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(57) ABSTRACT

An electroluminescence display apparatus includes a sub-
strate including a display area and a non-display area. The
non-display area includes a bending area and a link area. A
first power supply electrode is in the link area. A second
power supply electrode is in the non-display area. The
second power supply electrode surrounds at least three sides
of the display area, and both ends of the second power
supply electrode in the link area. A protective layer covers
the first power supply electrode and the second power
supply electrode in the link area. A first planarizing layer
covers one side of the first power supply electrode; and a
second planarizing layer is on a contact hole of the protec-
tive layer that exposes the first power supply electrode and
the second power supply electrode. The first planarizing
layer is not on the contact hole.
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ELECTROLUMINESCENCE DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean
Patent Application No. 10-2018-0165883 filed on Dec. 20,
2018, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference in its
entirety.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an electrolumi-
nescence display apparatus, and more particularly, to an
electroluminescence display apparatus that reduces gases
outgassed from a planarizing layer to improve reliability.

Description of the Related Art

[0003] An electroluminescence display apparatus may be
a self-emitting display apparatus in which a separate light
source is not necessary, unlike a liquid crystal display
apparatus. Therefore, the electroluminescence display appa-
ratus may be manufactured to be thin and lightweight.
Further, because the electroluminescence display apparatus
may be driven at a low voltage, it may be advantageous in
terms of power consumption. Furthermore, the electrolumi-
nescence display device may be advantageous in terms of
response speed, viewing angle, and contrast ratio. Thus, the
electroluminescence display apparatus is being studied for
use in next generation displays.

[0004] Recently, as the demands on a high resolution
electroluminescence display apparatus increase, studies are
carried out to densely dispose a plurality of wiring lines, a
thin film transistor, a capacitor, and a light emitting element.
For example, in accordance with the demand for higher
resolution, a larger number of wiring lines may need to be
disposed in a limited space, therefore creating a problem that
an interval between wiring lines may be insufficient. Fur-
thermore, when a width of the wiring line is reduced to
dispose the larger number of wiring lines, the resistance of
the wiring lines may be undesirably increased.

SUMMARY

[0005] Accordingly, the present disclosure is directed to
an electroluminescence display apparatus that substantially
obviates one or more problems due to limitations and
disadvantages of the related art.

[0006] According to the present disclosure, a technology
may apply two planarizing layers in both of a display area
and a non-display area of an electroluminescence display
device. The two planarizing layers in the display area and the
non-display area may be applied to provide an additional
space for disposing wiring lines between two planarizing
layers. Therefore, wiring lines, which may have needed to be
disposed on one layer, are disposed on each of two layers so
that an interval between the wiring lines is designed to have
a certain margin. Furthermore, the wiring lines having high
resistance may be connected in parallel with the wiring line
disposed between two planarizing layers to lower the wiring
resistance.
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[0007] Meanwhile, even though a curing process may be
performed in an oven to remove a gas component of the
planarizing layer, some amount of gases may still remain in
the planarizing layer. When the remaining gasses are out-
gassed from the planarizing layer, and the gases outgassed
from the planarizing layer are moved to a cathode of the
light emitting element, the cathode may be oxidized, which
may result in a pixel shrinkage defect.

[0008] The inventors of the present disclosure recognized
that the probability of the pixel shrinkage defect as described
above may be increased as the volume of the planarizing
layer disposed in the non-display area is increased. There-
fore, the inventors of the present disclosure invented an
electroluminescence display apparatus having a new struc-
ture, which may help ensure an interval between wiring
lines, maintain a low wiring resistance, and reduce gas
outgassed from the planarizing layer.

[0009] An aspect of the present disclosure is to provide an
electroluminescence display apparatus which applies two
planarizing layers in a display area and selectively applies
one planarizing layer in a non-display area to reduce a gas
outgassed from the planarizing layer.

[0010] Another aspect of the present disclosure is to
provide an electroluminescence display apparatus which
applies a planarization pattern in a non-display area to
reduce a gas outgassed from a region of a gate driver and
additionally provide a space where the wiring lines are
disposed.

[0011] Additional advantages, objects, and features of the
disclosure will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the disclosure. The
objectives and other advantages of the disclosure may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0012] To achieve these objects and other advantages and
in accordance with the purpose of the disclosure, as embod-
ied and broadly described herein, an electroluminescence
display apparatus according to an embodiment of the present
disclosure includes a substrate including a display area and
a non-display area, wherein the non-display area surrounds
the display area and includes a pad area, a bending area, and
a link area; a plurality of thin film transistors on the substrate
in the display area; a first power supply electrode on the
substrate in the link area of the non-display area, wherein the
link area is between the bending area and the display area;
a second power supply electrode on the substrate in the
non-display area; a gate driver in the non-display area and
between the second power supply electrode and the display
area; a protective layer covering the plurality of thin film
transistors, the gate driver, the first power supply electrode,
and the second power supply electrode; a first planarizing
layer covering the plurality of thin film transistors and the
gate driver; a second planarizing layer on the first planariz-
ing layer in the non-display area, the second planarizing
layer including a first opening that exposes a surface of the
first planarizing layer in an area overlapping the gate driver;
and a plurality of light emitting elements on the second
planarizing layer in the display area.

[0013] According to another aspect of the present disclo-
sure, an electroluminescence display apparatus includes a
substrate including a display area and a non-display area,
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wherein the non-display area includes a bending area and a
link area, and wherein the link area is between the display
area and the bending area; a first power supply electrode in
the link area of the non-display area; a second power supply
electrode in the non-display area, the second power supply
electrode surrounding at least three sides of the display area,
and both ends of the second power supply electrode in the
link area; a protective layer covering the first power supply
electrode and the second power supply electrode in the link
area of the non-display area; a first planarizing layer cov-
ering one side of the first power supply electrode; and a
second planarizing layer on a contact hole of the protective
layer that exposes the first power supply electrode and the
second power supply electrode, wherein the first planarizing
layer is not on the contact hole of the protective layer.
[0014] Other detailed matters of the embodiments are
included in the detailed description and the drawings.
[0015] According to an example embodiment of the pres-
ent disclosure, in an electroluminescence display apparatus,
a planarizing layer having a double-layered structure is
configured in a display area so that an interval between
wiring lines and a wiring resistance in the display area may
be freely designed.

[0016] Further, according to an example embodiment of
the present disclosure, in an electroluminescence display
apparatus, a planarizing layer having a double-layered struc-
ture is used and a planarizing layer having a single layer
structure is selectively used in the non-display area so that
a volume of the planarizing layer from which the gas
component is outgassed may be reduced.

[0017] Further, according to an example embodiment of
the present disclosure, in an electroluminescence display
apparatus, a gas component outgassed from the planarizing
layer is minimized so that the oxidation of the cathode of the
light emitting element may be reduced and the reliability of

the electroluminescence display apparatus may be
improved.
[0018] It is to be understood that both the foregoing

general description and the following detailed description of
the present disclosure are example and explanatory and are
intended to provide further explanation of the disclosure as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate embodiments of the disclosure and together with
the description serve to explain the principle of the disclo-
sure. In the drawings:

[0020] FIG. 1 is a plan view of an electroluminescence
display apparatus according to an embodiment of the present
disclosure;

[0021] FIG. 2 isa cross-sectional view taken along line I-I'
of FIG. 1;
[0022] FIG. 3 is a cross-sectional view taken along line

II-II' of FIG. 1; and

[0023] FIG. 4 is a cross-sectional view taken along line
III-1IT' of FIG. 1.

DETAILED DESCRIPTION

[0024] Reference will now be made in detail to the
example embodiments of the present disclosure, examples
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of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
Advantages and features of the present disclosure, and
implementation methods thereof will be clarified through
following embodiments described with reference to the
accompanying drawings. The present disclosure may, how-
ever, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of the present disclosure to those skilled in the art.
Further, the present disclosure is only defined by scopes of
claims.

[0025] The shapes, sizes, ratios, angles, numbers, and the
like illustrated in the accompanying drawings for describing
the exemplary embodiments of the present disclosure are
merely examples, and the present disclosure is not limited
thereto. Further, in the following description, a detailed
explanation of known related technologies may be omitted
to avoid unnecessarily obscuring the subject matter of the
present disclosure. The terms such as “including,” “having,”
and “consist of” used herein are generally intended to allow
other components to be added unless the terms are used with
the term “only”. Any references to singular may include
plural unless expressly stated otherwise.

[0026] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0027] When the position relation between two parts is
described using the terms such as “on,” “above,” “below,”
and “next,” one or more parts may be positioned between the
two parts unless the terms are used with the term “imme-
diately” or “directly” is not used.

[0028] When an element or layer is disposed “on” another
element or layer, it means that another layer or another
element may be disposed directly on the other element or a
third part may be interposed therebetween.

[0029] Although the terms “first,” “second,” and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are
merely used for distinguishing one component from the
other components. Therefore, a first component to be men-
tioned below may be a second component in a technical
concept of the present disclosure.

[0030] Like reference numerals indicate like elements
throughout the specification.

[0031] A size and a thickness of each component illus-
trated in the drawing are illustrated for convenience of
description, and the present disclosure is not limited to the
size and the thickness of the component illustrated.

[0032] The features of various embodiments of the present
disclosure can be partially or entirely bonded to or combined
with each other and can be interlocked and operated in
technically various ways understood by those skilled in the
art, and the embodiments can be carried out independently
of or in association with each other.

[0033] Hereinafter, various exemplary embodiments of
the present disclosure will be described in detail with
reference to accompanying drawings.

[0034] FIG. 1 is a schematic plan view of an electrolumi-
nescence display apparatus according to an embodiment of
the present disclosure. With reference to FIG. 1, the display
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apparatus 100 includes a display area DA, which displays
information and a non-display area NDA, in which infor-
mation is not displayed.

[0035] The display area DA is an area where input images
are displayed and a plurality of pixels is disposed in a matrix.
The non-display area NDA may include a pad area PA in
which a pad unit is disposed, a bending area BA in which a
substrate 110 is bent, and a link area LA.

[0036] The link area LA may be disposed between the
display area DA and the bending area BA. The link area LA
is an area where link lines for transmitting signals to wiring
lines disposed in the display area DA are disposed, and
various link lines may be disposed therein. For example,
gate link lines GLLa and GLLb (hereinafter, referred to as
GLL), data link lines DLL1 to DLLn (hereinafter, referred to
as DLL), first power link lines VDDLa and VDDLb (here-
inafter, referred to as VDDL), first power supply lines VDL1
to VDLn (hereinafter, referred to as VDL), and second
power link lines VSSLa and VSSLDb (hereinafter, referred to
as VSSL) may be disposed in the link area LA. The link lines
may also be disposed in the bending area BA and the pad
area PA, and may be connected to the pads PAD of the pad
area PA.

[0037] The bending arca BA may be an area where the
substrate 110 is bent. The bending area BA may be disposed
between the link area LA and the pad area PA. The substrate
110 may be maintained to be flat without being bent in an
area except for the bending area BA, where the substrate 110
is bent. Therefore, the display apparatus 100 may be bent
such that portions of the substrate 110 in two non-bending
areas excluding the bending area BA face each other.
[0038] The pad area PA is an area in which no image is
displayed and a plurality of pads is formed. The pad area PA
may be an area extending from one side of the bending area
BA. The pad area PA may be an area where pads PAD are
disposed. For example, first power supply pads VDDPa and
VDDPb (hereinafter, referred to as VDDP), data pads DP1
to DPn (hereinafter, referred to as DP), gate pads GPa and
GPb (hereinafter, referred to as GP), and second power
supply pads VSSPa and VSSPb (hereinafter, referred to as
VSSP) may be disposed.

[0039] In the non-display area NDA, gate drivers GIPa
and GIPb (hereinafter, referred to as GIP) of a gate driving
circuit, gate voltage supply lines GIPL1a to GIPLna: GIPLa,
and GIPL1A to GIPLnb: GIPLb (hereinafter, referred to as
GIPL), a second power supply electrode VSSE, and first
power supply electrodes VDDEa and VDDEDb (hereinafter,
referred to as VDDE), and dams DAMI and DAM2 (here-
inafter, referred to as DAM) may be disposed.

[0040] In the display area DA, data lines DL1 to DLn
(hereinafter, referred to as DL), and gate lines GL.1a to
GLna: GLa, and GL15 to GLnb: GLb (hereinafter, referred
to as GL) are disposed to intersect each other. Pixels P,
which are disposed in a matrix, may be included at every
intersection area.

[0041] Each pixel P may include a light emitting element
LED (such as an organic LED), a driving thin film transistor
(hereinafter, referred to as a driving TFT) which controls a
current amount flowing into the light emitting element LED,
and a programming unit SC for setting a gate-source voltage
of the driving TFT (DT). The pixels P of the display
apparatus 100 may be supplied with a first power Vdd,
which is a high potential voltage, through the first power
lines VD1 to VDn (hereinafter, referred to as VD) connected
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to the first power supply electrode VDDE disposed in the
non-display area NDA, and supplied with a second power
Vss, which is a low potential voltage, through the second
power supply electrode VSSE.

[0042] The first power line VD may be supplied with the
first power Vdd through the first power supply electrode
VDDE disposed in the non-display area NDA. The first
power Vdd supplied through the first power supply electrode
VDDE may be supplied to the first power line VD disposed
in the display area DA through the first power link line
VDDL. For example, the first power Vdd may be supplied
to the first power supply pad VDDP of the pad area PA. The
first power Vdd supplied to the first power supply pad
VDDP may be supplied to a la power supply electrode
VDDEa of the link area LA through the first power link line
VDDL, and the first power Vdd supplied to the la power
supply electrode VDDEa may be supplied to the first power
line VD of the display area DA through the first power
supply line VDL of the link area LA. One side of the first
power line VD is connected to the 1a power supply electrode
VDDEa, and the other side of the first power line VD is
connected to a 1b power supply electrode VDDED.

[0043] The la power supply electrode VDDEa may be
disposed between the bending area BA and the display area
DA. The 1b power supply electrode VDDEb may be dis-
posed to be opposite to the la power supply electrode
VDDEa with the display area DA therebetween. Thick-
nesses of both ends of the la power supply electrode
VDDEa may be smaller than a thickness of a center portion
of the 1a power supply electrode VDDEa. Both ends of the
la power supply electrode VDDEa may be disposed
between the second power supply electrode VSSE and the
display area DA. For example, the la power supply elec-
trode VDDEa may include a first area having a first line
width and a second area which is larger than the first line
width. The first area may include both ends of the 1a power
supply electrode VDDEa, and the second area may include
a center portion of the 1a power supply electrode VDDEa.
[0044] The second power Vss may be supplied to the
second power link line VSSL of the non-display area NDA
through the second power supply pad VSSP of the pad area
PA. The second power Vss supplied to the second power link
line VSSL may be supplied to the pixel P of the display area
DA through the second power supply electrode VSSE. For
example, the second power Vss may be supplied to a 2a
power link line VSSLa and a 2b power link line VSSLb of
the second power link line VSSL connected to the second
power supply pad VSSP located in the pad PAD. Further, the
second power Vss supplied to the 2a power link line VSSLa
and the 2b power link line VSSLb of the second power link
line VSSL may be supplied to the pixel P of the display area
DA through the second power supply electrode VSSE. The
2a power link line VSSLa of the second power link line
VSSL may be connected to one side of the second power
supply electrode VSSE to supply the second power Vss. The
2b power link line VSSLb of the second power link line
VSSL may be connected to the other side of the second
power supply electrode VSSE to supply the second power
Vss.

[0045] With reference to FIG. 1, in the non-display area
NDA, the second power supply electrode VSSE may be
disposed to surround at least three sides of the display area
DA. Both ends of the second power supply electrode VSSE
may be disposed in the link area LA to face each other.
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Further, in the link area LA, one end of the 1a power supply
electrode VDDEa having a first line width which is smaller
than a second line width may be disposed between one end
of the second power supply electrode VSSE and the display
area DA. In the link area LA, the other end of the 1a power
supply electrode VDDEa having a first line width may be
disposed between the other end of the second power supply
electrode VSSE and the display area DA.

[0046] In the link area LA, one end of the second power
supply electrode VSSE and one end of the 1a power supply
electrode VDDEa may be disposed to be spaced apart from
each other. A protective layer is disposed in a space formed
by one end of the second power supply electrode VSSE and
one end of the 1a power supply electrode VDDEa, which are
spaced apart from each other to be insulated. Further, with
reference to FIG. 3, on the protective layer 114, a second
planarizing layer 117 is disposed to be in direct contact with
an upper surface of the protective layer 114.

[0047] The programming unit SC may include at least one
switching TFT and at least one storage capacitor. The
switching TFT is turned on in response to a scan signal from
the gate lines GL to apply a data voltage from the data lines
DL to one electrode of the storage capacitor. The driving
TFT DT may control a current amount supplied to the light
emitting element LED in accordance with a magnitude of
the voltage charged in the storage capacitor to control an
emission amount of the light emitting element LED. The
emission amount of the light emitting element LED may be
proportional to a current amount supplied from the driving
TFT DT. Further, a semiconductor layer of TFTs which
configures a pixel P may include at least one of amorphous
silicon, polysilicon, and an oxide semiconductor material.
The light emitting element LED may include an anode
electrode, a cathode electrode, and an emission structure
interposed between the anode electrode and the cathode
electrode. The anode electrode may be connected to the
driving TFT DT. The emission structure may include an
emission layer EML, a hole injection layer HIL and a hole
transport layer HTL disposed at one side of the emission
layer, and an electron transport layer ETL and an electron
injection layer EIL disposed at the other side.

[0048] The data voltage may be supplied to the data link
line DLL of the non-display area NDA through the data pad
DP of the pad area PA. The data voltage supplied to the data
link line DLL may be supplied to the data line DL of the
display area DA.

[0049] The gate driving voltage may be supplied to the
gate link line GLL of the non-display area NDA through the
gate pad GP of the pad area PA. The gate driving voltage
supplied to the gate link line GLL may be supplied to the
gate driver GIP. The gate driving voltage may be supplied to
the gate line GL of the display area DA through the gate
voltage supply line GIPL connected to the gate driver GIP.
The gate driving voltage may include a gate high voltage
VGH and a gate low voltage VGL. The gate driver GIP may
also be supplied with signals such as a start pulse, gate shift
clocks, and a flicker signal, as well as the gate driving
voltage. The start pulse, the gate shift clocks, and the flicker
signal may swing between approximately 0 Vand 3.3 V. The
gate shift clocks may be n-phase clock signals having a
predetermined phase difference. The gate high voltage VGH
is a voltage higher than a threshold voltage of a thin film
transistor TFT formed in a thin film transistor array of the
display apparatus 100, and may be approximately 28 V. The
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gate low voltage VGL is a voltage lower than a threshold
voltage of a thin film transistor TFT formed in a thin film
transistor array of the display apparatus 100, and may be
approximately -5 V, but is not limited thereto.

[0050] The gate driver GIP may include a first gate driver
GIPa disposed adjacent to a left side of the display area DA
and a second gate driver GIPb disposed adjacent to a right
side of the display area DA. The first gate driver GIPa may
be supplied with the gate driving voltage through the first
gate link line GLLa of the gate link line GLL. The second
gate driver GIPb may be supplied with the gate driving
voltage through the second gate link line GLLb of the gate
link line GLL. Further, the gate driving voltage supplied to
the first gate driver GIPa may be supplied to the first gate
line GL1a to GLna (hereinafter, referred to as GLa) of the
gate line GL through the first gate voltage supply line
GIPL1a to GIPLna (hereinafter, referred to as GIPLa) of the
gate voltage supply line GIPL. Further, the gate driving
voltage supplied to the second gate driver GIPb may be
supplied to the second gate line GL1b to GLnb (hereinafter,
referred to as GLb) of the gate line GL through the second
gate voltage supply line GIPL15 to GIPLnb (hereinafter,
referred to as GIPLb) of the gate voltage supply line GIPL.
[0051] The gate driver GIP may be disposed between the
second power supply electrode VSSE and the display area
DA. FIG. 1 illustrates that the gate driver GIP is disposed to
be adjacent to both sides of the display area DA to supply a
gate pulse from both ends of the display area DA to the gate
line GL. However, the present disclosure is not limited
thereto. The gate driver may be disposed to be adjacent to
only one side of the display area DA so that one side of the
display area DA may supply the gate pulse to the gate line
GL. When the gate driver GIP is disposed on both sides of
the outside of the display area DA, a gate pulse having the
same phase and the same amplitude may be supplied to the
pixel P disposed on the same horizontal line through the gate
line GL.

[0052] A dam DAM may be disposed on the second power
supply electrode VSSE. The dam DAM may be disposed to
overlap the second power supply electrode VSSE. Further,
the dam DAM is disposed to surround four sides of the
display area DA to block the flow of an organic layer of an
encapsulating unit disposed on the light emitting element
LED of the pixel P. The dam DAM may include a first dam
DAMI and a second dam DAM2. The first dam DAM1 and
the second dam DAM?2 may be disposed to be spaced apart
from each other, and the first dam DAMI1 may be disposed
between the second dam DAM?2 and the display area DA.

[0053] Hereinafter, components of the display apparatus
100 according to an example embodiment of the present
disclosure will be described in more detail with reference to
FIGS. 2 to 4.

[0054] FIG. 2isa cross-sectional view taken along line I-I'
of FIG. 1. With reference to FIG. 2, the display apparatus
100 according to an example embodiment of the present
disclosure may include a thin film transistor 120, a light
emitting element 140, a substrate 110, a buffer layer 111, a
gate insulating layer 112, an interlayer insulating layer 113,
a protective layer 114, a first planarizing layer 116, a second
planarizing layer 117, an auxiliary electrode 161, a bank 118,
a spacer 119, a first gate driver GIPa of a gate driver GIP, a
second power supply electrode VSSE, and a dam DAM. The
substrate 110 may support various components of the dis-
play apparatus 100.
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[0055] The substrate 110 may be formed of a plastic
material having flexibility. When the substrate 110 is formed
of a plastic material. For example, the substrate may be
formed of polyimide PI. When the substrate 110 is formed
of polyimide PI, the manufacturing process of the display
apparatus may be performed under a circumstance where a
support substrate formed of glass is disposed below the
substrate 110, and the support substrate may be released
after completing the manufacturing process of the display
apparatus. Further, after releasing the support substrate, a
back plate which supports the substrate 110 may be disposed
below the substrate 110. When the substrate 110 is formed
of a polyimide PI layer, moisture components pass through
the substrate 110 formed of the polyimide PI layer to
permeate the thin film transistor 120 or the emission element
140, so that the performance of the display apparatus 100
may be deteriorated. The display apparatus 100 according to
the example embodiment of the present disclosure may
configure the substrate 110 by a double base layer to
suppress the deterioration of the performance of the display
apparatus 100 due to the moisture permeation. Further, a
silicon oxide SiOx layer, which may have an excellent
moisture permeation effect, may be formed between the two
base layers so that the moisture component 1s blocked from
passing through the lower base layer. Therefore, the reli-
ability of the performance of the product may be improved.
[0056] Further, charges charged in the base layer which
configures the substrate 110 may form a back bias to affect
the thin film transistor 120. Therefore, in order to block the
charges charged in the base layer, a separate metal layer may
be disposed between the substrate 110 and the thin film
transistor 120. When the substrate 110 has a bending area
BA, in the bending area BA of the substrate 110, the
adhesiveness between the silicon oxide SiOx layer disposed
between the double base layer and the base layer may be
deteriorated due to the moisture. Further, due to the dete-
riorated adhesiveness between the silicon oxide SiOx layer
and the base layer, a stress may be applied to the substrate
110 in the bending area BA, so that the base layer is lifted
up. Therefore, the reliability of the product may be deterio-
rated due to the lift-up phenomenon of the base layer of the
substrate 110.

[0057] Therefore, in a display apparatus according to an
example embodiment of the present disclosure, in order to
have a strong structure even in the bending area, while
improving the environmental reliability such as moisture
permeation, an inorganic insulating layer disposed between
two base layers may be formed as a double layer including
a silicon oxide SiOx layer and a silicon nitride SiNx layer.
However, the present disclosure is not limited thereto, and
the inorganic insulating layer may be formed as a triple layer
including a silicon oxide SiOx layer and a silicon nitride
SiNx layer.

[0058] With reference to FIG. 2, a buffer layer 111 having
a single layer or a multi-layered structure may be disposed
on the substrate 110. The buffer layer 111 disposed on the
substrate 110 may be formed by a single layer of silicon
nitride SiNx or silicon oxide SiOx or a multi-layer thereof.
[0059] The buffer layer 111 may serve to improve adhe-
siveness between layers formed on the buffer layer 111 and
the substrate 110, and to block alkali components leaked
from the substrate 110. However. the buffer layer 111 may be
omitted based on a type or a material of the substrate 110 and
a structure and a type of a thin film transistor.
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[0060] According to the example embodiment of the pres-
ent disclosure, the buffer layer 111 may be formed as a
multi-layer in which silicon dioxide SiQ, and silicon nitride
SiNx are alternately formed.

[0061] Inthe display area DA of the substrate 110, the thin
film transistor 120 for driving the light emitting element 140
may be disposed on the buffer layer 111. The thin film
transistor 120 includes an active layer 121, a gate electrode
124, a source electrode 122, and a drain electrode 123. Here,
depending on the design of the pixel circuit, the source
electrode 122 may serve as a drain electrode and the drain
electrode 123 may serve as a source electrode. In the display
area DA of the substrate 110, the active layer 121 of the thin
film transistor 120 may be disposed on the buffer layer 111.

[0062] The active layer 121 may include a low tempera-
ture poly silicon LTPS. The polysilicon material may have
a high mobility (100 cm?/Vs or higher) so that energy power
consumption is low and reliability is excellent. Therefore,
the polysilicon material may be applied to a gate driver for
driving elements which drive thin film transistors for a
display element and/or a multiplexer MUX, and also applied
as an active layer of a driving thin film transistor of the
display apparatus according to the example embodiment, but
is not limited thereto. For example, the polysilicon material
may be applied as an active layer of a switching thin film
transistor depending on the characteristics of the display
apparatus. An amorphous silicon (a-Si) material is deposited
on the buffer layer 111, a dehydrogenation process and a
crystallization process are performed to form polysilicon,
and the polysilicon is patterned to form the active layer 121.
The active layer 121 may include a channel region 121a in
which a channel is formed at the time of driving the thin film
transistor 120, and a source region 1216 and a drain region
121¢ on both sides of the channel region 121a. The source
region 1214 refers to a portion of the active layer 121 which
is connected to the source electrode 122 and the drain region
121c refers to a portion of the active layer 121 which is
connected to the drain electrode 123. The source region
1215 and the drain region 121¢ may be configured by ion
doping (impurity doping) of the active layer 121. The source
region 1215 and the drain region 121¢ may be produced by
doping ions into the polysilicon material, and the channel
region 121a may refer to a part which is not doped with ion
and remains with the polysilicon material.

[0063] The active layer 121 may be formed of an oxide
semiconductor. The oxide semiconductor material may have
a large band gap compared to a silicon material, so that
electrons cannot jump over the band gap in an off state.
Therefore, the oxide semiconductor material may have a low
off-current. Thus, the thin film transistor including an active
layer which is formed of an oxide semiconductor may be
suitable for a switching thin film transistor which maintains
on-time to be short and off-time to be long, but is not limited
thereto. Depending on the characteristic of the display
apparatus, the oxide semiconductor may be applied as a
driving thin film transistor. Further, due to the small off-
current, a magnitude of an auxiliary capacitance may be
reduced so that the oxide semiconductor may be appropriate
for a high resolution display element. For example, the
active layer 121 may be formed of metal oxide and, for
example, may be formed of various metal oxides such as
indium-gallium-zinc-oxide IGZO. Under the assumption
that the active layer 121 of the thin film transistor 120 is
formed of IGZO, among various metal oxides, it has been
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described that the active layer is formed based on the IGZO
layer, but it is not limited thereto. The active layer may be
formed of another metal oxide, such as indium-zinc-oxide
170, indium-gallium-tin-oxide IGTO, or indium-gallium-
oxide IGO. The active layer 121 may be formed by depos-
iting the metal oxide on the buffer layer 111, performing a
heat treatment for stabilization, and then patterning the
metal oxide.

[0064] The gate insulating layer 112 may be disposed on
the buffer layer 111 to cover an upper surface of the active
layer 121 of the thin film transistor 120. The gate insulating
layer 112 may be formed as a single layer of silicon nitride
SiNx or silicon oxide SiOx, or a multi-layer thereof. In the
gate insulating layer 112, a contact hole through which the
source electrode 122 and the drain electrode 123 of the thin
film transistor 120 are connected to the source region 1215
and the drain region 121¢ of the active layer 121 of the thin
film transistor 120 may be formed. The gate insulating layer
112 may not be disposed in the bending area BA of the
non-display area NDA of the substrate 110. With reference
to FIG. 2, in the display area DA, the gate insulating layer
112 may be disposed on the active layer 121. In the
non-display area NDA, the gate insulating layer 112 may be
disposed on the buffer layer 111. As illustrated in FIG. 2, the
gate insulating layer 112 may be formed over the entire
substrate. However, the present disclosure is not limited
thereto. For example, the gate insulating layer 112 may be
patterned to have the same width as the gate electrode 124.
Alternatively, the gate insulating layer 112 may not be
disposed in the bending area BA of the non-display area
NDA of the substrate 110.

[0065] Inthe display area DA of the substrate 110, the gate
electrode 124 of the thin film transistor 120 and the gate line
GL conrected to the gate electrode 124 may be disposed on
the gate insulating layer 112. The gate electrode 124 and the
gate line GL may be formed as a single layer or a multi-layer
formed of any one of molybdenum (Mo), copper (Cu),
titanium (Ti), aluminum (Al), chrome (Cr), gold (Au), nickel
(Ni), and neodymium (Nd), or an alloy thereof, but the
present disclosure is not limited thereto. The gate electrode
124 may be formed on the gate insulating layer 112 to
overlap the channel region 121a of the active layer 121 of
the thin film transistor 120. In the non-display area NDA, the
gate driver GIP may be disposed on the gate insulating layer
112. With reference to FIG. 2, the first gate driver GIPa of
the gate driver GIP may be disposed on the gate insulating
layer 112. For example, in the non-display area NDA, a first
gate driving element 191 of the first gate driver GIPa may be
disposed on the gate insulating layer 112. The first gate
driving element 191 may be disposed on the same layer as
the gate electrode 124 of the thin film transistor 120 and may
be formed of the same material.

[0066] With reference to FIG. 2, the interlayer insulating
layer 113 may be disposed on the gate insulating layer 112
to cover the gate electrode 124 and the gate line GL of the
display area DA and the first gate driving element 191 of the
first gate driver GIPa of the non-display area NDA. The
interlayer insulating layer 113 may be formed as a single
layer of silicon nitride SiNx or silicon oxide SiOx, or a
multi-layer thereof. A contact hole through which the source
region 1216 and the drain region 121¢ of the active layer 121
of the thin film transistor 120 are exposed may be formed in
the interlayer insulating layer 113. Further, as illustrated in
FIG. 2, the interlayer insulating layer 113 may be formed
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over the entire substrate, but is not limited thereto. For
example, the interlayer insulating layer 113 may not be
disposed in the bending area BA of the substrate 110.
Alternatively, the interlayer insulating layer 113 may be
formed only in the display area.

[0067] In the display area DA of the substrate 110, the
source electrode 122 and the drain electrode 123 of the thin
film transistor 120 may be disposed on the interlayer insu-
lating layer 113. The source electrode 122 and the drain
electrode 123 of the thin film transistor 120 may be con-
nected to the active layer 121 of the thin film transistor 120
through the contact holes formed in the gate insulating layer
112 and the interlayer insulating layer 113. Therefore, the
source electrode 122 of the thin film transistor 120 may be
connected to the source region 1215 of the active layer 121
through the contact holes formed in the gate insulating layer
112 and the interlayer insulating layer 113. Therefore, the
drain electrode 123 of the thin film transistor 120 may be
connected to the drain region 121c¢ of the active layer 121
through the contact holes formed in the gate insulating layer
112 and the interlayer insulating layer 113. The source
electrode 122 and the drain electrode 123 may be any one of
molybdenum (Mo), copper (Cu), titanium (Ti), aluminum
(Al), chrome (Cr), gold (Au), nickel (Ni), and neodymium
(Nd), or an alloy thereof and formed as a single layer or a
multi-layer. For example, the source electrode 122 and the
drain electrode 123 may be formed by a three-layered
conductive metal material structure of titanium (Ti)/alumi-
num (Al)/titanium (Ti). The materials of the source electrode
122 and the drain electrode 123 are not limited to the
above-described matter. In FIG. 2, even though only a
driving thin film transistor is illustrated among various thin
film transistors which may be included in the display appa-
ratus 100 for the convenience of description, another thin
film transistor such as a switching thin film transistor may
also be included in the display apparatus 100. Further, in the
present disclosure, even though it is described that the thin
film transistor 120 has a coplanar structure, the thin film
transistor may be implemented to have another structure,
such as a staggered structure.

[0068] With reference to FIG. 2, in the display area DA of
the substrate 110, a second gate driving element 192 of the
first gate driver GIPa may be disposed on the interlayer
insulating layer 113. The second gate driving element 192
may be disposed on the same layer as the source electrode
122 and the drain electrode 123 of the thin film transistor
120 and may be formed of the same material. As illustrated
in FIG. 2, the gate driver GIP may be configured by various
components such as the first gate driving element 191 and
the second gate driving element 192. Further, in the non-
display area NDA, the second power supply electrode VSSE
may be disposed on the interlayer insulating layer 113. The
second power supply electrode VSSE may be disposed on
the same layer as the source electrode 122 and the drain
electrode 123 of the thin film transistor 120, and may be
formed of the same material. However, it is not limited
thereto, and the second power supply electrode may be
formed of the same material as the gate electrode 122 or the
auxiliary electrode 161.

[0069] As will be described below, the second power
supply electrode VSSE may be electrically connected to the
second electrode 143 to supply a power to the second
electrode 143. With reference to FIG. 2, in the display area
DA and the non-display area NDA, the protective layer 114
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may be disposed on the thin film transistor 120, the second
power supply electrode VSSE, and the first gate driver GIPa.
The protective layer 114 may be disposed to cover the thin
film transistor 120, the second power supply electrode
VSSE, and the first gate driver GIPa. The protective layer
114 may be formed as a single layer of silicon nitride SiNx
or silicon oxide SiOx, or a multi-layer thereof. In the display
area DA, a contact hole through which the drain electrode
123 of the thin film transistor 120 is exposed may be formed
in the protective layer 114. The protective laver 114 may not
be disposed in the bending area BA of the substrate 110.
Further, in the non-display area NDA, a contact hole through
which the second power supply electrode VSSE is exposed
may be formed in the protective layer 114.

[0070] In the display area DA and the non-display area
NDA, the first planarizing layer 116 may be disposed on the
protective layer 114. In the display area DA and the non-
display area NDA, the first planarizing layer 116 may be
disposed on the protective layer 114 to overlap the thin film
transistor 120 of the display area DA and the gate driver GIP
of the non-display area NDA. For example, as illustrated in
FIG. 2, the first planarizing layer 116 may be disposed in a
region of the display area DA and the non-display area NDA
where the first gate driver GIPa is located. Further, in an area
where the second power supply electrode VSSE is located,
the first planarizing layer 116 is removed so that an opening
which exposes the protective layer 114 may be formed.

[0071] With reference to FIGS. 1 and 2, in the non-display
area NDA, the first planarizing layer 116 may be disposed to
cover the thin film transistor 120 and the gate driver GIP. In
the display area DA, a contact hole through which the drain
electrode 123 is exposed may be formed in the first pla-
narizing layer 116. Further, in the non-display area NDA, the
first planarizing layer 116 includes an opening exposing an
upper surface of the protective layer 114 overlapped with
second power supply electrode VSSE. In the opening, a
second connection electrode 152 is in direct contact with the
protective layer 114. The first planarizing layer 116 may be
an organic material layer which protects the thin film tran-
sistor 120 and the first gate driver GIPa, and smooths over
a step by a plurality of layers formed on the substrate 110 to
planarize an upper portion of the substrate 110. For example,
the first planarizing layer 116 may be formed of an organic
material such as acryl resin, epoxy resin, phenolic resin,
polyamide resin, or polyimide resin, but is not limited
thereto. In the display area DA of the substrate 110, the
auxiliary electrode 161 may be formed on the first planariz-
ing layer 116. The auxiliary electrode 161 may be connected
to the drain electrode 123 of the thin film transistor 120
through the contact holes of the first planarizing layer 116
and the protective layer 114, which expose the drain elec-
trode 123. The auxiliary electrode 161 may serve to elec-
trically connect the thin film transistor 120 and the light
emitting element 140. For example, the auxiliary electrode
161 may serve to electrically connect the drain electrode 123
of the thin film transistor 120 and the first electrode 141 of
the light emitting element 140. The auxiliary electrode 161
may be formed of a single layer or a multi-layer formed of
any one of molybdenum (Mo), copper (Cu), titanium (Ti),
aluminum (Al), chrome (Cr), gold (Au), nickel (Ni), and
neodymium (Nd), or an alloy thereof, but is not limited
thereto. The auxiliary electrode 161 may be formed of the
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same material as the source electrode 122 and the drain
electrode 123 of the thin film transistor 120, but is not
limited thereto.

[0072] In the non-display area NDA of the substrate 110,
a first connection electrode 151 of the connection electrode
150 may be disposed on the first planarizing layer 116.
Further, the first connection electrode 151 may be connected
to the second power supply electrode VSSE through the
opening of the first planarizing layer 116 which exposes the
second power supply electrode VSSE and the contact hole of
the protective layer 114. The connection electrode 150
serves to electrically connect the second power supply
electrode VSSE and the light emitting element 140. For
example, the first connection electrode 151 of the connec-
tion electrode 150 may serve to electrically connect the
second power supply electrode VSSE and the second elec-
trode 143 of the light emitting element 140. The first
connection electrode 151 may be formed of a single layer or
a multi-layer formed of any one of molybdenum (Mo),
copper (Cu), titanium (Ti), aluminum (Al), chrome (Cr),
gold (Au), nickel (Ni), and neodymium (Nd) or an alloy
thereof, but is not limited thereto. The first connection
electrode 151 may be disposed on the same layer as the
auxiliary electrode 161 or the source electrode 122 and the
drain electrode 123 of the thin film transistor 120 and may
be formed of the same material.

[0073] With reference to FIG. 2, the first planarizing layer
116 may be disposed in the display area DA and the
non-display area NDA, and may not be disposed in an area
of the non-display area NDA where at least one of the
second power supply electrode VSSE and the dam DAM is
located. For example, the first planarizing layer 116 may not
be disposed in an area where the second power supply
electrode VSSE is located. And, for example, the first
planarizing layer 116 may not be disposed in an area where
the dam DAM is disposed and the second power supply
electrode VSSE is exposed through the contact hole of the
protective layer 114.

[0074] In the display area DA of the substrate 110, the
second planarizing layer 117 may be disposed on the aux-
iliary electrode 161 and the first planarizing layer 116. For
example, the second planarizing layer 117 may be disposed
to cover the auxiliary electrode 161 on the first planarizing
layer 116. Further, as illustrated in FIG. 2, a contact hole
may be formed in the second planarizing layer 117 to expose
the auxiliary electrode 161. The second planarizing layer
117 may be an organic material layer which further makes
the step of a lower structure due to the auxiliary electrode
161 on the first planarizing layer 116 gentle, and additionally
protects the lower structure. For example, the second pla-
narizing layer 117 may be formed of an organic material
such as acryl resin, epoxy resin, phenolic resin, polyamide
resin, or polyimide resin, but is not limited thereto. The
second planarizing layer 117 may be formed of the same
material as the first planarizing layer 116.

[0075] In the non-display area NDA of the substrate 110,
the second planarizing layer 117 may be disposed on the first
planarizing layer 116. The second planarizing layer 117 may
be disposed to cover one side of the first connection elec-
trode 151. Further, the second planarizing layer 117 may not
be disposed in an area where the second power supply
electrode VSSE is located. Additionally, the second pla-
narizing layer 117 may not be disposed in an area adjacent
to the display area DA among the areas where the first gate
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driver GIPa of the gate driver GIP is located. For example,
the second planarizing layer 117 may not be disposed in an
area which is adjacent to the display area DA and overlaps
the first gate driver GIPa.

[0076] With reference to FIG. 2, in the non-display area
NDA, the second planarizing layer 117 may include an
opening which exposes an upper surface of the first pla-
narizing layer 116 of the area overlapping the first gate
driver GIPa of the gate driver GIP. In the opening, the
second connection electrode 152 is in direct contact with an
upper surface of the first planarizing layer 116.

[0077] In the display apparatus 100 according to the
example embodiment of the present disclosure, as a pla-
narizing layer for planarizing the upper portion of the thin
film transistor 120 in the display area DA, the first planariz-
ing layer 116 and the second planarizing layer 117 are used
in the display area DA. Therefore, an additional space for
disposing various wiring lines used for the display area DA
of the display apparatus 100 may be provided.

[0078] For example, as compared with an example that
uses one planarizing layer in the display area DA, a space
between the first planarizing layer 116 and the second
planarizing layer 117, that is, an additional space for dis-
posing wiring lines on an upper surface of the first planariz-
ing layer 116, may be provided. Therefore, in the display
apparatus 100 according to the example embodiment of the
present disclosure, a degree of freedom of design for wiring
line arrangement may be increased. Therefore, a display
apparatus 100 having a higher resolution may be provided,
and a luminance irregularity problem which may be caused
by the high resistance of a wiring line disposed in the display
area DA of the display apparatus 100 may be resolved.
[0079] Further, in the display apparatus 100 according to
the example embodiment of the present disclosure, two
planarizing layers 116 and 117 are used in the display area
DA, and one planarizing layer is used in a partial area of the
non-display area NDA, so that a volume of the planarizing
layer from which gas components are outgassed, in the
non-display area NDA, may be reduced and/or minimized.
Therefore, as compared with the example which uses two
planarizing layers in the non-display area NDA, the out-
gassed gas is reduced so that the pixel shrinkage defect is
reduced and the reliability of the display apparatus 100 may
be improved. For example, a partial area of the second
planarizing layer 117 disposed in an area corresponding to
the gate driver GIP is removed so that only the first pla-
narizing layer 116 overlaps the gate driver GIP. Further, in
the non-display area NDA, the second planarizing layer 117
disposed in an area corresponding to the second power
supply electrode VSSE is removed to form an opening.
[0080] In the display area DA, two planarizing layers 113
and 114 are disposed between the thin film transistor 120 and
the light emitting element 140 so that it may be difficult to
electrically connect the first electrode 141 and the thin film
transistor 120 through a single contact hole forming process.
Therefore, in the display apparatus 100 according to the
example embodiment of the present disclosure, the auxiliary
electrode 161 which is electrically connected to the thin film
transistor 120 is disposed on the first planarizing layer 116
in the display area DA. The first electrode 141 disposed on
the second planarizing layer 117 may be connected to the
auxiliary electrode 161 through the contact hole of the
second planarizing layer 117. In the display area DA of the
substrate 110, the light emitting element 140 may be dis-
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posed on the second planarizing layer 117. The light emit-
ting element 140 may include a first electrode 141, an
emission structure 142, and a second electrode 143. Further,
the light emitting element 140 may not be disposed in the
bending area BA of the substrate 110.

[0081] The first electrode 141 of the light emitting element
140 may be disposed on the second planarizing layer 117.
The first electrode 141 may be electrically connected to the
auxiliary electrode 161 through the contact hole formed in
the second planarizing layer 117. Therefore, the first elec-
trode 141 is electrically connected to the auxiliary electrode
161 through the contact hole formed in the second planariz-
ing layer 117 to be electrically connected to the thin film
transistor 120.

[0082] The first electrode 141 may be formed to have a
multi-layered structure including a transparent conductive
layer and an opaque conductive layer having high reflection
efficiency. The transparent conductive layer may be formed
of a material having a high work function, such as indium-
tin-oxide ITO or indium-zinc-oxide IZ0. The opaque con-
ductive layer may be formed to have a single layer or a
multi-layered structure including Al, Ag, Cu, Pb, Mo, Tj, or
an alloy thereof. For example, the first electrode 141 may be
formed to have a structure in which a transparent conductive
layer, an opaque conductive layer, and a transparent con-
ductive layer are sequentially laminated. However, the first
electrode 141 is not limited thereto, and may also be formed
to have a structure in which the transparent conductive layer
and the opaque conductive layer are sequentially laminated.
[0083] Because the display apparatus 100 according to the
example embodiment of the present disclosure is a top
emission display apparatus, the first electrode 141 may be an
anode electrode. When the display apparatus 100 is a bottom
emission type, the first electrode 141 disposed on the second
planarizing layer 117 may be a cathode electrode.

[0084] A bank 118 may be disposed on the first electrode
141 and the second planarizing layer 117. In the display area
DA, an opening which exposes the first electrode 141 may
be formed in the bark 118. Because the bank 118 defines an
emission area of the display apparatus 100, the bank 180
may also be referred to as a pixel definition film. The bank
118 may be disposed to cover both ends of the first electrode
141. A spacer 119 may be further disposed on the bank 118.
Further, in the non-display area NDA, a contact hole through
which the second connection electrode 152 is exposed may
be formed in the bank 118.

[0085] The bank 118 and the spacer 119 may be formed of
the same material. Further, the bank 118 and the spacer 119
may be formed of an organic material. For example, the
bank 118 and the spacer 119 may be formed of polyimide,
acryl, or benzocyclobutene BCB resin, but the present
disclosure is not limited thereto.

[0086] Further, an emission structure 142 including a light
emitting layer may be further disposed on the first electrode
141. Even though in FIG. 2, it is illustrated that the emission
structure 142 is patterned for every pixel PX, the present
disclosure is not limited thereto, and the emission structure
142 may be a common layer which is commonly formed for
the plurality of pixels P. The emission structure 142 may be
formed such that a hole layer, a light emitting layer, and an
electron layer are laminated on the first electrode 141 in this
order or a reverse order. In addition, the emission structure
142 may include first and second emission structures which
are opposite to each other, with a charge generating layer
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therebetween. In this case, any one of the first and second
emission structures generates blue light and the other one of
the first and second emission structures generates yellow-
green light, so that white light may be generated by the first
and the second emission structures. The white light gener-
ated in the emission structure 142 is incident onto a color
filter disposed above the emission structure 142 to imple-
ment color images. In addition, individual emission struc-
tures 142 generate color light corresponding to individual
sub pixels without having separate color filters to implement
color images. For example, the emission structure 142 of a
red R sub pixel generates red light, the emission structure
142 of a green G sub pixel generates green light, and the
emission structure 142 of a blue B sub pixel generates blue
light.

[0087] The second electrode 143 may be further disposed
on the emission structure 142. The second electrode 143
may be disposed on the emission structure 142 to be
opposite to the first electrode 141 with the emission structure
142 therebetween. In the display apparatus 100 according to
the example embodiment of the present disclosure, the
second electrode 143 may be a cathode electrode.

[0088] In the display area DA of the substrate 110, an
encapsulating unit may be disposed on the light emitting
element. For example, the encapsulating unit 220 may be
further disposed on the second electrode 143 to suppress
moisture permeation. Further, the encapsulating unit may
not be disposed in the bending area BA of the substrate 110.
[0089] The encapsulating unit may include a first inor-
ganic encapsulating layer, a second organic encapsulating
layer, and a third inorganic encapsulating layer. The first
inorganic encapsulating layer of the encapsulating unit may
be disposed on the second electrode. The second organic
encapsulating layer may be disposed on the first inorganic
encapsulating layer. Further, the third inorganic encapsulat-
ing layer may be disposed on the second organic encapsu-
lating layer. The first inorganic encapsulating layer and the
third inorganic encapsulating layer of the encapsulating unit
may be formed of an inorganic material such as silicon
nitride SiNx or silicon oxide SiOx. For example, the second
organic encapsulating layer of the encapsulating unit may be
formed of an organic material such as acryl resin, epoxy
resin, phenolic resin, polyamide resin, or polyimide resin.
[0090] In the non-display area NDA, the dam DAM may
be disposed on the protective layer 114. For example, a first
dam DAMI1 and a second dam DAM2 may be disposed on
the protective layer 114. The first dam DAM1 and the second
dam DAM2 may overlap the first power supply electrode
VSSE. For example, lower surfaces of the first dam DAM1
and the second dam DAM?2 may be disposed to overlap the
upper surface of the first power supply electrode VSSE. The
first dam DAM1 may be disposed between the second dam
DAM2 and the display area DA. Also, the first dam DAM1
may be disposed between the second dam DAM?2 and the
first gate driver GIPa. Further, the first dam DAMI is spaced
apart from an end of the first planarizing layer 116 to expose
the first connection electrode 151.

[0091] With reference to FIG. 2, a 1-a dam layer 171 of the
first dam DAM1 and a 2-a dam layer 181 of the second dam
DAM2 may be disposed on the protective layer 114. The 1-a
dam layer 171 and the 2-a dam layer 181 may be formed of
the same material as the second planarizing layer 117 and
may be formed by the same process. The 1-a dam layer 171
of the first dam DAMI is spaced apart from the first
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planarizing layer 116 to expose the first connection electrode
151. Further, the 1-a dam layer 171 of the first dam DAM1
may be disposed to cover one end of the first connection
electrode 151 of the connection electrode 150. One end of
the first connection electrode 151 is disposed between a
lower surface of the 1-a dam 171 of the first dam DAM1 and
the upper surface of the protective layer 114, and the other
end of the first connection electrode 151 may be disposed
between the upper surface of the first planarizing layer 116
and the lower surface of the second planarizing layer 117.
[0092] With reference to FIG. 2, in the non-display area
NDA, the second connection electrode 152 of the connec-
tion electrode 150 may be disposed on the second planariz-
ing layer 117, the 1-a dam layer 171, and the 2-a dam layer
181. The second connection electrode 152 may be formed by
the same process as the first electrode 141 and may be
formed of the same material. The second connection elec-
trode 152 is disposed in a space formed by the first dam
DAMI and the first planarizing layer 116, which are spaced
apart from each other to be connected to the first connection
electrode 151. The second connection electrode 152 may
also be disposed in a space formed by the first dam DAM1
and the second dam DAM2, which are spaced apart from
each other. Further, one end of the second connection
electrode 152 may be disposed between the lower surface of
a 2-b dam layer 182 and the upper surface of a 2-a dam layer
181.

[0093] The 1-b dam layer 172 of the first dam DAMI1 may
be disposed on the 1-a dam layer 171. Further, the 2-b dam
layer 182 of the second dam DAM?2 may be disposed on the
2-a dam layer 181. With reference to FIG. 2, the second
connection electrode 152 may be disposed between the 1-b
dam layer 172 and the 1-a dam layer 171. The 1-b dam layer
172 and the 2-b dam layer 182 may be formed by the same
process as the bank 118 and may be formed of the same
material.

[0094] With reference to FIG. 2, in the non-display area
NDA, one end of the second connection electrode 152 is
disposed in a portion where the first dam DAMI and the first
planarizing layer 116 are separated from each other. In the
portion, the second connection electrode 152 is in direct
contact with the upper surface of the first connection elec-
trode 151. Further, the other end of the second connection
electrode 152 is disposed in the opening of the second
planarizing layer 117 which exposes the upper surface of the
first planarizing layer 116 to be in direct contact with the
upper surface of the first planarizing layer 116.

[0095] A 1-c dam layer 173 of the first dam DAMI1 may
be disposed on the 1-b dam layer 172. Further, the 2-¢ dam
layer 183 of the second dam DAM?2 may be disposed on the
2-b dam layer 182. Further, the 1-c dam layer 173 and the
2-c dam layer 183 may be formed by the same process as the
spacer 119 and may be formed of the same material.
[0096] The example embodiment of the present disclosure
illustrates that that the display apparatus 100 has two dams
DAM formed by a triple layer. However, the present dis-
closure is not limited thereto. For example, the dam DAM
may be formed by a double layer. When the dam DAM is
formed by the double layer, a lower layer of the dam DAM
may be formed of the same material as the second planariz-
ing layer 117, and an upper layer may be formed of the same
material as the bank 118.

[0097] In the non-display area NDA, a third connection
electrode 153 may be disposed on the bank 118. The third
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connection electrode 153 may be formed by the same
process as the second electrode 143 and may be formed of
the same material. Further, the third connection electrode
153 may be connected to the second connection electrode
152, which is exposed through the contact hole of the bank
118. The third connection electrode 153 is connected to the
second electrode 143 to supply a second power Vss supplied
from the second power supply electrode VSSE. In this way,
the connection electrode 150 serves to electrically connect
the second power supply electrode VSSE and the second
electrode 143 to each other. Further, the second electrode
143 disposed in the display area DA and the third connection
electrode 153 disposed in the non-display area NDA may be
connected to each other to be integrally formed.

[0098] FIG. 3 isa cross-sectional view taken along the line
II-IT" of FIG. 1, which illustrates one end of a 1-a power
supply electrode VDDEa and one end of a second power
supply electrode VSSE. A portion which is substantially the
same as the component illustrated in FIG. 2 will be briefly
described or the description thereof will be omitted.
[0099] With reference to FIGS. 1 and 3, in the link area LA
of the non-display area NDA, one end of the 1-a power
supply electrode VDDEa may be disposed between one end
of the second power supply electrode VSSE and the display
area DA. In the link area LLA, one end of the second power
supply electrode VSSE and one end of the 1a power supply
electrode VDDEa may be disposed to be spaced apart from
each other. A protective layer 114 is disposed in a space
formed by one end of the second power supply electrode
VSSE and one end of the la power supply electrode
VDDEa, which are spaced apart from each other to be
insulated. Further, on the protective layer 114, a second
planarizing layer 117 is disposed to be in direct contact with
an upper surface of the protective layer 114.

[0100] In the link area LA, the dam DAM overlaps one
end of the second power supply electrode VSSE and over-
laps a center portion of la power supply electrode VDDEa.
For example, with reference to FIG. 1, the 1a power supply
electrode VDDEa of the first power supply electrode VDDE
disposed in the link area LA may have a different line width.
A first area of the 1a power supply electrode VDDEa may
have a first line width and a second area may have a second
line width which is larger than the first line width. The first
area may include both ends of the 1a power supply electrode
VDDEa and the second area may include a center portion of
the 1a power supply electrode VDDEa. The first area of the
la power supply electrode VDDEa may be disposed
between the second power supply electrode VSSE and the
display area DA. Further, the first dam DAM1 and the
second dam DAM?2 may be disposed to overlap the second
area of the 1a power supply electrode VDDEa. The first dam
DAMI and the second dam DAM2 may be disposed not to
overlap the first area of the 1-a power supply electrode
VDDEa. As illustrated in FIG. 1, the first dam DAM1 and
the second dam DAM?2 may be disposed to overlap only the
second area of the 1a power supply electrode VDDEa, but
may not overlap the first area.

[0101] With reference to FIG. 3, in the link area LA of the
non-display area NDA, the la power supply electrode
VDDEa of the first power supply electrode VDDE and the
second power supply electrode VSSE may be disposed on
the interlayer insulating layer 113. The la power supply
electrode VDDEa may be formed by a la power lower
electrode layer 211 and a la power upper electrode layer
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212. For example, with reference to FIG. 3, the 1a power
lower electrode layer 211 of the 1a power supply electrode
VDDEa may be disposed on the interlayer insulating layer
113. The protective layer 114 is disposed on the la power
lower electrode layer 211, and the protective layer 114 may
include a contact hole which exposes the la power lower
electrode layer 211. The 1a power upper electrode layer 212
may be disposed on the protective layer 114 and the la
power lower electrode layer 211. The la power upper
electrode layer 212 may be connected to the 1a power lower
electrode layer 211 through the contact hole of the protective
layer 114 which exposes the 1a power lower electrode layer
211. The la power lower electrode layer 211 may be
disposed on the same layer as the second power supply
electrode VSSE and may be formed of the same material.
The 1a power lower electrode layer 211 may be formed of
the same material as the source electrode 122 and the drain
electrode 123 of the thin film transistor 120.

[0102] The protective layer 114 may be disposed on the 1a
power lower electrode layer 211 of the 1a power supply
electrode VDDEa and the second power supply electrode
VSSE. The protective layer 114 may be disposed to cover
the la power lower electrode layer 211 of the la power
supply electrode VDDEa and the second power supply
electrode VSSE. The protective layer 114 may include a
contact hole which exposes the la power lower electrode
layer 211 of the 1a power supply electrode VDDEa. Further,
the protective layer 114 may include a contact hole which
exposes the second power supply electrode VSSE. The first
planarizing layer 116 may be disposed on the protective
layer 114. The first planarizing layer 116 may not be
disposed in an area overlapping the second power supply
electrode VSSE. The first planarizing layer 116 may not be
disposed in an area where the second power supply electrode
VSSE is exposed through the contact hole of the protective
layer 114 and an area where the DAM is disposed. Further,
the first planarizing layer 116 may not be disposed also in the
area where the 1a power lower electrode layer 211 of the 1a
power supply electrode VDDEa is exposed through the
contact hole of the protective layer 114. With reference to
FIG. 3, the area where the second power supply electrode
VSSE is exposed through the contact hole of the protective
layer 114, the area where the dam DAM is disposed, and the
area where the 1a power lower electrode layer 211 of the 1a
power supply electrode VDDEa is exposed through the
contact hole of the protective layer 114 may be formed as a
single planarizing layer, rather than a double planarizing
layer. For example, only the second planarizing layer 117 is
disposed in the above-mentioned areas.

[0103] With reference to FIG. 3, in the link area LA, the
first planarizing layer 116 may be disposed to cover only one
side of the 1a power lower electrode layer 211. Furthermore,
with reference to FIG. 3, in the link area LA, the area where
the first connection electrode 151 and the second connection
electrode 152 are disposed, which are electrically connected
to the second power supply electrode VSSE, may be formed
as a single planarizing layer. For example, in the link area
LA, only the second planarizing layer 117 is disposed in the
area where the first connection electrode 151 and the second
connection electrode 152 are disposed and overlapped.

[0104] The la power upper electrode layer 212 may be
disposed on the 1a power lower electrode layer 211 of the 1a
power supply electrode VDDEa which is exposed through
the contact hole of the protective layer 114. The la power
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upper electrode layer 212 may be formed by the same
process as the auxiliary electrode 161 and may be formed of
the same material. The 1a power supply electrode VDDEa
may be formed by a double layer of the la power lower
electrode layer 211 and the 1a power upper electrode layer
212 so that the resistance of the 1a power supply electrode
VDDEa may be lowered.

[0105] One side of the 1a power upper electrode layer 212
may be disposed on an upper surface of the first planarizing
layer 116. The other side of the 1a power upper electrode
layer 212 may be disposed on an upper surface of the
protective layer 114. For example, the la power upper
electrode layer 212 may be disposed to cover one side of the
first planarizing layer 116. With reference to FIG. 3, the la
power upper electrode layer 212 may be disposed on an
upper surface of one side of the first planarizing layer 116
which is disposed to cover one side of the 1a power lower
electrode layer 211.

[0106] The second planarizing layer 117 disposed on the
first planarizing layer 116 may not be disposed in the area
where the second power supply electrode VSSE is exposed
through the contact hole of the protective layer 114 and the
area where the DAM is disposed.

[0107] FIG. 4 is a cross-sectional view taken along line
III-1IT' of FIG. 1, which illustrates a cross-sectional view
illustrating a 1-b power supply electrode VDDEDb and a
second power supply electrode VSSE. A portion which is
substantially the same as the component illustrated in FIGS.
2 and 3 will be briefly described or the description thereof
will be omitted.

[0108] With reference to FIGS. 1 and 4, in the non-display
area NDA, the 1b power supply electrode VDDEb may be
disposed between the second power supply electrode VSSE
and the display area DA. The dam DAM may be disposed to
overlap the second power supply electrode VSSE. The 1b
power supply electrode VDDEb may be disposed to face the
la power supply electrode VDDEa with the display area DA
therebetween. As illustrated in FIG. 1, the first dam DAM1
and the second dam DAM?2 may be disposed to overlap the
second power supply electrode VSSE.

[0109] With reference to FIG. 4, in the non-display area
NDA, the 1b power supply electrode VDDED of the first
power supply electrode VDDE and the second power supply
electrode VSSE may be disposed on the interlayer insulating
layer 113. The 1b power supply electrode VDDEb may be
formed by a 1b power lower electrode layer 213 and a 1b
power upper electrode layer 214. The 1b power lower
electrode layer 213 of the 1b power supply electrode
VDDED is disposed on the interlayer insulating layer 113,
and the protective layer 114 may be disposed on the 1b
power lower electrode layer 213. Further, the protective
layer 114 may include a contact hole which exposes the 1b
power lower electrode layer 213. The 1b power upper
electrode layer 214 may be disposed on the 1b power lower
electrode layer 213. The 1b power lower electrode layer 213
may be disposed on the same layer as the second power
supply electrode VSSE and may be formed of the same
material. The 1b power lower electrode layer 213 may be
formed of the same material as the source electrode 122 and
the drain electrode 123 of the thin film transistor 120.
[0110] Further, the protective layer 114 may be disposed
on the 1b power lower electrode layer 213 of the 1b power
supply electrode VDDEDb and the second power supply
electrode VSSE. The protective layer 114 may include a
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contact hole which exposes the 1b power lower electrode
layer 213 of the 1b power supply electrode VDDEb. Further,
the protective layer 114 may include a contact hole which
exposes the second power supply electrode VSSE. The first
planarizing layer 116 may be disposed on the protective
layer 114. The first planarizing layer 116 may not be
disposed in an area overlapping the second power supply
electrode VSSE. For example, the first planarizing layer 116
may not be disposed in an area where the second power
supply electrode VSSE is exposed through the contact hole
of the protective layer 114 and an area where the DAM is
disposed. Further, the first planarizing layer 116 may not be
disposed also in the area where the 1b power lower electrode
layer 213 of the 1b power supply electrode VDDED is
exposed through the contact hole of the protective layer 114.
[0111] With reference to FIG. 4, in the non-display area
NDA, the area where the first connection electrode 151
which is electrically connected to the second power supply
electrode VSSE is disposed may be formed as a single
planarizing layer. In the non-display area NDA, only the
second planarizing layer 117 may be disposed in the area
where the first connection electrode 151 is disposed.
[0112] The 1b power upper electrode layer 214 may be
disposed on the 1b power lower electrode layer 213 of the
1b power supply electrode VDDEb which is exposed
through the contact hole of the protective layer 114. The 1b
power upper electrode layer 214 may be formed by the same
process as the auxiliary electrode 161 and may be formed of
the same material. The 1b power supply electrode VDDED
may be formed by a double layer of a 1b power lower
electrode layer 213 and a 1b power upper electrode layer 214
so that the resistance of the 1b power supply electrode
VDDEb may be reduced.

[0113] Both ends of the 1b power upper electrode layer
214 may be disposed on an upper surface of the first
planarizing layer 116.

[0114] The second planarizing layer 117 disposed on the
first planarizing layer 116 may not be disposed in the areas
where the second power supply electrode VSSE is exposed
through the contact hole of the protective layer 114 and the
dam DAM is disposed. The second planarizing layer 117
corresponding to the 1b power supply electrode VDDED is
patterned to form an opening which exposes the upper
surface of the first planarizing layer 116. The second con-
nection electrode 152 is disposed in a portion where the first
dam DAM]I and the second planarizing layer 117 are spaced
apart from each other. In the portion, the second connection
electrode 152 may be in contact with the first connection
electrode 151, and may extend to the opening of the second
planarizing layer 117 which exposes the first planarizing
layer 116. One end of the second connection electrode 152
may be in direct contact with the upper surface of the first
planarizing layer 116, and the other end of the second
connection electrode 152 may be in direct contact with the
upper surface of the first connection electrode 151.

[0115] According to an aspect of the present disclosure, an
electroluminescence display apparatus includes a substrate
including a display area and a non-display area, wherein the
non-display area surrounds the display area and includes a
pad area, a bending area, and a link area; a plurality of thin
film transistors on the substrate in the display area; a first
power supply electrode on the substrate in the link area of
the non-display area, wherein the link area is between the
bending area and the display area; a second power supply
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electrode on the substrate in the non-display area; a gate
driver in the non-display area and between the second power
supply electrode and the display area; a protective layer
covering the plurality of thin film transistors, the gate driver,
the first power supply electrode, and the second power
supply electrode; a first planarizing layer covering the
plurality of thin film transistors and the gate driver; a second
planarizing layer on the first planarizing layer in the non-
display area, the second planarizing layer including a first
opening that exposes a surface of the first planarizing layer
in an area overlapping the gate driver; and a plurality of light
emitting elements on the second planarizing layer in the
display area.

[0116] According to the example embodiment of the pres-
ent disclosure, the first power supply electrode may include
a first area having a first line width and a second area having
a second line width that is larger than the first line width.
[0117] According to the example embodiment of the pres-
ent disclosure, in the link area of the non-display area, the
first area of the first power supply electrode may be between
the second power supply electrode and the display area.
[0118] According to the example embodiment of the pres-
ent disclosure, in the non-display area, the protective layer
may include a contact hole that exposes the second power
supply electrode.

[0119] According to the example embodiment of the pres-
ent disclosure, the electroluminescence display apparatus
may further include a connection electrode connected to the
second power supply electrode exposed through the contact
hole of the protective layer in the non-display area.

[0120] According to the example embodiment of the pres-
ent disclosure, in the non-display area, the first planarizing
layer may include a second opening that exposes a surface
of the protective layer in an area overlapping the second
power supply electrode.

[0121] According to the example embodiment of the pres-
ent disclosure, the electroluminescence display apparatus
may further include a first dam and a second dam that
overlap the second power supply electrode.

[0122] According to the example embodiment of the pres-
ent disclosure, in the link area of the non-display area, the
first planarizing layer may not be in an area overlapping the
second power supply electrode.

[0123] According to the example embodiment of the pres-
ent disclosure, in the link area of the non-display area, the
first dam and the second dam may overlap the second area
of the first power supply electrode.

[0124] According to the example embodiment of the pres-
ent disclosure, in the link area of the non-display area, the
first dam and the second dam may not overlap the first area
of the first power supply electrode.

[0125] According to another aspect of the present disclo-
sure, an electroluminescence display apparatus includes a
substrate including a display area and a non-display area,
wherein the non-display area includes a bending area and a
link area, and wherein the link area is between the display
area and the bending area; a first power supply electrode in
the link area of the non-display area; a second power supply
electrode in the non-display area, the second power supply
electrode surrounding at least three sides of the display area,
and both ends of the second power supply electrode in the
link area; a protective layer covering the first power supply
electrode and the second power supply electrode in the link
area of the non-display area; a first planarizing layer cov-
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ering one side of the first power supply electrode; and a
second planarizing layer on a contact hole of the protective
layer that exposes the first power supply electrode and the
second power supply electrode, wherein the first planarizing
layer is not on the contact hole of the protective layer.
[0126] According to the example embodiment of the pres-
ent disclosure, both ends of the first power supply electrode
may have a first line width, and a center portion of the first
power supply electrode may have a second line width that is
larger than the first line width.

[0127] According to the example embodiment of the pres-
ent disclosure, both ends of the second power supply elec-
trode may face each other in the link area, one end of the first
power supply electrode may be in the link area and between
one end of the second power supply electrode and the
display area, and the other end of the first power supply
electrode may be between the other end of the second power
supply electrode and the display area.

[0128] According to the example embodiment of the pres-
ent disclosure, the one end of the second power supply
electrode and the one end of the first power supply electrode
may be spaced apart from each other in the link area, and the
protective layer may be in a space formed by the one end of
the second power supply electrode and the one end of the
first power supply electrode that are spaced apart from each
other.

[0129] According to the example embodiment of the pres-
ent disclosure, the second planarizing layer may be in direct
contact with an upper surface of the protective layer in the
space formed by the one end of the second power supply
electrode and the one end of the first power supply electrode
that are spaced apart from each other.

[0130] According to the example embodiment of the pres-
ent disclosure, the first power supply electrode may be
formed by a lower electrode layer and an upper electrode
layer on the lower electrode layer.

[0131] According to the example embodiment of the pres-
ent disclosure, the first planarizing layer may cover one side
of the lower electrode layer of the first power supply
electrode, and the lower electrode layer may be exposed
through the contact hole of the protective layer.

[0132] According to the example embodiment of the pres-
ent disclosure, the upper electrode layer of the first power
supply electrode may be disposed on the protective layer and
may be connected to the lower electrode layer through the
contact hole of the protective layer that exposes the lower
electrode layer.

[0133] According to the example embodiment of the pres-
ent disclosure, the upper electrode layer may cover one side
of the first planarizing layer.

[0134] According to the example embodiment of the pres-
ent disclosure, the lower electrode layer of the first power
supply electrode may be on the same layer as the second
power supply electrode and may be formed of the same
material as the second power supply electrode.

[0135] Although the example embodiments of the present
disclosure have been described in detail with reference to the
accompanying drawings, the present disclosure is not lim-
ited thereto and may be embodied in many different forms
without departing from the technical concept of the present
disclosure. Therefore, the example embodiments of the
present disclosure are provided for illustrative purposes only
but not intended to limit the technical concept of the present
disclosure. The scope of the technical concept of the present



US 2020/0203653 A1l

disclosure is not limited thereto. Therefore, it should be
understood that the above-described example embodiments
are illustrative in all aspects and do not limit the present
disclosure. The protection scope of the present disclosure
should be interpreted based on the following appended
claims and it should be appreciated that all technical spirits
included within a range equivalent thereto are included in
the protection scope of the present disclosure.

[0136] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the disclosure. Thus, it is intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An electroluminescence display apparatus, comprising:

a substrate including a display area and a non-display
area,

wherein the non-display area surrounds the display area
and includes a pad area, a bending area, and a link area;

a plurality of thin film transistors on the substrate in the
display area;

a first power supply electrode on the substrate in the link
area of the non-display area,

wherein the link area is between the bending area and the
display area;

a second power supply electrode on the substrate in the
non-display area;

a gate driver in the non-display area and between the
second power supply electrode and the display area;

a protective layer covering the plurality of thin film
transistors, the gate driver, the first power supply elec-
trode, and the second power supply electrode;

a first planarizing layer covering the plurality of thin film
transistors and the gate driver;

a second planarizing layer on the first planarizing layer in
the non-display area, the second planarizing layer
including a first opening that exposes a surface of the
first planarizing layer in an area overlapping the gate
driver; and

a plurality of light emitting elements on the second
planarizing layer in the display area.

2. The electroluminescence display apparatus according
to claim 1, wherein the first power supply electrode includes
a first area having a first line width and a second area having
a second line width that is larger than the first line width.

3. The electroluminescence display apparatus according
to claim 2, wherein, in the link area of the non-display area,
the first area of the first power supply electrode is between
the second power supply electrode and the display area.

4. The electroluminescence display apparatus according
to claim 1, wherein, in the non-display area, the protective
layer includes a contact hole that exposes the second power
supply electrode.

5. The electroluminescence display apparatus according
to claim 4, further comprising:

a connection electrode connected to the second power
supply electrode exposed through the contact hole of
the protective layer in the non-display area.

6. The electroluminescence display apparatus according

to claim 5, wherein, in the non-display area, the first
planarizing layer includes a second opening that exposes a
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surface of the protective layer in an area overlapping the
second power supply electrode.

7. The electroluminescence display apparatus according
to claim 3, further comprising:

a first dam and a second dam that overlap the second

power supply electrode.

8. The electroluminescence display apparatus according
to claim 1, wherein, in the link area of the non-display area,
the first planarizing layer is not in an area overlapping the
second power supply electrode.

9. The electroluminescence display apparatus according
to claim 7, wherein, in the link area of the non-display area,
the first dam and the second dam overlap the second area of
the first power supply electrode.

10. The electroluminescence display apparatus according
to claim 9, wherein, in the link area of the non-display area,
the first dam and the second dam do not overlap the first area
of the first power supply electrode.

11. An electroluminescence display apparatus, compris-
ing:

a substrate including a display area and a non-display

area,

wherein the non-display area includes a bending area and
a link area, and

wherein the link area is between the display area and the
bending area;

a first power supply electrode in the link area of the
non-display area;

a second power supply electrode in the non-display area,
the second power supply electrode surrounding at least
three sides of the display area, and both ends of the
second power supply electrode in the link area;

a protective layer covering the first power supply elec-
trode and the second power supply electrode in the link
area of the non-display area;

a first planarizing layer covering one side of the first
power supply electrode; and

a second planarizing layer on a contact hole of the
protective layer that exposes the first power supply
electrode and the second power supply electrode,

wherein the first planarizing layer is not on the contact
hole of the protective layer.

12. The electroluminescence display apparatus according
to claim 11, wherein both ends of the first power supply
electrode have a first line width, and a center portion of the
first power supply electrode has a second line width that is
larger than the first line width.

13. The electroluminescence display apparatus according
to claim 12, wherein both ends of the second power supply
electrode face each other in the link area, one end of the first
power supply electrode is in the link area and between one
end of the second power supply electrode and the display
area, and the other end of the first power supply electrode is
between the other end of the second power supply electrode
and the display area.

14. The electroluminescence display apparatus according
to claim 13, wherein the one end of the second power supply
electrode and the one end of the first power supply electrode
are spaced apart from each other in the link area, and the
protective layer is in a space formed by the one end of the
second power supply electrode and the one end of the first
power supply electrode that are spaced apart from each
other.
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15. The electroluminescence display apparatus according
to claim 14, wherein the second planarizing layer is in direct
contact with an upper surface of the protective layer in the
space formed by the one end of the second power supply
electrode and the one end of the first power supply electrode
that are spaced apart from each other.

16. The electroluminescence display apparatus according
to claim 11, wherein the first power supply electrode is
formed by a lower electrode layer and an upper electrode
layer on the lower electrode layer.

17. The electroluminescence display apparatus according
to claim 16, wherein the first planarizing layer covers one
side of the lower electrode layer of the first power supply
electrode, and the lower electrode layer is exposed through
the contact hole of the protective layer.

18. The electroluminescence display apparatus according
to claim 17, wherein the upper electrode layer of the first
power supply electrode is disposed on the protective layer
and is connected to the lower electrode layer through the
contact hole of the protective layer that exposes the lower
electrode layer.

19. The electroluminescence display apparatus according
to claim 18, wherein the upper electrode layer covers one
side of the first planarizing layer.

20. The electroluminescence display apparatus according
to claim 16, wherein the lower electrode layer of the first
power supply electrode is on the same layer as the second
power supply electrode and is formed of the same material
as the second power supply electrode.

® % % % %
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