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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2018-0053725, filed
on May 10, 2018, the contents of which are hereby incor-
porated by reference in its entirety.

BACKGROUND

1. Field

[0002] Aspects of embodiments of the present disclosure
relate to an organic light emitting display apparatus.

2. Description of the Related Art

[0003] In recent years, an organic light emitting display
apparatus has been employed in various display apparatuses
since it has advantages, such as wide viewing angle, superior
contrast, and fast response speed.

[0004] The organic light emitting display apparatus
includes an organic light emitting diode to emit a light, and
the organic light emitting diode is vulnerable to moisture and
oxygen. For the organic light emitting diode, a sealing
member is disposed on an exterior of the organic light
emitting display apparatus to seal the organic light emitting
diode.

[0005] The sealing member may be formed by placing a
curable material between a lower substrate and an upper
substrate and curing the curable material; however, a defect
may occur in circuit elements around the sealing member
during the curing process.

SUMMARY

[0006] According to an aspect of embodiments of the
present disclosure, an organic light emitting display appa-
ratus is capable of reducing a non-display area of a display
panel.

[0007] According to another aspect of embodiments of the
present disclosure, an organic light emitting display appa-
ratus is capable of preventing or substantially preventing
circuit elements overlapped with a sealing member from
becoming defective during a curing process for the sealing
member.

[0008] According to one or more embodiments of the
inventive concept, an organic light emitting display appa-
ratus includes a base layer, a circuit element layer, a display
element layer, an encapsulation layer, and a sealing member.
[0009] In one or more embodiments, the base layer
includes a display area and a non-display area adjacent to the
display area.

[0010] In one or more embodiments, the circuit element
layer includes a power supply line and an auxiliary power
supply pattern. The power supply line is on the base layer to
receive a common voltage. The auxiliary power supply
pattern is on the power supply line, overlapped with the
power supply line, and connected to the power supply line.
[0011] In one or more embodiments, the display element
layer includes a first electrode, a light emitting layer, and a
second electrode. The first electrode is on the circuit element
layer. The light emitting layer is on the first electrode. The

Nov. 14,2019

second electrode is on the light emitting layer and electri-
cally connected to the auxiliary power supply pattern.
[0012] In one or more embodiments, the encapsulation
layer is on the display element layer.

[0013] In one or more embodiments, the sealing member
is between the circuit element layer and the encapsulation
layer and disposed in the non-display area to overlap with
the auxiliary power supply pattern when viewed in a plan
view.

[0014] In one or more embodiments, the auxiliary power
supply pattern contacts the sealing member.

[0015] In one or more embodiments, the display element
layer further includes an auxiliary pattern in the non-display
area, located on a same layer as the first electrode, and
connected to the auxiliary power supply pattern.

[0016] In one or more embodiments, the circuit element
layer further includes a first intermediate insulating layer
and a second intermediate insulating layer. The first inter-
mediate insulating layer is between the power supply line
and the auxiliary power supply pattern and includes a
contact hole through which the power supply line is con-
nected to the auxiliary power supply pattern. The second
intermediate insulating layer is between the auxiliary power
supply pattern and the auxiliary pattern and includes a
contact hole through which the auxiliary power supply
pattern is connected to the auxiliary pattern.

[0017] In one or more embodiments, the display element
layer further includes a pixel definition layer between the
auxiliary pattern and the second electrode, the pixel defini-
tion layer including a contact hole through which the aux-
iliary pattern is connected to the second electrode, and an
opening in which the light emitting layer is located.
[0018] In one or more embodiments, the circuit element
layer further includes a switching transistor, a driving tran-
sistor, and a light emitting control transistor.

[0019] In one or more embodiments, the switching tran-
sistor includes a control electrode to receive a scan signal, an
input electrode to receive a data signal, and an output
electrode.

[0020] In one or more embodiments, the driving transistor
includes an input electrode connected to the output electrode
of the switching transistor.

[0021] In one or more embodiments, the light emitting
control transistor includes a control electrode to receive a
light emitting signal and is connected between a voltage line
and the driving transistor or between the driving transistor
and the first electrode.

[0022] In one or more embodiments, the circuit element
layer further includes a light emitting line driving circuit and
a gate driving circuit. The light emitting line driving circuit
applies the light emitting signal to the light emitting control
transistor. The gate driving circuit applies the scan signal to
the switching transistor. The light emitting line driving
circuit is farther from the display area than the gate driving
circuit when viewed in a plan view.

[0023] In one or more embodiments, the auxiliary power
supply pattern overlaps with the light emitting line driving
circuit.

[0024] In one or more embodiments, the auxiliary power
supply pattern includes a material having a melting point
higher than a melting point of the power supply line.
[0025] In one or more embodiments, the circuit element
layer further includes a voltage line receiving a source
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voltage greater than the common voltage and an auxiliary
voltage pattern above the voltage line and connected to the
voltage line.

[0026] In one or more embodiments, the auxiliary voltage
pattern is on a same layer as the auxiliary power supply
pattern and overlaps with the sealing member.

[0027] In one or more embodiments, the auxiliary voltage
pattern contacts the sealing member.

[0028] In one or more embodiments, the circuit element
layer further includes a pad part in the non-display area. The
auxiliary voltage pattern is between the pad part and the
display area when viewed in a plan view.

[0029] In one or more embodiments, the circuit element
layer further includes a data line and a demultiplexer. The
demultiplexer is connected between the pad part and the data
line. The auxiliary voltage pattern covers the demultiplexer
when viewed in a plan view.

[0030] In one or more embodiments, the circuit element
layer further includes an anti-static pattern in the non-
display area. The auxiliary voltage pattern covers the anti-
static pattern when viewed in a plan view.

[0031] In one or more embodiments, the circuit element
layer further includes an insulating layer under the auxiliary
power supply pattern. The auxiliary power supply pattern
comprises a hole defined therethrough, and the sealing
member contacts the insulating layer or the base layer
through the hole.

[0032] According to one or more embodiments of the
inventive concept, an organic light emitting display appa-
ratus includes a base layer, a power supply line, a voltage
supply line, an auxiliary power supply pattern, an auxiliary
voltage pattern, an organic light emitting diode, an encap-
sulation layer, and a sealing member.

[0033] Inoneormore embodiments, the power supply line
is on the base layer to receive a common voltage.

[0034] In one or more embodiments, the voltage supply
line is on the base layer to receive source voltage greater
than the common voltage.

[0035] In one or more embodiments, the auxiliary power
supply pattern is on the power supply line, overlapped with
the power supply line, and connected to the power supply
line.

[0036] In one or more embodiments, the auxiliary voltage
pattern is above the voltage supply line, overlapped with the
voltage supply line, and connected to the voltage supply
line.

[0037] In one or more embodiments, the organic light
emitting diode is above the auxiliary power supply pattern
and the auxiliary voltage pattern.

[0038] In one or more embodiments, the encapsulation
layer is on the organic light emitting diode.

[0039] In one or more embodiments, the sealing member
is between the base layer and the encapsulation layer to seal
the organic light emitting diode and overlapped with the
auxiliary power supply pattern and the auxiliary voltage
pattern.

[0040] In one or more embodiments, the auxiliary power
supply pattern is on a same layer as the auxiliary voltage
pattern.

[0041] In one or more embodiments, each of the auxiliary
power supply pattern and the auxiliary voltage pattern
includes a material having a melting point higher than a
melting point of each of the power supply line and the
voltage supply line.
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[0042] 1In one or more embodiments, each of the auxiliary
power supply pattern and the auxiliary voltage pattern
contacts the sealing member.

[0043] According to one or more embodiments of the
inventive concept, an organic light emitting display appa-
ratus includes a base layer, a transistor, an organic light
emitting diode, a power supply line, an auxiliary power
supply pattern, an encapsulation layer, and a sealing mem-
ber.

[0044] In one or more embodiments, the transistor is on
the base layer and includes a control electrode, an input
electrode, and an output electrode.

[0045] In one or more embodiments, the organic light
emitting diode is above the transistor and connected to the
transistor.

[0046] In one or more embodiments, the power supply line
is on the base layer to receive a constant voltage, and is on
a same layer as one of the control electrode, the input
electrode, and the output electrode of the transistor.

[0047] In one or more embodiments, the auxiliary power
supply pattern is above the power supply line and the
transistor, under the organic light emitting diode, and con-
nected to the power supply line.

[0048] In one or more embodiments, the encapsulation
layer is on the organic light emitting diode.

[0049] In one or more embodiments, the sealing member
is between the base layer and the encapsulation layer to seal
the organic light emitting diode and overlapped with the
auxiliary power supply pattern and the auxiliary voltage
pattern.

[0050] According to an aspect of embodiments of the
present disclosure, the non-display area of the display panel
may be reduced.

[0051] In addition, circuit elements overlapped with the
sealing member may be prevented or substantially prevented
from becoming defective when the sealing member is cured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] The above and other aspects of the present disclo-
sure will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings, wherein:

[0053] FIG. 1 is a perspective view showing a display
apparatus according to an exemplary embodiment of the
present disclosure;

[0054] FIG. 2 is a cross-sectional view showing a display
module of FIG. 1;

[0055] FIG. 3 is a plan view showing a display panel
according to an exemplary embodiment of the present
disclosure;

[0056] FIG. 4 is an equivalent circuit diagram showing a
pixel according to an exemplary embodiment of the present
disclosure;

[0057] FIG. 5is a cross-sectional view taken along the line
I-I' of FIG. 3;

[0058] FIG. 6 is a view showing a region “AA” of FIG. 3,
[0059] FIG. 7is a cross-sectional view taken along the line
[I-IT' of FIG. 3;

[0060] FIG. 8 is a cross-sectional view showing a portion

of a display panel of a display apparatus according to
another exemplary embodiment of the present disclosure;
[0061] FIG. 9 is a circuit diagram showing a portion of a
display panel of a display apparatus according to another
exemplary embodiment of the present disclosure; and



US 2019/0348491 Al

[0062] FIG. 10 is a cross-sectional view showing the
portion of the display panel according to the exemplary
embodiment of FIG. 9.

DETAILED DESCRIPTION

[0063] Herein, some example embodiments of the present
invention will be explained in further detail with reference
to the accompanying drawings. In the following description,
it is to be understood that when an element, such as a region,
layer, or portion, is referred to as being “on,” “connected to,”
or “coupled to” another element or layer, it may be directly
on, connected, or coupled to the other element or layer or
one or more intervening elements or layers may be present.
[0064] Like numerals refer to like elements throughout. In
the drawings, the thicknesses and sizes of elements may be
exaggerated for clarity. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0065] The use of the terms “first,” “second,” etc. does not
denote any order or importance, but, rather, the terms “first,”
“second,” etc. are used to distinguish one element from
another. Thus, a first element, component, region, layer, or
section discussed below could be termed a second element,
component, region, layer, or section without departing from
the teachings of the present disclosure. It is to be understood
that the singular forms “a,” “an,” and “the” include plural
referents unless the context clearly dictates otherwise.
[0066] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as illustrated in the figures.

[0067] It is to be further understood that the terms
“includes” and/or “including,” when used in this specifica-
tion, specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not pre-
clude the presence or addition of one or more other features,
integers, steps, operations, elements, components, and/or
groups thereof.

[0068] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which example embodiments of the inventive concept
belong. It is to be further understood that terms, such as
those defined in commonly-used dictionaries, should be
interpreted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0069] FIG. 1 is a perspective view showing a display
apparatus 1000 according to an exemplary embodiment of
the present disclosure; and FIG. 2 is a cross-sectional view
showing a display module DM of FIG. 1.

[0070] The display apparatus 1000 may be applied to a
large-sized electronic device, such as a television set and a
monitor, and a small and medium-sized electronic device,
such as a mobile phone, a tablet computer, a car navigation
unit, a game unit, and a smart watch, for example.

[0071] Referring to FIG. 1, the display apparatus 1000
according to an embodiment includes a display module DM,
a window member WM, and a housing member HM.
[0072] A display surface IS, through which an image IM
of the display module DM is displayed, is substantially
parallel to a surface defined by a first direction axis DR1 and

LI
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a second direction axis DR2. A third direction axis DR3
indicates a normal line direction of the display surface IS,
i.e., a thickness direction of the display module DM. Front
(or upper) and rear (or lower) surfaces of each member are
distinguished from each other by the third direction axis
DR3. However, directions indicated by the first, second, and
third direction axes DR1, DR2, and DR3 are relative to each
other, and, thus, the directions indicated by the first, second,
and third direction axes DR1, DR2, and DR3 may be
changed to other directions. Herein, first, second, and third
directions, which are respectively indicated by the first,
second, and third direction axes DR1, DR2. and DR3, will
be assigned with the same reference numerals as those of the
first, second, and third direction axes DR1, DR2, and DR3.

[0073] Inan embodiment, the display module DM may be
a flat and rigid display device; however, the display module
DM is not limited to the flat and rigid display device. That
is, the display module DM may be a flexible display module.

[0074] As shown in FIG. 1, the display module DM
includes a display area DM-DA through which the image IM
is displayed, and a non-display area DM-NDA disposed
adjacent to the display area DM-DA. The image IM is not
displayed through the non-display area DM-NDA. FIG. 1
shows a vase as a representative example of the image IM.
As an example, the display area DM-DA may have a
quadrangular shape, and the non-display area DM-NDA
surrounds the display area DM-DA, but the present disclo-
sure is not limited thereto or thereby. That is, the shape of the
display area DM-DA and the shape of the non-display area
DM-NDA may be designed or varied relative to each other.

[0075] The window member WM is disposed on the
display module DM. The window member WM protects the
display module DM. The window member WM is coupled
to the housing member HM to define an internal space
therebetween. The window member WM and the housing
member HM define an exterior of the display apparatus
1000.

[0076] The window member WM is divided into a trans-
mission area TA and a bezel area BA when viewed in a plan
view. The transmission area TA transmits most of light
incident thereto. The transmission area TA has an optical
transparency. In an embodiment, the transmission area TA
has a light transmittance of about 90% or more. The trans-
mission area TA corresponds to the display area DM-DA of
the display module DM.

[0077] The bezel area BA blocks most of light incident
thereto. In an embodiment, the bezel arca BA ensures or
provides that components arranged under the window mem-
ber WM are not visible from an outside of the window
member WM. In addition, the bezel arca BA reduces a
reflection of the light incident thereto from the outside of the
window member WM. The bezel area BA corresponds to the
non-display area DM-NDA of the display module DM.

[0078] The bezel area BA is adjacent to the transmission
area TA. A shape of the transmission area TA in a plan view
is defined by the bezel area BA.

[0079] The housing member HM provides an internal
space (e.g., a predetermined internal space). The display
module DM is accommodated in the internal space. In
addition to the display module DM, various electronic parts,
e.g., a power supply, a storage device, a sound input/output
module, and a camera, may be arranged in the internal space
of the housing member HM.
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[0080] FIG. 2 is a cross-sectional view showing the dis-
play module DM according to an exemplary embodiment of
the present disclosure. FIG. 2 shows a cross-section defined
by the first direction axis DR1 and the third direction axis
DR3.

[0081] As shown in FIG. 2, in an embodiment, the display
module DM includes a display panel DP and a touch sensing
unit TS (or “touch sensing layer”). Although not shown
separately, the display module DM according to an exem-
plary embodiment of the present disclosure may further
include a protective member disposed on a lower surface of
the display panel DP.

[0082] The display panel DP may be a light emitting type
display panel, but is not particularly limited. For instance,
the display panel DP may be an organic light emitting
display panel or a quantum-dot light emitting display panel.
A light emitting layer of the organic light emitting display
panel includes an organic light emitting material. A light
emitting layer of the quantum-dot light emitting display
panel includes a quantum dot or a quantum rod. Herein, the
organic light emitting display panel will be described as the
display panel DP.

[0083] The display panel DP includes a base layer SUB, a
circuit element layer DP-CL, a display element layer DP-
OLED, and an encapsulation layer ENP. The circuit element
layer DP-CL, the display element layer DP-OLED, and the
encapsulation layer ENP are disposed on the base layer
SUB. Although not shown separately, the display panel DP
may further include functional layers, such as a refractive
index control layer.

[0084] Inanembodiment, the base layer SUB may include
at least one plastic film. The base layer SUB may be a
flexible substrate and may include a plastic substrate, a glass
substrate, a metal substrate, or an organic-inorganic hybrid
material substrate. The display area DM-DA and the non-
display area DM-NDA described with reference to FIG. 1
may be defined in the base layer SUB.

[0085] The circuit element layer DP-CL includes at least
one intermediate insulating layer and a circuit element. In an
embodiment, the intermediate insulating layer includes at
least one intermediate inorganic layer and at least one
intermediate organic layer. The circuit element includes
signal lines, a driving circuit for the pixel, and the like.
These will be described in further detail later.

[0086] The display element layer DP-OLED includes at
least organic light emitting diodes. The display element
layer DP-OLED may further include an organic layer, such
as a pixel definition layer.

[0087] The encapsulation layer ENP is disposed on the
display element layer DP-OLED and encapsulates the dis-
play element layer DP-OLED.

[0088] The display panel DP may further include a sealing
member SL disposed between the circuit element layer
DP-CL and the encapsulation layer ENP. The sealing mem-
ber SL is disposed between the circuit element layer DP-CL
and the encapsulation layer ENP to adhere the circuit
element layer DP-CL and the encapsulation layer ENP. The
sealing member SL blocks the display element layer DP-
OLED from external moisture and oxygen together with the
circuit element layer DP-CL and the encapsulation layer
ENP.

[0089] The touch sensing unit TS obtains coordinate infor-
mation of an external input. The touch sensing unit TS may
be disposed on the encapsulation layer ENP. The touch
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sensing unit TS may be adhered to the encapsulation layer
ENP by an adhesive layer and may be formed on the
encapsulation layer ENP through a thin film process.

[0090] The touch sensing unit TS may sense the external
input, for example, using an electrostatic capacitive method.
However, the operation method of the touch sensing unit TS
is not particularly limited, and the touch sensing unit TS
according to an exemplary embodiment of the present
disclosure may sense the external input using an electro-
magnetic induction method or a pressure sensing method.

[0091] FIG. 3 is a plan view showing the display panel DP
according to an exemplary embodiment of the present
disclosure.

[0092] Referring to FIG. 3, the display panel DP includes
a display area DA and a non-display area NDA when viewed
in a plan view. In the present exemplary embodiment, the
non-display area NDA may be defined along an edge of the
display area DA. The display area DA and the non-display
area NDA of the display panel DP respectively correspond
to the display area DM-DA and the non-display area DM-
NDA of the display module DM shown in FIG. 1. However,
the display area DA and the non-display area NDA of the
display panel DP need not necessarily be the same as the
display area DM-DA and the non-display area DM-NDA of
the display module DM and may be changed depending on
structure and design of the display panel DP.

[0093] The display panel DP includes a plurality of pixels
PX. The pixels PX are arranged in the display area DA. Each
of the pixels PX includes an organic light emitting diode and
a pixel driving circuit connected to the organic light emitting
diode. The display panel DP may include a plurality of
signal lines and a pad part PD. The signal lines may include
scan lines GL, data lines DL, light emitting lines EL, a
control signal line SL-D, an initialization line SL-Vint, a
voltage line SL-VDD, and a power supply line E-VSS. The
signal lines and the pad part PD may be included in the
circuit element layer DP-CL shown in FIG. 2.

[0094] Some lines of the scan lines GL, the data lines DL,
the light emitting lines EL, the control signal line SL-D, the
initialization line SL-Vint, the voltage line SL.-VDD, and the
power supply line E-VSS are arranged on a same layer, and
the other lines are arranged on a different layer.

[0095] Each of the scan lines GL is connected to a
corresponding pixel PX among the pixels PX, and each of
the data lines DL is connected to a corresponding pixel PX
among the pixels PX. In an embodiment, each of the light
emitting lines EL is arranged parallel to a corresponding
scan line among the scan lines GL. The control signal line
SL-D applies control signals to a pixel driving circuit GDC.
The initialization line SI-Vint applies an initialization volt-
age to the pixels PX. The voltage line SL-VDD is connected
to the pixels PX and applies a source voltage (e.g., a first
voltage) to the pixels PX. The voltage line SL-VDD includes
a plurality of lines extending in the first direction DR1 and
a plurality of lines extending in the second direction DR2. In
an embodiment, the power supply line E-VSS is disposed in
the non-display area NDA to surround three side surfaces of
the display area DA. The power supply line E-VSS applies
a common voltage (e.g., a second voltage) to the pixels PX.
The common voltage may have a voltage level lower than
the source voltage.

[0096] The display panel DP may further include the pixel
driving circuit GDC. The pixel driving circuit GDC 1is
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disposed at a side portion of the non-display area NDA and
connected to the scan lines GL and the light emitting lines
EL.

[0097] The pixel driving circuit GDC may include a gate
driving circuit (not shown) and a light emitting line driving
circuit (not shown). The gate driving circuit (not shown)
may apply signals to the scan lines GL, and the light emitting
line driving circuit (not shown) may apply signals to the
light emitting lines EL.

[0098] The pixel driving circuit GDC may be included in
the circuit element layer DP-CL shown in FIG. 2. In an
embodiment, the pixel driving circuit GDC may include a
plurality of thin film transistors formed through a same
process as the driving circuit of the pixels PX, for example,
a low temperature polycrystalline silicon (LTPS) process or
a low temperature polycrystalline oxide (UTPO) process.
[0099] The pad part PD includes a plurality of pads. Some
pads of the pad part PD are connected to ends of the data
lines DL, the control signal line SL-D, the initialization line
SL-Vint, and the voltage line SL-VDD, and the other pads
of the pad part PD are connected to touch signal lines of the
touch sensing unit TS.

[0100] Although not shown in figures, the display panel
DP may further include a bank (not shown) disposed
between the display area DA and the pad part PD. In
addition, the display panel DP may further include a dam
portion (not shown) surrounding the edge of the display area
DA. When a specified layer is formed by a printing method
during manufacture of the display panel DP, the bank and the
dam portion may prevent or substantially prevent the speci-
fied layer from overflowing the bank or the dam portion.
[0101] When viewed in a plan view, the sealing member
SL is disposed in the non-display area NDA of the display
panel DP to surround the display area DA. In an embodi-
ment, the sealing member SL is disposed to overlap with the
power supply line E-VSS. In an embodiment, the sealing
member SL overlaps with a portion of the pixel driving
circuit GDC.

[0102] The display panel DP may further include an
auxiliary power supply pattern VSSP and an auxiliary volt-
age pattern VDDP.

[0103] Inanembodiment, when viewed in a plan view, the
auxiliary power supply pattern VSSP is electrically con-
nected to the power supply line E-VSS and overlaps with the
sealing member SL..

[0104] In anembodiment, when viewed in a plan view, the
auxiliary voltage pattern VDDP is electrically connected to
the voltage line SL-VDD and overlaps with the sealing
member SL. The auxiliary voltage pattern VDDP is disposed
between the pad part PD and the display area DA when
viewed in a plan view.

[0105] FIG. 4 is an equivalent circuit diagram showing a
pixel PX of FIG. 3.

[0106] The pixel PX according to an exemplary embodi-
ment of the present disclosure may include a plurality of thin
film transistors T1 to T7, a storage capacitor Cst, and an
organic light emitting diode OLED.

[0107] Inanembodiment, the thin film transistors T1 to T7
include a driving transistor T1, a switching transistor T2, a
compensating transistor T3, an initializing transistor T4, a
first light emitting control transistor T5, a second light
emitting control transistor T6, and a bypass transistor T7.
[0108] The pixel PX includes a first scan line 14 trans-
mitting an n-th scan signal Sn to the switching transistor T2
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and the compensating transistor T3, a second scan line 24
transmitting an (n—1)th scan signal Sn-1 to the initializing
transistor T4, a third scan line 34 transmitting an (n+1)th
scan signal Sn+1 to the bypass transistor T7, a light emitting
line 15 transmitting a light emitting control signal En to the
first light emitting control transistor T5 and the second light
emitting control transistor T6, a data line 16 transmitting a
data signal Dm, a voltage line 26 transmitting the source
voltage ELVDD, and an initializing line 22 transmitting an
initializing voltage Vint to initialize the driving transistor
T1.

[0109] A gate electrode G1 of the driving transistor T1 is
connected to a first electrode C1 of the storage capacitor Cst.
A source electrode S1 of the driving transistor T1 is con-
nected to the voltage line 26 via the first light emitting
control transistor T5. A drain electrode D1 of the driving
transistor T1 is electrically connected to an anode of the
organic light emitting diode OLED via the second light
emitting control transistor T6. The driving transistor T1
receives the data signal Dm in response to a switching
operation of the switching transistor T2 to provide the
organic light emitting diode OLED with a driving current Id.
[0110] A gate electrode G2 of the switching transistor T2
is connected to the first scan line 14. A source electrode S2
of the switching transistor T2 is connected to the data line
16. A drain electrode D2 of the switching transistor T2 is
connected to the source electrode S1 of the driving transistor
T1 and connected to the voltage line 26 via the first light
emitting control transistor T5. The switching transistor T2 is
turned on in response to the n-th scan signal Sn applied
thereto through the first scan line 14 to perform the switch-
ing operation that transmits the data signal Dm applied to the
data line 16 to the source electrode S1 of the driving
transistor T1.

[0111] A gate electrode G3 of the compensating transistor
T3 is connected to the first scan line 14. A source electrode
S3 of the compensating transistor T3 is connected to the
drain electrode D1 of the driving transistor T1 and connected
to the anode of the organic light emitting diode OLED via
the second light emitting control transistor T6. A drain
electrode D3 of the compensating transistor T3 is connected
to the first electrode C1 of the storage capacitor Cst, a source
electrode S4 of the initializing transistor T4, and the gate
electrode G1 of the driving transistor T1. The compensating
transistor T3 is turned on in response to the n-th scan signal
Sn applied thereto through the first scan line 14 to connect
the gate electrode G1 of the driving transistor T1 to the drain
electrode D1 of the driving transistor T1, and, thus, the
driving transistor T1 is connected in a diode configuration.
[0112] A gate electrode G4 of the initializing transistor T4
is connected to the second scan line 24. A drain electrode D4
of the initializing transistor T4 is connected to the initializ-
ing line 22. The source electrode S4 of the initializing
transistor T4 is connected to the first electrode C1 of the
storage capacitor Cst, the drain electrode D3 of the com-
pensating transistor T3, and the gate electrode G1 of the
driving transistor T1. The initializing transistor T4 is turned
on in response to the (n-1)th scan signal Sn-1 applied
thereto through the second scan line 24 and applies the
initializing voltage Vint to the gate electrode G1 of the
driving transistor T1 to initialize a voltage of the gate
electrode G1 of the driving transistor T1.

[0113] A gate electrode GS of the first light emitting
control transistor T5 is connected to the light emitting line
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15. The first light emitting control transistor T5 is connected
between the voltage line 26 and the driving transistor T1. A
source electrode S5 of the first light emitting control tran-
sistor TS is connected to the voltage line 26. A drain
electrode D5 of the first light emitting control transistor T5
is connected to the source electrode S1 of the driving
transistor T1 and the drain electrode D2 of the switching
transistor T2. When the light emitting control signal En is
applied to the gate electrode G5 of the first light emitting
control transistor T5, the first light emitting control transistor
T5 is turned on, and, thus, the driving current Id flows
through the organic light emitting diode OLED. The first
light emitting control transistor T5 may determine a timing
at which the driving current Id flows through the organic
light emitting diode OLED.

[0114] A gate electrode G6 of the second light emitting
control transistor T6 is connected to the light emitting line
15. The second light emitting control transistor T6 is con-
nected between the driving transistor T1 and the organic
light emitting diode OLED. A source electrode S6 of the
second light emitting control transistor T6 is connected to
the drain electrode D1 of the driving transistor T1 and the
source electrode S3 of the compensating transistor T3. A
drain electrode D6 of the second light emitting control
transistor T6 is electrically connected to the anode of the
organic light emitting diode OLED. The first light emitting
control transistor T5 and the second light emitting control
transistor T6 are turned on in response to the light emitting
control signal En provided through the light emitting line 15.
When the light emitting control signal En is applied to the
gate electrode G6 of the second light emitting control
transistor T6, the second light emitting control transistor T6
is turned on, and, thus, the driving current Id flows through
the organic light emitting diode OLED. The second light
emitting control transistor T6 may determine the timing at
which the driving current Id flows through the organic light
emitting diode OLED.

[0115] A gate electrode G7 of the bypass transistor T7 is
connected to the third scan line 34. A source electrode S7 of
the bypass transistor T7 is connected to the anode of the
organic light emitting diode OLED. A drain electrode D7 of
the bypass transistor T7 is connected to the initializing line
22. The bypass transistor T7 is turned on in response to the
(n+1)th scan signal Sn+1 applied thereto through the third
scan line 34 to initialize the anode of the organic light
emitting diode OLED.

[0116] A second electrode C2 of the storage capacitor Cst
is connected to the voltage line 26. The first electrode C1 of
the storage capacitor Cst is connected to the gate electrode
G1 of the driving transistor T1, the drain electrode D3 of the
compensating transistor T3, and the source electrode S4 of
the initializing transistor T4.

[0117] A cathode of the organic light emitting diode
OLED receives a reference voltage ELVSS. The organic
light emitting diode OLED receives the driving current Id
from the driving transistor T1 to emit a light.

[0118] In the pixel PX according to an exemplary embodi-
ment of the present disclosure, the gate electrodes G2, G3,
G4, and G7 of the switching transistor T2, the compensating
transistor T3, the initializing transistor T4, and the bypass
transistor T7 may receive signals from the gate driving
circuit (not shown) of the pixel driving circuit GDC
described with reference to FIG. 3.
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[0119] 1In the pixel PX according to an exemplary embodi-
ment of the present disclosure, the first light emitting control
transistor T5 and the second light emitting control transistor
T6 may receive signals from the light emitting line driving
circuit (not shown) of the pixel driving circuit GDC
described with reference to FIG. 3.

[0120] In another exemplary embodiment of the present
disclosure, the number and connection of the transistors T1
to T7 in the pixels PX may be changed in various ways.
[0121] FIG. 51is a cross-sectional view taken along the line
I-I' of FIG. 3; and FIG. 6 is a view showing a region “AA”
of FIG. 3.

[0122] Referring to FIGS. 2 and 5, the base layer SUB
may be formed of various materials, such as glass, metal, or
plastic. In an embodiment, the plastic may be polyimide
(PI), polyethylene naphthalate (PEN), polyethylene
terephthalate (PET), polyarylate, polycarbonate (PC),
polyetherimide (PEI), or polyether sulfone (PES).

[0123] In an embodiment, the display area DA and the
non-display area NDA of the display panel DP may be
substantially identically defined in the base layer SUB.
[0124] The circuit element layer DP-CL is disposed on the
base layer SUB.

[0125] The circuit element layer DP-CL may include the
pixel driving circuit GDC, the signal lines, and the pad part
PD, which are described with reference to FIG. 3, and the
transistors T1 to T7 of the pixel PX described with reference
to FIG. 4. Referring to FIGS. 3 to 6, a light emitting line
driving circuit ETC of the pixel driving circuit GDC 1is
disposed farther from the display area DA of the display
panel DP than a gate driving circuit GTC when viewed in a
plan view. Each of the gate driving circuit GTC and the light
emitting line driving circuit ETC may include a plurality of
transistors and electronic elements.

[0126] FIG. 5 shows a light emitting line driving circuit
area ETCA in which the light emitting line driving circuit
ETC 1s disposed and a gate driving circuit area GTCA in
which the gate driving circuit GTC is disposed. FIG. 5
shows a first transistor TFT1 included in the light emitting
line driving circuit ETC and a second transistor TFT2
included in the gate driving circuit GTC as representative
examples. In addition, FIG. 5 shows a third transistor TFT3
included in the pixel PX.

[0127] The first transistor TFT1 includes a first semicon-
ductor pattern SM1, a first control electrode CE1, a first
input electrode IE1, and a first output electrode OFE1.
[0128] The second transistor TFT2 includes a second
semiconductor pattern SM2, a second control electrode CE2,
a second input electrode [E2, and a second output electrode
OE2.

[0129] The third transistor TFT3 includes a third semi-
conductor pattern SM3, a third control electrode CE3, a third
input electrode IE3, and a third output electrode OE3.
[0130] The circuit element layer DP-CL, may include a
buffer layer 110 and first, second, third, and fourth insulating
layers 120, 130, 140, and 150.

[0131] The buffer layer 110 is disposed on the base layer
SUB. The buffer layer 110 is disposed to planarize an upper
surface of the base layer SUB or to prevent or substantially
prevent a foreign matter from entering the first, second, and
third semiconductor patterns SM1, SM2, and SM3 of the
first, second, and third transistors TFT1, TFT2, and TFT3. In
an embodiment, the buffer layer 110 may be formed of
silicon oxide or silicon nitride.
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[0132] The first, second, and third semiconductor patterns
SM1, SM2, and SM3 may be disposed on the buffer layer
110.

[0133] The first insulating layer 120 may be disposed on
the first, second, and third semiconductor patterns SM1,
SM2, and SM3. The first insulating layer 120 may include
an organic or inorganic insulating layer.

[0134] The first, second, and third control electrodes CE1,
CE2, and CE3 may be disposed on the first insulating layer
120.

[0135] The second insulating layer 130 may be disposed
on the first, second, and third control electrodes CE1, CE2,
and CE3. The second insulating layer 130 may include an
organic or inorganic insulating layer.

[0136] The first, second, and third input electrodes IE1,
1E2, and TE3 and the first, second, and third output elec-
trodes OE1, OE2, and OE3 may be disposed on the second
insulating layer 130.

[0137] The first input electrode IE1 and the first output
electrode OF1 are spaced apart from each other and con-
nected to the first semiconductor pattern SM1 through
contact holes (not shown) formed through the second insu-
lating layer 130.

[0138] The second input electrode IE2 and the second
output electrode OE2 are spaced apart from each other and
connected to the second semiconductor pattern SM2 through
contact holes (not shown) formed through the second insu-
lating layer 130.

[0139] The third input electrode IE3 and the third output
electrode OE3 are spaced apart from each other and con-
nected to the third semiconductor pattern SM3 through
contact holes (not shown) formed through the second insu-
lating layer 130.

[0140] According to another exemplary embodiment of
the present disclosure, positions of the first, second, and
third semiconductor patterns SM1, SM2, and SM3, the first,
second, and third control electrodes CE1, CE2, and CE3, the
first, second, and third input electrodes IE1, IE2, and IE3,
and the first, second, and third output electrodes OFE1, OE2,
and OE3 may be varied from the structure of each of the
first, second, and third semiconductor patterns SM1, SM2,
and SM3 shown in FIG. 5.

[0141] According to another exemplary embodiment of
the present disclosure, some layers of the first, second, and
third transistors TFT1, TFT2, and TFT3 may be formed on
a same layer as and formed of a same material as those of
the auxiliary power supply pattern VSSP. For example, in an
embodiment, the third input electrode IE3 and the third
output electrode OE3 of the third transistor TFT3 are dis-
posed on a same layer as the power supply line E-VSS;
however according to another embodiment, the third input
electrode IE3 and the third output electrode OE3 of the third
transistor TFT3 may be disposed on a same layer as the
auxiliary power supply pattern VSSP and may be connected
to the third semiconductor pattern SM3 through contact
holes formed through the second and third insulating layers
130 and 140.

[0142] According to another exemplary embodiment of
the present disclosure, a metal layer for the first, second, and
third transistors TFT1, TFT2, and TFT3 is formed when the
auxiliary power supply pattern VSSP is formed, and a design
margin of the first, second, and third transistors TFT1, TFT2,
and TFT3 may be improved, and, as a result, a display
quality may be improved.
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[0143] Referring to FIG. 5 again, the power supply line
E-VSS may be disposed on the second insulating layer 130.
In an exemplary embodiment of the present disclosure, the
power supply line E-VSS may be disposed on a same layer
as the first, second, and third input electrodes IE1, TE2, and
IE3 and the first, second, and third output electrodes OE1,
OE2, and OF3. In an exemplary embodiment of the present
disclosure, the initializing line SL-Vint and the voltage line
SL-VDD may be disposed on a same layer as the power
supply line E-VSS.

[0144] The power supply line E-VSS may include a single
layer or a plurality of layers. As an example, the power
supply line E-VSS may have a structure in which titanium/
aluminumy/titanium (Ti/Al/Ti) are sequentially stacked.
[0145] The third insulating layer 140 may be disposed on
the power supply line E-VSS and the first, second, and third
transistors TFT1, TFT2, and TFT3. The third insulating
layer 140 may include an organic or inorganic insulating
layer. The third insulating layer 140 may be defined as a first
intermediate insulating layer.

[0146] The auxiliary power supply pattern VSSP may be
disposed on the third insulating layer 140. The auxiliary
power supply pattern VSSP may overlap with the power
supply line E-VSS. The auxiliary power supply pattern
VSSP may be electrically connected to the power supply line
E-VSS through a contact hole (not shown) formed through
the third insulating layer 140.

[0147] In an embodiment, the auxiliary power supply
pattern VSSP may be formed of a material with a melting
point higher than that of the first control electrode CE1, the
first input electrode IE1, and the first output electrode OE1.
[0148] The auxiliary power supply pattern VSSP may
include a metal material, e.g., molybdenum (Mo).

[0149] The fourth insulating layer 150 may be disposed on
the auxiliary power supply pattern VSSP. The fourth insu-
lating layer 150 may overlap with a portion of the auxiliary
power supply pattern VSSP. The fourth insulating layer 150
may include an organic or inorganic insulating layer. The
fourth insulating layer 150 may be defined as a second
intermediate insulating layer.

[0150] The display element layer DP-OLED may include
a pixel definition layer PDL and an organic light emitting
element OD.

[0151] The pixel definition layer PDL is disposed on the
fourth insulating layer 150. The pixel definition layer PDL
is provided with a plurality of openings defined there-
through. The organic light emitting element OD may be
provided in each opening.

[0152] The organic light emitting element OD includes a
first electrode E1, a second electrode E2, and a light emitting
layer EML. The first electrode E1 may be disposed on the
circuit element layer DP-CL. The first electrode E1 may be
electrically connected to the third transistor TFT3 after
passing through the third and fourth insulating layers 140
and 150. The first electrode E1 may be provided in a plural
number. At least portions of each of the first electrodes E1
may be exposed through the openings.

[0153] The second electrode E2 is disposed on the first
electrode E1. The second electrode E2 may overlap with the
first electrodes E1 and the pixel definition layer PDL. When
the organic light emitting element OD is provided in a plural
number, the second electrode E2 of each of the organic light
emitting elements OD may receive the same voltage.
Accordingly, an additional patterning process required to
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form the second electrode E2 may be omitted. In an embodi-
ment, the second electrode E2 may be provided in a plural
number such that the second electrodes E2 respectively
correspond to the openings.

[0154] The light emitting layer EML is disposed between
the first electrode E1 and the second electrode E2. The light
emitting layer EML may be provided in a plural number to
respectively correspond to the openings. The organic light
emitting element OD may activate the light emitting layer
EML according to a difference in electric potential between
the first electrode E1 and the second electrode E2 to generate
the light.

[0155] Although not shown in the figures, the organic light
emitting element OD may further include an electron control
layer disposed between the first electrode El and the light
emitting layer EML and a hole control layer disposed
between the light emitting layer EML and the second
electrode E2.

[0156] The display element layer DP-OLED may further
include an auxiliary pattern VSP disposed on the fourth
insulating layer 150. The auxiliary pattern VSP may be
disposed on a same layer as the first electrode E1.

[0157] The auxiliary pattern VSP may be disposed in the
non-display area NDA of the display panel DP. The auxiliary
pattern VSP may be connected to the auxiliary power supply
pattern VSSP through a contact hole (not shown) formed
through the fourth insulating layer 150.

[0158] The second electrode E2 may be connected to the
auxiliary pattern VSP through a contact hole (not shown)
formed through the pixel definition layer PDL in the non-
display area NDA.

[0159] The power supply line E-VSS may apply a com-
mon voltage to the second electrode E2 through the auxiliary
power supply pattern VSSP and the auxiliary pattern VSP.
[0160] The sealing member SL may overlap with the
auxiliary power supply pattern VSSP. The sealing member
SL may be disposed between the auxiliary power supply
pattern VSSP and the encapsulation layer ENP and may
make contact with the auxiliary power supply pattern VSSP.
[0161] The sealing member SL may include a light-cur-
able resin or a heat-curable resin to be coupled to the
auxiliary power supply pattern VSSP, the third insulating
layer 140, and the encapsulation layer ENP.

[0162] The sealing member SL may overlap with a portion
of the pixel driving circuit GDC of FIG. 3, i.e., the light
emitting line driving circuit ETC. Accordingly, the non-
display area NDA of the display panel DP may be reduced.
[0163] The auxiliary power supply pattern VSSP may
cover metal layers of the circuit element layer DP-CL
overlapped with the sealing member SL. In an embodiment,
the auxiliary power supply pattern VSSP may cover com-
ponents of the power supply line E-VSS and the light
emitting line driving circuit ETC, i.e., the first transistor
TFT1.

[0164] The sealing member SL may be formed by provid-
ing a curable material between the auxiliary power supply
pattern VSSP and the encapsulation layer ENP and irradi-
ating a laser beam downward from an upper side of the
encapsulation layer ENP. When the laser beam is irradiated
to the curable material, if a temperature of metal layers
disposed in an area overlapped with the curable material, for
example, elements of the pixel driving circuit GDC and the
power supply line E-VSS, rises above a melting point
thereof, defects may occur.
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[0165] However, according to the display apparatus of an
exemplary embodiment of present disclosure, when the
auxiliary power supply pattern VSSP is disposed above the
pixel driving circuit GDC and the power supply line E-VSS
to overlap with the sealing member SL, the pixel driving
circuit GDC and the power supply line E-VSS may be
prevented or substantially prevented from being made defec-
tive due to the laser beam. To this end, the auxiliary power
supply pattern VSSP may include a material with a melting
point higher than that of the metal layer of the power supply
line E-VSS. In a case in which the metal layer of the power
supply line E-VSS includes a plurality of layers, the auxil-
iary power supply pattern VSSP may include a material with
a melting point higher than that of the metal layer with a
lowest melting point among the layers of the power supply
line E-VSS.

[0166] In addition, the auxiliary power supply pattern
VSSPis connected to the power supply line E-VSS to reduce
a resistance of a line supplying the common voltage, and,
thus, the common voltage may be uniformly applied to the
second electrode E2.

[0167] The light emitting line driving circuit ETC is
turned on for most of a pixel operation period to reduce an
influence caused by a parasitic capacitor formed between the
auxiliary power supply pattern VSSP and the light emitting
line driving circuit ETC. Accordingly, the light emitting line
driving circuit ETC may be formed to overlap with the
power supply pattern VSSP to reduce the non-display area
NDA of the display panel DP.

[0168] The gate driving circuit GTC is turned off for most
of the pixel operation period and is relatively affected by a
parasitic capacitor formed between the gate driving circuit
GTC and other elements. That is, since a pulse signal output
from the gate driving circuit GTC has a pulse width corre-
sponding to a very small period (less than about 1% of the
pixel operation period, a waveform damage due to a delay
caused by the parasitic capacitor may cause defects in an
operation of circuits. Accordingly, the gate driving circuit
GTC may be disposed not to overlap with the power supply
pattern VSSP in an exemplary embodiment of the present
disclosure.

[0169] FIG. 7is a cross-sectional view taken along the line
1I-1I' of FIG. 3.
[0170] The pad part PD may include a first pad layer PD1

and a second pad layer PD2.

[0171] The first pad layer PD1 may be disposed on a same
layer as the first, second, and third control electrodes CE1,
CE2, and CE3. The second pad layer PD2 may be disposed
on a same layer as the voltage line SL-VDD. The second pad
layer PD2 may make contact with the first pad layer PD1
through a contact hole (not shown) formed through the
second insulating layer 130.

[0172] In an embodiment, the display panel DP may
further include a flexible printed circuit board FPC. The
flexible printed circuit board FPC may be bent toward a rear
surface of the display panel DP after being attached to the
display panel DP.

[0173] The flexible printed circuit board FPC may be
connected to the pad part DP through a conductive adhesive
member ACF. The flexible printed circuit board FPC may
include a flexible base film BF, a circuit board pad CPD, and
an integrated circuit chip IC. The circuit board pad CPD may
be disposed on the base film BF to make contact with the
conductive adhesive member ACF. The integrated circuit
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chip IC may be mounted on the base film BF and may apply
signals required to drive the display panel DP through the
circuit board pad CPD.

[0174] The voltage line SL-VDD may be disposed on a
same layer as the power supply line E-VSS.

[0175] The auxiliary voltage pattern VDDP may be dis-
posed on the third insulating layer 140. The auxiliary voltage
pattern VDDP may overlap with the voltage line SL-VDD.
The auxiliary voltage pattern VDDP may be electrically
connected to the voltage line SL-VDD through a contact
hole (not shown) formed through the third insulating layer
140.

[0176] The auxiliary voltage pattern VDDP may be dis-
posed on a same layer as and may include a same material
as the auxiliary power supply pattern VSSP described with
reference to FIG. 5.

[0177] The sealing member SL may overlap with the
auxiliary voltage pattern VDDP. The sealing member SL
may be disposed between the auxiliary voltage pattern
VDDP and the encapsulation layer ENP and may make
contact with the auxiliary voltage pattern VDDP.

[0178] The auxiliary voltage pattern VDDP may be con-
nected to the voltage line SL-VDD to reduce the resistance
of the line applying the source voltage, and the source
voltage may be uniformly applied to the first light emitting
control transistor T5 described with reference to FIG. 4.
[0179] FIG. 8 is a cross-sectional view showing a portion
of a display panel DP1 of a display apparatus according to
another exemplary embodiment of the present disclosure.
FIG. 8 shows a cross-section corresponding to the line I-I' of
FIG. 3 in the display panel DP1 according to another
exemplary embodiment of the present disclosure.

[0180] An auxiliary power supply pattern VSSP1 of the
display panel DP1 described with reference to FIG. 8 has
substantially the same structure as the auxiliary power
supply pattern VSSP described with reference to FIG. 5
except that the auxiliary power supply pattern VSSP1
includes one or more holes HL.1 and HL2.

[0181] As shown in FIG. 8, one first hole HL1 and one
second hole HL2 are defined through the auxiliary power
supply pattern VSSP1; however, the number of each of the
first and second holes HL.1 and HL.2 is not limited to one.
That is, each of the first and second holes HL.1 and HL.2 may
be provided in a plural number through the auxiliary power
supply pattern VSSP1, or only one of the first and second
holes HLL1 and HL.2 may be provided through the auxiliary
power supply pattern VSSPI1.

[0182] The first hole HL1 and the second hole HL.2 may
be provided to overlap with the sealing member SL. The first
hole HL1 and the second hole HL2 may penetrate through
the auxiliary power supply pattern VSSP1.

[0183] In an embodiment, the first hole HL1 may further
penetrate through at least one of the buffer layer 110 and the
first, second, and third insulating layers 120, 130, and 140 in
order of the third, second, and first insulating layers 140,
130, and 120 and the buffer layer 110. FIG. 8 shows, as a
representative example, the first hole HL1 that penetrates
through all of the buffer layer 110 and the first, second, and
third insulating layers 120, 130, and 140.

[0184] In an embodiment, the second hole HL2 may
penetrate through the auxiliary power supply pattern VSSP1
and may not penetrate through the first, second, third, and
fourth insulating layers 120, 130, 140, and 150.
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[0185] Inan embodiment, a third hole HL.3 may be defined
through the third insulating layer 140. The third hole HL3
may overlap with the sealing member SL and may not
overlap with the auxiliary power supply pattern VSSP1. The
third hole HL.3 may further penetrate through at least one of
the buffer layer 110 and the first and second insulating layers
120 and 130 in order of the second and first insulating layers
130 and 120 and the buffer layer 110. FIG. 8 shows, as a
representative example, the third hole HL3 that penetrates
through all of the buffer layer 110 and the first and second
insulating layers 120 and 130.

[0186] In an embodiment, the sealing member SL may be
formed of a material obtained by mixing the curable material
with a glass raw material. The sealing member SL may be
more securely adhered to the insulating layer and the base
layer SUB formed of a glass material than a metal material.
[0187] According to the display apparatus of an exemplary
embodiment of the present disclosure, an area in which the
sealing member SL makes contact with the insulating layers
110, 120, 130, and 140 and the base layer SUB increases due
to at least one of the first, second, and third holes HL.1, HL.2,
and HL3, and, thus, a mechanical strength of the display
panel DP1 may be improved.

[0188] FIG. 9 is a circuit diagram showing a portion of a
display panel of a display apparatus according to another
exemplary embodiment of the present disclosure; and FIG.
10 is a cross-sectional view showing the portion of the
display panel DP2 according to the exemplary embodiment
of FIG. 9. FIG. 10 shows a cross-section corresponding to
the line II-II' of FIG. 3 in the display panel DP2 according
to another exemplary embodiment of the present disclosure.
[0189] Referring to FIG. 9, one pad part PD may be
connected to at least two data lines DL1 and DL2 by a
demultiplexer DX. FIG. 9 shows one pad part PD connected
to first and second data lines DL1 and DL2 as a represen-
tative example.

[0190] The demultiplexer DX may include a first switch-
ing device SW1 and a second switching device SW2.
[0191] The first switching device SW1 may be turned on
in response to a first control signal CS1, and the second
switching device SW2 may be turned on in response to a
second control signal CS2. The first and second switching
devices SW1 and SW2 may be turned on at different timings
from each other.

[0192] The signal applied to the pad part PD may provide
different data from each other to the first and second data
lines DL.1 and DL2 by the first and second switching devices
SW1 and SW2 turned on at different timings from each
other.

[0193] Referring to FIG. 10, the demultiplexer DX of the
display panel DP2 according to another exemplary embodi-
ment may be provided to the circuit element layer DP-CL.
The first and second switching devices SW1 and SW2
included in the demultiplexer DX may have the same
structure as the third transistor TFT3. FIG. 10 shows the first
switching device SW1 as a representative example.

[0194] The first switching device SW1 may include a
fourth semiconductor pattern SM4, a fourth control elec-
trode CE4, a fourth input electrode IE4, and a fourth output
electrode OFA4.

[0195] In addition, the circuit element layer DP-CL may
further include an anti-static pattern ESD. The anti-static
pattern ESD may be provided in a plural number, and each
anti-static pattern ESD may have an island shape. The
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anti-static patterns ESD may be provided in a floating state
and spaced apart from each other. The anti-static patterns
ESD may be formed on various layers and may include a
metal material. In an exemplary embodiment of the present
disclosure, the anti-static pattern ESD may be disposed on a
same layer as the third control electrode CE3 of the third
transistor TFT3. The anti-static pattern ESD may prevent or
substantially prevent an external static electricity from enter-
ing the elements disposed in the display area DA.

[0196] The auxiliary voltage pattern VDDP may cover the
demultiplexer DX, i.e., the first switching device SW1. The
first switching device SW1 may overlap with the sealing
member SL.

[0197] In an embodiment, the auxiliary voltage pattern
VDDP may cover the anti-static pattern ESD. The anti-static
pattern ESD may overlap with the sealing member SL.
[0198] When the laser beam is irradiated to the curable
material while the sealing member SL is formed, if a
temperature of the first switching device SW1 and the
anti-static pattern ESD, which are disposed in an area
overlapped with the curable material, rises above a melting
point thereof, defects may occur.

[0199] However, according to the display apparatus of an
exemplary embodiment of present disclosure, the auxiliary
voltage pattern VDDP may include a material with a melting
point higher than that of the fourth control electrode CE4,
the fourth input electrode 1E4, and the fourth output elec-
trode OE4.

[0200] When the auxiliary voltage pattern VDDP is dis-
posed to overlap with the first switching device SW1 and the
anti-static pattern ESD, the first switching device SW1 and
the anti-static pattern ESD may be prevented or substantially
prevented from being made defective due to the laser beam.
[0201] Although some exemplary embodiments of the
present invention have been described, it is to be understood
that the present invention should not be limited to these
exemplary embodiments, but various changes and modifi-
cations can be made by one of ordinary skill in the art within
the spirit and scope of the present invention as herein
claimed.

[0202] Therefore, the disclosed subject matter should not
be limited to any single embodiment described herein, and
the scope of the present inventive concept shall be deter-
mined according to the attached claims.

What is claimed is:

1. An organic light emitting display apparatus comprising:

a base layer comprising a display area and a non-display
area adjacent to the display area;

a circuit element layer comprising a power supply line on
the base layer to receive a common voltage and an
auxiliary power supply pattern on the power supply
line, overlapped with the power supply line, and con-
nected to the power supply line;

a display element laver comprising a first electrode on the
circuit element layer, a light emitting layer on the first
electrode, and a second electrode on the light emitting
layer and electrically connected to the auxiliary power
supply pattern;

an encapsulation layer on the display element layer; and

a sealing member between the circuit element layer and
the encapsulation layer and located in the non-display
area to overlap with the auxiliary power supply pattern
when viewed in a plan view.
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2. The organic light emitting display apparatus of claim 1,
wherein the auxiliary power supply pattern contacts the
sealing member.

3. The organic light emitting display apparatus of claim 1,
wherein the display element layer further comprises an
auxiliary pattern in the non-display area, located on a same
layer as the first electrode, and connected to the auxiliary
power supply pattern.

4. The organic light emitting display apparatus of claim 3,
wherein the circuit element layer further comprises:

a first intermediate insulating layer between the power
supply line and the auxiliary power supply pattern and
comprising a contact hole through which the power
supply line is connected to the auxiliary power supply
pattern; and

a second intermediate insulating layer between the aux-
iliary power supply pattern and the auxiliary pattern
and comprising a contact hole through which the aux-
iliary power supply pattern is connected to the auxiliary
pattern, the display element layer further comprising a
pixel definition layer between the auxiliary pattern and
the second electrode, comprising a contact hole through
which the auxiliary pattern is connected to the second
electrode, and comprising an opening in which the light
emitting layer is located.

5. The organic light emitting display apparatus of claim 1,

wherein the circuit element layer further comprises:

a switching transistor comprising a control electrode to
receive a scan signal, an input electrode receiving a
data signal, and an output electrode;

a driving transistor comprising an input electrode con-
nected to the output electrode of the switching transis-
tor; and

a light emitting control transistor comprising a control
electrode to receive a light emitting signal and being
connected between a voltage line and the driving
transistor or between the driving transistor and the first
electrode.

6. The organic light emitting display apparatus of claim 5,

wherein the circuit element layer further comprises:

a light emitting line driving circuit to apply the light
emitting signal to the light emitting control transistor;
and

a gate driving circuit to apply the scan signal to the
switching transistor, the light emitting line driving
circuit being farther from the display area than the gate
driving circuit when viewed in a plan view.

7. The organic light emitting display apparatus of claim 6,
wherein the auxiliary power supply pattern overlaps with the
light emitting line driving circuit.

8. The organic light emitting display apparatus of claim 1,
wherein the auxiliary power supply pattern comprises a
material having a melting point higher than a melting point
of the power supply line.

9. The organic light emitting display apparatus of claim 1,
wherein the circuit element layer further comprises:

a voltage line to receive a source voltage greater than the

common voltage; and

an auxiliary voltage pattern above the voltage line and
connected to the voltage line.

10. The organic light emitting display apparatus of claim

9, wherein the auxiliary voltage pattern is on a same layer as
the auxiliary power supply pattern and overlaps with the
sealing member.
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11. The organic light emitting display apparatus of claim
9, wherein the auxiliary voltage pattern contacts the sealing
member.

12. The organic light emitting display apparatus of claim
9, wherein the circuit element layer further comprises a pad
part in the non-display area, and the auxiliary voltage pattern
is between the pad part and the display area when viewed in
a plan view.

13. The organic light emitting display apparatus of claim
12, wherein the circuit element layer further comprises:

a data line; and

a demultiplexer connected between the pad part and the

data line, and the auxiliary voltage pattern covers the
demultiplexer when viewed in a plan view.

14. The organic light emitting display apparatus of claim
12, wherein the circuit element layer further comprises an
anti-static pattern in the non-display area, and the auxiliary
voltage pattern covers the anti-static pattern when viewed in
a plan view.

15. The organic light emitting display apparatus of claim
1, wherein the circuit element layer further comprises an
insulating layer under the auxiliary power supply pattern,
the auxiliary power supply pattern comprises a hole there-
through, and the sealing member contacts the insulating
layer or the base layer through the hole.

16. An organic light emitting display apparatus compris-
ing:

a base layer;

apower supply line on the base layer to receive a common

voltage;

a voltage supply line on the base layer to receive a source

voltage greater than the common voltage;

an auxiliary power supply pattern on the power supply

line, overlapped with the power supply line, and con-
nected to the power supply line;

an auxiliary voltage pattern above the voltage supply line,

overlapped with the voltage supply line, and connected
to the voltage supply line;

an organic light emitting diode above the auxiliary power

supply pattern and the auxiliary voltage pattern;
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an encapsulation layer on the organic light emitting diode;
and

a sealing member between the base layer and the encap-
sulation layer to seal the organic light emitting diode,
and overlapped with the auxiliary power supply pattern
and the auxiliary voltage pattern.

17. The organic light emitting display apparatus of claim
16, wherein the auxiliary power supply pattern is on a same
layer as the auxiliary voltage pattern.

18. The organic light emitting display apparatus of claim
16, wherein each of the auxiliary power supply pattern and
the auxiliary voltage pattern comprises a material having a
melting point higher than a melting point of each of the
power supply line and the voltage supply line.

19. The organic light emitting display apparatus of claim
16, wherein each of the auxiliary power supply pattern and
the auxiliary voltage pattern contacts the sealing member.

20. An organic light emitting display apparatus compris-
ing:

a base layer;

a transistor on the base layer and comprising a control

electrode, an input electrode, and an output electrode;
an organic light emitting diode above the transistor and
connected to the transistor;

a power supply line on the base layer to receive a constant
voltage, and located on a same layer as one of the
control electrode, the input electrode, and the output
electrode of the transistor;

an auxiliary power supply pattern above the power supply
line and the transistor, located under the organic light
emitting diode, and connected to the power supply line;

an encapsulation layer on the organic light emitting diode;
and

a sealing member between the base layer and the encap-
sulation layer to seal the organic light emitting diode
and overlapped with the auxiliary power supply pat-
tern.
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