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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2015-0148681 filed on Oct. 26,
2015, and Korean Patent Application No. 10-2015-0093689
filed on Jun. 30, 2015, which are all hereby incorporated by
reference for all purposes as if fully set forth herein

BACKGROUND OF THE INVENTION

[0002] Field of the Invention

[0003] The present invention relates to an organic light
emitting display device that displays an image.

[0004] Description of the Related Art

[0005] An organic light emitting display device which has
recently attracted attention as a display device uses a self-
emitting organic light emitting diode (OLED). Thus, the
organic light emitting display device has advantages of a
high response speed, a high light emitting efficiency, a high
brightness, and a wide viewing angle.

[0006] In the organic light emitting display device, pixels
including the OLED are aligned in a matrix form, and the
brightness of pixels selected in response to a scan signal is
controlled depending on a gray scale of data.

[0007] Each pixel in the organic light emitting display
device has a pixel structure in which the OLED and a driving
circuit for driving the OLED are disposed.

[0008] In order to manufacture a display panel in which a
plurality of pixels having the pixel structure is defined, so
many processes need to be performed. During the processes,
process-induced foreign material(s) may be generated in a
pixel. In this case, the pixel may become a defective pixel to
be seen as a bright spot or a dark spot.

[0009] Such a pixel defect may cause deterioration of
image quality. In severe cases, the display panel itself needs
to be discarded.

[0010] Accordingly, a method for efficiently repairing a
pixel defect is needed.

SUMMARY OF THE INVENTION

[0011] An aspect of the present invention provides an
organic light emitting display device including a repair
structure capable of repairing a pixel defect and also pro-
vides an organic light emitting display device in which a
pixel defect is repaired.

[0012] An aspect of the present example embodiments
provides an organic light emitting display device in which
thermal damage is not spread to an organic layer during a
repair process, and, thus, non-emission or bonding of adja-
cent pixels caused by the thermal damage during the repair
process may be suppressed.

[0013] An aspect of the present example embodiments
provides an organic light emitting display device to which
the above-described repair process can be performed even if
a black bank is applied.

[0014] According to an aspect of the present invention,
there is provided an organic light emitting display device
including: a bank that defines a boarder of an emission area;
a structure disposed on the bank; a first electrode disposed
in the emission area; an organic layer disposed on the bank,
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the structure, and the first electrode; and a second electrode
disposed on the organic layer.

[0015] According to another aspect of the present inven-
tion, there is provided an organic light emitting display
device including: an insulation layer; a bank disposed on the
insulation layer and configured to define a boarder of an
emission area; a structure disposed on the insulation layer;
a first electrode disposed in the emission area; an organic
layer disposed on the bank, the structure, and the first
electrode; and a second electrode disposed on the organic
layer.

[0016] Herein, an organic layer disposed on the structure
is separated from other organic layers.

[0017] According to an aspect of the present invention, it
is possible to provide an organic light emitting display
device including a repair structure capable of repairing a
pixel defect and also possible to provide an organic light
emitting display device in which a pixel defect is repaired.
[0018] Further, according to an aspect of the present
invention, it is possible to provide an organic light emitting
display device in which thermal damage is not spread to an
organic layer during a repair process, and, thus, non-emis-
sion or bonding of adjacent pixels caused by the thermal
damage during the repair process can be suppressed.
[0019] According to an aspect of the present invention, it
is possible to provide an organic light emitting display
device to which the above-described repair process can be
performed even if a repair black bank is applied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0021] FIG. 1 is a diagram schematically illustrating a
system of an organic light emitting display device according
to an embodiment of the present invention.

[0022] FIG. 2A is a cross-sectional view of an organic
light emitting display device according to an embodiment of
the present invention.

[0023] FIG. 2B is a diagram illustrating a basic pixel
structure of an organic light emitting display device accord-
ing to an embodiment of the present invention.

[0024] FIG. 3 is a diagram illustrating two types of pixel
defect of an organic light emitting display device according
to an embodiment of the present invention.

[0025] FIG. 4 is a conceptual diagram provided to explain
a repair method for each type of pixel defect of an organic
light emitting display device 100 according to an embodi-
ment of the present invention.

[0026] FIG. 5Ais a plane view of an organic light emitting
display device including a repair structure.

[0027] FIG. 5B is a plane view of the organic light
emitting display device 100 including a repair structure after
a repair process.

[0028] FIGS. 6A and 6B are cross-sectional views of the
organic light emitting display device 100 including the
repair structure illustrated in FIG. SA.

[0029] FIG. 7Ais a plane view of an organic light emitting
display device according to another embodiment of the
present invention and including a pixel area PA 1 of a first
pixel P1 and a pixel area PA 2 of a second pixel P2 illustrated
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in FIG. 5A. FIG. 7B and FIG. 7C are enlarged plane views
of a structure and a first connection pattern illustrated in
FIG. 7A.

[0030] FIGS. 8A and 8B are cross-sectional views taken
along a line AA' of FIG. 7A before and after laser cutting as
one example.

[0031] FIG. 9is a diagram illustrating a process of a laser
treatment to a cutting point illustrated in FIG. 8A.

[0032] FIG. 10 is a cross-sectional view of an organic light
emitting display device according to a comparative example.
[0033] FIGS. 11A and 11B are views provided to explain
a thermal damage spread phenomenon in an organic layer of
the organic light emitting display device according to the
comparative example illustrated in FIG. 10.

[0034] FIG. 11C is a view illustrating non-emission of
adjacent pixels caused by thermal damage in the organic
light emitting display device according to the comparative
example.

[0035] FIG. 12 is a plane view of an organic light emitting
display device according to yet another embodiment of the
present invention.

[0036] FIGS. 13A and 13B are cross-sectional views taken
along a line BB' of FIG. 12 before and after laser cutting as
one example.

[0037] FIG. 14 is a view illustrating a process of a laser
treatment to a cutting point illustrated in FIG. 13.

[0038] FIGS. 15A and 15B are cross-sectional views of a
welding point WP of an organic light emitting display device
according to still another embodiment of the present inven-
tion before and after welding.

[0039] FIGS. 16A and 16B are cross-sectional views of a
welding point WP of an organic light emitting display device
according to still another embodiment of the present inven-
tion before and after welding.

[0040] FIGS. 17A and 17B are cross-sectional views taken
along the line AA' of FIG. 7A before and after laser cutting
as another example.

[0041] FIG. 18A and FIG. 18B are cross-sectional views
taken along the line BB' of FIG. 12 before and after laser
cutting as another example.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0042] Hereinafter, some embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings. When reference numerals refer to
components of each drawing, although the same compo-
nents are illustrated in different drawings, the same compo-
nents are referred to by the same reference numerals as
possible. Further, if it is considered that description of
related known configuration or function may cloud the gist
of the present disclosure, the description thereof will be
omitted.

[0043] Further, in describing components of the present
disclosure, terminologies such as first, second, A, B, (a), (b),
and the like may be used. The terminologies are used to
distinguish one component from another component. How-
ever, a nature, an order, a sequence, or the number of
components is not limited by the terminologies. If it is
described that a component is “connected” or “coupled” to
another component, it is understood that the component is
directly connected or coupled to the other component but a
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component may be interposed between the components or
the components may be “connected” or “coupled” through
another component.

[0044] FIG. 1 is a diagram schematically illustrating a
system of an organic light emitting display device according
to an embodiment of the present invention.

[0045] Referring to FIG. 1, an organic light emitting
display device 100 according to an embodiment of the
present invention includes a display panel 110 including a
plurality of pixels P disposed at intersections between a
plurality of data lines DL1 to DLm formed in one direction
and a plurality of gate lines GL1 to GLn formed in another
direction and intersecting with the plurality of data lines
DL1 to DLm. Further, the organic light emitting display
device 100 includes a data driver 120 configured to supply
a data voltage through the plurality of data lines DL1 to
DLm, a gate driver 130 configured to supply a scan signal
through the plurality of gate lines GL1 to GLn, and a timing
controller 140 configured to control operation timings of the
data driver 120 and the gate driver 130.

[0046] 1In each of the pixels P disposed on the display
panel 110, an organic light emitting diode (OLED) and a
driving circuit DRC for driving the OLED are disposed.
[0047] The driving circuit DRC disposed in each pixel
basically includes a driving transistor DT configured to
supply a current to the OLED, a switching transistor con-
figured to apply a data voltage to a gate node of the driving
transistor DT, and a storage capacitor configured to maintain
a data voltage during one frame period. The driving circuit
DRC may further include a sensing transistor configured to
apply a reference voltage Vref to a source node (or drain
node) of the driving transistor DT.

[0048] The timing controller 140 controls operation tim-
ings of the data driver 120 and the gate driver 130 and
outputs various control signals for controlling the operation
timings.

[0049] FIG. 2A is a cross-sectional view of an organic
light emitting display device according to an embodiment of
the present invention.

[0050] Referring to FIG. 2A, the organic light emitting
display device 100 according to an embodiment of the
present invention may be a top-emission organic light emit-
ting display device that releases a light emitted from an
organic light emitting diode 220 in a direction opposite to a
substrate 210.

[0051] The organic light emitting display device 100
according to an embodiment of the present invention
includes the organic light emitting diode (OLED) 220 that
emits a light in each pixel area on the substrate 210. The
OLED 220 may include a first electrode 222, a second
electrode 226, and an organic layer 224 disposed between
the first electrode 222 and the second electrode 226 in an
emission area. The OLED 220 may emit lights of the same
color, for example, white (W). Herein, in order to realize a
color, the organic light emitting display device 100 may
include a color filter in a direction in which a light is released
to the outside. For example, in a top-emission organic light
emitting display device, the color filter may be disposed on
the OLED 220.

[0052] Further, the organic layer 224 of the OLED 220
may include first to third organic emission layers. The first
organic emission layer may emit a blue (B) light, the second
organic emission layer may emit any one of a green (G) light
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or a yellow green light, and the third organic emission layer
may emit both a red (R) light and a blue (B) light.

[0053] The organic light emitting display device 100 may
include an encapsulation layer 240 that seals the OLED 220.
The encapsulation layer 240 may protect the OLED 220
from moisture, air, shock, and the like, provided from the
outside.

[0054] FIG. 2B is a view illustrating a basic pixel structure
of the organic light emitting display device 100 according to
an embodiment of the present invention.

[0055] Referring to FIG. 2B, a pixel area PA in each of the
pixels P defined in the display panel 110 of the organic light
emitting display device 100 according to an embodiment of
the present invention may include an emission area EA
through which a light is emitted from the OLED and a circuit
area CA where the driving circuit DRC for driving the
OLED is disposed. The circuit area CA may also be referred
to as a non-emission area.

[0056] Inthe emission area EA, an emission unit including
the OLED is disposed. In the circuit area CA, a circuit unit
including the driving circuit DRC for driving the OLED is
disposed.

[0057] Meanwhile, FIG. 2B illustrates the emission area
EA and the circuit area CA as separate areas. However, such
illustration is provided only for convenience in explanation.
In some cases, the emission area EA and the circuit area CA
may be overlapped with each other. For example, in the
top-emission organic light emitting display device with
reference to FIG. 2A, the circuit unit is disposed under the
emission unit, so that the emission area EA and the circuit
area CA may be overlapped with each other.

[0058] As described above, the driving circuit DRC dis-
posed in each circuit area CA basically includes, for
example, a driving transistor DT configured to supply a
current to the OLED, a switching transistor (hereinafter,
referred to as “second transistor T2”) configured to apply a
data voltage to a gate node of the driving transistor DT, and
a storage capacitor Cstg configured to maintain a data
voltage during one frame period. The driving circuit DRC
may further include a sensing transistor (hereinafter, referred
to as “first transistor T1”) configured to apply a reference
voltage Vref to a source node (or drain node) of the driving
transistor DT.

[0059] That is, the driving circuit DRC disposed in each
circuit area CA may include a 3T1C pixel structure includ-
ing three transistors DT, T1 and T2 and one capacitor Cstg.
[0060] FIG. 3 is a view illustrating two types of pixel
defect of an organic light emitting display device according
to an embodiment of the present invention.

[0061] As described above, in the circuit area CA of each
pixel area PA, the transistors DT, T1 and T2 and the
capacitor Cstg are formed. Thus, a manufacturing process
becomes complicated. Therefore, as illustrated in FIG. 3A,
a defect may occur in the circuit area CA. Meanwhile, as
illustrated in FIG. 3B, a defect may also occur in the
emission area EA of each pixel area PA.

[0062] Such defects in the circuit area CA and the emis-
sion area EA are main factors to cause brightening or
darkening of the corresponding pixel. Thus, the pixel
becomes a defective pixel.

[0063] FIG. 4 is a conceptual diagram provided to explain
a repair method for each type of pixel defect of the organic
light emitting display device 100 according to an embodi-
ment of the present invention.
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[0064] Referring to FIG. 4A, in a first pixel P1 and a
second pixel P2 which are two pixels of a plurality of pixels
disposed on the display panel 110, organic light emitting
diodes OLED 1 and OLED 2 and driving circuits DRC 1 and
DRC 2 are disposed respectively.

[0065] In FIG. 4A, one transistor illustrated as being
connected to the organic light emitting diode OLED 1 of the
first pixel P1 does not represent only a driving transistor DT
of the first pixel P1 but represents the driving circuit DRC
1 of the first pixel P1.

[0066] Further, the first pixel P1 and the second pixel P2
may be same color pixels, or may be different color pixels
in some cases.

[0067] Referring to FIG. 4A, if a defect occurs in a circuit
unit of the driving circuit DRC 2 in the second pixel P2,
repair of the circuit unit defect may include a disconnection
process (for example: cutting process) of electrically dis-
connecting the driving circuit DRC 2 of the second pixel P2
where the circuit unit defect occurs from the organic light
emitting diode OLED 2, and a connection process (for
example: welding process) of electrically connecting the
organic light emitting diode OLED 1 of the first pixel P1 to
the organic light emitting diode OLED 2 of the second pixel
P2 in order for the organic light emitting diode OLED 2 of
the second pixel P2 to be supplied with a current from the
driving circuit DRC 1 of the other pixel P1.

[0068] Thus, a current I1 output from the driving circuit
DRC 1 of the first pixel P1 is divided to the organic light
emitting diode OLED 1 of the first pixel P1 and the organic
light emitting diode OLED 2 of the second pixel P2 and
supplied in parallel (I1=Ioled1+Ioled2). That is, the organic
light emitting diode OLED 1 of the first pixel P1 and the
organic light emitting diode OLED 2 of the second pixel P2
share the driving circuit DRC 1 of the first pixel P1.
[0069] Referring to FIG. 4B, if an emission unit defect
occurs in an organic light emitting diode OLED of any one
pixel P, repair of the emission unit defect may include a
“cutting process” of cutting a portion of the emission unit
where the defect occurs due to a process-induced foreign
material from a first electrode (for example: anode or
cathode) of the organic light emitting diode OLED with the
emission unit defect.

[0070] When the emission unit defect is repaired, the
emission area EA in the pixel area PA of the corresponding
pixel P may be decreased, which may cause a decrease in
brightness of the corresponding pixel P. However, such a
decrease in brightness may be internally or externally com-
pensated by modifying a data voltage supplied to the cor-
responding pixel P. Thus, the decrease in brightness can be
compensated.

[0071] As described above, in case of repairing a pixel
defect (a circuit unit defect, an emission unit defect), for
example, the cutting process and the welding process are
used.

[0072] Therefore, in order to accurately and easily per-
form a repair process (the cutting process, the welding
process) to the pixel defect without damaging a neighboring
circuit or the like, a location for the cutting process and a
location for the welding process need to be carefully deter-
mined.

[0073] In case of repairing a circuit unit defect, the loca-
tion for the cutting process is a location for electrically
disconnecting a driving circuit of the corresponding pixel
where the circuit unit defect occurs from an organic light
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emitting diode. In case of repairing an emission unit defect,
the location for the cutting process is a process for cutting an
area or point where the emission unit defect occurs from a
first electrode of an organic light emitting diode of the
corresponding pixel. In the following, the location for the
cutting process will be described as a cutting point CP.
[0074] The location for the welding process is a location
for connecting a first electrode of an organic light emitting
diode of the corresponding pixel where the circuit unit
defect occurs to a first electrode of an organic light emitting
diode of another pixel in parallel in order for the organic
light emitting diode of the corresponding pixel where the
circuit unit defect occurs to share a current output from a
driving circuit of the other pixel with the organic light
emitting diode of the other pixel. In the following, the
location for the welding process will be described as a
welding point WP.

[0075] The cutting point CP and the welding point WP
may vary in location or number depending on a structure and
alignment of pixels. In addition to the above-described
locations, the cutting point CP may be any point for sup-
pressing the supply of a current from a driving circuit of a
pixel where a pixel defect occurs to an organic light emitting
diode.

[0076] In addition to the exemplified location, the welding
point WP may be any point for connecting a first electrode
of an organic light emitting diode of a pixel where a circuit
unit defect occurs to a first electrode of an organic light
emitting diode of a pixel where a circuit unit defect does not
occur. A specific pattern may be formed at each welding
point WP of the display panel 110.

[0077] The specific pattern formed at each welding point
WP of the display panel 110 is referred to as a floating
pattern. The floating pattern keeps first electrodes of organic
light emitting diodes in two pixels in an electrically discon-
nected state. In order to do so, the floating pattern may be
insulated from at least one of the first electrodes of the
organic light emitting diode in the two pixels.

[0078] Meanwhile, the floating pattern may be welded by
a welding process such as laser welding, and then, a “con-
nection pattern” for electrically connecting the first elec-
trodes of the organic light emitting diode in the two pixels
may be formed.

[0079] FIG.5A s a plane view of an organic light emitting
display device including a repair structure.

[0080] Referring to FIG. 5A, in the display panel 110 of
the organic light emitting display device 100 including a
repair structure, emission areas of the first pixel P1 and the
second pixel P2 which are two pixels of a plurality of pixels
may be disposed to be adjacent to each other. That is, the
organic light emitting diode OLED 1 of the first pixel P1 and
the organic light emitting diode OLED 2 of the second pixel
P2 may be disposed to be adjacent to each other.

[0081] A floating pattern 300 to be welded during a repair
process is formed at a welding point WP.

[0082] Further, the floating pattern 300 may be formed to
be overlapped with the pixel area PA 1 of the first pixel P1
and the pixel area PA 2 of the second pixel P2 around a
border between the pixel area PA 1 of the first pixel P1 and
the pixel area PA 2 of the second pixel P2.

[0083] That is, in case of a pixel alignment type, the
welding point WP for repairing a circuit unit defect may be
overlapped with the emission area EA 1 in the pixel area PA
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1 of the first pixel P1 and the emission area EA 2 in the pixel
area PA 2 of the second pixel P2.

[0084] Ineach of the first pixel P1 and the second pixel P2,
there may be a cutting point CP1 and CP2 for circuit
disconnection between an organic light emitting diode and a
driving circuit when a circuit unit defect occurs in the
driving circuit.

[0085] In a circuit view, in case of repairing a circuit unit
defect in the first pixel P1, a cutting point CP1 may be
located at any point on a current supply path from the
driving circuit DRC 1 of the first pixel P1 to the organic light
emitting diode OLED 1. Further, in case of repairing a
circuit unit defect in the second pixel P2, a cutting point CP2
may be located at any point on a current supply path from
the driving circuit DRC 2 of the second pixel P2 to the
organic light emitting diode OLED 2.

[0086] FIG. 5B is a plane view of the organic light
emitting display device 100 including a repair structure after
a repair process.

[0087] Referring to FIG. 5B, if a circuit unit defect occurs
in the driving circuit DRC 2 of the second pixel P2, the
organic light emitting diode OLED 2 of the second pixel P2
is disconnected from the driving circuit DRC 2 through a
cutting process in order to repair the circuit unit defect in the
second pixel P2.

[0088] The cutting point CP2 where the cutting process is
performed may be located at a portion where the first
electrode 222 of the organic light emitting diode OLED 2 of
the second pixel P2 is extended to the circuit area CA 2.
[0089] By performing the cutting process at the cutting
point CP2, the portion where first electrode 222 of the
organic light emitting diode OLED 2 of the second pixel P2
is extended to the circuit area CA 2 is cut. Thus, the organic
light emitting diode OLED 2 of the second pixel P2 is
electrically disconnected from a transistor DT 2 in the
driving circuit DRC 2.

[0090] Referring to FIG. 5B, in order to electrically con-
nect the first electrode 222 of the organic light emitting
diode OLED 2 of the second pixel P2 disconnected from the
driving circuit DRC 2 of the second pixel P2 in a circuit
manner to a first electrode 1010 of the organic light emitting
diode OLED 1 of the first pixel P1, the welding process is
performed to the floating pattern 300 formed at the welding
point WP. Therefore, a connection pattern 310 formed by
welding the floating pattern 300 may be located.

[0091] The connection pattern 310 connects the first elec-
trode 222 of the organic light emitting diode OLED 2 of the
second pixel P2 to the first electrode 1010 of the organic
light emitting diode OLED 1 of the first pixel P1 in a circuit
manner, and, thus, can be supplied with a current from the
driving circuit DRC 1 of the first pixel P1.

[0092] FIGS. 6A and 6B are cross-sectional views of the
organic light emitting display device 100 including the
repair structure illustrated in FIG. 5A.

[0093] Referring to FIG. 2 and FIG. 6A, the organic light
emitting display device 100 includes the OLED 220 that
emits a light in each emission area on the substrate 210. The
OLED 220 may include the first electrode 222, the second
electrode 226, and the organic layer 224 disposed between
the first electrode 222 and the second electrode 226 in the
emission area. The organic light emitting display device 100
may include the encapsulation layer 240 that seals the
OLED 220.
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[0094] The organic light emitting display device 100
includes a bank 307 that defines a boarder of an emission
area and a structure 305 disposed on the bank 307. The bank
307 forms a boundary around an open area that defines the
emission area. Generally, the bank 307 may not include an
opened area in the circuit area or non-emission area. The first
electrode 222 is disposed under the bank 307 in an open area
of the bank 307. The first electrode 222 is exposed through
the open area of the bank 307. The organic layer 224 is
disposed on the bank 307, the structure 305, and the first
electrode 222. In the organic layer 224, organic layers 2245
and 224¢ disposed on the structure 305 are separated from
another organic layer 224a. Herein, the term “separation”
means complete physical separation and also means sepa-
ration for thermal damage caused by a laser process not to
be spread to another organic layer during a repair process or
connection with a relatively small thickness as described
below.

[0095] The structure 305 may have a reverse-tapered
shape increased in size from the bank 307, but is not limited
thereto. The structure 305 may have a plane structure formed
into a plane shape or a ring shape (for example, a square ring
shape), but is not limited thereto. Under the structure 305,
various lines which are disconnected due to a circuit unit
defect or are not disconnected due to no circuit unit defect
may be disposed.

[0096] Under the structure 305, the floating pattern 300
insulated from the first electrode 222 may be disposed as
illustrated in FIG. 6A. Otherwise, under the structure 305,
the connection pattern 310 formed by laser-welding the
floating pattern 300 and electrically connected to the first
electrode 222 may be disposed as illustrated in FIG. 6B.
[0097] The floating pattern 300 may be formed on a gate
layer, a source-drain layer, or another layer, or may be
formed on two of the gate layer, the source-drain layer, and
another layer. The floating pattern 300 may be formed of at
least one of a gate material, a source-drain material, or
another material.

[0098] FIG.7Ais a plane view of an organic light emitting
display device according to another embodiment of the
present invention and including a pixel area PA 1 of a first
pixel P1 and a pixel area PA 2 of a second pixel P2 illustrated
in FIG. 5A. FIG. 7B and FIG. 7C are enlarged plane views
of a structure and a first connection pattern illustrated in
FIG. 7A.

[0099] Referring to FIG. 2 and FIG. 74, in organic light
emitting display devices 400 adjacent to each other accord-
ing to another embodiment of the present invention, the
pixel areca PA 1 of the first pixel P1 and the pixel area PA 2
of the second pixel P2 are adjacent to each other, and the
organic light emitting diode OLED 1 of the first pixel P1 and
the organic light emitting diode OLED 2 of the second pixel
P2 may be disposed to be adjacent to each other as illustrated
in FIG. 5.

[0100] In the first pixel P1 and the second pixel P2, a high
power voltage line VDDL and a data line DL are disposed
in a first direction, for example, a longitudinal direction
(longitudinal direction in FIG. 7A), and a first gate line GL1
and a second gate line GL.2 may be disposed in a second
direction, for example, a transverse direction.

[0101] In a laminated structure, first and second plates
PL1 and PL2 constituting the storage capacitor Cstg of the
emission area EA in each of the first pixel P1 and the second
pixel P2 are disposed. The first electrode 222 is disposed
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thereon. The second gate line GL.2 is disposed between the
first plate PL1 and the data line DL and a semiconductor
layer (or an active layer AL) is disposed on the second gate
line GL2, so that the switching transistor T2 is formed. The
first gate line GL1 is disposed between the second plate PL.2
and a reference voltage line RVL, and a semiconductor layer
AL is disposed on the first gate line GL1, so that the sensing
transistor T1 is formed. A semiconductor layer AL is dis-
posed between the high power voltage line VDDL and the
second plate PL2, so that the driving transistor DT is formed.

[0102] Although not illustrated in FIG. 7A, the organic
layer 224 and the second electrode 226 are disposed in
sequence on the first electrode 222 as illustrated in FIG. 6A
and FIG. 6B, so that the first electrode 222, the second
electrode 226, and the organic layer 224 between them
constitute the OLED 220.

[0103] A line located at the cutting point CP illustrated in
FIG. 6A and FIG. 6B may be a first connection pattern 410
that electrically connects the driving transistor DT and the
first electrode 222 of the OLED or a second connection
pattern 420 located between the driving transistor DT and
the reference voltage line RVL that applies a reference
voltage to a source/drain of the driving transistor DT, but is
not limited thereto. It may be easy to perform a disconnec-
tion process with laser to the first connection pattern 410 and
the second connection pattern 420 in a circuit structure. For
example, if the line located at the cutting point CP is the first
connection pattern 410 illustrated in FIG. 7B, a disconnec-
tion process may be performed with laser to the first con-
nection pattern 410 located at the cutting point CP as
illustrated in FIG. 7C.

[0104] FIGS. 8A and 8B are cross-sectional views taken
along a line AA' of FIG. 7A before and after laser cutting as
one example. FIG. 9 is a view provided to explain a process
of a laser treatment to a cutting point illustrated in FIG. 8A.

[0105] Referring to FIG. 8A, the structure 305 is disposed
at the cutting point CP. The structure 305 is located at the
cutting point CP on the first connection pattern 410 and the
bank 307. The structure 305 may have a reverse-tapered
shape in which an upper portion is wider than a lower
portion, but is not limited thereto. The structure 305 has a
parallelogram cross section as illustrated in FIG. 8A and
may have a reverse-tapered side surface formed into an
approximately linear shape, which can be formed during a
manufacturing process, rather than a completely linear
shape.

[0106] The organic layer 224 including the bank 307 and
the structure 305 may be disposed on the entire surface of
the display panel 110. The organic layer 224 is divided into
the organic layer 224a formed on any area except the
structure 305 and the organic layer 224¢ formed on the
structure 305. Since the structure 305 has a reverse-tapered
shape, if the organic layer 224 is formed on the entire surface
of the display panel 110 without a separate process, the
organic layer 224 can be divided into the two organic layers
224a and 224¢ without any additional process.

[0107] Since the organic layer 224 is divided into the two
organic layers 224a and 224b by the structure 305 at the
cutting point CP, even if a laser is irradiated toward the first
connection pattern 410 from above the second electrode
226, the organic layer 224¢, and the structure 305, spread of
thermal damage through the neighboring organic layer 224
can be suppressed as illustrated in FIG. 9. If a laser is
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irradiated from a direction of the first connection pattern 410
as illustrated in FIG. 8B, the first connection pattern 410 is
laser-cut.

[0108] FIG. 10 is a cross-sectional view of an organic light
emitting display device according to a comparative example.

[0109] Referring to FIG. 10, in an organic light emitting
display device 400A according to the comparative example,
if the lines located at the cutting point CP is the first
connection pattern 410 that electrically connects the driving
transistor DT and the first electrode 222 of the organic light
emitting diode OLED, the first connection pattern 410 may
be located on an insulation layer 430. The bank 307 may be
disposed on the first connection pattern 410. The organic
layer 224, the second electrode 226, and the encapsulation
layer 240 may be located on the bank 307.

[0110] In this case, the organic layer 224 may be a
common layer on the entire display panel rather than two or
more separate layers as being disposed in the organic light
emitting display device 400 according to another embodi-
ment of the present invention described with reference to
FIG. 8A and FIG. 8B.

[0111] In case of applying a laser repair process to the
organic light emitting display device 400A according to the
comparative example, a laser is irradiated from a direction
of the organic layer 224, the second electrode 226, and the
encapsulation layer 240 disposed on the first connection
pattern 410. In this case, during a disconnection process,
thermal damage may be spread through the organic layer
224 having the lowest pyrolysis temperature from a specific
location of the organic layer 224 where the laser is irradiated
to an adjacent location. As a result, heat may be spread to the
organic layer 224 during a disconnection process, so that a
thermal damage area of the organic layer 224 may be
increased.

[0112] In order to experimentally check an increase of a
thermal damage area, a size of a thermal damage area in a
case where a laser is irradiated from a direction of the
organic layer 224, the second electrode 226, and the encap-
sulation layer 240 disposed on the first connection pattern
410 in a top-emission organic light emitting display device
in which the organic layer 224 is experimentally formed was
measured. Further, a size of a thermal damage area in a case
where a laser is irradiated from a direction of the second
electrode 226 and the encapsulation layer 240 disposed on
the first connection pattern 410 in a top-emission organic
light emitting display device in which the organic layer 224
is not formed was measured. In the former case as illustrated
in FIG. 11A, the size of the thermal damage area is 60 pm
or more, for example, 70 um. In the latter case as illustrated
in FIG. 11B, the size of the thermal damage area is 25 pum.

[0113] Aa described above, if a laser is irradiated from a
direction of the organic layer 224, the second electrode 226,
and the encapsulation layer 240 disposed on the first con-
nection pattern 410 in the top-emission organic light emit-
ting display device in which the organic layer 224 is formed,
thermal damage may be spread to an adjacent pixel area and
an adjacent pixel located in the adjacent pixel area may not
emit a light (non-emission of the adjacent pixel), as illus-
trated in FIG. 11C.

[0114] In the above-described another embodiment of the
present invention, the structure 305 has been described as
having a plane structure formed into a plane shape on the
entire area of the cutting point CP. However, the structure
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305 may have a ring shape, for example, a square ring shape,
on a partial area of the cutting point CP as illustrate in FIG.
12 through FIG. 14.

[0115] FIG. 13A and FIG. 13B are cross-sectional views
taken along a line BB' of FIG. 12 before and after laser
cutting as one example.

[0116] As illustrated in FIG. 13A and FIG. 13B, the
ring-shaped structure 305 may have a reverse-tapered shape
in which an upper portion is wider than a lower portion, but
is not limited thereto.

[0117] In an organic light emitting display device accord-
ing to yet another embodiment of the present invention, the
organic layer 224 is divided into the organic layer 224a
located outside the structure 305, the organic layer 2245
formed on the structure 305, and an organic layer 224d
located inside the structure 305, i.e., in a well 305a of the
ring-shaped structure 305. In other words, the organic layer
224d located in the well 305q of the ring-shaped structure
305 is surrounded by the ring-shaped structure 305 and
structurally separated from the organic layer 224a located
outside the structure 305. Since the structure 305 has a
reverse-tapered shape, if the organic layer 224 is formed on
the entire surface of the display panel 110 without a separate
process, the organic layer 224 can be divided into the three
organic layers 224a, 2245, and 2244 without any additional
process.

[0118] Since the organic layer 224 is divided into the three
organic layers 224a, 224b, and 224d by the structure 305 at
the cutting point CP, even if a laser is irradiated onto the first
connection pattern 410 from a direction of the second
electrode 226, the organic layer 2244 located in the well
3054 of the structure 305, and the structure 305, the structure
305 shields heat and suppresses spread of thermal damage to
the neighboring organic layer 224a located outside the
structure 305 as illustrated in FI1G. 14. If a laser is irradiated
from a direction of the first connection pattern 410 as
illustrated in FIG. 13B, the first connection pattern 410 is
laser-cut.

[0119] As described above, the structure 305 is disposed at
the cutting point CP. Thus, when a laser is irradiated for
repair, the structure 305 can suppress spread of thermal
damage to the neighboring organic layer 224a. Meanwhile,
the cutting point CP has been described as the first connec-
tion pattern 410, but may be the second connection pattern
420 and another line or connection pattern. Even in this case,
the structure 305 illustrated with reference to FIG. 8A
through FIG. 14 is disposed at the cutting point CP. Thus,
when a laser is irradiated for repair, the structure 305 can
suppress spread of thermal damage to the neighboring
organic layer 224a.

[0120] Aside from the cutting point CP, a location to
which a laser is irradiated to suppress spread of thermal
damage to a neighboring organic layer in case of irradiating
the laser to the organic layer 224 separated from other
portions may be the welding point WP at which the floating
pattern 300 or the connection pattern 310 illustrated in FIG.
5A through FIG. 6B is located.

[0121] Under the structure 305, the floating pattern 300
insulated from the first electrode 222 or the connection
pattern 310 formed by laser-welding the floating pattern 300
and electrically connected to the first electrode 222 may be
disposed.

[0122] FIGS. 15A and 15B are cross-sectional views of a
welding point WP of an organic light emitting display device
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according to still another embodiment of the present inven-
tion before and after welding.

[0123] Referring to FIG. 15A, an organic light emitting
display device 500 according to still another embodiment of
the present invention includes the floating pattern 300
located at the welding point WP on the substrate 210, first to
third insulation layers 430a, 4305, and 430¢, and an auxil-
iary line 222a of which a part is disposed on the second
insulation layer 4306 and another other part is disposed on
the third insulation layer 430¢ through a contact hole 430aa
of the first insulation layer 430q4. The auxiliary line 2224 is
electrically connected to the first electrode 222.

[0124] The first electrode 220, the bank 307 including the
open area through which the first electrode 220 is exposed,
the organic layer 224 disposed on the bank 307, the structure
305, and the first electrode 222, the second electrode 226
disposed on the organic layer 224, and the encapsulation
layer 240 disposed on the second electrode 226 as illustrated
above with reference to FIG. 6 may be included in the same
manner as described with reference to FIG. 6.

[0125] Herein, the organic layer 224 is divided into the
organic layer 224a formed on any area except the structure
305 and the organic layer 224¢ formed on the structure 305.
Since the structure 305 has a reverse-tapered shape, if the
organic layer 224 is formed on the entire surface of the
display panel 110 without a separate process, the organic
layer 224 can be divided into the two organic layers 224a
and 224¢ without any additional process.

[0126] In this case, the floating pattern 300 is extended to
an adjacent pixel and a laser is irradiated to the auxiliary line
222a electrically connected to the first electrode 222 located
in each pixel, so that the auxiliary line 2224 is connected to
the floating pattern 300 through the third insulation layer
430. Thus, the auxiliary line 2224 and the floating pattern
300 which are laser-welded as illustrated in FIG. 15B may
function as the connection pattern 310 illustrated in FIG. 6B.

[0127] In this case, the floating pattern 300 may be formed
of a source-drain material on a gate layer. However, as
described above, the floating pattern 300 may be located on
the gate layer or a source-drain layer, or may be located on
both of the gate layer and the source-drain layer. The floating
pattern 300 may be formed of at least one of a gate material,
a source-drain material, or another material.

[0128] Since the organic layer 224 is divided into the two
organic layers 224a and 224c¢ by the structure 305 at the
welding point WP, even if a laser is irradiated toward the
auxiliary line 222a and the floating pattern 300 from above
the second electrode 226, the organic layer 224¢, and the
structure 305, spread of thermal damage through the neigh-
boring organic layer 224 can be suppressed as illustrated in
FIG. 15B.

[0129] FIGS. 16A and 16B are cross-sectional views of a
welding point WP of an organic light emitting display device
according to still another embodiment of the present inven-
tion before and after welding.

[0130] In the above-described still another embodiment of
the present invention, the structure 305 having a plane
structure formed into a plane shape has been described as
being disposed on the entire area of the welding point WP.
However, the structure 305 may have a ring shape on a
partial area of the welding point WP of organic light emitting
display device 600 as illustrate in FIG. 16A and F1G. 16B.
The ring-shaped structure 305 has a reverse-tapered shape in
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which an upper portion is wider than a lower portion as
illustrated in FIG. 16A and FIG. 16B.

[0131] The organic layer 224 is divided into the organic
layer 224a located outside the structure 305, i.c., in a well of
the ring-shaped structure 305, the organic layer 2245 formed
on the structure 305, and the organic layer 224d located
inside the structure 305. Since the structure 305 has a
reverse-tapered shape, if the organic layer 224 is formed on
the entire surface of the display panel, the organic layer 224
can be divided into the three organic layers 224a, 224b, and
2244 without any additional process.

[0132] Since the organic layer 224 is divided into the three
organic layers 224a, 2245, and 224d by the structure 305 at
the welding point WP, even if a laser is irradiated onto the
floating pattern 300 from a direction of the organic layer
224d located inside the structure 305, the structure 305
shields heat and suppresses spread of thermal damage to the
neighboring organic layer 224a located outside the structure
305 as illustrated in FIG. 13.

[0133] Referring to each of FIG. 8A through FIG. 9 and
FIG. 12 through FIG. 14, the first connection pattern 410 has
been illustrated as being at the cutting point CP and the
reverse-tapered structure 305 has been described as being on
the bank 307. However, as described below, the bank 307
may have an open area, so that the first connection pattern
410 may be exposed to the outside, and the reverse-tapered
structure 305 may be disposed around the first connection
pattern 410 or directly on the first connection pattern 410.

[0134] FIGS.17A and 17B are cross-sectional views taken
along the line AA' of FIG. 7A before and after laser cutting
as another example.

[0135] Referring to FIG. 17A, an organic light emitting
display device 700 according to still another embodiment of
the present invention includes the insulation layer 430, the
bank 307 located on the insulation layer 430 and configured
to define a boarder of an emission area, the structure 305
located on the insulation layer 430, a first electrode (not
illustrated) located in the emission area of the bank 307, the
organic layer 224 located on the bank 307, the structure 305,
and the first electrode, and the second electrode 226 located
on the organic layer 224.

[0136] The reverse-tapered structure 305 is disposed at the
cutting point CP. In this case, the structure 305 may have a
plane structure formed into a plane shape. The bank 307
includes an open portion 307a opened at the cutting point
CP. Since the bank 307 is opened, the first connection pattern
410 is exposed to the outside of the bank 307 through the
open portion 307a of the bank 307. The cutting point CP is
located in the circuit area or the non-emission area, and the
bank 307 at the cutting point CP includes the open portion
307a. The structure 305 is located at the open portion 307a
on the insulation layer 430. The structure 305 is located
directly on the first connection pattern 410.

[0137] The bank 307 may be a typical transparent bank, or
may be a black bank including a black material. Herein, the
black material may use any black resin, and may use one of
black resin formed of a photosensitive organic insulating
material having a low dielectric constant, graphite powder,
gravure ink, black spray, and black enamel. Particularly, if
the black bank is applied, the bank 307 is opened and the
first connection pattern 410 under the structure 305 is seen
during a laser cutting process. Thus, the first connection
pattern 410 can be laser-cut.
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[0138] The organic layer 224 including the bank 307 and
the structure 305 may be located on the entire surface of the
display panel 110. The organic layer 224 is divided into the
organic layer 2244 formed on any area except the structure
305 and the organic layer 224¢ formed on the structure 305.
Since the structure 305 has a reverse-tapered shape, if the
organic layer 224 is formed on the entire surface of the
display panel 110 without a separate process, the organic
layer 224 can be divided into the two organic layers 224a
and 224¢ without any additional process.

[0139] Since the organic layer 224 is divided into the two
organic layers 224a and 224c¢ by the structure 305 at the
cutting point CP, even if a laser is irradiated toward the first
connection pattern 410 from above the second electrode
226, the organic layer 224¢, and the structure 305, spread of
thermal damage through the neighboring organic layer 224
can be suppressed. If a laser is irradiated from a direction of
the first connection pattern 410 as illustrated in FI1G. 12B,
the first connection pattern 410 is laser-cut. Therefore, a line
such as the first connection pattern 410 which is discon-
nected or not disconnected by the cutting point CP may be
located under the structure 305.

[0140] FIG. 18A and FIG. 18B are cross-sectional views
taken along the line BB' of FIG. 12 before and after laser
cutting as another example.

[0141] Referring to FIG. 18A, an organic light emitting
display device 800 according to still another embodiment of
the present invention is substantially the same as the organic
light emitting display device 700 according to still another
embodiment of the present invention described with refer-
ence to FIG. 17A.

[0142] The reverse-tapered ring-shaped structure 305 is
disposed at the cutting point CP. The bank 307 includes the
open portion 307a opened at the cutting point CP. Since the
bank 307 is opened, the first connection pattern 410 is
exposed to the outside of the bark 307 through the open
portion 307a of the bank 307. The structure 305 is located
at the open portion 307a on the insulation layer 430. The
ring-shaped structure 305 may be located around the first
connection pattern 410, or may be located directly on the
first connection pattern 410 or on a part of the first connec-
tion pattern 410 and a part of the insulation layer 430.
[0143] As described above, the bank 307 may be a typical
transparent bank, or may be a black bank including a black
material. As described above, if the black bank is applied,
the bank 307 is opened and the first connection pattern 410
under the structure 305 is seen during a laser cutting process.
Thus, the first connection pattern 410 can be laser-cut.
[0144] In an organic light emitting display device accord-
ing to still another embodiment of the present invention, the
organic layer 224 is divided into the organic layer 224a
located outside the structure 305, the organic layer 2245
formed on the structure 305, and the organic layer 2244
located inside the structure 305, i.e., in the well 3054 of the
ring-shaped structure 305. In other words, the organic layer
224d located in the well 305a of the ring-shaped structure
305 is surrounded by the ring-shaped structure 305 and
structurally separated from the organic layer 224a located
outside the structure 305. Since the structure 305 has a
reverse-tapered shape, if the organic layer 224 is formed on
the entire surface of the display panel without a separate
process, the organic layer 224 can be divided into the three
organic layers 224a, 2245, and 2244 without any additional
process.
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[0145] Since the organic layer 224 is divided into the three
organic layers 224a, 2245, and 224d by the structure 305 at
the cutting point CP, even if a laser is irradiated onto the first
connection pattern 410 from a direction of the second
electrode 226, the organic layer 224d located in the well
305a of the structure 305, and the structure 305, the structure
305 shields heat and suppresses spread of thermal damage to
the neighboring organic layer 224a located outside the
structure 305. If a laser is irradiated from a direction of the
first connection pattern 410 as illustrated in FIG. 18B, the
first connection pattern 410 is laser-cut. As described above
with reference to FIG. 17A through FIG. 18B, since the bank
307 is opened, the first connection pattern 410 is exposed to
the outside. Further, since the reverse-tapered structure 305
is disposed around the first connection pattern 410 or
directly on the first connection pattern 410 at the cutting
point CP, when a laser is irradiated for repair, the structure
305 can suppress spread of thermal damage to the neigh-
boring organic layer 224a.

[0146] Similarly, the bank 307 is opened and the first
connection pattern 410 is thus exposed to the outside, and
the reverse-tapered structure 305 is disposed around the first
connection pattern 410 or directly on the first connection
pattern 410 at the welding point WP described with refer-
ence to FIG. 15A through FIG. 16B. Thus, when a laser is
irradiated for repair, the structure 305 can suppress spread of
thermal damage to the neighboring organic layer 224a. In
other words, under the structure 305, the floating pattern
insulated from the first electrode or the connection pattern
formed by laser-welding the floating pattern and electrically
connected to the first electrode may be disposed. As
described above, the floating pattern may be located on a
gate layer or a source-drain layer, or may be located on both
of the gate layer and the source-drain layer. The floating
pattern may be formed of at least one of a gate material or
a source-drain material.

[0147] As described above, the bank 307 may be a typical
transparent bank, or may be a black bank including a black
material. As described above, if the black bank is applied,
the bank 307 is opened and the first connection pattern 410
under the structure 305 is seen during a laser cutting process.
Thus, the first connection pattern 410 can be laser-cut.
[0148] As described above, according to an embodiment
of the present invention, it is possible to provide an organic
light emitting display device including a repair structure
capable of repairing a circuit unit defect as one factor of a
pixel defect and also possible to provide an organic light
emitting display device in which a circuit unit defect is
repaired.

[0149] Further, according to an embodiment of the present
invention, it is possible to provide an organic light emitting
display device in which thermal damage is not spread to an
organic layer during a repair process, and, thus, non-emis-
sion or bonding of adjacent pixels caused by the thermal
damage during the repair process can be suppressed.
[0150] Furthermore, according to an embodiment of the
present invention, it is possible to provide an organic light
emitting display device to which the above-described repair
process can be performed even if a black bank is applied.
[0151] The foregoing description and the accompanying
drawings are provided only to illustrate the technical con-
ception of the present disclosure, but it will be understood by
a person having ordinary skill in the art that various modi-
fications and changes such as combinations, separations,
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substitutions, and alterations of the components may be
made without departing from the scope of the present
disclosure. Therefore, the embodiments of the present inven-
tion are provided for illustrative purposes only but not
intended to limit the technical concept of the present dis-
closure. The scope of the technical concept of the present
disclosure is not limited thereto. Therefore, it should be
understood that the above-described embodiments are illus-
trative in all aspects and do not limit the present disclosure.
The protective scope of the present disclosure should be
construed based on the following claims, and all the tech-
nical concepts in the equivalent scope thereof should be
construed as falling within the scope of the present disclo-
sure.

What is claimed is:

1. An organic light emitting display device comprising:

a bank that defines a boarder of an emission area;

a structure disposed on the bank;

a first electrode disposed in the emission area;

an organic layer disposed on the bank, the structure, and
the first electrode, a height of the structure being such
that the organic layer disposed on the structure is
separated from the organic layers disposed on the bank
and the first electrode; and

a second electrode disposed on the organic layer.

2. The organic light emitting display device according to
claim 1, wherein the structure has a reverse-tapered shape
from the bank.

3. The organic light emitting display device according to
claim 1, wherein the structure has a plane structure with a
plane shape or a ring shape.

4. The organic light emitting display device according to
claim 1, wherein a cutting point under the structure in which
an electrical connection line is disconnected.

5. The organic light emitting display device according to
claim 1, wherein a cutting point under the structure in which
an electrical connection line is to be disconnected.

6. The organic light emitting display device according to
claim 5, further comprising:

a transistor configured to receive a high power voltage
through a high power voltage line and supply a driving
current to the first electrode, the organic layer, and the
second electrode depending on a data voltage, under
the organic layer,

wherein the line is a first connection pattern that electri-
cally connects the transistor and the first electrode or a
second connection pattern located between the transis-
tor and a reference voltage line that applies a reference
voltage to a source/drain of the transistor.

7. The organic light emitting display device according to
claim 1, wherein a floating pattern insulated from the first
electrode or a connection pattern formed by laser-welding
the floating pattern and electrically connected to the first
electrode is disposed under the structure.

8. The organic light emitting display device according to
claim 7, wherein the floating pattern is located on a gate
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layer or a source-drain layer, or located on both of the gate
layer and the source-drain layer.

9. The organic light emitting display device according to
claim 7, wherein the floating pattern is formed of at least one
of a gate material or a source-drain material.

10. An organic light emitting display device comprising:

an insulation layer;

a bank disposed on the insulation layer and configured to

define a boarder of an emission area;

a structure disposed on the insulation layer;

a first electrode disposed in the emission area;

an organic layer disposed on the bank, the structure, and
the first electrode, a height of the structure being such
that the organic layer disposed on the structure is
separated from the organic layers disposed on the bank
and the first electrode; and

a second electrode disposed on the organic layer.

11. The organic light emitting display device according to
claim 10, wherein the bank further includes an open portion,
and the structure is located at the open portion on the
insulation layer.

12. The organic light emitting display device according to
claim 11, wherein the structure has a plane structure formed
into a plane shape or a ring shape.

13. The organic light emitting display device according to
claim 11, wherein a cutting point under the structure in
which an electrical connection line is disconnected.

14. The organic light emitting display device according to
claim 11, wherein a cutting point under the structure in
which an electrical connection line is to be disconnected.

15. The organic light emitting display device according to
claim 12, wherein a floating pattern insulated from the first
electrode or a connection pattern formed by laser-welding
the floating pattern and electrically connected to the first
electrode is disposed under the structure.

16. The organic light emitting display device according to
claim 12, wherein the bank is a black bank.

17. The organic light emitting display device according to
claim 11, wherein the structure has a reverse-tapered shape
from the bank.

18. The organic light emitting display device according to
claim 14, further comprising:

a transistor configured to receive a high power voltage
through a high power voltage line and supply a driving
current to the first electrode, the organic layer, and the
second electrode depending on a data voltage, under
the organic layer,

wherein the electrical connection line is a first connection
pattern that electrically connects the transistor and the
first electrode or a second connection pattern located
between the transistor and a reference voltage line that
applies a reference voltage to a source/drain of the
transistor.
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