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driving current supplied from the dummy pixel circuit; and a
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS AND METHOD OF REPAIRING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0071071, filed on
Jun. 11, 2014, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments of the present invention
relate to an organic light-emitting display apparatus and a
method of repairing the same.

[0004] 2. Description of the Related Art

[0005] Indisplay devices, when a defect occurs ina specific
pixel, the specific pixel may emit light all the time or may not
emit light at all irrespective of a scan signal and a data signal
applied thereto. As such, the defective pixel is perceived by a
viewer as either a bright spot or a dark spot. Bright spots due
to defective pixels may have particularly high visibility and
thus may be easily observed or perceived by viewers. Accord-
ingly, in the related art, the visibility of a defective pixel is
reduced by using a dummy pixel to repair the defective pixel
perceived as a bright spot to be perceived as a dark spot.

SUMMARY

[0006] One or more embodiments of the present invention
include an organic light-emitting display apparatus that may
be repaired by using a dummy pixel to replace a defective
pixel, and a method of repairing the organic light-emitting
display apparatus.

[0007] According to some embodiments of the present
invention, an organic light-emitting display apparatus
includes: a plurality of dummy pixels including a dummy
pixel circuit; a plurality of pixels including a first pixel includ-
ing: a light-emitting element configured to emit light in
response to a driving current supplied from the dummy pixel
circuit; and a pixel circuit separated from the light-emitting
element; a plurality of voltage lines configured to apply a
power voltage to a power node of a second pixel; and a
plurality of repair lines including: a first repair line coupling
the dummy pixel circuit and the light-emitting element and
configured to transfer to the light-emitting element the driv-
ing current supplied from the dummy pixel circuit; and a
second repair line coupling the dummy pixel circuit and the
power node of the second pixel and configured to apply to the
dummy pixel circuit the power voltage that is applied to the
power node.

[0008] The second pixel may be adjacent the first pixel.
[0009] The plurality of pixels including the first pixel and
the second pixel may be arranged in a row direction and a
column direction, at least one of the repair lines and at least
oneofthe dummy pixels may be arranged in each column, the
second pixel may be located in a first pixel column and the
first pixel is located in a second pixel column different from
the first pixel column, the first repair line may correspond to
the first pixel column, and the second repair line may corre-
spond to the second pixel column, and the dummy pixel
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configured to supply the driving current to the light-emitting
element may correspond to the first pixel column or the sec-
ond pixel column.

[0010] The organic light-emitting display apparatus may
further include an auxiliary repair line electrically coupling
the dummy pixel circuit and the second repair line.

[0011] The auxiliary repair line may couple at least two
repair lines from among the plurality of repair lines.

[0012] The auxiliary repair line may couple the first repair
line and the second repair line, the first repair line may include
a first portion coupling the auxiliary repair line and the
dummy pixel circuit and a second portion coupling the
dummy pixel circuit and the light-emitting element, and the
first portion and the second portion may be electrically iso-
lated from each other.

[0013] The auxiliary repair line may include a first node
coupled to the first repair line and a second node coupled to
the second repair line, and both outer edges of a portion of the
auxiliary repair line between the first node and the second
node may be cut.

[0014] The second pixel may include a second pixel circuit
and a second light-emitting element configured to emit light
in response to a driving current supplied from the second
pixel circuit.

[0015] According to some embodiments of the present
invention, in a method of repairing an organic light-emitting
display apparatus, the organic light-emitting display appara-
tus including: a plurality of dummy pixels each including a
dummy pixel circuit; a plurality of pixels each including a
light-emitting element and a pixel circuit; and a plurality of
repair lines each coupling atleast one of the plurality of pixels
and at least one of the plurality of dummy pixels, the method
includes: electrically isolating the light-emitting element and
the pixel circuit in a first pixel in which a defect occurs;
electrically coupling the light-emitting element and the
dummy pixel circuit of the first pixel to a first repair line to
supply a driving current from the dummy pixel circuit to the
light-emitting element of the first pixel; and electrically cou-
pling a power node of a pixel circuit of a second pixel and the
dummy pixel circuit to a second repair line to apply a power
voltage of the second pixel to the dummy pixel circuit.
[0016] Theplurality of pixels may be arranged in row direc-
tions and column directions, atleast one of the repair lines and
at least one of the dummy pixels may be arranged in each
column, and the first repair line and the second repair line may
be arranged in different columuns.

[0017] The electrical coupling of the power node may
include: coupling the power node of the pixel circuit of the
second pixel to the second repair line; coupling an output
node of a pixel circuit of the dummy pixel circuit to the first
repair line; coupling the first repair line and the second repair
line by using an auxiliary repair line; and electrically isolating
a portion between a first point of the first repair line to which
the output node of the pixel circuit of the dummy pixel circuit
is coupled and a second point of the first repair line to which
a power node of the dummy pixel circuit is coupled.

[0018] The auxiliary repair line may include a first node
coupled to the first repair line and a second node coupled to
the second repair line, and the method may further include
cutting both outer edges of a portion between the first node
and the second node.

[0019] Theelectrical coupling ofthe light-emitting element
may include coupling the light-emitting element of the first
pixel and the first repair line in an overlapping region between
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the light-emitting element of the first pixel and the first repair
line, and coupling the dummy pixel circuit and the first repair
line in an overlapping region between the dummy pixel cir-
cuit and the first repair line, and the electrical coupling of the
power node may include coupling the power node of the pixel
circuit of the second pixel and the second repair line in an
overlapping region between the power node of the pixel cir-
cuit of the second pixel and the second repair line and cou-
pling the dummy pixel circuit and the second repair line in an
overlapping region between the dummy pixel circuit and the
second repair line.

[0020] Theelectrical coupling of the light-emitting element
may include causing a first insulating portion between the
light-emitting element of the first pixel and the first repair line
and a second insulating portion between the dummy pixel
circuit and the first repair line to break down, and the electri-
cal coupling of the power node may include causing a third
insulating portion between the power node of the pixel circuit
of the second pixel and the second repair line and a fourth
insulating portion between the dummy pixel circuit and the
second repair line to break down.

[0021] According to some embodiments of the present
invention, an organic light-emitting display apparatus
includes: a plurality of dummy pixels, each of the dummy
pixels including a dummy pixel circuit; a plurality of pixels,
each of the plurality of pixels including a light-emitting ele-
ment and a pixel circuit; and a plurality of repair lines, each
configured to couple a corresponding one of the dummy
pixels and a corresponding one of the pixels, wherein each
pixel includes a first connection portion that enables one
electrode of the light-emitting element to be connectable to
the repair line and a second connection portion that enables a
power node of the pixel circuit to be connectable to the repair
line.

[0022] The dummy pixel may include a third connection
portion that enables an output node of the dummy pixel circuit
to be connectable to the repair line and a fourth connection
portion that enables a power node of the dummy pixel circuit
to be connectable to the repair line.

[0023] The plurality of the pixels may be arranged in a row
direction and a column direction, each of a plurality of the
repair lines and a plurality of the dummy pixels may be
arranged in one column or one row, and each of the plurality
of dummy pixels may include a third connection portion that
enables an output node of the dummy pixel circuit to be
connectable to at least one selected from the plurality of repair
lines and a fourth connection portion that enables a power
node of the dummy pixel circuit to be connectable to at least
one selected from the plurality of repair lines.

[0024] At least one selected from the third connection por-
tion and the fourth connection portion may be configured to
be connectable to at least one selected from a first repair line
thatis provided to correspond to a column of the dummy pixel
and a second repair line that is arranged to correspond to a
column adjacent to the column of the dummy pixel.

[0025] The first connection portion may include an over-
lapping region between one electrode of the light-emitting
element and the repair line with a first insulating portion
therebetween and an overlapping region between the power
node of the pixel circuit and the repair line with a second
insulating portion therebetween.

[0026] The organic light-emitting display apparatus may
further include an auxiliary repair line coupling at least two
repair lines from among a plurality of the repair lines.
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[0027] Each of the repair lines may be arranged in each
pixel column or each pixel row, the plurality of the pixels may
include a first pixel and a second pixel, and the plurality of
repair lines may include a first repair line that is arranged in a
first pixel column including the first pixel and a second repair
line that is arranged in a second pixel column including the
second pixel, and the first pixel may include a first connection
portion that enables one electrode of the light-emitting ele-
ment to be connectable to at least one of the first repair line
and second repair line, and a second connection portion that
enables a power node of the pixel circuit to be connectable to
at least one of the first repair line and the second repair line.
[0028] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice ofthe presented
embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompa-
nying drawings in which:

[0030] FIG. 1 is a block diagram illustrating an organic
light-emitting display apparatus, according to an embodi-
ment of the present invention;

[0031] FIG. 2 is a circuit diagram illustrating a pixel of the
organic light-emitting display apparatus, according to an
embodiment of the present invention;

[0032] FIG. 3 is a circuit diagram illustrating the pixel of
the organic light-emitting display apparatus and a dummy
pixel that is coupled to the pixel, according to an embodiment
of the present invention;

[0033] FIG. 4 is a diagram illustrating a display panel of
FIG. 1, according to an embodiment of the present invention;
[0034] FIG. 5 is a diagram for explaining a method of
repairing a defective pixel in the display panel of FIG. 4,
according to an embodiment of the present invention;

[0035] FIG. 6is a diagram illustrating the display panel of
FIG. 1, according to another embodiment of the present
invention;

[0036] FIG. 7 is a diagram for explaining a method of
repairing a defective pixel in the display panel of FIG. 6,
according to an embodiment of the present invention;

[0037] FIG. 8is a diagram illustrating the display panel of
FIG. 1, according to another embodiment of the present
invention;

[0038] FIG. 9 is a diagram for explaining a method of
repairing a defective pixel in the display panel of FIG. 8,
according to an embodiment of the present invention;

[0039] FIG. 10 is a diagram illustrating the pixel and lines
around the pixel, according to an embodiment of the present
invention;

[0040] FIG. 11 is a plan view illustrating parts of the lines
around the pixel of FIG. 10, according to an embodiment of
the present invention;

[0041] FIG. 12 is across-sectional view taken along the line
XII-XIT' of FIG. 11, according to an embodiment of the
present invention;

[0042] FIG. 13 is a cross-sectional view illustrating a part
of the pixel of FIG. 10, according to an embodiment of the
present invention;

[0043] FIG. 14 is a diagram illustrating a dummy pixel and
lines around the dummy pixel, according to an embodiment
of the present invention;
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[0044] FIG. 15 is a plan view illustrating parts of the lines
around the dummy pixel of

[0045] FIG. 14, according to an embodiment of'the present
invention;
[0046] FIG.16 is across-sectional view taken along the line

XVI-XVT' of FIG. 14, according to an embodiment of the
present invention; and

[0047] FIG. 17 is a cross-sectional view illustrating a part
of the dummy pixel of FIG. 14, according to an embodiment
of the present invention.

DETAILED DESCRIPTION

[0048] The present invention may include various embodi-
ments and modifications, and example embodiments thereof
will beillustrated in the drawings and will be described herein
in more detail. Aspects and features of the present invention
and the accompanying methods thereof will become apparent
from the following description of the embodiments, taken in
conjunction with the accompanying drawings. However, the
present invention is not limited to the embodiments described
below, and may be embodied in various ways.

[0049] Itwill be understood that although the terms “first”,
“second”, etc. may be used herein to describe various com-
ponents, these components should not be limited by these
terms. These components are only used to distinguish one
component from another.

[0050] As used herein, the singular forms “a,” “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0051] It will be further understood that the terms “com-
prises” and/or “comprising” used herein specify the presence
of stated features or components, but do not preclude the
presence or addition of one or more other features or compo-
nents.

[0052] It will be understood that when a layer, region, or
component is referred to as being “formed on,” another layer,
region, or component, it may be directly or indirectly formed
on the other layer, region, or component. That is, for example,
intervening layers, regions, or components may be present.
[0053] Sizes of elements in the drawings may be exagger-
ated for convenience of explanation. In other words, because
sizes and thicknesses of components in the drawings are
arbitrarily illustrated for convenience of explanation, the
present invention is not limited thereto.

[0054] When a certain embodiment may be implemented
differently, a specific process order may be performed differ-
ently from the described order. For example, two consecu-
tively described processes may be performed substantially at
the same time or performed in an order opposite to the
described order.

[0055] Aspects of embodiments of the present invention
will now be described more fully with reference to the accom-
panying drawings, in which example embodiments of the
present invention are shown. In the drawings, the same ele-
ments are denoted by the same reference numerals and a
repeated explanation thereof will not be given.

[0056] FIG. 1 is a block diagram illustrating an organic
light-emitting display apparatus 100 according to an embodi-
ment of the present invention.

[0057] Referring to FIG. 1, the organic light-emitting dis-
play apparatus 100 may include a display panel 110, a scan
driver 120, a data driver 130, a controller 140, and a power
supply unit 150. The scan driver 120, the data driver 130, and
the controller 140 may be respectively formed on individual
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semiconductor chips, or may be integrated into one semicon-
ductor chip. The scan driver 120 and the display panel 110
may be formed on the same substrate.

[0058] An active arca AA where pixels P are arranged and
adummy area DA where dummy pixels DP are arranged may
be defined or located on the display panel 110. The dummy
area DA may be located outside the active area AA to be
adjacent to the active area AA. For example, the dummy area
DA may be located over (e.g., from a plan view) the active
area AA as shown in FIG. 1, or may be located under (e.g,,
from a plan view) the active area AA. Alternatively, the
dummy area DA may be located both over and under the
active area AA. Alternatively, the dummy area DA may be
located at the left and/or the right of the active area AA. The
display panel 110 may be, but is not limited to, a flat display
panel such as an organic light-emitting diode (OLED) panel,
athin-film transistor-liquid crystal display (TFT-LCD) panel,
a plasma display panel (PDP), or a light-emitting diode
(LED) panel. The following will be explained on the assump-
tion that the display panel 110 is an OLED panel.

[0059] The pixels P including a pixel Pij that is coupled to
an ith scan line SLi and a jth data line DLj are arranged in the
active area AA. The pixels P and the dummy pixels DP are
coupled to scan lines SL1-SLn+1 (hereinafter, referred to as
‘SL) that extend in a row direction and data lines DL.1-DLm
(hereinafter, referred to as ‘DL’) that extend in a column
direction. The pixels P are arranged in the row direction and
the column direction, for example, in a matrix form. The term
‘row direction’ used herein refers to a horizontal direction in
FIG. 1 and the term ‘column direction’ used herein refers to a
vertical direction in FIG. 1. However, the row direction and
the column direction may respectively refer to a vertical
direction and a horizontal direction. In particular, in the
organic light-emitting display apparatus 100 or an application
product including the organic light-emitting display appara-
tus 100, the row direction may be a vertical direction and the
column direction may be a horizontal direction. The row
direction and the column direction may be or may not be
perpendicular to each other.

[0060] Each of the scan lines SL is coupled to the pixels P
of the same row or the dummy pixels DP of the same row, and
transfers a scan signal to the pixels P of the same row or the
dummy pixels DP of the same row. Each of the data lines DL
is connected to the pixels P of the same column and the
dummy pixels DP of the same column, and transfers a data
signal to the pixels P of the same column and the dummy
pixels DP of the same column.

[0061] The display panel 110 includes a voltage line VL
that is coupled to the pixels P to apply a power voltage (e.g.,
ELVDD) to the pixels P. The voltage line VL is coupled to the
power supply unit 150. The power supply unit 150 generates
the power voltage ELVDD for driving the pixels P and applies
the power voltage ELVDD to the voltage line VL. Although
the power voltage ELVDD is a positive voltage in FIG. 1, the
power supply unit 150 may apply a negative voltage (e.g.,
ELVSS) ora ground voltage to the voltage line VL according
to a circuit configuration of the pixels P.

[0062] Only aportion of the voltage line VL is illustrated in
FIG. 1. Although the voltage line VL extends in the column
direction in FIG. 1, the voltage line VL may extend in the row
direction or may have a grid structure that extends in both the
row direction and the column direction. Although embodi-
ments of the present invention will be explained on the
assumption that the voltage line VL extends in the column
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direction, the embodiments of the present invention may
apply to any of various cases, for example, the case where the
voltage line VL extends in the row direction or the case where
the voltage line VL extends in both the row direction and the
column direction.

[0063] Because driving power for driving the pixels P and
causing the pixels P to emit light is supplied through the
voltage line VL, the amount of current flowing through the
voltage line VL is relatively large. The voltage line VL. has a
line resistance, and a voltage drop occurs due to the current
flowing through the voltage line VL. The voltage drop is
referred to as an IR-drop. In order to reduce the amount of the
IR-drop, the voltage line VL, may be designed to have a low
line resistance. For example, the voltage line VL may have a
greater width than other lines (for example, the data lines DL,
the scan lines SL, and repair lines RL). For example, a width
of the voltage line VL. may be several times greater than a
width of one of the data lines DL, the scan lines SL, and the
repair lines RL. Also, the voltage line VL. may have a greater
thickness than other lines.

[0064] Due to the IR-drop, a level of the power voltage
ELVDD may vary according to a position on the voltage line
VL. For example, a level of the power voltage ELVDD of a
portion of the voltage line VL that is directly coupled to the
power supply unit 150 is higher than a level of the ELVDD of
a portion of the voltage line VL that is far from the power
supply unit 150. When the power supply unit 150 is located
outside the display panel 110, a level of the power voltage
ELVDD may be reduced from an outer edge of the display
panel 110 toward a central portion of the display panel 110. A
luminance of the pixels P at a position where a level of the
power voltage ELVDD is high may be higher than a lumi-
nance of the pixels P at a position where a level of the power
voltage ELVDD is low.

[0065] However, because the pixels P are commonly
coupled to the voltage line VL and thus levels of the power
voltage ELVDD applied to adjacent pixels P may be substan-
tially the same or similar, a luminance difference between the
adjacent pixels P may not be great and the luminance differ-
ence may not be perceived by a viewer.

[0066] When a defective pixel is repaired by using a
dummy pixel DP, the dummy pixel DP and the pixel P that is
adjacent to the defective pixel may not be adjacent to each
other. In this case, there may be a great difference between a
level of the power voltage ELVDD applied to the pixel P that
is adjacent to the defective pixel and a level of the power
voltage ELVDD applied to the dummy pixel DP. In this case,
there may be a luminance difference between the pixel P that
is adjacent to the defective pixel and the defective pixel that is
repaired by using the dummy pixel DP, and the luminance
difference may be perceived by the viewer. Thus, an image
with reduced quality may be seen by the viewer.

[0067] InFIG.1,inorderto avoid (or reduce) image quality
degradation due to such a luminance difference, the power
voltage ELVDD that is applied to the dummy pixel DP that is
used to repair the defective pixel may not be directly applied
from the voltage line VL, and may be applied through a repair
line RL. For example, the power voltage ELVDD that is
applied to the defective pixel or a neighboring pixel of the
defective pixel may be applied through the repair line RL to
the dummy pixel DP that is used to repair the defective pixel.
Accordingly, a luminance difference between the defective
pixel that is repaired by using the dummy pixel DP and the
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pixel P that is adjacent to the defective pixel may be reduced,
which will be explained below in more detail.

[0068] The display panel 110 includes the plurality of
repair lines RL including a repair line RLj of FIG. 1. Each of
the repair lines RL is connectable to the pixels P of the same
column, and extends in the column direction to be connect-
able (e.g., configured to be coupled) to the dummy pixels DP
of the same column. Referring to FIG. 1, the repair line RLj is
transferably arranged to transfer driving current to one (for
example, the pixel Pij) selected from among the pixels P of
the same column from the dummy pixel DPj of the same
column. When the repair line RLj is coupled to the pixel Pij of
the same column and the dummy pixel DPj of the same
column, the dummy pixel DPj may apply a driving current to
the pixel Pij through the repair line RLj. Referring to FIG. 1,
the repair line RLj is transferably arranged to transfer driving
power, e.g., the power voltage ELVDD, which is supplied to
the pixel Pij, from a power node that receives the driving
power of the pixel Pij to the dummy pixel DPj of the same
column or a dummy pixel of a different column. When the
repair line RLj is connected to a dummy pixel of the same
column or different column as or from the pixel Pij, the
driving power that is supplied to the pixel Pij may be supplied
through the repair line RIj to the dummy pixel coupled to the
repair line RLjj.

[0069] The terms “connectable” and “configured to be
coupled” used herein refer to a state or configuration where a
line is not currently electrically coupled but may be electri-
cally coupled during a repair process. For example, when a
first member and a second member are arranged to be con-
nectable, although the first member and the second member
are not currently coupled to each other, the first member and
the second member may be coupled to each other during a
repair process.

[0070] Structurally, the “connectable” first and second
members may be arranged to intersect each other with an
insulating film therebetween in an overlap region. When a
laser beam is emitted to the overlap region during a repair
process, the insulating film in the overlap region may break
down and the first member and the second member may be
electrically coupled to each other. A method of causing the
insulating film to break down is not limited to the emission of
the laser beam.

[0071] The term “transferrable” or “transferably” used
herein refers to a case where when two connectable elements
are coupled to each other during a repair process, and a
current or voltage transfer may occur between the two ele-
ments. That is, although no transfer occurs between the two
elements before the two elements are coupled to each other
during a repair process, once the two elements are coupled to
each other during the repair process, a transfer may occur
between the two elements.

[0072] The expression “separable” or “separably” used
herein refers to a case where elements may be separated by
using a laser beam during a repair process. For example, when
a first member and a second member are separably coupled to
each other, although the first member and the second member
are currently coupled to each other, the first member and the
second member may be separated or isolated from each other
during a repair process.

[0073] Structurally, a first member and a second member
that are separably coupled to each other may be arranged to be
connectable to each other through a conductive connection
member. When a laser beam is emitted to the conductive
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connection member during a repair process, a portion of the
conductive connection member where the laser beam is emit-
ted melts and is cut. Thus, the first member and the second
member are electrically insulated from each other. For
example, the conductive connection member may include a
silicon layer that may melt due to heat generated by a laser
beam. In this case, the conductive connection member that
separably connects the first member and the second member
may include a portion where a laser beam may be emitted.
Alternatively, the conductive connection member may melt
and be cut due to Joule heat caused by a current. A method of
cutting the conductive connection member is not limited to
the emission of the laser beam.

[0074] The dummy pixels DP including the dummy pixel
DPj are arranged in the dummy area DA. As shown in FIG. 1,
the dummy pixels DP may be arranged in the row direction.
Alternatively, the dummy pixels DP may be arranged in two
or more rows. Alternatively, the dummy pixels DP may be
arranged in two or more rows over and under the active area
AA. Alternatively, the dummy area DA may be formed at the
left and/or the right of the active area AA, and the dummy
pixels DP may be arranged in the column direction.

[0075] The dummy pixels DP may be respectively coupled
to the data lines DL of the same column. The dummy pixels
DP may be coupled to the repair line RL of the same column.
When the dummy pixels DP are arranged in two or more rows
or the dummy pixels DP include two or more dummy pixel
circuits DPC, the repair line RL may be arranged to be
coupled to one of the dummy pixels DP of the same column
or may be arranged to be coupled to one of the dummy pixel
circuits DPC of the dummy pixel DP of the same column.
[0076] The scan line SLn+1 for the dummy pixels DP is
arranged in the dummy area DA in FIG. 1, and in this case, a
scan signal for the dummy pixels DP may be applied through
the scan line SLn+1 to the dummy pixels DP. However, the
present embodiment is not limited thereto, and additional
scan lines for the dummy pixels DP may be further arranged
in the dummy area DA, or any scan line may be omitted and
thus may not be coupled to the scan driver 120.

[0077] Each of the pixels P includes a light-emitting ele-
ment E and a pixel circuit PC that are separably coupled to
each other. Although one pixel P includes one light-emitting
element E and one pixel circuit PC in FIG. 1, the present
embodiment is not limited thereto and one pixel P may
include a plurality of the light-emitting elements E and a
plurality of the pixel circuits PC. In this case, a light-emitting
element E and a pixel circuit PC which form a pair may
constitute one subpixel.

[0078] The light-emitting element E may be an OLED
including an organic light-emitting layer that is arranged
between a pixel electrode and a counter electrode. The pixel
electrode and the counter electrode may be respectively an
anode and a cathode of the OLED. Alternatively, according to
aconfiguration of the pixel circuit PC, the pixel electrode may
be a cathode of the OLED and the counter electrode may be an
anode of the OLED. The pixel electrode of the light-emitting
element E used herein may refer to an electrode that is cur-
rently coupled to the pixel circuit PC but may be separated or
isolated from the pixel circuit PC.

[0079] A unit pixel may include a plurality of subpixels
representing a plurality of colors in order to display various
colors. The pixel P used herein generally refers to one sub-
pixel. However, the present embodiment is not limited
thereto, and the pixel P may refer to one unit pixel including
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a plurality of subpixels. That is, one pixel may mean one
subpixel or a plurality of subpixels constituting one unit pixel.
[0080] Each of the dummy pixels DP includes the dummy
pixel circuit DPC. One dummy pixel DP may include a plu-
rality of the dummy pixel circuits DPC. The pixel circuit PC
and the dummy pixel circuit DPC may be pixel circuits using
an analog driving method. Alternatively, the pixel circuit PC
and the dummy pixel circuit DPC may be pixel circuits using
a digital driving method.

[0081] Thedummy pixel DP in embodiments of the present
invention may include a light-emitting element. When the
dummy pixel DP includes a light-emitting element, the light-
emitting element may not actually emit light and may just
function as a circuit element. For example, the light-emitting
element may function as a capacitor. Although the following
embodiments ofthe present invention will be explained on the
assumption that the dummy pixel DP includes only the
dummy pixel circuit DPC, a structure of the dummy pixel DP
in the embodiments of the present invention is not limited
thereto.

[0082] One dummy pixel may mean one dummy pixel cir-
cuitor a number of dummy pixel circuits corresponding to the
number of subpixels constituting one unit pixel.

[0083] The controller 140 may control the scan driver 120
and the data driver 130.

[0084] The controller 140 may control the power supply
unit 150 to apply the power voltage ELVDD, the power volt-
age ELVSS, an emission control signal EM, an initialization
voltage Vint to the pixels P. The controller 140 may generate
a plurality of control signals including a scan control signal
SCS and a data control signal DCS. For example, the control-
ler 140 may generate the scan control signal SCS, the data
control signal DCS, and digital image data DATA based on a
horizontal synchronization signal and a vertical synchroniza-
tion signal.

[0085] The scan driver 120 may sequentially drive the scan
lines SL in response to the scan control signal SCS. For
example, the scan control signal SCS may be an instruction
signal instructing the scan driver 120 to start to scan the scan
lines SL. The scan driver 220 may generate scan signals, and
may sequentially apply the scan signals to the pixels P and the
dummy pixels DP through the scan lines SL.

[0086] The data driver 130 may drive the data lines DL in
response to the data control signal DCS and the digital image
data DATA. The data driver 130 may convert the digital image
data DATA having a gray scale into data signals having a gray
scale voltage corresponding to the gray scale, and may
sequentially apply the data signals to the pixels P and the
dummy pixels DP through the data lines DL.

[0087] When the pixel Pij of F1G. 1 is a defective pixel, the
dummy pixel DPj may be used to repair the pixel Pij. When
the pixel Pij of FIG. 1 is not a defective pixel and a neighbor-
ing pixel of a defective pixel, the dummy pixel DPj may be
used to repair the defective pixel, and a power voltage applied
to the pixel Pij may be applied as a power voltage to the
dummy pixel DPj.

[0088] Forexample, when the pixel Pij of FIG. 1 is a defec-
tive pixel, the light-emitting element E of the pixel Pij may be
separated or isolated from the pixel circuit PC of the pixel Pij,
and may be coupled to the dummy pixel DPj of the same
column through the repair line RLj of the same column. The
light-emitting element E of the pixel Pij may receive driving
current that is generated by the dummy pixel circuit DPC of
the dummy pixel DPj through the repair line RLj of the same
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column, and may emit light at a luminance corresponding to
the driving current. Because the pixel Pij and the dummy
pixel DPj are located at the same column, the defective pixel
Pij and the dummy pixel DPI may commonly receive a data
signal through the data line DIj of the same column.

[0089] Alternatively, when the pixel Pij of FIG. 1 is an
adjacent pixel of a defective pixel, the power voltage ELVDD
that is applied to the pixel Pij is applied to the dummy pixel
DPj through the repair line RLj of the same column. In this
case, because only the pixel Pij and the dummy pixel DPj are
coupled to the repair line RLj, the amount of current flowing
through the repair line R1j is relatively small. Accordingly,
no or a very small voltage drop occurs in the repair line RLj,
and there is no or a slight difference between a level of the
power voltage ELVDD that is applied to the pixel Pij and a
level of the power voltage ELVDD that is applied to the
dummy pixel DPj. Accordingly, even when the light-emitting
element E of the defective pixel emits light according to a
driving current that is supplied by the dummy pixel circuit
DPC, a luminance of the light-emitting element E of the
defective pixel and a luminance of the light-emitting element
E of the pixel Pjj that is an adjacent pixel of the defective pixel
are substantially the same or have a very small difference
therebetween that is not perceived by the viewer. Various
modifications of the present embodiment will be explained
below in more detail.

[0090] Although only one pixel Pij and one dummy pixel
DP;j located in the same column are illustrated in FIG. 1 due
to a spatial limitation, it will be understood by one of ordinary
skill in the art that the plurality of pixels P and the plurality of
dummy pixels DP may be arranged on the display panel 110.
Although only the scan line SLi, the data line DLj, and the
repair line RLj are illustrated in FIG. 1, it will be understood
by one of ordinary skill in the art that n+1 scan lines SL, m
data lines DL, and m repair lines RL are arranged on the
display panel 110, where m and n are natural numbers and
may be the same or different from each other.

[0091] FIG. 2 is a circuit diagram illustrating the pixel P in
the organic light-emitting display apparatus 100, according to
an embodiment of the present invention.

[0092] Referring to FIG. 2, the pixel P includes the pixel
circuit PC and the light- emitting element E. The pixel circuit
PC and the light-emitting element E are separably coupled to
each other.

[0093] The light-emitting element E may be, for example,
an OLED including an anode and a cathode. For example, the
anode may be coupled to the pixel circuit PC, and a power
voltage (e.g., ELVSS) may be applied to the cathode.

[0094] The pixel circuit PC includes first through fourth
nodes Na, Nb, Nc, and Nd. The first node Na is separably
coupled to a pixel electrode (an anode, in FIG. 2) of the
light-emitting element E. For example, the first node Na is
currently connected to the pixel electrode, and may be sepa-
rated or isolated during a repair process. The pixel circuit PC
may output driving current I through the first node Na. An
output node of the pixel circuit PC used herein may refer to a
node through output current of the pixel circuit PC flows such
as the first node Na of FIG. 2.

[0095] The second node Nb is a node to which a power
voltage (e.g., the power voltage ELVDD) is applied. Due to
the power voltage, the pixel circuit PC is driven and the
driving current I is generated. A power node of the pixel
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circuit PC used herein may refer to a node to which the power
voltage of the pixel circuit PC is applied such as the second
node Nb of FIG. 2.

[0096] The third node Nc is a node that receives a scan
signal S, and the fourth node Nd is a node that receives a data
signal D.

[0097] The pixel circuit PC may include, for example, a
switching transistor T1, a driving transistor T2, and a storage
capacitor C as shown in FIG. 2. The switching transistor T1
may transfer to a fifth node Ne the data signal D that is applied
to the fourth node Nd in response to the scan signal S that is
applied to the third node Nc. The storage capacitor C may be
coupled between the second node Nb and the fifth node Ne,
and may charge a voltage corresponding to the data signal D
that is transferred to the fifth node Ne. The driving transistor
T2 may output to the first node Na the driving current I
corresponding to the voltage charged by the storage capacitor
[0098] Cby using the power voltage that is applied through
the second node Nb. The light-emitting element E may emit
light at a luminance corresponding to the data signal D due to
the driving current 1.

[0099] The pixel circuit PC of FIG. 2 is merely an example
embodiment, and additional transistors and/or an additional
capacitor such as a power voltage compensation circuit may
be included in the pixel circuit PC in order to perform various
functions. Also, although the switching transistor T1 and the
driving transistor T2 are illustrated as NMOS transistors in
FIG. 2, the pixel circuit PC may include PMOS transistors or
acombination of an NMOS transistor and a PMOS transistor.
[0100] Although the pixel P of FIG. 2 may operate by using
an analog driving method, the present embodiment is not
limited thereto and the pixel P may operate by using a digital
driving method.

[0101] FIG. 3 is a circuit diagram illustrating the pixel P in
the organic light-emitting display apparatus 100 and the
dummy pixel DP that is coupled to the pixel P, according to an
embodiment of the present invention.

[0102] Thepixel P of FIG. 3 includes the same pixel circuit
as the pixel circuit PC of FIG. 2. The dummy pixel DP
includes the dummy pixel circuit DPC.

[0103] Inthe pixel circuit PC ofthe pixel P, the firstnode Na
is separably coupled to the pixel electrode of the light-emit-
ting element E of the pixel P. and may be separated or isolated
during a repair process. The pixel electrode of the light-
emitting element E that is separated or isolated from the pixel
circuit PC due to the first node Na is arranged to be connect-
able to the repair line RL and may be coupled to the repair line
RL during a repair process.

[0104] The dummy pixel circuit DPC may include first
through fourth dummy nodes respectively corresponding to
the first through fourth nodes Na, Nb, N¢, and Nd of the pixel
circuit PC. The first through fourth dummy nodes may be
respectively denoted by ‘DNa’, ‘DN¢’, and ‘DNd’. For
example, the dummy pixel circuit DPC may be the same as
the pixel circuit PC in terms of a circuit configuration. Alter-
natively, the dummy pixel circuit DPC may be different from
the pixel circuit PC.

[0105] Inthe dummy pixel circuit DPC of the dummy pixel
DP, the first dummy node

[0106] DNa is coupled to the repair line RL or is connect-
ably arranged and may be coupled to the repair line RL during
a repair process. Referring to FIG. 3, the repair line RL may
couple the pixel electrode of the light-emitting element E of
the pixel P and the dummy pixel circuit DPC.
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[0107] Another repair line may be coupled to the second
dummy node DNb. The another repair line may connect a
neighboring pixel that is located around the pixel P and the
dummy pixel circuit DPC. For example, the other repair line
may apply to the second dummy node DNb the power voltage
ELVDD that is applied to the neighboring pixel of the pixel P,
which will be explained below in more detail.

[0108] The third dummy node DNc receives the scan signal
S from the scan line SLn+1, and the fourth dummy node DNd
receives the data signal D from the data line DL. The same
data signal may be applied to the fourth dummy node DNd
and the fourth node Nd.

[0109] FIG.4isadiagram illustrating the display panel 110
of FIG. 1, according to an embodiment of the present inven-
tion.

[0110] Referring to FIG. 4, two pixels P and one dummy
pixel DP are illustrated for convenience of explanation. A first
pixel P1 is coupled to the voltage line VL, the ith scan line
SL4i, and the jth data line DL,j. A second pixel P2 is coupled to
the voltage line VL, the ith scan line SL1, and a j-1th data line
DLj-1. The dummy pixel DPj is coupled to the jth data line
DL;.

[0111] Other pixels and other dummy pixels are not shown
in FIG. 4. Also, other scan lines SL, other data lines DL, and
other repair lines RL are not shown. Although detailed struc-
tures of the pixel circuit PC, the light-emitting element E, and
the dummy pixel circuit DPC are not shown in FIG. 4, the
detailed structures may be the same as those described with
reference to FIG. 3.

[0112] Ineach of the first pixel P1 and the second pixel P2,
the pixel circuit PC and the light-emitting element E are
separably coupled to each other. The light-emitting element E
of the first pixel P1 is connectable to a first repair line RL1.
The power node of the pixel circuit PC of the first pixel P1 is
coupled to the voltage line VL, and is connectable to the first
repair line RL1. The light-emitting element E of the second
pixel P2 is connectable to a second repair line RL.2. The power
node of the pixel circuit PC of the second pixel P2 is coupled
to the voltage line VL, and is connectable to the second repair
line RL2. The dummy pixel circuit DPC of the dummy pixel
DP is coupled to the first repair line RL1 and/or the second
repair line RL2, or is configured to be coupled to the first
repair line RL1 and/or the second repair line RL.2.

[0113] FIG. 5 is a diagram for explaining a method of
repairing a defective pixel in the display panel 110 of FIG. 4,
according to an embodiment of the present invention. For
example, the method of repairing the first pixel P1, it is
assumed that a defect occurs in the first pixel P1, by using the
dummy pixel DP in the same column will be explained. 4.
Referring to FIG. 5, the second pixel P2 may be further used
to repair the first pixel P1.

[0114] Referring to FIG. 5, the light-emitting element E of
the first pixel P1 is electrically separated or isolated from the
pixel circuit PC of the first pixel P1. For example, the light-
emitting element E and the pixel circuit PC may be separated
or isolated from each other by cutting by emitting a laser
beam to a connection region 41 between the light-emitting
element E and the pixel circuit PC.

[0115] The light-emitting element E of the first pixel P1 is
electrically coupled to the dummy pixel circuit DPC (for
example, an output node of the dummy pixel circuit DPC) of
the dummy pixel DP. To this end, the pixel electrode of the
light-emitting element E of the first pixel P1 is coupled to the
first repair line RL1 of the same column. For example, the
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pixel electrode of the light-emitting element E is electrically
coupled to the first repair line RL1 by emitting a laser beam to
an overlap region 42 between a connection member (e.g., a
branch line) that is connected to the pixel electrode of the
light-emitting element E of the first pixel P1 and the first
repair line RL1 of the same column.

[0116] The dummy pixel circuit DPC is coupled to the first
repair line RL1. For example, the output node of the dummy
pixel circuit DPC is electrically coupled to the first repair line
RL1 by emitting a laser beam to an overlap region 43 between
a connection member (e.g., a branch line) coupled to the
output node of the dummy pixel circuit DPC and the first
repair line RL1 of the same column. Accordingly, the driving
current I that is output from the output node of the dummy
pixel circuit DPC may flow through the first repair lineRL1 to
the light-emitting element E of the first pixel P1.

[0117] The light-emitting element E of the first pixel P1
emits light at a luminance corresponding to a data signal Dj
due to the driving current I. If levels of the power voltages
ELVDDI1 and ELVDD2 respectively applied to the first pixel
P1 and the second pixel P2 that are adjacent to each other are
the same, a luminance of the first pixel P1 is almost the same
as a luminance when the first pixel P1 is not a defective pixel.
Also, a luminance of the first pixel P1 is almost the same as a
luminance of the second pixel P2 that is adjacent to the first
pixel P1, and even when there is a slight difference therebe-
tween, it may be difficult for the viewer to perceive the slight
difference.

[0118] The power node of the dummy pixel circuit DPC of
the dummy pixel DP is electrically coupled to the power node
of the pixel circuit PC of the second pixel P2 through the
second repair line RL.2. The second pixel P2 is a neighboring
pixel of the first pixel P1 that is a defective pixel. To this end,
the power node of the pixel circuit

[0119] PC of the second pixel P2 is coupled to the second
repair line RL2 in the same column. For example, the power
node of the pixel circuit PC of the second pixel P2 is electri-
cally coupled to the second repair line RL.2 by emitting a laser
beam to an overlap region 44 between the second repair line
RL2 of the same column and a connection member (for
example, abranch line) coupled to the power node ofthe pixel
circuit PC of the second pixel P2.

[0120] The dummy pixel circuit DPC is coupled to the
second repair line RL2. For example, the power node of the
dummy pixel circuit DPCis electrically coupled to the second
repair line RL2 by emitting a laser beam to an overlap region
45 between the second repair line RI.2 and a connection
member (for example, a branch line) coupled to the power
node of the dummy pixel circuit DPC. Accordingly, the power
voltage ELVDD2 applied to the power node of the pixel
circuit PC of the second pixel P2 may be applied to the power
node of the dummy pixel circuit DPC.

[0121] Because the second repair line RL2 itself has a line
resistance, an IR-drop may occur, and thus a level of the
power voltage ELVDD2 of the second pixel P2 may be
slightly reduced while being applied to the dummy pixel
circuit DPC. However, the reduction of the power voltage
ELVDD2 of the second pixel P2 is negligibly small. Accord-
ingly, a level difference between the power voltage ELVDD2
applied to the second pixel P2 and the power voltage
ELVDD2 applied to the dummy pixel DP is very small, and
thus, aluminance difference between the first pixel P1 and the
second pixel P2 due to this very small level difference may not
be perceived by the viewer.
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[0122] Referring to FIG. 5, in conclusion, the first repair
line RL1 may transfer the driving current I that is output from
the dummy pixel circuit DPC to the light-emitting element E
of the first pixel P1, and the second repair line RL2 may
transfer the power voltage ELVDD?2 of the second pixel P2 to
the power node of the dummy pixel circuit DPC.

[0123] In order to inactivate the pixel circuit PC of the first
pixel P1, the power node of the first pixel P1 may be separated
or isolated from the voltage line VL by using, for example, a
laser beam.

[0124] Although the second pixel P2 is located in the same
row as the first pixel P1 and is located in an adjacent column
with respect to the first pixel P1, the present embodiment is
not limited thereto. In FIG. 5, a power voltage of the second
pixel P2 is used is to prevent (or substantially prevent) a
luminance of the first pixel P1 that has been repaired from
being different from that of surrounding pixels. Accordingly,
the second pixel P2 may be any pixel, instead of an adjacent
pixel of the first pixel P1, as long as the second pixel P2 is a
neighboring pixel of the first pixel P1. For example, as long as
the power voltage ELVDD2 of the second pixel P2 and the
power voltage ELVDDI1 of the first pixel P1 are substantially
the same or similar to each other, the second pixel P2 that is
used to repair the first pixel P1 may be located at any position
in the vicinity of the first pixel P1.

[0125] FIG. 6is a diagram illustrating the display panel 110
of FIG. 1, according to another embodiment of the present
invention.

[0126] Referring to FIG. 6, like in FIG. 4, two pixels P and
one dummy pixel DP are illustrated for convenience of expla-
nation. Referring to FIG. 6, the same elements as those in
FIG. 4 are denoted by the same reference numerals. Accord-
ingly, the description already provided for the display panel
110 of FIG. 4 may apply to the display panel 110 of FIG. 6.
[0127] In FIG. 6, the dummy pixel circuit DPC of the
dummy pixel DP is coupled to the first repair line RL1, or is
configured to be coupled to the first repair line RL1. For
example, a power node of the dummy pixel circuit DPC of the
dummy pixel DP is coupled to the first repair line RL1 or is
configured to be coupled to the first repair line RL1.

[0128] Unlike in FIG. 4, the display panel 110 of FIG. 6
may further include an auxiliary repair line SRL that couples
the first repair line RL1 and the second repair line RL2.
Referring to FIG. 6, a connection member coupled to the
power node of the dummy pixel circuit DPC and a connection
member connected to the output node of the dummy pixel
circuit DPC are configured to be coupled to the first repair line
RL1. In this case, the auxiliary repair line SRL may be used to
form an electrical path between the second repair line RL1
and the power node of the dummy pixel circuit DPC.

[0129] FIG. 7 is a diagram for explaining a method of
repairing a defective pixel in the display panel 110 of FIG. 6,
according to an example embodiment of the present inven-
tion. For example, FIG. 7 is a diagram for explaining a
method of repairing the first pixel P1, assuming a defect
occurs in the first pixel P1, by using the dummy pixel DP in
the same column. Referring to FIG. 7, the second pixel P2 and
the auxiliary repair line SRL may be further used to repair the
first pixel P1.

[0130] Referring to FIG. 7, the light-emitting element E of
the first pixel P1 is electrically separated or isolated from the
pixel circuit PC of the first pixel P1. For example, the light-
emitting element E and the pixel circuit PC may be separated
or isolated from each other by performing cutting by emitting
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a laser beam to a connection region 601 between the light-
emitting element E and the pixel circuit PC.

[0131] The light-emitting element E of the first pixel P1 is
electrically coupled to the dummy pixel circuit DPC (that is,
to the output node of the dummy pixel circuit DPC) of the
dummy pixel DP. To this end, the pixel electrode of the
light-emitting element E of the first pixel P1 is coupled to the
first repair line RL1 of the same column. For example, the first
repair line RL1 and a connection member (e.g., a branch line)
coupled to the pixel electrode of the light-emitting element E
of the first pixel p1 are coupled to each other by emitting a
laser beam to an overlap region 611 between the first repair
line RL1 of the same column and the connection member
coupled to the pixel electrode of the light-emitting element E
of the first pixel P1. Accordingly, the pixel electrode of the
light-emitting element E is electrically coupled to the first
repair line RL1.

[0132] The dummy pixel circuit DPC is coupled to the first
repair line RL1. For example, the output node of the dummy
pixel circuit DPC is electrically coupled to the first repair line
RL1 by emitting a laser beam to an overlap region 612
between the first repair line RL1 of the same column and a
connection member (for example, a branch line) coupled to
the output node of the dummy pixel circuit DPC. Accord-
ingly, the driving current I that is output from the output node
of the dummy pixel circuit DPC may flow to the light-emit-
ting element E of the first pixel P1 through the first repair line
RL1.

[0133] Due to the driving current I, the light-emitting ele-
ment E of the first pixel P1 emits light with a luminance
corresponding to the data signal Dj. When it is assumed that
levels of the power voltages ELVDD1 and ELVDD?2 that are
respectively applied to the first pixel P1 and the second pixel
P2 that are adjacent to each other are almost the same, a
luminance of the first pixel P1 that is repaired is almost the
same as a luminance when the first pixel P1 operates nor-
mally. Also, a luminance of the first pixel P1 is almost the
same as a luminance of the second pixel P2 that is adjacent to
the first pixel P1, and even when there is a slight difference
between the luminance of the first pixel P1 and the luminance
of the second pixel P2, it is difficult for the viewer to perceive
this slight difference.

[0134] The power node of the dummy pixel circuit DPC of
the dummy pixel DP is electrically coupled to the power node
of the pixel circuit PC of the second pixel P2 that is a neigh-
boring pixel of the first pixel P1 that is a defective pixel
through the second repair line RL2. To this end, the power
node of the pixel circuit PC of the second pixel P2 is con-
nected to the second repair line RLL2 of the same column. For
example, the power node of'the pixel circuit PC of the second
pixel P2 is electrically coupled to the second repair line R1.2
by emitting alaser beam to an overlap region 613 between the
second repair line RL.2 of the same column and a connection
member (for example, a branch line) coupled to the power
node of the pixel circuit PC of the second pixel P2.

[0135] The auxiliary repair line SRL is used to form an
electrical path between the dummy pixel circuit DPC and the
second repair line RL2. For example, the second repair line
RL2 and the auxiliary repair line SRL are coupled to each
other in an overlap region 614, the auxiliary repair line SRL
and the first repair line RL1 are coupled to each other in an
overlap region 615, and the first repair line RL1 and a con-
nection member (for example, a branch line) coupled to the
power node of the dummy pixel circuit DPC are coupled to
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each other in an overlap region 616. Accordingly, the power
node of the dummy pixel circuit DPC is electrically coupled
to the second repair line

[0136] RL2. The power voltage ELVDD2 applied to the
power node of the pixel circuit PC of the second pixel P2 may
be applied to the power node of the dummy pixel circuit DPC
through the second repair line RL2, the auxiliary repair line
SRL, and the first repair line RL1. Two conductive members
may be coupled in each overlap region by emitting a laser
beam.

[0137] Both outer edges 603 and 604 of a portion of the
auxiliary repair line SRL that connects the first repair line
RL1 and the second repair line RT.2 may be cut. Accordingly,
other portions of the auxiliary repair line SRL may be used to
repair another defective pixel. The cutting may be performed
by, for example, emitting a laser beam.

[0138] Referring to FIG. 7, the first repair line RL1 trans-
fers an output current of the dummy pixel circuit DPC to the
first pixel P1, and applies the power voltage ELVDD?2 of the
second pixel P2 to the dummy pixel circuit DPC. To perform
these functions, the first repair line RL1 may be divided into
two. For example, a portion 602 of the first repair line RTL1
between the overlap region 616 between the connection
member of the power node of the dummy pixel circuit DPC
and the first repair line RL1 and the overlap region 612
between the connection member of the output node of the
dummy pixel circuit DPC and the first repair line RL1 may be
cut.

[0139] Because the second repair line RL.2, the auxiliary
repair line SRL, and the first repair line RL1 themselves have
a line resistance, an IR-drop may occur. Accordingly, a volt-
age level may be slightly reduced while the power voltage
ELVDD2 of the second pixel P2 is transferred to the dummy
pixel circuit DPC. However, the reduction of the voltage level
may be negligibly small. Accordingly, a level difference
between the power voltage ELVDD2 applied to the second
pixel P2 and the power voltage ELVDD?2 applied to the
dummy pixel DP may be very small, and a luminance differ-
ence between the first pixel P1 and the second pixel P2 due to
the very small level difference may not be perceived by the
viewer.

[0140] Referring to FIG. 7, in conclusion, the first repair
line RL1 may transfer the driving current I of the dummy
pixel circuit DPC to the light-emitting element E of the first
pixel P1, and the second repair line RL2 may transfer the
power voltage ELVDD2 of the second pixel P2 to the power
node of the dummy pixel circuit DPC.

[0141] In order to inactivate the pixel circuit PC of the first
pixel P1, the power node of the first pixel P1 may be separated
or isolated from the voltage line VL by using, for example, a
laser beam.

[0142] Although the second pixel P2 is located in the same
row as the first pixel P1 and is located at an adjacent column
with respect to the first pixel P1, the present embodiment is
not limited thereto. In FIG. 7, a power voltage of the second
pixel P2 is used is to prevent (or substantially prevent) a
luminance of the first pixel P1 that has been repaired from
being different from that of surrounding pixels. Accordingly,
the second pixel P2 may be any pixel, instead of an adjacent
pixel of the first pixel P1, as long as the second pixel P2 is a
neighboring pixel of the first pixel P. For example, as long as
the power voltage ELVDD2 of the second pixel P2 and the
power voltage ELVDDI1 of the first pixel P1 are substantially
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the same or similar to each other, the second pixel P2 that is
used to repair the first pixel P1 may belocated at any position.
[0143] FIG. 8isadiagram illustrating the display panel 110
of FIG. 1, according to another embodiment of the present
invention.

[0144] Referring to FIG. 8, like in FIG. 4, two pixels P and
one dummy pixel DP are illustrated for convenience of expla-
nation. Although omitted below, the description already pre-
sented for the display panel 110 of FIG. 4 may apply to the
display panel 110 of FIG. 8.

[0145] In FIG. 8, the dummy pixel circuit DPC of the
dummy pixel DP is coupled to the first repair line RL.1 and the
second repair line RL2, or is configured to be coupled to the
first repair line RL1 and the second repair line RL2. For
example, the power node and the output node of the dummy
pixel circuit DPC of the dummy pixel DP are coupled to the
first repair line RL1 and the second repair line RL2, or are
configured to be coupled to the first repair line RL1 and the
second repairline RL2. For example, a connection member of
the power node of the dummy pixel circuit DPC may overlap
to be connectable to both the first repair line RL1 and the
second repair line RL2, and a connection member of the
output node of the dummy pixel circuit DPC may overlap to
be connectable to both the first repair line RL1 and the second
repair line RL2, as shown in FIG. 8.

[0146] Inthisstructure, a driving current that is output from
the dummy pixel circuit DPC according to a repair process
may be transferred to the second pixel P2 in the same column
or the first pixel P1 in an adjacent column through a repair line
of the same column or a repair line of an adjacent column.
Also, a driving voltage that is applied to the dummy pixel
circuit DPC according to the repair process may be trans-
ferred from the second pixel P2 in the same column or the first
pixel P1 in the adjacent column through the repair line of the
same column or the repair line of the adjacent column. A
method of repairing a defective pixel by using the dummy
pixel DP in the same column has been explained in FIGS. 4
through 7. A method of repairing a defective pixel by using
the dummy pixel DP in an adjacent column will be explained
with reference to FIGS. 8§ and 9.

[0147] FIG. 9 is a diagram for explaining a method of
repairing a defective pixel in the display panel 110 of FIG. 8,
according to an embodiment of the present invention.
[0148] For example, FIG. 9 is a diagram for explaining a
method of repairing the first pixel P1, it is assumed that a
defect occurs in the first pixel P1, by using the dummy pixel
DP in an adjacent column. Referring to FIG. 9, the second
pixel P2 that is located in the same column as the dummy
pixel DP may be further used to repair the first pixel P1.
[0149] Referring to FIG. 9, the light-emitting element E of
the first pixel P1 is electrically separated or isolated from the
pixel circuit PC of the first pixel P1. For example, the light-
emitting element E and the pixel circuit PC may be separated
or isolated from each other by performing cutting by emitting
a laser beam to a connection region 91 between the light-
emitting element E and the pixel circuit PC.

[0150] The light-emitting element E of the first pixel P1 is
electrically coupled to the dummy pixel circuit DPC (that is,
to the output node of the dummy pixel circuit DPC) of the
dummy pixel DP in the adjacent column with respect to the
first pixel P1. To this end, the pixel electrode of the light-
emitting element E of the first pixel P1 is coupled to the first
repair line RL1 in the same column. For example, a connec-
tion member (e.g., a branch line) coupled to the pixel elec-
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trode of the light-emitting element E of the first pixel P1 and
the first repair line RL1 are coupled to each other inan overlap
region 92 by emitting a laser beam to the overlap region 92
between the first repair line RL1 in the same column and the
connection member coupled to the pixel electrode of the
light-emitting element E of the first pixel P1. Accordingly, the
pixel electrode of the light-emitting element E is electrically
coupled to the first repair line RL1.

[0151] The dummy pixel circuit DPC is provided to be
connectable to the repair line RL1 of the adjacent column as
well as to the repair line RL2 of the same column as shown in
FIG. 9. In FIG. 9, the dummy pixel circuit DPC is coupled to
the first repair line RL1 in the adjacent column. For example,
the output node of the dummy pixel circuit DPC is electrically
coupled to the firstrepair line RL1 by emitting a laser beam to
an overlap region 93 between the first repair line RL1 of the
adjacent column and a connection member (for example, a
branch line) coupled to the output node of the dummy pixel
circuit DPC. Accordingly, the driving current I that is output
from the output node of the dummy pixel circuit DPC may
flow to the light-emitting element E of the first pixel P1
through the first repair line RL1. Thus, the light-emitting
element E of the first pixel P1 emits light with a luminance
corresponding to the data signal Dj.

[0152] The power node of the dummy pixel circuit DPC is
electrically coupled through the second repair line RL2 to the
power node of the pixel circuit PC of the second pixel P2 that
is an adjacent pixel with respect to the first pixel P1. To this
end, the power node of the pixel circuit PC of the second pixel
P2 is coupled to the second repair line RL2 in the same
column. For example, the power node of the pixel circuit PC
of the second pixel P2 is electrically coupled to the second
repair line RL2 by emitting a laser beam to an overlap region
94 between the second repair line R1.2 in the same column
and a connection member (for example, a branch line)
coupled to the power node of the pixel circuit PC of the
second pixel P2.

[0153] Whenitis assumed that levels of the power voltages
ELVDDI1 and ELVDD2 that are respectively applied to the
first pixel P1 and the second pixel P2 that are adjacent to each
other are almost the same, a luminance of the first pixel P1
thathas been repaired is almost the same as a luminance of the
first pixel P1 in a normal operating state. Also, a luminance of
the first pixel P1 is almost the same as a luminance of the
second pixel P2 that is adjacent to the first pixel P1, and even
when there is a slight difference between the luminance of the
first pixel P1 and the luminance of the second pixel P2, it is
difficult for the viewer to perceive this slight difference.
[0154] Because the second repair line RL2 itself has a line
resistance, an IR-drop may occur. Accordingly, a voltage
level may be slightly reduced while the power voltage
ELVDD2 of the second pixel P2 is transferred to the dummy
pixel circuit DPC.

[0155] However, the reduction of the voltage level may be
negligibly small. Accordingly, a level difference between the
power voltage ELVDD2 applied to the second pixel P2 and
the power voltage ELVDD?2 applied to the dummy pixel DP
may be very small, and thus, a luminance difference between
the first pixel P1 and the second pixel P2 due to the very small
level difference may not be perceived by the viewer.

[0156] Referring to FIG. 9, in conclusion, the first repair
line RL1 may transfer the driving current I of the dummy
pixel circuit DPC to the light-emitting element E of the first
pixel P1, and the second repair line RL2 may transfer the
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power voltage ELVDD?2 of the second pixel P2 to the power
node of the dummy pixel circuit DPC.

[0157] Inorder to inactivate the pixel circuit PC of the first
pixel P1, the power node ofthe first pixel P1 may be separated
or isolated from the voltage line VL by using, for example, a
laser beam.

[0158] Although the second pixel P2 is located in the same
row as the first pixel P1 and is also located in an adjacent
column with respect to the first pixel P1, the present embodi-
ment is not limited thereto. In FIG. 9, a power voltage of the
second pixel P2 is used in order to prevent (or substantially
prevent) a luminance of the first pixel P1 that has been
repaired from being different from that of surrounding pixels.
Accordingly, the second pixel P2 may be any pixel, instead of
an adjacent pixel with respect to the first pixel P1 as long as
the second pixel P2 is a pixel neighboring the first pixel P1.
For example, as long as the power voltage ELVDD2 of the
second pixel P2 and the power voltage ELVDDI1 of the first
pixel P1 are substantially the same or similar to each other, the
second pixel P2 that is used to repair the first pixel P1 may be
located at any position in the vicinity of the first pixel P1.
[0159] Referring to FIGS. 4 through 9, when a defect
occurs in the first pixel P1 of the display panel 110, the
dummy pixel DP in the same column as the first pixel. P1 may
be used to repair the first pixel P1. The second pixel P2 that is
aneighboring pixel of the first pixel P1 may be used to supply
a driving power to the dummy pixel DP that is used to repair
the first pixel P1. Alternatively, when a defect occurs in the
first pixel P1 of the display panel 110, the dummy pixel DP
that is located in an adjacent column with respect to the first
pixel P1 may be used to repair the first pixel P1. The second
pixel P2 that is located in the same column as the dummy
pixel DP and is adjacent to the first pixel P1 may be used to
supply a driving power to the dummy pixel DP that is used to
repair the first pixel P1.

[0160] An adjacent pixel that is located at the left of a
defective pixel is used to repair the defective pixel in FIGS. 5
and 7, whereas an adjacent pixel that is located at the right of
the defective pixel is used to repair the defective pixel in FIG.
9. Also, a dummy pixel in the same column as a defective
pixel is used to repair the defective pixel in FIGS. 5 and 7,
whereas a dummy pixel of an adjacent column to the defective
pixel 1s used to repair the defective pixel in FIG. 9. As such,
because various modifications may be made to the embodi-
ments of the present invention, a defective pixel may be
repaired in various ways while minimizing the number of
dummy pixels and repair lines provided in a display panel.
[0161] FIG. 10is adiagram illustrating the pixel P and lines
around the pixel P, according to an embodiment of the present
invention.

[0162] Referring to FIG. 10, the pixel P that is coupled to
the scan line SL and the data line DL includes the pixel circuit
PC and the light-emitting element E. The pixel circuit PC and
the light-emitting element E are separable from each other in
acutting portion 101. A current connection member 1021 that
is coupled to the pixel electrode of the light-emitting element
E overlaps the repair line RL in an overlap portion 102, and is
connectable to the repair line RL. A power connection mem-
ber 1031 that is coupled to the power node of the pixel circuit
PC is coupled to the voltage line VL, overlaps the repair line
RL in an overlap portion 103, and is connectable to the repair
line RL. When the power connection member 1031 and the
repair line RL are coupled in the overlap portion 103, the
voltage line VL and the repair line RL are connected to each
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other. The repair line RL supplies a driving current to the pixel
P or transfers a power voltage from the pixel P to another
element. That s, two conductive members may be coupled to
each other in one of the two overlap portions 102 and 103.
[0163] FIG. 11 is a plan view illustrating parts of the lines
around the pixel P of FIG. 10, according to an embodiment of
the present invention. For example, FIG. 11 is a plan view
illustrating the overlap portions 102 and 103 and parts of the
connection members 1021 and 1031, the repair line RL, and
the voltage line VL of FIG. 10. FIG. 12 is a cross-sectional
view taken along line XII-X1II' of FIG. 11, according to an
embodiment of the present invention. FIG. 13 is a cross-
sectional view illustrating a part of the pixel P of FIG. 10,
according to an embodiment of the present invention. For
example, FIG. 13 is a cross-sectional view illustrating the
light-emitting element E and a driving transistor of the pixel
circuit PC, according to an embodiment of the present inven-
tion.

[0164] Referring to FIG. 12, the power connection member
1031 is formed on a substrate 121 and a buffer layer 122. A
first insulating film 123 is formed on the power connection
member 1031, and the current connection member 1021 is
formed on the first insulating film 123.

[0165] Referring to FIGS. 11 through 13, the current con-
nection member 1021 may be formed of the same material
and on the same layer as one conductive electrode, for
example, a gate electrode 132, which is included in a TFT of
the pixel circuit PC. A second insulating film 124 is formed on
the current connection member 1021, and the repair line RL is
formed on the second insulating film 124 to overlap at least a
part of the current connection member 1021 in the overlap
portion 102 and to be connectable to the current connection
member 1021,

[0166] Thepower connection member 1031 may be formed
of the same material and on the same layer as an active layer
131 that is included in the TFT of the pixel circuit PC. The
power connection member 1031 may be formed of, for
example, amorphous silicon, crystalline silicon, or oxide
semiconductor. The first insulating film 123 and the second
insulating film 124 are formed on the power connection mem-
ber 1031, and the voltage line VL that is coupled to the power
connection member 1031 through a contact hole is formed on
the second insulating film 124. The repair line RL is formed
on the second insulating film 124 to overlap with atleast a part
of the power connection member 1031 in the overlap portion
103 and to be connectable to the power connection member
1031.

[0167] For example, when the repair line RL is used to
repair the pixel P of FIG. 10, the repair line RL may supply a
driving current that is output from a dummy pixel to the
light-emitting element E of the pixel P. To this end, the cutting
portion 101 between the pixel circuit PC and the light-emit-
ting element E is separated. An insulating film that is inter-
posed in the overlap portion 102 may break down. Once the
insulating film of the overlap portion 102 breaks down, the
repair line RL may be coupled to the light-emitting element E
through the current connection member 1021 and may supply
driving current.

[0168] Alternatively, the repair line RL may be used to
repair another defective pixel, and to this end, when the repair
lineRL is used to apply a power voltage to adummy pixel that
is used to repair the defective pixel from the pixel P of FIG.
10, the repair line RL may apply to the dummy pixel a power
voltage that is applied to the power node of the pixel circuit
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PC. To this end, an insulating film that is arranged between
two conductive members in the overlap portion 103 may
break down. Once the insulating film of the overlap portion
103 breaks down, the repair line RL may be electrically
coupled to the voltage line VL through the power connection
member 1031, and may transfer the driving current to the
dummy pixel that is coupled to the repair line RL.

[0169] FIG. 14 is a diagram illustrating the dummy pixel
DP and lines around the dummy pixel DP, according to an
embodiment of the present invention.

[0170] Referring to FIG. 14, the dummy pixel DP that is
coupled to a dummy scan line DSL and the data line DL
includes the dummy pixel circuit DPC. The dummy pixel DP
may further include a circuit corresponding to the light-emit-
ting element E as a circuit element as described above. A
power connection member 1041 that is coupled to the output
node of the dummy pixel circuit DPC overlaps the repair line
RL in an overlap portion 104, and is connectable to the repair
line RL. A current connection member 1051 that is coupled to
the power node of the dummy pixel circuit DPC overlaps with
the repair line RL in an overlap portion 105, and is connect-
able to the repair line RL. Although both the power connec-
tion member 1041 and the current connection member 1051
are connectable to the repair line RL in FIG. 14, the power
connection member 1041 and the current connection member
1051 of the dummy pixel circuit DPC may be respectively
connectable to different repair lines RL in the above embodi-
ments of the present invention. Alternatively, the power con-
nection member 1041 and the current connection member
1051 of the dummy pixel circuit DPC may be configured to be
coupled to two different repair lines RL. Accordingly, the
present embodiment is not limited to FIG. 14.

[0171] FIG. 15 is a plan view illustrating parts of the lines
around the dummy pixel

[0172] DP of FIG. 14, according to an embodiment of the
present invention. For example, FIG. 15 is a plan view illus-
trating the overlap portions 104 and 105 and parts of the
power and current connection members 1041 and 1051 and
the repair line RL. FIG. 16 is a cross-sectional view taken
along line XVI-XVT of FIG. 14, according to an embodiment
of the present invention. FIG. 17 is a cross-sectional view
illustrating a part of the dummy pixel DP of FIG. 14, accord-
ing to an embodiment of the present invention. For example,
FIG. 17 is a cross-sectional view illustrating a driving tran-
sistor of the dummy pixel circuit DPC of FIG. 14 and the
overlap portion 105 of FIG. 14, according to an embodiment
of the present invention.

[0173] Referring to FIG. 16, the power connection member
1041 is formed on a substrate 161 and a buffer layer 162. A
first insulating film 163 is formed on the power connection
member 1041, and the current connection member 1051 is
formed on the first insulating film 163.

[0174] Referring to FIGS. 15 through 17, the power con-
nection member 1041 may be formed of the same material
and on the same layer as an active layer 151 that is included in
a'TFT ofthe dummy pixel circuit DPC. The power connection
member 1041 may be formed of, for example, amorphous
silicon, crystalline silicon, or oxide semiconductor. A first
insulating film 163 and a second insulating film 164 are
formed on the power connection member 1041, and the repair
line RL is formed on the second insulating film 164 to overlap
at least a part of the power connection member 1041 in the
overlap portion 104 and to be connectable to the power con-
nection member 1041. An electrode 153 in FIG. 17 may be
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electrically coupled to the power connection member 1051 of
FIG. 14 and may apply a power voltage to the driving tran-
sistor.

[0175] The current connection member 1051 may be
formed of the same material and on the same layer as one
conductive electrode, for example, a gate electrode 152,
whichis included in the TFT of the dummy pixel circuit DPC.
The second insulating film 164 is formed on the current
connection member 1051, and the repair line RL is formed on
the second insulating film 164 to overlap at least a part of the
current connection member 1051 in the overlap portion 105
and to be connectable to the current connection member
1051.

[0176] For example, when the repair line RL transfers a
driving current to a defective pixel from the dummy pixel DP
of FIG. 14, an insulating film that is interposed in the overlap
portion 104 may break down. Once the insulating film of the
overlap portion 104 breaks down, the output node of the
dummy pixel circuit DPC and the repair line RL may be
coupled to each other through the current connection member
1041, and a driving current that is output from the output node
of the dummy pixel circuit DPC may flow to the repair line RL
through the current connection member 1041.

[0177] Alternatively, when the repair line RL applies the
power voltage ELVDD to the dummy pixel circuit DPC of
FIG. 14, an insulating film that is interposed in the overlap
portion 105 may break down. Once the insulating film of the
overlap portion 105 breaks down, the power node of the
dummy pixel circuit DPC and the repair line

[0178] RL may be coupled to each other through the power
connection member 1051, and the power voltage ELVDD
may be applied to the power node of the dummy pixel circuit
DPC from the repair line RL.

[0179] According to one or more embodiments of the
present invention, a defective pixel may be repaired by using
a dummy pixel so that the defective pixels may operate nor-
mally. According to the one or more embodiments of the
present invention, a luminance difference between the defec-
tive pixel that has been repaired and a pixel that is adjacent to
the defective pixel and which is caused by an IR-drop of a
power voltage line may be reduced or minimized. The effects
of the one or more embodiments of the present invention may
be achieved by using one repair line per pixel column. That is,
the one or more embodiments of the present invention may be
implemented without using a plurality of repair lines per pixel
column. Accordingly, an aperture ratio of a display panel may
be increased and parasitic capacitance may be reduced by
minimizing the number of lines in the display panel.

[0180] According to an organic light-emitting display
apparatus and a method of repairing the same of the one or
more of the one or more embodiments of the present inven-
tion, a defective pixel may be repaired by using a dummy
pixel.

[0181] According to an organic light-emitting display
apparatus and a method of the same of the one or more of the
one or more embodiments of the present invention, a lumi-
nance difference between a defective pixel that has been
repaired and a pixel that is adjacent to the defective pixel and
which is caused by an IR-drop ofa power voltage line may be
reduced or minimized.

[0182] While one or more embodiments of the present
invention have been described with reference to the figures, it
will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein

Dec. 17,2015

without departing from the spirit and scope of the present
invention as defined by the following claims.

[0183] Accordingly, the true technical scope of the present
invention is defined by the technical spirit of the appended
claims, and their equivalents.

What is claimed is:

1. An organic light-emitting display apparatus comprising:

a plurality of dummy pixels comprising a dummy pixel

circuit;

a plurality of pixels comprising

a first pixel comprising:

a light-emitting element configured to emit light in
response to a driving current supplied from the
dummy pixel circuit; and

a pixel circuit separated from the light-emitting ele-
ment;

a plurality of voltage lines configured to apply a power

voltage to a power node of a second pixel; and

a plurality of repair lines comprising:

a first repair line coupling the dummy pixel circuit and
the light-emitting element and configured to transfer
to the light-emitting element the driving current sup-
plied from the dummy pixel circuit; and

a second repair line coupling the dummy pixel circuit
and the power node of the second pixel and configured
to apply to the dummy pixel circuit the power voltage
that is applied to the power node.

2. The organic light-emitting display apparatus of claim 1,
wherein the second pixel is adjacent the first pixel.

3. The organic light-emitting display apparatus of claim 1,
wherein the plurality of pixels comprising the first pixel and
the second pixel are arranged in a row direction and a column
direction,

at least one of the repair lines and atleast one of the dummy

pixels are arranged in each column,

the second pixel is located in a first pixel column and the

first pixel is located in a second pixel column different

from the first pixel column,

the first repair line corresponds to the first pixel column,

and the second repair line corresponds to the second

pixel column, and

the dummy pixel configured to supply the driving current

to the light-emitting element corresponds to the first

pixel column or the second pixel column.

4. The organic light-emitting display apparatus of claim 1,
further comprising an auxiliary repair line electrically cou-
pling the dummy pixel circuit and the second repair line.

5. The organic light-emitting display apparatus of claim 4,
wherein the auxiliary repair line couples at least two repair
lines from among the plurality of repair lines.

6. The organic light-emitting display apparatus of claim 5,
wherein the auxiliary repair line couples the first repair line
and the second repair line,

the first repair line comprises a first portion coupling the

auxiliary repair line and the dummy pixel circuit and a

second portion coupling the dummy pixel circuit and the

light-emitting element. and

the first portion and the second portion are electrically

isolated from each other.

7. The organic light-emitting display apparatus of claim 5,
wherein the auxiliary repair line comprises a first node
coupled to the first repair line and a second node coupled to
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the second repair line, and both outer edges of a portion of the
auxiliary repair line between the first node and the second
node are cut.

8. The organic light-emitting display apparatus of claim 1,
wherein the second pixel comprises a second pixel circuit and
a second light-emitting element configured to emit light in
response to a driving current supplied from the second pixel
circuit.

9. A method of repairing an organic light-emitting display
apparatus,

the organic light-emitting display apparatus comprising:

a plurality of dummy pixels each comprising a dummy
pixel circuit;

a plurality of pixels each comprising a light-emitting
element and a pixel circuit; and

aplurality of repair lines each coupling at least one of the
plurality of pixels and at least one of the plurality of
dummy pixels,

the method comprising:

electrically isolating the light-emitting element and the
pixel circuit in a first pixel in which a defect occurs;

electrically coupling the light-emitting element and the
dummy pixel circuit of the first pixel to a first repair
line to supply a driving current from the dummy pixel
circuit to the light-emitting element of the first pixel;
and

electrically coupling a power node of a pixel circuit of a

second pixel and the dummy pixel circuit to a second
repair line to apply a power voltage of the second pixel to
the dummy pixel circuit.

10. The method of claim 9, wherein the plurality of pixels
are arranged in row directions and column directions,

at least one of the repair lines and atleast one of the dummy

pixels are arranged in each column, and

the first repair line and the second repair line are arranged

in different columns.

11. The method of claim 9, wherein the electrically cou-
pling of the power node comprises:

coupling the power node of the pixel circuit of the second

pixel to the second repair line;

coupling an output node of a pixel circuit of the dummy

pixel circuit to the first repair line;

coupling the first repair line and the second repair line by

using an auxiliary repair line; and

electrically isolating a portion between a first point of the

first repair line to which the output node of the pixel
circuit of the dummy pixel circuit is coupled and a sec-
ond point of the first repair line to which a power node of
the dummy pixel circuit is coupled.

12. The method of claim 11, wherein the auxiliary repair
line comprises a first node coupled to the first repair line and
a second node coupled to the second repair line, and the
method further comprises cutting both outer edges of a por-
tion between the first node and the second node.

13. The method of claim 9, wherein the electrically cou-
pling of the light-emitting element comprises coupling the
light-emitting element of the first pixel and the first repair line
in an overlapping region between the light-emitting element
of the first pixel and the first repair line, and coupling the
dummy pixel circuit and the first repair line in an overlapping
region between the dummy pixel circuit and the first repair
line, and

the electrically coupling of the power node comprises cou-

pling the power node of the pixel circuit of the second
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pixel and the second repair line in an overlapping region
between the power node of the pixel circuit of the second
pixel and the second repair line and coupling the dummy
pixel circuit and the second repair line in an overlapping
region between the dummy pixel circuit and the second
repair line.

14. The method of claim 13, wherein the electrically cou-
pling of the light-emitting element comprises causing a first
insulating portion between the light-emitting element of the
first pixel and the first repair line and a second insulating
portion between the dummy pixel circuit and the first repair
line to break down, and

the electrically coupling of the power node comprises caus-

ing a third insulating portion between the power node of
the pixel circuit of the second pixel and the second repair
line and a fourth insulating portion between the dummy
pixel circuit and the second repair line to break down.

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

a plurality of dummy pixels, each of the dummy pixels

comprising a dummy pixel circuit;

a plurality of pixels, each of the plurality of pixels com-

prising a light-emitting element and a pixel circuit; and

a plurality of repair lines, each configured to couple a

corresponding one of the dummy pixels and a corre-
sponding one of the pixels,

wherein each pixel comprises a first connection portion

that enables one electrode of the light-emitting element
to be connectable to the repair line and a second connec-
tion portion that enables a power node of the pixel circuit
to be connectable to the repair line.

16. The organic light-emitting display apparatus of claim
15, wherein the dummy pixel comprises a third connection
portion that enables an output node of the dummy pixel circuit
to be connectable to the repair line and a fourth connection
portion that enables a power node of the dummy pixel circuit
to be connectable to the repair line.

17. The organic light-emitting display apparatus of claim
15, wherein the plurality of the pixels are arranged in a row
direction and a column direction,

each of a plurality of the repair lines and a plurality of the

dummy pixels are arranged in one column or one row,
and

each of the plurality of dummy pixels comprises a third

connection portion that enables an output node of the
dummy pixel circuit to be connectable to at least one
selected from the plurality of repair lines and a fourth
connection portion that enables a power node of the
dummy pixel circuit to be connectable to at least one
selected from the plurality of repair lines.

18. The organic light-emitting display apparatus of claim
17, wherein at least one selected from the third connection
portion and the fourth connection portion is configured to be
connectable to at least one selected from a first repair line that
is provided to correspond to a column of the dummy pixel and
asecond repair line that is arranged to correspond to a column
adjacent to the column of the dummy pixel.

19. The organic light-emitting display apparatus of claim
15, wherein the first connection portion comprises an over-
lapping region between one electrode of the light-emitting
element and the repair line with a first insulating portion
therebetween and an overlapping region between the power
node of the pixel circuit and the repair line with a second
insulating portion therebetween.
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20. The organic light-emitting display apparatus of claim
15, further comprising an auxiliary repair line coupling at
least two repair lines from among a plurality of the repair
lines.

21. The organic light-emitting display apparatus of claim
15, wherein each of the repair lines is arranged in each pixel
column or each pixel row,

the plurality of the pixels comprise a first pixel and a second

pixel, and

the plurality of repair lines comprise a first repair line that

is arranged in a first pixel column comprising the first
pixel and a second repair line that is arranged in a second
pixel column comprising the second pixel,

and the first pixel comprises a first connection portion that

enables one electrode of the light-emitting element to be
connectable to at least one of the first repair line and
second repair line, and a second connection portion that
enables a power node of the pixel circuit to be connect-
able to at least one of the first repair line and the second
repair line.
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