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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2013-0123598,
filed on Oct. 16, 2013, and entitled, “Organic Light-Emitting
Display Apparatus,” is incorporated by reference herein in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments herein relate to an
organic light-emitting display.

[0004] 2. Description of the Related Art

[0005] When a certain pixel is defective, the pixel may
always emit light or may never emit light irrespective of the
scan and data signals it receives. Such a pixel may be identi-
fied as a bright spot or a dark spot. A bright spot is highly
visible and therefore easily identifiable by a viewer. Attempts
have been made to repair defective pixels using dummy pix-
els. However, these approaches require additional memory
and timing circuits to drive the dummy pixels.

SUMMARY

[0006] In accordance with one embodiment, an organic
light-emitting display apparatus includes a plurality of pixels
arrayed in a first direction and a second direction in an active
area; a plurality of dummy pixels arrayed in the second direc-
tion in a dummy area; a plurality of first lines which extend in
the first direction and are connected to the pixels and the
dummy pixels; a plurality of repair lines which extend in the
first direction, are connected to the dummy pixels, and are
selectively connected to the pixels; a plurality of second lines
which extend in the second direction and are connected to the
pixels; at least one dummy line which extends in the second
direction and is connected to the dummy pixels; and at least
one dummy wiring which extends in the first direction, is
connected to the at least one dummy line, and is selectively
connected to one of the second lines.

[0007] Each of the pixels may include a light emitting
device and a pixel circuit that is separably connected to the
light emitting device, and each of the dummy pixels may
include a dummy pixel circuit. When at least one of the pixels
is defective, a light emitting device of the at least one defec-
tive pixel may be connected to a corresponding one of the
dummy pixels via a corresponding one of the repair lines, and
may be electrically separated from a pixel circuit of the at
least one defective pixel. One of the second lines connected to
the at least one defective pixel may be connected to the at least
one dummy wiring.

[0008] The pixel circuit may include a first transistor to
transfer a data signal in response to a scan signal; a capacitor
to charge a voltage that corresponds to the data signal; and a
second transistor to transfer driving current, that corresponds
to the voltage charged in the capacitor, to the light emitting
device.

[0009] Each of the first lines may be a scan line that trans-
fers the scan signal to the pixel circuit, and each of the plu-
rality of second lines may be a data line that transfers a
corresponding data signal to the pixel circuit. Each of the first
lines may be a data line that transfers a corresponding data
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signal to the pixel circuit, and each of the second lines may be
a scan line that transfers the scan signal to the pixel circuit.
[0010] The at least one dummy wiring may be in an outer
region of the active area and the dummy area. The at least one
dummy wiring may include a material with lower resistivity
than a material of the first lines and a material of the second
lines.

[0011] A plurality of compensation capacitors may be con-
nected to respective ones of the second lines. When at least
one of the pixels is defective, a second line connected to the at
least one defective pixel may be electrically separated from a
corresponding one of the compensation capacitors.

[0012] The compensation capacitors may include a plural-
ity of first electrodes connected to respective ones of the
second lines and a plurality of second electrodes that are
commonly connected, the second electrodes may be con-
nected to an external terminal through which an external
signal is to be input.

[0013] The dummy area may include a first dummy area
and a second dummy area, the active area may be between the
first and second dummy areas and includes a first active area
adjacent the first dummy area and a second active area adja-
cent the second dummy area, the repair lines may include first
repair lines connected to respective ones of the dummy pixels
in the first dummy area and second repair lines connected to
respective ones of the dummy pixels in the second dummy
area, the at least one dummy line may include at least one first
dummy line connected to the dummy pixels in the first
dummy area and at least one second dummy line connected to
the dummy pixels in the second dummy area, and the at least
one dummy wiring may include at least one first dummy
wiring connected to the at least one first dummy line and at
least one second dummniy wiring connected to the at least one
second dummy line.

[0014] When the pixels include a first defective pixel in the
first active area, the first defective pixel may be connected to
a corresponding one of the dummy pixels in the first dummy
area via a corresponding first repair line, and a second line
connected to the first defective pixel may be connected to the
at least one first dummy wiring. The pixels may include a
second defective pixel in the second active area, the second
defective pixel may be connected to a corresponding one of
the dummy pixels in the second dummy area via a corre-
sponding second repair line, and a second line connected to
the second defective pixel may be connected to the at least one
second dummy wiring.

[0015] The dummy area may include a first sub-dummy
area and a second dummy area that are arrayed in the second
direction, the at least one dummy line may include a first
dummy line to which dummy pixels in the first sub-dummy
area are connected and a second dummy line to which dummy
pixels in the second sub-dummy area are connected, and the
at least one dummy wiring includes a first dummy wiring to
which the first dummy line may be connected and a second
dummy wiring to which the second dummy line is connected.
[0016] A first driver may drive the plurality of first lines;
and a second driver may drive the plurality of second lines.
The second driver may drive the at least one dummy line via
a second line connected to the at least one dummy wiring
from among the plurality of second lines.

[0017] Inaccordance with another embodiment, an organic
light-emitting display apparatus includes a plurality of pixels
arrayed in a first direction and a second direction in an active
area; a plurality of dummy pixels arrayed in the second direc-
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tion in a dummy area; a plurality of active lines which extend
in the second direction and are connected to the pixels; a
plurality of dummy lines which extend in the second direction
and are selectively connected to the dummy pixels; and a
plurality of dummy wirings which extend in the first direc-
tion, and are respectively connected to the dummy lines, and
are selectively connected to the second lines.

[0018] Inaccordance with another embodiment, an organic
light-emitting display apparatus includes an active area
including an array ofpixels, each ofthe pixels including a first
light emitting device and a first pixel circuit that is separably
connected to the first light emitting device; a repaired pixel
including a second light emitting device, and a second pixel
circuit that is electrically separated from the second light
emitting device; a dummy pixel including a dummy pixel
circuit connected to the second light emitting device; a first
line connected to the second pixel circuit and the dummy
pixel circuit; and a dummy wiring that connects a dummy
line, which is connected to the dummy pixel circuit, to a
second line connected to the second pixel circuit in an outer
region of the active area. A first signal, which is transferred to
the second pixel circuit, may be input to the dummy pixel
circuit via the first line, and a second signal, which is trans-
ferred to the second pixel circuit, may be input the dummy
pixel circuit via the second line, the dummy wiring, and the
dummy line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Features will become apparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0020] FIG. 1 illustrates an embodiment of a display appa-
ratus;
[0021] FIG.2illustrates an embodiment of an organic light-

emitting display;
[0022]
[0023] FIG. 4 illustrates an embodiment of a method for
repairing a defective pixel;

[0024] FIG. 5 illustrates a circuit diagram of a dummy

pixel, a pixel, and a defective pixel that is repaired according
to one embodiment;

FIG. 3 illustrates an embodiment of a display panel,

[0025] FIG. 6 illustrates another embodiment of a display
panel;
[0026] FIG. 7 illustrates another embodiment of a method

for repairing a defective pixel;

[0027] FIG. 8 illustrates another embodiment of a display
panel;
[0028] FIG. 9 illustrates another embodiment of a display
panel;
[0029] FIG. 10 illustrates another embodiment of a display
panel;
[0030] FIG. 11 illustrates another embodiment of an

organic light-emitting display:

[0031] FIG. 12 illustrates an embodiment of the display
panel in F1G. 11;

[0032] FIG. 13 illustrates an embodiment of a method for
repairing a defective pixel in FIG. 12; and

[0033] FIG. 14 illustrates a circuit diagram of a dummy

pixel, a pixel, and a defective pixel that is repaired according
to another embodiment.
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DETAILED DESCRIPTION

[0034] Example embodiments are described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
[0035] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. Further, it will be understood that when a layer is
referred to as being “under” another layer, it can be directly
under, and one or more intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it canbe the
only layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.

[0036] FIG. 1illustrates an embodiment of a display appa-
ratus 100 which includes a display panel 110, a first driver
120, a second driver 130, and a controller 140. The first driver
120, the second driver 130, and the controller 140 may be
respectively formed in separate semiconductor chips or may
be integrated into a single chip. Alternatively, the first driver
120 and/or the second driver 130 may be formed on a sub-
strate on which the display panel 110 is formed.

[0037] An active area AA and a dummy area DA may be
defined in the display panel 110. The dummy area DA may be
disposed near or adjacent to the active area AA. For example,
the dummy area DA may be left or right of the active area AA.
Alternatively, dummy areas DA may be left and right of the
active area AA. Alternatively, the dummy area DA may be
above and/or below the active area AA.

[0038] In the active area AA, a plurality of pixels P are
arrayed in a first direction and a second direction. The pixels
P are connected to respective first lines [L11-L.17 that extend
in a first direction and second lines 1.21-L.2m that extend in a
second direction. In one embodiment, the pixels P may be
separably connected to the first lines L11-L1x. Alternatively,
the pixels P may be separably connected to the second lines
L21-1.2m. Alternatively, the pixels P may be separably con-
nected to the first lines L11-L17 and the second lines [.21-
L2m.

[0039] The display panel 110 may include repair lines RLi
that extend parallel to the first lines L11-L17. The repair lines
RLi are connected to dummy pixels DP and may be arrayed
such that the repair lines RLi are connectable to the pixels P.
[0040] In the dummy area DA, the dummy pixels DP are
connected to the first lines [.11-L1z that extend in the first
direction and dummy line DL2 that are arranged in the second
direction. The dummy pixels DP may be arrayed in the second
direction. For example, the dummy pixels DP may be arrayed
in a plurality of columns in the first direction in the dummy
area DA. A plurality of dummy lines DL2 may be disposed in
the dummy area DA.

[0041] In order to display various colors, a unit pixel may
include a plurality of sub-pixels that respectively display
different colors. In one embodiment, a pixel P may mainly
refer to a sub-pixel. In another embodiment, a pixel P may
refer to a unit pixel that includes a plurality of sub-pixels.
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Thus, pixel P may be understood to correspond to a single
sub-pixel or a plurality of sub-pixels that form the unit pixel.
[0042] Likewise, a dummy pixel DP may be understood to
correspond to one dummy pixel circuit or a plurality of
dummy pixel circuits that correspond to the number of the
plurality of sub-pixels forming the unit pixel. The description
that the dummy pixel DP is provided may be understood to
correspond to the case where a plurality of dummy pixel
circuits are provided. A dummy line that is connected to the
dummy pixel DP may be understood as including a plurality
of dummy lines that are respectively connected to the plural-
ity of dummy pixel circuits.

[0043] According to one embodiment, the terms “connect-
able”, “connectably”, or the like, may indicate that elements
may be connected by laser, or the like, during a repair process.
For example, in one embodiment, when a first member and a
second member are connectably disposed, it may be under-
stood that the first and second members are not actually
connected to each other, but that the first and second members
may be connected to each other during the repair process. The
phrase “selectively connected” may also have this meaning.
[0044] In terms of structure, the first and second members
that are connectable may be disposed so that the first and
second members cross each other in an overlapping region,
with an insulating layer between them. During the repair
process, when a laser is irradiated onto the overlapping
region, the insulating layer in the overlapping region is
destroyed. Thus, the first and second members are electrically
connected to each other.

[0045] Inaddition, according to one embodiment, the terms
“separable”, “separably”, or the like may indicate that ele-
ments may be separated by using laser, etc., during the repair
process. For example, when the first and second members are
separably connected, this may correspond to the situation
where the first and second members are actually connected to
each other, but then are electrically separated from each other
during the repair process. Also, the phrase “separably con-
nected” may be understood to mean able to be separated or
electrically disconnected from.

[0046] In terms of structure, the first and second members
that are separably connected may be disposed so that the first
and second members are connected by a conductive connect-
ing member. When laser is irradiated onto the conductive
connecting member during the repair process, the conductive
connecting member melts and is divided. Thus, the first and
second members are electrically connected to each other. For
example, the conductive connecting layer may include a sili-
con layer that may melt when laser is irradiated. Alternatively,
the conductive connecting layer may melt and be divided by
Joule heat generated by electric current.

[0047] The display panel 110 includes dummy wiring DW
that extends in the first direction and is connectable to the
dummy line DL.2 and the second lines [.21-1.2m. The dummy
wiring DW may be disposed in a dead space in an outer region
of the active area AA and the dummy area DA. A dead space,
for example, may refer to a region in the display panel 110
where the pixels P and the dummy pixels DP are not disposed.
Because the dummy wiring DW is disposed in the dead space,
the dummy wiring DW may be formed with a large design
margin. For example, the dummy wiring DW may have a
larger width and/or thickness so that line resistance of the
dummy wiring DW is reduced.

[0048] The dummy wiring DW may be formed, for
example, using a material with low resistance. For example,
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the dummy wiring DW may be formed using a material with
lower resistivity relative to materials used for the first lines
L11-L1» and the second lines 1.21-1.2m. Because the first
lines L.11-L.1» and the second lines [.21-L.2m cross each other
on the display panel 110, the first lines 1.11-L.1% and the
second lines [.21-[.2m may be disposed on different layers,
and may be formed using different materials according to a
pixel structure, although this is not a necessity.

[0049] Forexample, the firstlines L11-L1x may be formed
using a material with relatively higher resistivity, and the
second lines [.21-[.2m may be formed using a material with
relatively lower resistivity. For example, the first lines [.11-
L1r may include molybdenum (Mo) and the second lines
[.21-1.2m may include aluminum (Al).

[0050] Thesecond lines [.21-1.2m may further include tita-
nium (T1). For example, the second lines [.21-1.2m may have
a structure in which a titanium (Ti) layer, an aluminum (Al)
layer, and a titanium (1) layer are sequentially stacked, i.e., a
Ti/Al/Ti structure. According to one embodiment, the dummy
wiring DW and the second lines [.21-1.2m may be simulta-
neously formed using the same material.

[0051] The dummy wiring DW may have the same struc-
ture as the second lines 1.21-[.2m, e.g., a titanium (1) layer,
an aluminum (Al) layer, and a titanium (Ti) layer that are
sequentially stacked, i.e., a TiVAV/Ti structure. According to
another embodiment, the dummy wiring DW and the first
lines L11-L1» may be simultaneously formed using the same
material.

[0052] A plurality of dummy wirings DW may be on the
display panel 110. A plurality of defective pixels in the dis-
play panel 110 may be repaired. The number of repairable
defective pixels, for example, may be equal to or greater than
the number of dummy wirings DW.

[0053] The display panel 110 may be a flat display panel
such as but not limited to an organic light-emitting display, a
thin film transistor liquid crystal display (TFT-LCD), a
plasma display panel (PDP), or a light-emitting diode (LED)
display. Each pixel P may include a display device and a pixel
circuit separably connected to the display device. The display
device may include an organic emission layer or a liquid
crystal layer. When the display device includes an organic
emission layer, the display device may be referred to as a light
emitting device.

[0054] Thefirst driver 120 may provide a first control signal
to the pixels P via the first lines L11-L1#; and the second
driver 130 may provide a second control signal to the pixels P
via the second lines 1.21-L.2m. As illustrated in FIG. 1, the
second driver 130 is not directly connected to the dummy line
DL2. The controller 140 may control the first and second
drivers 120 and 130 according to horizontal and vertical sync
signals. A first power voltage source ELVDD, a second power
voltage source ELVSS, a light-emission control signal EM,
and an initialization voltage Vint may be applied to the pixels
P under control of the controller 140.

[0055] The first lines L11-L.1%» may be scan lines that trans-
mit scan signals to the pixels P; and the second lines [.21-1.2m
may be data lines that transmit data signals to the pixels P. In
this case, the first driver 120 may be a scan driver that gener-
ates and provides the scan signals to the pixels P; and the
second driver 130 may be a data driver that provides data
signals having gray voltages that correspond to digital image
data with gray scales to the pixels P. The present embodiment
will be described in detail with reference to FIG. 2.
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[0056] According to another embodiment, the first lines
L11-L1z may be the data lines that transmit the data signals to
the pixels P; and the second lines 1.21-L.2m may be the scan
lines that transmit the scan signals to the pixels P. In this case,
the second driver 130 may be a scan driver that generates and
provides the scan signals to the pixels P, and the first driver
120 may be a data driver that provides the data signals having
gray voltages that correspond to digital image data with gray
scale values to the pixels P.

[0057] Each of the pixels P may include a light emitting
device and a pixel circuit that is separably connected to the
light emitting device. Each of the dummy pixels DP may
include a dummy pixel circuit. For example, when the pixel P
in FIG. 1 is a defective pixel, a light emitting device of the
defective pixel is separated from a pixel circuit of the defec-
tive pixel. Then, the light emitting device of the defective
pixel may be connected to a corresponding dummy pixel DP
via a corresponding repair line RLi.

[0058] In addition, the second line 1.2j connected to the
defective pixel may be connected to the dummy line DL2 via
the dummy wiring DW. The scan signals applied to the defec-
tive pixel are applied to the dummy pixel DP via the first line
L1i. The datasignals applied to the defective pixel are applied
to the dummy pixel DP via the second line 1.2/, the dummy
wiring DW connected to the second line 1.2/, and the dummy
line DL2 connected to the dummy wiring DW. The dummy
pixel DP generates a driving current that corresponds to the
data signals. The driving current is supplied to the light emit-
ting device of the defective pixel via the repair line RLi. The
light emitting device emits light with a brightness level that
corresponds to the data signals. Thus, the light emitting
device of the defective pixel operates normally using the
dummy pixel DP.

[0059] According to another embodiment where the first
lines L11-L1r are the data lines and the second lines [.21-
L2m are the scan lines, the scan signals applied to the defec-
tive pixel are applied to the dummy pixel DP via the second
line L.2j, the dummy wiring DW connected to the second line
L2j, and the dummy line DL2 connected to the dummy wiring
DW. The data signals applied to the defective pixel are applied
to the dummy pixel DP via the first line L1i. The dummy pixel
DP generates the driving current that corresponds to the data
signals. Thus, the light emitting device of the defective pixel
emits light normally based on the driving current.

[0060] According to at least one embodiment, the terms
“corresponding,” “correspondingly,” or the like, may indicate
that elements are disposed on the same columns or rows when
taken in context. For example, when the first member is said
to be connected to a corresponding second member, the first
member may be understood to be connected to a second
member in the same column or same row as the first member.
[0061] FIG.2illustrates an embodiment of a block diagram
of an organic light-emitting display apparatus 200 which
includes a display panel 210, a scan driver 220, a data driver
230, and a controller 240. The organic light-emitting display
apparatus 200 of FIG. 2 may constitute to an example of the
display apparatus 100 of FIG. 1. In this caser, the scan driver
220 and the data driver 230 may respectively correspond to
the first driver 120 and the second driver 130 in FIG. 1.
[0062] The display panel 210 includes a plurality of data
lines DL1-DLm, a plurality of scan lines SL.1-SLn (where
n=m or n=m), the plurality of pixels P, and the plurality of
dummy pixels DP. The active area AA and the dummy area
DA are defined in the display panel 210. The plurality of

Apr. 16, 2015

pixels P are arrayed in the active area AA, and the dummy
pixels DP are arrayed in the dummy area DA.

[0063] The pixels P are respectively connected to corre-
sponding data lines (such as DL;j) from among the data lines
DL1-DLm, and a corresponding scan line (such as SLi) from
among the scan lines SL.1-SLn. The pixel P may include a
pixel circuit and a light emitting device that is separably
connected to the pixel circuit. The dummy pixels DP are
respectively connected to a dummy data line DDL and cor-
responding scan lines (such as SLi) from among the scan lines
SL1-SLn. The display panel 210 includes the dummy wiring
DW connected to the dummy data line DDL and is connect-
able to the data lines DL.1-DLm.

[0064] The controller 240 may generate a plurality of con-
trol signals that include a first control signal CON1 and a
second control signal CON2. For example, according to hori-
zontal and vertical sync signals, the controller 240 may gen-
erate the first control signal CON1, the second control signal
CON2, and digital image data DATA.

[0065] Inresponsetothe first control signal CON1, the scan
driver 220 may sequentially drive the scan lines SL1-SLn. For
example, the first control signal CON1 may be an indication
signal for indicating the scan driver 220 to start scan opera-
tions of the scan lines SL.1-SLn. The scan driver 220 may
generate the scan signals and sequentially provide the scan
signals to the pixels P and the dummy pixels DP via the scan
lines SL.1-SLn.

[0066] The data driver 230 may drive the data lines DL1-
DLm in response to the second control signal CON2 and the
digital image data DATA provided by the controller 240. The
data driver 230 may convert the digital image data DATA with
gray scale values to data signals having corresponding gray
voltages, and may provide the data signals to the pixels P via
the data lines DL.1-DLm. The data driver 230 may not be
directly connected to the dummy data line DDL. The dummy
data line DDL may be connected to any one of the data lines
DL1-DLm via the dummy wiring DW. The data driver 230
may provide the data signals to the dummy pixel DP via the
any one of the data lines DL1-DLm, the dummy wiring DW,
or the dummy data line DDL.

[0067] FIG. 3 illustrates an embodiment of display panel
210 which includes the active area AA that displays an image
by emitting light and the dummy area AA adjacent to the
active area AA.

[0068] In the active area AA, the plurality of scan lines
SL1-SLn and the plurality of data lines DL1-DLm are
arrayed. The plurality of pixels P are arrayed at intersections
of the scan lines SL1-SLn and the data lines DL1-DLm. The
pixel P includes a pixel circuit C and a light emitting device E
that emits light based on driving cutrent from the pixel circuit
C. The light emitting device E and the pixel circuit C may be
separably connected to each other. The pixel circuit C may
include at least one thin film transistor (TFT) and a capacitor.
The pixel P may emit light having a color, for example, red,
blue, green, or white. Colors other than red, blue, green, or
white may be emitted in other embodiments. The pixel circuit
C is connected 1o a scan line of the same row and a data line
of the same column.

[0069] According to one embodiment, the pixel circuit C is
separably connected to (e.g., able to be separated or electri-
cally disconnected from) the scan line SLi of the same row
and the data line DIj of the same column. To repair a defec-
tive pixel circuit C, the defective pixel circuit C may be
electrically separated from the scan line SLi of the same row,
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electrically separated from the data line DLj of the same
column, or electrically separated from both the scan line SLi
and the data line DL}j.

[0070] In each row, a plurality of repair lines RL.1-RLn are
arrayed parallel to the scan lines SL1-SLn. The light emitting
device E ofthe pixel Pis insulated from arepair line RLi of the
same row. During the repair process, the light emitting device
E may be electrically connected to the repair line RLi of the
same row. That is, the light emitting device E of the pixel P
may be disposed such that the light emitting device E is
connectable to the repair line RLi of the same row.

[0071] For example, the light emitting device E may be
electrically connected to a first connection member 11. The
first connection member 11 may have a region overlapping a
portion of the repair line RLi. An insulating layer may be
interposed between the region of the first connection member
11 and the portion of the repair line RLi. The first connection
member 11 may include at least one conductive layer that is
formed using a conductive material. During the repair pro-
cess, when laser is irradiated onto an overlapping region of
the first connection member 11 and the repair line RLi, the
insulating layer is destroyed. Then, the first connection mem-
ber 11 and the repair line RLi are short-circuited, e.g., elec-
trically connected to each other. Thus, the light emitting
device E may be electrically connected to the repair line RLi.
[0072] The dummy area DA may be left and/or right of the
active area AA. At least one dummy pixel DP may be arrayed
in each row. FIG. 3 illustrates an example in which the
dummy area DA is left of the active area AA, and one dummy
pixel DP is in each row.

[0073] The dummy pixels DP that are respectively con-
nected to the plurality of scan lines SL1-SLn are arrayed in
the dummy area DA. The dummy data line DDL connected to
the dummy pixels DP is arrayed in the dummy area DA. The
dummy data line DDL extends parallel to the data lines DL1-
DLm in a column direction. The repair lines RL1-RLn and the
scan lines SL1-SLn extend to the dummy area DA. For
example, the dummy pixel DP and the pixel P of the same row
may share a scan line SL of the same row and a repair line RL
of the same row.

[0074] The dummy pixel DP includes a dummy pixel cir-
cuit DC, but not a light emitting device. The dummy pixel
circuit DC may be substantially the same as the pixel circuit
C. Alternatively, the dummy pixel circuit DC may differ from
the pixel circuit C. For example, at least one of a transistor or
a capacitor of the pixel circuit C may be omitted from and/or
added to the dummy pixel circuit DC. Also, respective sizes
and properties of the transistor and the capacitor may be
different. The dummy pixel circuit DC may include a plural-
ity of driving transistors that are proper for light emitting
devices that respectively emit different colors of light. The
dummy pixel circuit DC is connected to the dummy data line
DDL and the repair line RL of the same row from among the
plurality of repair lines RL1-RLn.

[0075] The display panel 210 includes the dummy wiring
DW, which is connected to the dummy data line DDL and
which is connectable to the data lines DI.1-DLm. The dummy
wiring DW may be in the outer region of the active area AA
and the dummy area DA. The dummy wiring DW and the data
lines DL1-DLm are insulated from each other.

[0076] During the repair process, the dummy wiring DW
may be electrically connected to any one of the data lines
DL1-DLm. For example, the data lines DL1-DLm may be
electrically connected to respective connecting members and
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the connecting members may have a region overlapping a
portion of the dummy wiring DW. An insulating layer may be
interposed between the region of the connecting members
and the portion of the dummy wiring DW. Each of the con-
nection members may include at least one conductive layer
formed from a conductive material.

[0077] During the repair process, when a laser is irradiated
onto an overlapping region of a connection member con-
nected to a defective pixel and the dummy wiring DW, the
insulating layer is destroyed. Then, the connection member
and the dummy wiring DW are short-circuited. Thus, a data
line connected to the defective pixel and the dummy wiring
DW are electrically connected to each other.

[0078] FIG. 4 illustrates an embodiment of a method for
repairing a defective pixel using the repair lines RL1-RLn in
the display panel 210 of FIG. 3. In FIG. 4, an example is
shown in which a defective pixel Pij is connected to the i-th
scan line SLi and the j-th data line DI in the active area AA.
In this example, the pixel circuit C of the pixel Pjj is defective
and the pixel Pjj is referred to as defective pixel Pij.

[0079] Referring to FIG. 4, a light emitting device E of the
defective pixel Pij is separated from the pixel circuit C. For
example, a laser may be irradiated onto a region in which the
light emitting device E and the pixel circuit C are connected,
to thereby cut the region. As a result, the light emitting device
E of the defective pixel Pij may be electrically disconnected
from the pixel circuit C.

[0080] Next, the light emitting device E of the defective
pixel Pij and a dummy pixel circuit DC of a dummy pixel DPi
are electrically connected to each other. To do so, the light
emitting device E of the defective pixel Pjj is connected to a
repair line RLi of the same row. For example, a laser is
irradiated on an overlapping region of the first connection
member 11 that is connected to the light emitting device E of
the defective pixel Pij and the repair line RLi of the same row.
Thus, the light emitting device E is electrically connected to
the repair line RLi of the same row. Because the repair line
RLi is connected to the dummy pixel circuit DC, the light
emitting device E of the defective pixel Pij is connected to the
dummy pixel circuit DC of the dummy pixel DPi.

[0081] Next, the data line DLj connected to the defective
pixel Pij and the dummy data line DDL are electrically con-
nected to each other. To do so, the data line DL is connected
to the dummy wiring DW. For example, a laser is irradiated
onto an overlapping region of the data line DIj and the
dummy wiring DW. Thus, the data line DLj and the dummy
wiring DW are electrically connected to each other. Because
the dummy wiring DW is connected to the dummy data line
DDL, the data line DLj and the dummy data line DDL are
connected to each other.

[0082] The pixel circuit C of the defective pixel Pij and the
dummy pixel circuit DC of the dummy pixel DPi are com-
monly connected to the scan line SLi. Therefore, the pixel
circuit C of the defective pixel Pij and the dummy pixel circuit
DC of the dummy pixel DPi both respond to the same scan
signal Si transferred through the scan line SLi. The data line
DLj, connected to the pixel circuit C of the defective pixel Pij,
is connected to the dummy data line DDL via the dummy
wiring DW. Thus, a data signal Dj transferred to the pixel
circuit C of the defective pixel Pjj is also transferred to the
dummy pixel circuit DC of the dummy pixel Dpi, via the
dummy wiring DW and the dummy data line DDL.

[0083] The dummy pixel circuit DC generates a driving
current Iij that corresponds to the data signal Dj, and provides
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the driving current Iij to the light emitting device E of the
defective pixel Pij via the repair line RLi. The light emitting
device E of the defective pixel Pij emits light having a bright-
ness level corresponding to the data signal Dj based on the
driving current Tij. Thus, the defective pixel Pij may be
repaired using the dummy pixel Dpi of the same row to be a
normal pixel.

[0084] According to the present embodiment, because the
dummy data line DDL is connected to the data line DLj via
the dummy wiring DW, it is not necessary to separately drive
the dummy data line DDL. Therefore, additional timing cir-
cuits or signals are not required. Also, the data driver does not
have to be modified to separately drive the dummy data line
DDL, and it is possible to continue using an existing data
driver and an existing scan driver.

[0085] When a plurality of pixels P in the same column are
defective, the defective pixels may be repaired using the
dummy pixels DP that are respectively disposed in the same
row as a row of each of the defective pixels.

[0086] FIG. 5illustrates an example of a circuit diagram of
the dummy pixel DP, the pixel P, and a defective pixel BP that
is repaired according to one embodiment. Referring to FIG. 5,
the pixel P includes the light emitting device E and the pixel
circuit C. The light emitting device E includes a first elec-
trode, a second electrode opposite to the first electrode, and an
organic light-emitting diode (OLED) that includes an emis-
sionlayer (EML) between the first and second electrodes. The
first and second electrodes may be an anode and a cathode,
respectively, or vice versa. The first electrode may be referred
to as a pixel electrode. The pixel circuit C may include, for
example, a first transistor T1, a second transistor T2, and a
capacitor Cst. The pixel circuit may have a different structure
in other embodiments.

[0087] The first transistor T1 includes a gate electrode con-
nected to the scan line SLi, afirst electrode connected to a data
line DLi, and a second electrode connected to a gate electrode
of the second transistor T2, and a first electrode of the capaci-
tor Cst.

[0088] The second transistor T2 includes the gate electrode
connected to the second electrode of the first transistor T1, a
first electrode to which the first power voltage source ELVDD
is applied, and a second electrode connected to the pixel
electrode as the first electrode of the light emitting device E.
[0089] The capacitor Cst includes the first electrode con-
nected to the second electrode of the first transistor T1 and a
second electrode to which the first power voltage source
ELVDD applied.

[0090] When the scan signal Si transferred through the scan
line SLi is activated, the data signal Di is received at the first
electrode of the first transistor T1 through the data line DL;.
Also, the received data signal Di is transferred to the first
electrode of the capacitor Cst. Accordingly, a voltage that
corresponds to the data signal Di is charged in the capacitor
Cst; driving current that corresponds to the voltage charged in
the capacitor Cst is transmitted to the light emitting device E
via the second transistor T2. Thus, the light emitting device E
emits light corresponding to the data signal Di.

[0091] InFIG. 5, a2 Tr-1 Cap structure is illustrated, e.g.,
the pixel P includes two transistors and one capacitor. In other
embodiments, the pixel P may have a different structure, e.g.,
two or more transistors and/or one or more capacitors.
[0092] Thedummy pixel DP is disposed in the same row as
the pixel P, and only includes the dummy pixel circuit DC but
not the light emitting device E. The dummy pixel circuit DC

Apr. 16, 2015

may be the same as the pixel circuit C. According to another
embodiment, the dummy pixel circuit DC may be different
from the pixel circuit C.

[0093] The dummy pixel circuit DC may include a first
dummy transistor DT1 connected to the scan line SLi and the
dummy data line DDL, a second dummy transistor DT2 con-
nected between the first power voltage source ELVDD and
the first dummy transistor DT1, and a dummy capacitor DCst
connected between the first power voltage source ELVDD
and the first dummy transistor DT1. In other embodiments,
the dummy pixel circuit DC may have a different structure,
including but not limited to one in which at least one of the
transistors or the capacitor is omitted or additional elements
are added.

[0094] The dummy data line DDL is connected to the
dummy wiring DW. The dummy wiring DW is connectable to
data lines including the data lines DLi and DLj.

[0095] Thelightemitting device E of the defective pixel BP
is separated from the pixel circuit C of the defective pixel BP
by laser-cutting or another technique. The light emitting
device E of the defective pixel BP is connected to the repair
line RLi using laser or another technique. Accordingly, the
light emitting device E of the defective pixel BP is connected
to the dummy pixel circuit DC.

[0096] Also, the data line DLj, which is connected to the
pixel circuit C of the defective pixel BP, is connected to the
dummy wiring DW using laser or another technique. The data
line DLj, which is connected to the pixel P that is operating
normally, is not connected to the dummy wiring DW. The
dummy pixel circuit DC of the dummy pixel DP and the pixel
circuit C of the defective pixel BP respond to the same scan
signal Si.

[0097] Inaddition, the dummy pixel circuit DC receives the
data signal Dj that is transferred to the pixel circuit C of the
defective pixel BP, via the dummy wiring DW and the dummy
data line DDL. The dummy pixel circuit DC generates the
driving current Iij that corresponds to the data signal Dj, and
provides the driving current Ijj to the light emitting device E
of the defective pixel BP via the repair line RLi. The light
emitting device E of the defective pixel BP emits light having
a brightness level that corresponds to the data signal Dj based
on the driving current [ij. Thus, the defective pixel BP may be
repaired using the dummy pixel DP to be a normal pixel.

[0098] FIG. 6 illustrates another embodiment of a display
panel 210a, which, for example, may correspond to the dis-
play panel 210 in FIG. 2. The display panel 210a may be
substantially the same as the display panel 210 in FIG. 3,
except that it includes compensation capacitors CC1-CCm.

[0099] The compensation capacitors CC1-CCm are sepa-
rably connected to the data lines DL1-DLm, respectively.
Each of the compensation capacitors CC1-CCm includes a
first electrode that is separably connected to the data lines
DL1-DLm, and a second electrode that is connected in com-
mon. The first electrode of each of the compensation capaci-
tors CC1-CCm may be connected to the data lines DL1-DLm
via a polysilicon layer. When the polysilicon layer is melted,
for example, by a laser, the compensation capacitors CC1-
CCm and the data lines DL1-DLm are separated from each
other.

[0100] A compensation voltage V_CC may be applied in
common to the second electrodes of the compensation
capacitors CC1-CCm. The compensation voltage V_CC may
be a ground voltage or another reference voltage. The com-
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pensation voltage V_CC may be generated inside the display
apparatus 200, but this is not a necessity.

[0101] According to another embodiment, the second elec-
trodes of the compensation capacitors CC1-CCm may be
connected in common to an external terminal OT, to which an
external signal VS may be input. The external terminal OT
may be used for testing. During testing, first, the display panel
210a may be set to display a certain color. Then, a signal VS
having a variable voltage level may be applied via the external
terminal OT. In this case, the compensation voltage V_CC
may not be applied.

[0102] When the compensation capacitors CC1-CCm are
operating normally, the pixels P connected to the compensa-
tion capacitors CC1-CCm continue displaying light of certain
color (or gray scale valued) corresponding to the voltage level
of the signal VS. However, when one or more of the compen-
sation capacitors CC1-CCm is defective, the color of light
that is displayed by the pixels P connected to the defective
compensation capacitor(s) changes. By performing the test-
ing process described above, it may be determined whether
there are defective compensation capacitors CC1-CCm or
defective pixels P.

[0103] FIG. 7 illustrates an embodiment of a method for
repairing a defective pixel using the repair line RLi in the
display panel 210a of FIG. 6. The display panel 210a may be
substantially the same as the display panel 210 of FIG. 4,
except for the compensation capacitors CC1-CCr.

[0104] Referring to FIG. 7, from among the pixels P formed
in the active area AA, it is supposed that the pixel Pij, which
is connected to the i-th scan line SLiand the j-th data line DL,
is Referring to FIG. 7. The light emitting device E of the pixel
Pij is separated from the pixel circuit C. The light emitting
device E of the defective pixel Pij is connected to the repair
line RLi of the same row. Then, the light emitting device E of
the defective pixel Pij is connected to the dummy pixel circuit
DC of the dummy pixel DPi. The data line DLj, which is
connected to the defective pixel Pij, is connected to the
dummy wiring DW. Thus, the data line DL and the dummy
data line DDL are electrically connected to each other.
[0105] Because the data line DL is electrically connected
to the dummy data line DDL and the dummy wiring DW, an
electric property of the data line DLj is different from other
data lines DL.1 and DLm. For example, the data line DLj may
have a higher resistance and capacitance than the other data
lines DL1 and DLm. In particular, the capacitance of the data
line DLj may greatly increase. As a result of the increase in
capacitance of the data line DI j, resistance-capacitance (RC)
delay of the data line DLj increases. For example, when a data
signal having low gray scale value is applied to the data line
DL}, due to an increase in RC delay, capacitors of the pixel
circuit C and the dummy pixel circuit DC that are connected
to the data line DLj may not be sufficiently charged. As a
result, the viewer may notice deterioration in picture quality
on only the pixels P in the same column as the pixel Pij that is
repaired.

[0106] As described above, the display panel 210a includes
compensation capacitors CC1-CCm that are separably con-
nected to the data lines DL1-DLm, respectively. The data line
DL connected to the pixel Pij is separated from a compen-
sation capacitor CCj that corresponds to the data line DL;.
The other data lines DL.1 and DLm are connected to the
compensation capacitors CC1 and CCm, respectively (e.g.,
“corresponding compensation capacitors CC1 and CCm”). A
magnitude of the capacitance of the corresponding compen-
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sation capacitors CC1-CCm may correspond to an amount of
increase of parasitic capacitance when the data line DL is
connected to the dummy data line DDL and the dummy
wiring DW.

[0107] Respective parasitic capacitances of the other data
lines DL1 and DLm increase due to the corresponding com-
pensation capacitors CC1 and CCm. The parasitic capaci-
tance of the data line DLj increases due to the dummy data
line DDL and the dummy wiring DW. Thus, a difference
between respective parasitic capacitances of the data lines
DL1 and DLm, and DI, decreases. Accordingly, the RC
delay increases overall. The increased RC delay may be easily
modified by performing, for example, data or gamma voltage
adjustment. Also, even if the RC delay is not modified, the
viewer may not notice deterioration in picture quality on the
pixels P in the same row as the pixel Pij that is repaired.

[0108] FIG. 8 illustrates another embodiment of a display
panel 2105, which, for example, may be substantially the
same as the display panel 210 of FIG. 3 with the following
exception. The display panel 2105 includes a first dummy
data line DDLa and a second dummy data line DDLb which
are connectable to the dummy pixels DP, and a first dummy
wiring DWa and a second dummy wiring DWb which are
respectively connected to the first and second dummy data
lines DDLa and DDLD.

[0109] The first and second dummy data lines DDLa and
DDLb may be arrayed in the dummy area DA of the display
panel 2105. The dummy pixels DP may be disposed such that
the dummy pixels DP are connectable to the first and second
dummy data lines DDLa and DDLb.

[0110] For example, the dummy pixels DP are insulated
from the first and second dummy data lines DDLa and DDLDb,
and may be connected to any one of the first and second
dummy data lines DDLa and DDLb during the repair process.
In one embodiment, dummy pixels DP may be respectively
connected to second connection members 12 that overlap
both the first and second dummy data lines DDLa and DDLb.
When a laser is irradiated onto an overlapping region of a
second connection member 12 and the first dummy data line
DDLa, the dummy pixel DP connected to the second connec-
tion member 12 is connected to the first dummy data line
DDLa. In the same manner, the dummy pixel DP connected to
second connection member 12 may be connected to the sec-
ond dummy data line DDLb.

[0111] Thefirstand second dummy wirings DWa and DWb
are respectively connected to the first and second dummy data
lines DDLa and DDLb. The data lines DL.1-DLm are con-
nectable to the first and second dummy wirings DWa and
DWb. For example, the data lines DL1-DLm are insulated
from the first and second dummy wirings DWa and DWb, but
may be connected to the first and second dummy wirings
DWa and DWb during the repair process.

[0112] According to the display panel 2105 of FIG. 8, a
plurality of pixels P may be repaired. For example, one pixel
P may be repaired via the first dummy data line DDLa and the
first dummy wiring DWa, and another pixel P may be repaired
viathe second dummy data line DDLb and the second dummy
wiring DWh.

[0113] In FIG. 8, the first and second dummy data lines
DDLa and DDLb and the first and second dummy wirings
DWa and DWb are illustrated. However, more than two
dummy data lines and dummy wirings may be included, and
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thus more than two defective pixels may be repaired using
more than two dummy pixels via the dummy data lines and
dummy wirings.

[0114] FIG. 9 illustrates another embodiment of a display
panel 210¢, which, for example, may be substantially the
same as the display panel 210 of FIG. 3 except for the fol-
lowing differences. For illustrative purposes only, the pixel P
that operates normally is not illustrated in FIG. 9 and only a
defective pixel BPa and a defective pixel BPb are illustrated.
In addition, the scan lines are not illustrated.

[0115] The display panel 210c¢ includes a first dummy area
DALl left of the active area AA, and a second dummy area
DAZ2 right of the active area AA. In the first dummy area DA1,
a first dummy data line DDL1 and a plurality of first dummy
pixels (such as DPa) that are connected to the first dummy
data line DDL1 are arrayed. In the second dummy area DA2,
a second dummy data line DDL2 and a plurality of second
dummy pixels (such as DPb) that are connected to the second
dummy data line DDL2 are arrayed. The first and second
dummy areas DA1 and DA2 correspond to the dummy area
DA of FIG. 3.

[0116] The active area AA is divided into a first active area
AA1 and a second active area AA2. A first dummy wiring
DW1, which is connected to the first dummy data line DDL1,
is above the first active area AA1. A second dummy wiring
DW2, which is connected to the second dummy data line
DDL2, is above the second active area AA2. The first and
second dummy wirings DW1 and DW2 are insulated from
each other. In an alternative embodiment, the first and second
dummy wirings DW1 and DW?2 may be below the first and
second active areas AA1 and AA2. Data lines (such as DLa)
are disposed on the first active area AA1 and are connectable
to the first dummy wiring DW1. Data lines (such as DLb) are
disposed on the second active area AA2 and are connectable
to the second dummy wiring DW2.

[0117] The display panel 210¢ includes first repair lines
(such as RLa) and second repair lines (such as RLb). The first
repair lines RLa extend from the plurality of first dummy
pixels DPa of the first dummy area DA1 to the first active area
AA1. The second repair lines RLb extend from the second
dummy pixels DPb of the second dummy area DA2 to the
second active area AA2. The first repair lines RLa and the
second repair lines RLb are insulated from each other.

[0118] At least one defective pixel BPa in the first active
area AA1 may be repaired using the first repair line RLa, the
first dummy wiring DW1, and the first dummy data line
DDL1. A plurality of defective pixels BPa in the same column
may be repaired together using a plurality of dummy pixels
DPa in the same column, without additional dummy wiring or
a dummy data line. The light emitting device E of the defec-
tive pixel BPain the first active area AA1 is separated from the
pixel circuit C, and is connected to the dummy pixel circuit
DC of the first dummy pixel DPa in the same row as the
defective pixel BPa via the first repair line RLa.

[0119] The data line DLa, which is connected to the defec-
tive pixel BPa, is connected to the first dummy wiring DW1.
Data signals applied to the data line DLa are also applied to
the dummy pixel circuit DC. The dummy pixel circuit DC
generates driving current that corresponds to the data signals,
and provides the driving current to the light emitting device E
of the defective pixel BPa via the first repair line RLa. Thus,
the light emitting device E emits light according to the driving
current.
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[0120] Atleast one defective pixel BPb in the second active
area AA2 may be repaired using the second repair line RLb,
the second dummy wiring DW2, and the second dummy data
line DDL2. The light emitting device E of the defective pixel
BPb in the second active area AA2 is separated from the pixel
circuit C, and is connected to the dummy pixel circuit DC of
the second dummy pixel DPb in the same row as the defective
pixel BPb via the second repair line RLb.

[0121] The dataline DLb, whichis connected to the defec-
tive pixel BPb, is connected to the second dummy wiring
DW2. Data signals applied to the data line DLb are also
applied to the dummy pixel circuit DC. The dummy pixel
circuit DC generates driving current that corresponds to the
data signals, and provides the driving current to the light
emitting device E of the defective pixel BPb via the second
repair line RLb. Thus, the light emitting device E emits light
according to the driving current.

[0122] According to the present embodiment, the at least
one defective pixel BPa in the first active area AA1 and the at
least one defective pixel BPb in the second active area AA2
may be repaired. In addition, according to the embodiment
illustrated in FIG. 8, a plurality of defective pixels in the same
row may not be repaired. However, according to the present
embodiment, it is possible to repair a plurality of defective
pixels in the same row.

[0123] FIG. 10 illustrates another embodiment of a display
panel 2104, which, for example, may be substantially the
same as the display panel 210¢ in FIG. 9 except for the
following differences. The first dummy area DA1 may be
divided into a plurality of sub-dummy areas DA11, DA12,
and DA13. Also, the second dummy area DA2 may be divided
into a plurality of sub-dummy areas DA21, DA22, and DA23.
The first active area AA1 and the second active area AA2 may
be respectively divided into a plurality of sub-active areas
AA11, AA12, and AA13 and a plurality of sub-active areas
AA21, AA22, and AA23.

[0124] The display panel 2104 may include a plurality of
dummy data lines DDL11, DDL12, DDL13, DDL21,
DDL22, and DDL23. The dummy data lines DDL11,
DDL12, and DDL13 are arrayed in the first dummy area DAL
However, the dummy data lines DDL21,DDL22, and DDL.23
are arrayed in the second dummy area DA2.

[0125] The dummy pixel circuits DC arrayed in the sub-
dummy area DA11 are connected to the dummy data line
DDL11. The dummy pixels circuits DC arrayed in the sub-
dummy area DA12 are connected to the dummy data line
DDL12. The dummy pixels circuits DC arrayed in the sub-
dummy area DA13 are connected to the dummy data line
DDL13. The dummy pixel circuits DC arrayed in the sub-
dummy area DA21 are connected to the dummy data line
DDL21. The dummy pixel circuits DC arrayed in the sub-
dummy area DA22 are connected to the dummy data line
DDL22. The dummy pixel circuits DC arrayed in the sub-
dummy area DA23 are connected to the dummy data line
DDL23.

[0126] The display panel 2104 may include a plurality of
dummy wirings DW11, DW12, DW13, DW21, DW22, and
DW23. The dummy wirings DW11, DW12, and DW13 are
arrayed above and/or below the first active area AA1. The
dummy wirings DW21, DW22, and DW23 are arrayed above
and/or below the second active area AA2. The datalines DLa,
DLb, and DLc in the first active area AA1 are respectively
connectable to the dummy wirings DW11, DW12, and
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DW13. Data lines DLd, DLe, and DL{f in the second active
area AA2 are respectively connectable to the dummy wirings
DW21, DW22, and DW23.

[0127] The dummy wiring DW11 is connected to the
dummy data line DDL11. The dummy wiring DW12 is con-
nected to the dummy data line DDL12. The dummy wiring
DW13 is connected to the dummy data line DDL13. The
dummy wiring DW21 is connected to the dummy data line
DDL21. The dummy wiring DW22 is connected to the
dummy data line DDL.22. The dummy wiring DW23 is con-
nected to the dummy data line DDL23.

[0128] A defective pixel BPa in the sub-active area AA11
may be repaired using the dummy pixel circuit DC, the
dummy data line DDL11, and the dummy wiring DW11 in the
same row and the sub-dummy area DA11. A defective pixel
BPb in the sub-active area AA12 may be repaired using the
dummy pixel circuit DC, the dummy data line DDL12, and
the dummy wiring DW12 in the same row and the sub-
dummy area DA12. A defective pixel BPc in the sub-active
area AA 13 may be repaired using the dummy pixel circuit
DC, the dummy data line DDL13, and the dummy wiring
DW13 in the same row and the sub-dummy area DA13. A
defective pixel BPd in the sub-active area AA21 may be
repaired using the dummy pixel circuit DC, the dummy data
line DDL21, and the dummy wiring DW21 in the same row
and the sub-dummy area DA21. A defective pixel BPe in the
sub-active area AA22 may be repaired using the dummy pixel
circuit DC, the dummy data line DDL.22, and the dummy
wiring DW22 in the same row and the sub-dummy area
DA22. A defective pixel BPfin the sub-active area AA23 may
be repaired using the dummy pixel circuit DC, the dummy
data line DDL23, and the dummy wiring DW23 in the same
row and the sub-dummy area DA23.

[0129] According to the present embodiment, the number
of defective pixels that may be repaired may be equal to or
greater than the number of sub areas. As an example, the
embodiment in FIG. 10 may repair at least six defective
pixels.

[0130] FIG. 11 illustrates an embodiment of an organic
light-emitting display apparatus 300 which includes a display
panel 310, a scan driver 320, a data driver 330, and a control-
ler 340. The organic light-emitting display apparatus 300 may
correspond to an example ofthe display apparatus 100 in FIG.
1. The scan driver 320 and the data driver 330 may respec-
tively correspond to the second driver 130 and the first driver
120 in FIG. 1.

[0131] The display panel 310 includes the plurality of data
lines DL1-DLm, the plurality of scan lines SL1-SLn, the
plurality of pixels P, and the dummy pixels DP. The active area
AA and the dummy area DA are defined in the display panel
310. The dummy area DA may be disposed above and/or
below the active area AA. Each of the dummy pixels DP
accesses a dummy scan line DSL and a data line that corre-
sponds to each of the dummy pixels DP from among the data
lines DL.1-DLm. The display panel 310 includes the dummy
wiring DW which is connected to the dummy scan line DSL
and which is connectable to the scan lines SL.1-SLn.

[0132] The scan driver 320 is not directly connected to the
dummy scan line DSL. The dummy scan line DSL may be
connected to one of the scan lines SL.1-SLn via the dummy
wiring DW. The scan driver 320 may provide the scan signals
to the dummy pixel DP via one of the scan lines SL.1-SLn, the
dummy wiring DW, and the dummy scan line DSL.

Apr. 16, 2015

[0133] FIG. 12 illustrates an example of the display panel
310 of FIG. 11. Referring to FIG. 12, the display panel 310
includes the active area A A that displays animage by emitting
light and the dummy area AA adjacent to the active area AA.
[0134] The plurality of scan lines SL.1-SLn, the plurality of
data lines DL1-DLm, and the plurality of pixels P are arrayed
in the active area AA. In each column, a plurality of repair
lines RL1-RLm are arrayed parallel to and separated from the
data lines DL1-DLm. The light emitting device E of the pixel
P is insulated from a repair line RL of the same column.
[0135] During the repair process, when a laser is irradiated
onto a portion in which the first connection member 11 over-
laps the repair line RL, the light emitting device E of the pixel
P may be electrically connected to the repair line RL. For
example, the light emitting device E of the pixel P may be
connectable to the repair line RL in the same column.
[0136] Thedummy area DA may beabove and/or below the
active area AA. At least one dummy pixel DP may be arrayed
in each column. FIG. 12 illustrates an example in which the
dummy area DA is below the active area AA, and one dummy
pixel DP is in each column.

[0137] In the dummy area DA, each of the dummy pixels
DP s connected to a dummy scan line DSL and to a respective
one of the data lines DL.1-DLm. The dummy scan line DSL
extends parallel to the scan lines SL1-SLn in a row direction.
The repair lines RL1-RLm and the data lines DL1-DLm
extend to the dummy area DA. For example, the dummy pixel
DP and the pixel P in the same column may share a data line
DL and a repair line RL in the same column.

[0138] The dummy pixel DP includes the dummy pixel
circuit DC, but not the light emitting device. The dummy
pixel circuit DC is connected to the dummy scan line DSL and
arepair line RL ofthe same column from among the plurality
of repair lines RL1-RLm.

[0139] The display panel 210 includes the dummy wiring
DW, which is connected to the dummy scan line DSL and
which is connectable to the scan lines SL1-SLn. The dummy
wiring DW may be in an outer region of the active area AA
and the dummy area DA. The dummy wiring DW and the scan
lines SL.1-SLn are insulated from each other. During the
repair process, the dummy wiring DW may be electrically
connected to one of the scan lines SL.1-SLn using a laser or
another technique.

[0140] FIG. 13 illustrates an embodiment of a method for
repairing a defective pixel using the repair lines RL1-RLm in
the display panel of FIG. 12. In FIG. 13, an example is
described in which the pixel Pij, which is connected to the i-th
scan line SLi and the j-th data line DLj, is defectiveamong the
pixels P in the active area AA. Also, in this example, the pixel
circuit C of the pixel Pij is defective, and the pixel Pjj is
referred to as the defective pixel Pij.

[0141] Referring to FIG. 13, first, the light emitting device
E of the defective pixel Pij is separated from the pixel circuit
C. For example, a laser may be irradiated onto a region in
which the light emitting device E and the pixel circuit C are
connected, in order to cut the region. Then, the light emitting
device E of the defective pixel Pij may be separated from the
pixel circuit C.

[0142] Next, the light emitting device E of the defective
pixel Pij and the dummy pixel circuit DC of a dummy pixel
DP;j are electrically connected to each other. By using a laser,
the light emitting device E of the defective pixel Pij is con-
nected to a repair line RLj in the same column. Because the
repair line RLj is connected to the dummy pixel circuit DC,
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the light emitting device E of the defective pixel Pij is con-
nected to the dummy pixel circuit DC of the dummy pixel
DP;.

[0143] Next, the scan line SLi, which is connected to the
defective pixel Pij, and the dummy scan line DSL are electri-
cally connected to each other. For example, the scan line SLi
is connected to the dummy wiring DW using a laser. The scan
line SLi is electrically connected to the dummy scan line DSL
via the dummy wiring DW.

[0144] The pixel circuit C of the defective pixel Pij and the
dummy pixel circuit DC of the dummy pixel DPj are con-
nected to each other via the scan line SLi, the dummy wiring
DW, and the dummy scan line DSL. Therefore, the scan signal
Si applied to the pixel circuit C of the defective pixel Pij is
applied to the dummy pixel circuit DC of the dummy pixel
DPj. Because the pixel circuit C of the defective pixel Pij and
the dummy pixel circuit DC of the dummy pixel DP;j are both
connected to the data line DLj, bothreceive the data signal Dj.
[0145] The dummy pixel circuit DC responds to the scan
signal Si and receives the data signal Dj, and then generates
the driving current Iij that corresponds to the data signal Dj.
The dummy pixel circuit DC provides the driving current Ijj
to the light emitting device E of the defective pixel Pij via the
repair line RLi. The light emitting device E of the defective
pixel Pij emits light having a brightness level that corresponds
to the data signal Dj based on the driving current Iij. Thus, the
defective pixel Pij may be repaired and be a normal pixel.
[0146] According to the present embodiment, because the
dummy scan line DSL is connected to the scan line SLi via the
dummy wiring DW, it is not necessary to separately drive the
dummy scan line DSL. Therefore, separate timing circuit or
signals are not required. Also, the scan driver does not have to
be modified to drive the dummy scan line DSL. Also, it is
possible to continue using the data driver and the scan driver
that are being used.

[0147] When a plurality of pixels P of the same row are
defective, the defective pixels may be repaired using the
dummy pixels DP that are respectively disposed in the same
row as a row of each of the defective pixels.

[0148] FIG. 14 illustrates a circuit diagram of the dummy
pixel DP, the pixel P, and the defective pixel BP that is
repaired according to one embodiment.

[0149] The dummy pixel DP is disposed in the same col-
umn as the pixel P, and only includes the dummy pixel circuit
DC, without the light emitting device.

[0150] The dummy pixel circuit DC includes the first
dummy transistor DT1 connected to the data line DLj and the
dummy scan line DSL, the second dummy transistor DT2
connected between the first power voltage source ELVDD
and the first dummy transistor DT1, and the dummy capacitor
DCst connected between the first power voltage source
ELVDD and the first dummy transistor DT1. The dummy
pixel circuit DC may have a different structure in other
embodiments. For example, the dummy pixel circuit DC may
omit the capacitor or may have one or more TFTs and capaci-
tors.

[0151] The dummy scan line DSL is connected to the
dummy wiring DW. The dummy wiring DW is connectable to
scan lines SLh and SLi.

[0152] Thelightemitting device E of the defective pixel BP
is separated from the pixel circuit C of the defective pixel BP,
for example, by laser-cutting. The light emitting device E of
the defective pixel BP is connected to the repair line RLj using
a laser or another technique. Accordingly, the light emitting
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device E of the defective pixel BP is connected to the dummy
pixel circuit DC. Also, the scan line SLi, which is connected
to the pixel circuit C of the defective pixel BP, is connected to
the dummy wiring DW by a laser or another technique.
[0153] The dummy pixel circuit DC and the pixel circuit C
of the defective pixel BP simultaneously receive the same
scan signal Si and the same data signal Dj. The dummy pixel
circuit DC generates the driving current Iij that corresponds to
the data signal Dj, and provides the driving current [ij to the
light emitting device E of the defective pixel BP via the repair
line RL. The light emitting device E of the defective pixel BP
emits light having a level of brightness that corresponds to the
data signal Dj based on the driving current Iij. Thus, the
defective pixel BP may be repaired and operate as a normal
pixel.
[0154] According to the one or more of the aforementioned
embodiments, a defective pixel may be repaired using a
dummy pixel without replacing, changing, or otherwise
modifying an existing display driver. In addition, a difference
between respective charging times of a capacitor of a repaired
pixel and a capacitor of a normal pixel (e.g., one that is not
repaired) may be reduced. Thus. the likelihood that vertical
lines will appear on a display screen may be reduced. Also, in
accordance with one or more of the aforementioned embodi-
ments, it is possible to separately determine whether or not a
dummy capacitor is defective.
[0155] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise indicated. Accordingly, it will be
understood by those of skill in the art that various changes in
form and details may be made without departing from the
spirit and scope of the present invention as set forth in the
following claims.
What is claimed is:
1. An organic light-emitting display apparatus, compris-
ing:
a plurality of pixels arrayed in a first direction and a second
direction in an active area;
a plurality of dummy pixels arrayed in the second direction
in a dummy area;
a plurality of first lines which extend in the first direction
and are connected to the pixels and the dummy pixels;
aplurality of repair lines which extend in the first direction,
are connected to the dummy pixels, and are selectively
connected to the pixels;
a plurality of second lines which extend in the second
direction and are connected to the pixels;
at least one dummy line which extends in the second direc-
tion and is connected to the dummy pixels; and
at least one dummy wiring which extends in the first direc-
tion, is connected to the at least one dummy line, and is
selectively connected to one of the second lines.
2. The display apparatus as claimed in claim 1, wherein:
each of the pixels includes a light emitting device and a
pixel circuit that is separably connected to the light
emitting device, and
each of the dummy pixels includes a dummy pixel circuit.
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3. The display apparatus as claimed in claim 2, wherein:

when at least one of the pixels is defective, a light emitting

device of the at least one defective pixel is connected to
a corresponding one of the dummy pixels via a corre-
sponding one of the repair lines, and is electrically sepa-
rated from a pixel circuit of the at least one defective
pixel.

4. The display apparatus as claimed in claim 3, wherein one
of the second lines connected to the at least one defective
pixel is connected to the at least one dummy wiring.

5. The display apparatus as claimed in claim 2, wherein the
pixel circuit includes:

a first transistor to transfer a data signal in response to a

scan signal;

a capacitor to charge a voltage that corresponds to the data

signal; and

a second transistor to transfer driving current, that corre-

sponds to the voltage charged in the capacitor, to the
light emitting device.

6. The display apparatus as claimed in claim 5, wherein:

each of the first lines is a scan line that transfers the scan

signal to the pixel circuit, and

each of the plurality of second lines is a data line that

transfers a corresponding data signal to the pixel circuit.

7. The display apparatus as claimed in claim 5, wherein:

each of the first lines is a data line that transfers a corre-

sponding data signal to the pixel circuit, and

each of the second lines is a scan line that transfers the scan

signal to the pixel circuit.

8. The display apparatus as claimed in claim 1, wherein the
at least one dummy wiring is in an outer region of the active
area and the dummy area.

9. The display apparatus as claimed in claim 1, wherein the
at least one dummy wiring includes a material with lower
resistivity than a material of the first lines and a material of the
second lines.

10. The display apparatus as claimed in claim 1, further
comprising:

a plurality of compensation capacitors connected to

respective ones of the second lines.

11. The display apparatus as claimed in claim 10, wherein:

when at least one of the pixels is defective, a second line

connected to the at least one defective pixel is electri-
cally separated from a corresponding one of the com-
pensation capacitors.

12. The display apparatus as claimed in claim 10, wherein
the compensation capacitors include a plurality of first elec-
trodes connected to respective ones of the second lines and a
plurality of second electrodes that are commonly connected,
the second electrodes connected to an external terminal
through which an external signal is to be input.

13. The display apparatus as claimed in claim 1, wherein:

the dummy area includes a first dummy area and a second

dummy area,

the active area is between the first and second dummy areas

and includes a first active area adjacent the first dummy
area and a second active area adjacent the second
dummy area,

the repair lines include first repair lines connected to

respective ones of the dummy pixels in the first dummy
area and second repair lines connected to respective ones
of the dummy pixels in the second dummy area,

the at least one dummy line includes at least one first

dummy line connected to the dummy pixels in the first
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dummy area and at least one second dummy line con-
nected to the dummy pixels in the second dummy area,
and

the at least one dummy wiring includes at least one first
dummy wiring connected to the at least one first dummy
line and at least one second dummy wiring connected to
the at least one second dummy line.

14. The display apparatus as claimed in claim 13, wherein:

when the pixels include a first defective pixel in the first
active area, the first defective pixel is connected to a
corresponding one of the dummy pixels in the first
dummy area via a corresponding first repair line, and a
second line connected to the first defective pixel is con-
nected to the at least one first dummy wiring, and

wherein the pixels include a second defective pixel in the
second active area, the second defective pixel is con-
nected to acorresponding one of the dummy pixels in the
second dummy area via a corresponding second repair
line, and a second line connected to the second defective
pixel is connected to the at least one second dummy
wiring.

15. The display apparatus as claimed in claim 1, wherein:

the dummy area includes a first sub-dummy area and a
second dummy area that are arrayed in the second direc-
tion,

the at least one dummy line includes a first dummy line to
which dummy pixels in the first sub-dummy area are
connected and a second dummy line to which dummy
pixels in the second sub-dummy area are connected, and

the at least one dummy wiring includes a first dummy
wiring to which the first dummy line is connected and a
second dummy wiring to which the second dumniy line
is connected.

16. The display apparatus as claimed in claim 1, further

comprising:

a first driver to drive the plurality of first lines; and

a second driver to drive the plurality of second lines.

17. The display apparatus as claimed in claim 16, wherein
the second driver drives the at least one dummy line via a
second line connected to the at least one dummy wiring from
among the plurality of second lines.

18. An organic light-emitting display apparatus, compris-
ing:

aplurality of pixels arrayed in a first direction and a second
direction in an active area;

a plurality of dummy pixels arrayed in the second direction
in a dummy area;

a plurality of active lines which extend in the second direc-
tion and are connected to the pixels;

a plurality of dummy lines which extend in the second
direction and are selectively connected to the dummy
pixels; and

a plurality of dummy wirings which extend in the first
direction, and are respectively connected to the dummy
lines, and are selectively connected to the second lines.

19. An organic light-emitting display apparatus, compris-
ing:

an active area including an array of pixels, each of the
pixels including a first light emitting device and a first
pixel circuit that is separably connected to the first light
emitting device;

a repaired pixel including a second light emitting device,
and a second pixel circuit that is electrically separated
from the second light emitting device;
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a dummy pixel including a dummy pixel circuit connected
to the second light emitting device;

a first line connected to the second pixel circuit and the
dummy pixel circuit; and

a dummy wiring that connects a dummy line, which is
connected to the dummy pixel circuit, to a second line
connected to the second pixel circuit in an outer region
of the active area.

20. The display apparatus as claimed in claim 19, wherein:

a first signal, which is transferred to the second pixel cit-
cuit, is input to the dummy pixel circuit via the first line,
and

a second signal, which is transferred to the second pixel
circuit, is input the dummy pixel circuit via the second
line, the dummy wiring, and the dummy line.

® 0% % % %
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