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(57) ABSTRACT

An organic light-emitting display apparatus includes: a plu-
rality of emitting pixels coupled to a plurality of scan lines
extending in a row direction and a plurality of data lines
extending in a column direction; a plurality of dummy pixels
arranged in the row direction; a plurality of first repair lines
extending in the column direction, that are coupled to the
plurality of dummy pixels, and that are adapted to be coupled
to the plurality of emitting pixels; a plurality of second repair
lines extending in the column direction, and that are coupled
to the plurality of dummy pixels; and a plurality of repair
switching devices arranged in a matrix array and adapted to
be coupled to the plurality of scan lines and the plurality of
second repair lines and adapted to be coupled to the plurality
of data lines.
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0126730, filed on
Oct. 23, 2013, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate to an organic light-emitting display apparatus.

[0004] 2. Description of the Related Art

[0005] In display devices, when a defect occurs in a pixel,
the pixel may always emit or may not emit at all, regardless of
pixel signals and data signals applied to the pixel. A pixel that
always emits or does not emit at all is recognized or perceived
as a bright spot or a dark spot to users. Bright spots, for
example, are generally highly visible and easily recognized
by users. In some instances, defective pixels may be repaired
using a dummy pixel. In order to drive the dummy pixel,
memory may be used in order to determine data information
to be provided to the dummy pixel. Additionally, a timing
controller may be adjusted in order to effectively control the
timing of the dummy pixel.

SUMMARY

[0006] One or more embodiments of the present invention
include an organic light-emitting display apparatus capable
of repairing a defective pixel by using a dummy pixel, without
additionally providing data information for driving the
dummy pixel.

[0007] 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.

[0008] According to one or more embodiments of the
present invention, an organic light-emitting display apparatus
includes a plurality of emitting pixels coupled to a plurality of
scan lines extending in a row direction and a plurality of data
lines extending in a column direction; a plurality of dummy
pixels arranged in the row direction; a plurality of first repair
lines extending in the column direction, that are coupled to
the plurality of dummy pixels, and that are adapted to be
coupled to the plurality of emitting pixels; a plurality of
second repair lines extending in the column direction, and
that are coupled to the plurality of dummy pixels; and a
plurality of repair switching devices arranged in a matrix
array and adapted to be coupled to the plurality of scan lines
and the plurality of second repair lines and adapted to be
coupled to the plurality of data lines.

[0009] Each of the plurality of emitting pixels may include
an emitting device and a pixel circuit thatis separably coupled
to the emitting device, and each of the plurality of dummy
pixels may include a dummy pixel circuit.

[0010] The pixel circuit may include: a switching transistor
configured to transfer a data signal that is received via a
corresponding data line from among the plurality of data
lines, in response to a scan signal that is transferred via a
corresponding scan line from among the plurality of scan
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lines; a first capacitor configured to charge a voltage that
corresponds to the data signal; and a driving transistor con-
figured to transfer a driving current to the emitting device,
wherein the driving current corresponds to the voltage that is
charged in the first capacitor.

[0011] The plurality of emitting pixels may include at least
one defective pixel, wherein the at least one defective pixel
may be electrically isolated from a corresponding pixel cir-
cuit of the at least one defective pixel, may be coupled to a
corresponding first repair line from among the plurality of
first repair lines, and may be coupled to a dummy pixel from
among the plurality of dummy pixels at a same column viathe
corresponding first repair line, and a data line from among the
plurality of data lines, which corresponds to the at least one
defective pixel, may be coupled to the repair switching device
from among the plurality of repair switching devices, which
corresponds to the at least one defective pixel, and the data
line may be electrically coupled to a corresponding second
repair line from among the plurality of second repair lines via
the corresponding repair switching device.

[0012] The pixel circuit of the at least one defective pixel
may be electrically isolated from the corresponding data line.

[0013] The corresponding repair switching device may be
configured to transfer a data signal that is received via the
corresponding data line to the corresponding second repair
line in response to a scan signal that is transferred via a scan
line from among the plurality of scan lines, which corre-
sponds to the at least one defective pixel, and the correspond-
ing second repair line may be configured to store a dummy
data voltage that corresponds to the data signal.

[0014] Thecorresponding second repair line may include a
parasitic capacitor configured to store the dummy data volt-
age.

[0015] The dummy pixel circuit of the dummy pixel at a
same column as the at least one defective pixel may include a
dummy driving current generating circuit configured to gen-
erate a driving current that corresponds to the dummy data
voltage stored in the corresponding second repair line.

[0016] The dummy driving current generating circuit may
include: a dummy capacitor configured to charge a voltage
that corresponds to the dummy data voltage stored in the
corresponding second repair line; and a dummy driving tran-
sistor configured to transfer the driving current that corre-
sponds to the voltage charged in the dummy capacitor to the
emitting device of the at least one defective pixel.

[0017] The dummy pixel circuit may further include a
dummy additional circuit coupled to the dummy capacitor
and the dummy driving transistor, the dummy pixel circuit
including at least one of a transistor and/or a second capacitor.

[0018] The dummy additional circuit may be coupled to a
data line corresponding to the at least one defective pixel.
[0019] The organic light-emitting display apparatus may
further include a dummy scan line extending in the row direc-
tion and coupled to a plurality of the dummy pixel circuits.

[0020] Each of the plurality of the dummy pixel circuits
may include: a dummy switching transistor configured to
transfer the dummy data voltage stored in the corresponding
second repair line from among the plurality of second repair
lines, in response to a dummy scan signal that is transferred
via the dummy scan line; a dummy capacitor configured to
charge a voltage that corresponds to the dummy data voltage;
and a dummy driving transistor configured to transfer the
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driving current that corresponds to the voltage charged in the
dummy capacitor to the emitting device of the at least one
defective pixel.

[0021] Each of the plurality of the dummy pixel circuits
may further include a dummy additional circuit coupled to the
dummy switching transistor, the dummy capacitor, and the
dummy driving transistor, and the pixel circuit may further
include an additional circuit coupled to the switching transis-
tor, the capacitor, and the driving transistor.

[0022] According to one or more embodiments of the
present invention, an organic light-emitting display apparatus
includes: an emitting pixel coupled to a scan line, and includ-
ing a plurality of sub-emitting pixels coupled to a plurality of
data lines, respectively; a dummy pixel including a plurality
of sub-dummy pixels; a first repair line adapted to be coupled
to the plurality of sub-dummy pixels and the plurality of
sub-emitting pixels; a second repair line coupled to the plu-
rality of sub-dummy pixels; and a repair switching device
coupled to the scan line and the second repair line, and
adapted to be coupled to the plurality of data lines.

[0023] The plurality of sub-emitting pixels may include
sub-emitting devices and sub-pixel circuits that are separably
coupled to the sub-emitting devices, respectively, and the
plurality of sub-dummy pixels may include a plurality of
sub-dummy pixel circuits that correspond to the sub-emitting
devices, respectively.

[0024] The emitting pixel may include a defective sub-
emitting pixel, a sub-emitting device of the defective sub-
emitting pixel may be electrically isolated from a sub-pixel
circuit of the defective sub-emitting pixel, the first repair line
may be coupled to the sub-emitting device of the defective
sub-emitting pixel from among the plurality of sub-emitting
pixels and may be coupled to a sub-dummy pixel circuit from
among the plurality of sub-dummy pixel circuits which cor-
responds to the defective sub-emitting pixel, and the repair
switching device may be coupled to a data line from among
the plurality of data lines which corresponds to the defective
sub-emitting pixel.

[0025] The repair switching device may be configured to
transfer a data signal received via the data line corresponding
to the defective sub-emitting pixel to the second repair line, in
response to a scan signal that is transferred via the scan line,
and the second repair line may be configured to store a
dummy data voltage that corresponds to the data signal.
[0026] The organic light-emitting display apparatus may
further include a dummy scan line coupled to the plurality of
sub-dummy pixel circuits, and the sub-dummy pixel circuit
that corresponds to the defective sub-emitting pixel may
include: a dummy switching transistor configured to transfer
the dummy data voltage stored in the second repair line, in
response to a dummy scan signal that is transferred via the
dummy scan line; a dummy capacitor configured to charge a
voltage that corresponds to the dummy data voltage; and a
dummy driving transistor configured to transfer a driving
current that corresponds to the voltage charged in the dummy
capacitor to the sub-emitting device of the defective sub-
emitting pixel.

[0027] The sub-dummy pixel circuit that corresponds to the
defective sub-emitting pixel may include: adummy capacitor
configured to charge a voltage that corresponds to the dummy
data voltage stored in the second repair line; and a dummy
driving transistor configured to transfer a driving current that
corresponds to the voltage charged in the dummy capacitor to
the sub-emitting device of the defective sub-emitting pixel.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0028] 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:

[0029] FIG. 1 is a block diagram of an organic light-emit-
ting display apparatus according to an embodiment of the
present invention;

[0030] FIG. 2 illustrates an example of a display panel of
FIG. 1, according to an embodiment of the present invention;
[0031] FIG. 3 illustrates waveforms indicating scan signals
and data signals that are supplied to the display panel shown
in FIG. 2;

[0032] FIG. 4 illustrates a method of repairing a defective
pixel in the display panel shown in F1G. 2;

[0033] FIG. 5illustrates a circuit configuration of an emit-
ting pixel and a dummy pixel that may be applied to the
display panel shown in FIG. 2, according to an embodiment
of the present invention;

[0034] FIG. 6 illustrates a circuit configuration of an emit-
ting pixel and a dummy pixel that may be applied to the
display panel shown in FIG. 2, according to another embodi-
ment of the present invention;

[0035] FIG. 7 illustrates a circuit configuration of an emit-
ting pixel and a dummy pixel that may be applied to the
display panel shown in FIG. 2, according to another embodi-
ment of the present invention;

[0036] FIG. 8 is a block diagram of an organic light-emit-
ting display apparatus according to another embodiment of
the present invention;

[0037] FIG. 9 illustrates an example of a display panel of
FIG. 8, according to an embodiment of the present invention;
[0038] FIG. 10 illustrates a circuit configuration of an emit-
ting pixel and a dummy pixel that may be applied to the
display panel shown in FIG. 8, according to an embodiment
of the present invention;

[0039] FIG. 11 illustrates a circuit configuration of an emit-
ting pixel and a dummy pixel that may be applied to the
display panel shown in FIG. 8, according to another embodi-
ment of the present invention;

[0040] FIG. 12 illustrates a circuit configuration of an emit-
ting pixel and a dummy pixel that may be applied to the
display panel shown in FIG. 8, according to another embodi-
ment of the present invention;

[0041] FIG. 13 illustrates a display panel of the organic
light-emitting display apparatus, according to another
embodiment of the present invention; and

[0042] FIG. 14 illustrates a method of repairing a defective
pixel in the display panel shown in FIG. 13.

DETAILED DESCRIPTION

[0043] Reference will now be made in some detail to
descriptions of example embodiments, examples of which are
illustrated in the accompanying drawings. In this regard,
embodiments of the present invention may have different
forms and should not be construed as being limited to the
descriptions set forth herein. Accordingly, the example
embodiments are merely described below, by referring to the
figures, to explain some aspects of the present invention.
[0044] In the accompanying drawings, those components
that are the same or are in correspondence are rendered the
same reference numeral regardless of the figure number, and
redundant explanations are omitted.
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[0045] Throughout the specification, while terms “first”
and “second” are used to describe various components, the
components are not limited to the terms “first” and “second”.
The terms “first” and “second” are used only to distinguish
between each component. Throughout the specification, a
singular form may include plural forms, unless there is a
particular description contrary thereto.

[0046] Also, terms such as “comprise” or “comprising” are
used to specify existence of a recited form, and/or a compo-
nent, not excluding the existence of one or more other recited
forms, and/or one or more other components.

[0047] FIG. 1is a block diagram of an organic light-emit-
ting display apparatus 100 according to an embodiment of the
present invention.

[0048] Referring to FIG. 1, the organic light-emitting dis-
play apparatus 100 includes a display panel 110, a scan driv-
ing unit 120, a data driving unit 130, and a control unit 140.
The scan driving unit 120, the data driving unit 130, and the
control unit 140 may be formed in individual semiconductor
chips, respectively, or may be integrated in one semiconduc-
tor chip. The scan driving unit 120 and the display panel 110
may be formed on the same substrate.

[0049] The display panel 110 may have an active area AA
and a dummy area DA defined thereon. The dummy area DA
may be located adjacent to the active area AA.

[0050] Inanembodiment, the dummy area DA is located in
an upside area (e.g., the upper side of the display panel 110 in
FIG. 1) or a downside area (e.g., the lower side of the display
panel 110) with respect to the active area AA. In another
embodiment, the dummy area DA is located in both upside
and downside areas of the active area AA. In other embodi-
ments, the dummy area DA is located in left and/or right areas
of the active area AA, or upside and/or downside areas of the
active area AA. The dummy area DA may have a portion
located in left and/or right areas of the active area AA, and a
portion located in upside and/or downside areas of the active
area AA. In the present embodiment, as illustrated in FIG. 1,
although the dummy area DA is illustrated as being located in
an upside area of the active area AA, embodiments of the
present invention are not limited thereto.

[0051] Scan lines SL1-SLn that extend in a row direction
and datalines DL.1-DLm that extend in a column direction are
located in the active area AA. A plurality of emitting pixels EP
that are coupled to the scan lines SL1-SLn and the data lines
DL1-DLm are also located in the active matrix area AA and
arranged in a matrix-array. The emitting pixels EP are located
at positions where the scan lines SL1-SLn and the data lines
DL1-DLm cross. Although one emitting pixel EP is illus-
trated in F1G. 1 in the active area AA and coupled to one scan
line SLi and one data line DL;j for convenience of illustration,
the emitting pixels EP according to embodiments of the
present invention are matrix-arrayed.

[0052] Anorganic light-emitting display apparatus capable
of expressing various colors includes unit pixels each includ-
ing a plurality of sub-pixels that express plurality of colors,
respectively, so as to express the various colors. For example,
one unit pixel may include three sub-pixels that express red
(R), green (G), and blue (B) colors, respectively. Alterna-
tively, one unit pixel may include four sub-pixels that express
red (R), green (G), blue (B), and white (W) colors, respec-
tively.

[0053] Embodiments of the present invention are not lim-
ited to a single sub pixel for each emitting pixel EP. Instead,
the emitting pixel EP may indicate a unit pixel including a
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plurality of sub-pixels. That is, throughout the specification,
the description in that one emitting pixel EP exists may mean
that one sub-pixel exists or may mean that one unit pixel
consisting of a plurality of sub-pixels exists.

[0054] This is the same in the dummy pixel DP. For
example, the description in that one dummy pixel DP exists
may mean that one unit dummy pixel exists or may mean that
one unit dummy pixel consisting of a plurality of sub-dummy
pixels exists.

[0055] Throughout the specification, a row direction indi-
cates a horizontal direction in FIG. 1, and a column direction
indicates a vertical direction in FIG. 1. However, embodi-
ments of the present invention are not limited thereto, and the
row direction and the column direction are not limited to the
horizontal direction and the vertical direction, according to
the arrangement of the organic light-emitting display appa-
ratus 100. Throughout the specification, the row direction
may indicate a direction in which the scan lines SL.1-SLn
extend, and the column direction may indicate a direction in
which the data lines DL1-DLm extend.

[0056] Inan embodiment, the emitting pixels EP are sepa-
rably coupled to the data lines DL1-DLm. In another embodi-
ment, the emitting pixels EP are separably coupled to the scan
lines SL1-SLn. In the other embodiment, the emitting pixels
EP are separably coupled to the data lines DL.1-DLm and the
scan lines SL1-SLn.

[0057] Throughout the specification, the term “separably
coupled to” or “detachable coupling” means that two ele-
ments may be separated from each other or may have a
structure adapted to be separated from each other by using a
laser or the like in a repair process. For example, the descrip-
tion in which a first element and a second element are sepa-
rably coupled may mean that the first element and the second
element are actually coupled in an initial phase of manufac-
turing but they may be separated from each other in a follow-
ing repair process. That is, the first element and the second
element are coupled to each other in a manner that the first
element and the second element are to be easily separated
from each other in the following repair process. In a structural
point, the first element and the second element that are sepa-
rably coupled may be coupled to each other by using a con-
ductive connection member. In the repair process, when a
laser is irradiated to the conductive connection member, a part
of the conductive connection member, which is laser-irradi-
ated, is melted and then is cut, so that the first element and the
second element are electrically separated and insulated or
isolated. In the present embodiment, the conductive connec-
tion member may include a silicon layer that is easily melted
by a laser. For the laser irradiation, another conductive mem-
ber may not be located on the silicon layer. In another embodi-
ment, the conductive connection member may be melted by a
joule heat due to a current and then may be cut.

[0058] In the dummy area DA, a dummy scan line SLn+1
extending in the row direction, and a plurality of dummy
pixels DP coupled to the dummy scan line SLn+1 are located.
Referring to FIG. 1, the dummy pixels DP are located in one
row, but one or more embodiments of the present invention
are not limited thereto. In another embodiment, a plurality of
dummy scan lines exist, and the dummy pixels DP may be
positioned to be coupled to corresponding ones of the dummy
scan lines.

[0059] First repair lines RLa and second repair lines RLb
that extend in the column direction are located in the active
area AA. The first repair lines RLa may be coupled to or may
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be adapted to be coupled to dummy pixels DP that are posi-
tioned at columns that correspond to the first repair lines RLa.
The first repair lines RLa are adapted to be coupled to emit-
ting pixels EP that are positioned at columns that correspond
to the first repair lines RLa. Each of the first repair lines RLa
may be a path for transferring a driving current to an emitting
device of an emitting pixel EP that is coupled in a repair
process, wherein the emitting pixel EP is from among the
emitting pixels EP to which the first repair lines RLa may be
coupled. The second repair lines RLb are coupled to the
dummy pixels DP that are positioned at the columns that
correspond to the second repair lines RLb. The second repair
lines RLb may store dummy data voltages that respectively
correspond to data signals of the dummy pixels DP that are
positioned at the corresponding columns.

[0060] A plurality of repair switching devices RTr are
arranged in a matrix-array in the active area AA, while the
repair switching devices RTr are coupled to the scan lines
SL1-SLn and the second repair lines RLb and are adapted to
be coupled to the data lines DL1-DLm. Each of the repair
switching devices RTr may include a thin-film transistor
(TFT), and as illustrated in FIG. 1, each repair switching
device RTrmay bea p-type TFT. Each repair switching device
RTr may include a control terminal that is coupled to a cor-
responding scan line SLi, a first connection terminal that is
coupled to a corresponding second repair line RLb, and a
second connection terminal that is adapted to be coupled to a
corresponding data line DLj. In response to a signal that is
input to the control terminal, the first connection terminal and
the second connection terminal of each repair switching
device RTr may be electrically coupled to or separated from
each other. In another embodiment, the first connection ter-
minal of each repair switching device RTr is adapted to be
coupled to the corresponding second repair line RLb, and the
second connection terminal is coupled to the corresponding

second repair line RLb.

[0061] Throughout the specification, the terms “connect-
able,” “coupleable,” ‘“connectably,” or “adapted to be
coupled” means that two elements may be coupled or con-
nected to each other or may have a structure in which the two
elements are enabled to be connected or adapted to be coupled
to each other by using a laser or the like in a repair process. For
example, the description in which a first element and a second
element are adapted to be coupled may mean that the first
element and the second element are not actually coupled in an
initial phase of manufacturing but they may be coupled to
each other in a following repair process. That is, the first
element and the second element are separated from each other
in a manner that the first element and the second element are
to be easily coupled to each other in the following repair
process. In a structural point, the first element and the second
element that are “coupleable” with respect to each other may
be coupled to a first conductive member and a second con-
ductive member, respectively, which overlap with each other
by having an insulating layer positioned therebetween in an
overlapping area. In the repair process, when a laser is irra-
diated to the overlapping area, the insulating layer in the
overlapping area is removed so that the first conductive mem-
ber and the second conductive member are coupled to each
other, and therefore, the first element and the second element
are electrically coupled to each other. For the laser irradiation,
a conductive member may not be positioned on the overlap-
ping area.
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[0062] Throughout the specification, the term “corre-
spond” or “corresponding” is used to specify an element from
among a plurality of elements, which is located at the same
column or row as another element. For example, the descrip-
tion in which a first element is coupled or connected to a
second element from among a plurality of second elements
which “correspond” to the first element may mean that the
first element is coupled or connected to the second element
that is positioned at the same column or row as the first
element. In the embodiment of FIG. 1, a scan line SLi that
corresponds to an emitting pixel EP is specified as the scan
line SLi that is from among the scan lines SL1-SLn and that
extends along the same row as the emitting pixel EP. Also, in
the embodiment of FIG. 1, a data line DL that corresponds to
the emitting pixel EP is specified as the data line DL that is
from among the data lines DL.1-DLm and that extends along
the same column as the emitting pixel EP.

[0063] In the present embodiment, the display panel 110
indicates a display panel of the organic light-emitting diode
apparatus 100. However, one or more embodiments of the
present invention are not limited thereto, and the display
panel 110 may indicate a flat display panel such as a thin-film
transistor liquid crystal display (TFT-LCD), a plasma display
panel (PDP), a light-emitting diode (LED) display, or the like.
The emitting pixel EP may include a display device and a
pixel circuit that is separably coupled to the display device.
The display device may include an organic emission layer
(organic EML) or a liquid-crystal layer. When the display
device includes the organic EML, the display device may be
referred as an emitting device. In the present embodiment, as
illustrated in FIG. 1, it is assumed that the display panel 110
indicates the display panel of the organic light-emitting diode
apparatus 100.

[0064] The control unit 140 controls the scan driving unit
120 and the data driving unit 130, in response to a horizontal
synchronization signal and a vertical synchronization signal
that are provided from an external source (e.g., a timing
controller). The control unit 140 generates a plurality of con-
trol signals including a scan control signal SCS and a data
control signal DCS, and digital image data DATA, provides
the scan control signal SCS to the scan driving unit 120, and
provides the data control signal DCS and the digital image
data DATA to the data driving unit 130. The control unit 140
may control a first power voltage ELVDD, a second power
voltage ELVSS, an emission control signal EM, an initializa-
tion voltage Vint, or the like to be applied to the emitting
pixels EP and the dummy pixels DP.

[0065] The scan driving unit 120 sequentially drives the
scan lines SL1-SLn and the dummy scan line SLn+1, in
response to the scan control signal SCS. For example, the
scan control signal SCS may be an indication signal for con-
trolling the scan driving unit 120 to scan the scan lines SL1-
SLn and the dummy scan line SLn+1. The scan driving unit
120 may generate scan signals and may sequentially provide
the scan signals to the emitting pixels EP and the dummy
pixels DP via the scan lines SL1-SLn and the dummy scan
line SLn+1.

[0066] The data driving unit 130 may drive the data lines
DL1-DLm, in response to the data control signal DCS and the
digital image data DATA that are provided from the control
unit 140. The data driving unit 130 may convert the digital
image data DATA having a gray level into data signals having
a gray level voltage corresponding to the gray level, and may
sequentially provide the data signals to the emitting pixels EP
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via the data lines DL1-DLm. The data driving unit 130 is not
directly coupled to the dummy pixels DP. The data signals to
be provided to the dummy pixels DP are stored in the form of
dummy data voltages in the second repair lines RLb, and
when the scan signal is applied to the dummy pixels DP, the
dummy data voltages that are charged in the second repair
lines RLb are provided as the data signals to the dummy
pixels DP.

[0067] The data driving unit 130 does not directly provide
the data signals to the dummy pixels DP, but provides the data
signals only to the emitting pixels EP. Thus, although the
display panel 110 is repaired, the data driving unit 130 does
not have to remember an address of a repaired emitting pixel
EP or to re-provide a data signal to a dummy pixel DP,
wherein the data signal is supposed to be provided to the
repaired emitting pixel EP. That is, although a repair process
is performed, the data driving unit 130 is not repaired, and a
memory to store the address of the repaired emitting pixel EP
is not additionally required.

[0068] FIG. 2 illustrates an example of the display panel
110 of FIG. 1, according to an embodiment of the present
invention.

[0069] Referring to FIG. 2, the display panel 110 includes a
plurality of emitting pixels EP, a plurality of dummy pixels
DP, a plurality of first repair lines RL.al-RLam, a plurality of
second repair lines RLb1-RLbm, and a plurality of repair
switching devices RTr. The emitting pixels EP are coupled to
a plurality of scan lines SL.1-SLn extending a row direction
and a plurality of data lines DL.1-DLm extending a column
line, and are matrix-arrayed on the display panel 110. The
dummy pixels DP are coupled to a dummy scan line SLn+1
extending the row direction, and are arrayed in the row direc-
tion on the display panel 110. The first repair lines RLal-
RLam extend in the column direction, are coupled to the
dummy pixels DP, and are adapted to be coupled to the
emitting pixels EP. The second repair lines RLb1-RLbm
extend in the column direction, and are coupled to the dummy
pixels DP. The repair switching devices RTr are coupled to the
scan lines SL1-SLn and the second repair lines RLb1-RLbm,
are adapted to be coupled to the data lines DL.1-DLm, and are
arranged in a matrix array on the display panel 110.

[0070] Each of the emitting pixels EP includes an emitting
device E and a pixel circuit C that is separably coupled to the
emitting device E. The emitting device E may include an
organic EML that is interposed between a pixel electrode and
an opposite electrode that faces the pixel electrode. Each of
the dummy pixels DP includes a dummy pixel circuit DC that
is coupled to a corresponding first repair line from among the
first repair lines RLal-RLam and a corresponding second
repair line from among the second repair lines RLb1-RLbm.
[0071] For convenience of description, an emitting pixel
EPjj and a dummy pixel DPj that is positioned at the same
column as the emitting pixel EPij are mainly described. The
descriptions about the emitting pixel EPij and the dummy
pixel DPj may be equally applied to the rest of the emitting
pixels EP and dummy pixels DP.

[0072] A pixel circuit C of the emitting pixel EPjj is
coupled to a corresponding scan line SLi from among the scan
lines SL1-SLn, and a corresponding data line DLj from
among the data lines DL1-DLm. In response to a scan signal
that is transferred via the corresponding scan line SLi, the
pixel circuit C receives a data signal transferred via the cor-
responding data line DLj, generates a driving current corre-
sponding to the data signal and then provides the driving
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current to the emitting device E. The emitting device E
receives the driving current and emits light with a brightness
corresponding to the driving current.

[0073] Theemitting device E and the pixel circuit C may be
coupled via a separable wire 13 that may be easily separated.
The separable wire 13 may include at least a portion of a
silicon layer, and in order to allow a laser to be irradiated to
the silicon layer, a conductive layer may not be formed on the
silicon layer.

[0074] The pixel circuit C may be separably coupled to the
corresponding data line DLj. As illustrated in F1G. 2, the pixel
circuit C may be coupled to the corresponding data line DL
via a separable wire 14. The separable wire 14 may include at
least a portion of a silicon layer, and in order to allow a laser
to be irradiated to the silicon layer, a conductive layer may not
be formed on the silicon layer.

[0075] The emitting device E is adapted to be coupled to a
corresponding first repair line RLaj from among the first
repair lines RLal-RLam. The emitting device E may be
coupled to the first repair line RLaj via a connectable wire 11.
The connectable wire 11 may include a first conductive layer
and a second conductive layer that partly overlap with each
other in an overlapping area by having an insulation layer
interposed therebetween. The first conductive layer is
coupled to the corresponding first repair line RLaj, and the
second conductive layer is coupled to the emitting device E.
When a laser is irradiated to the overlapping area, the insula-
tion layer of the overlapping area is removed so that the first
and second conductive layers contact each other and therefore
the emitting device E and the corresponding first repair line
RLaj are electrically coupled to each other. Before the laser
irradiation, the first conductive layer and the second conduc-
tive layer of the connectable wire 11 are insulated from each
other due to the insulation layer, therefore, before a repair
process starts, the emitting device E and the corresponding
first repair line RLaj are insulated from each other, and only
after the repair process starts, the emitting device E and the
corresponding first repair line RLaj may be coupled to each
other.

[0076] Each of the repair switching devices RTr may
include a p-type TFT. Each repair switching device RTr may
include a control terminal that is coupled to the corresponding
scan line SLi, a first connection terminal that is coupled to a
corresponding second repair line RLbj, and a second connec-
tion terminal that is adapted to be coupled to the correspond-
ing data line DLj. The second connection terminal may be
coupled to the corresponding data line DLj via a connectable
wire 12. That is, the second connection terminal and the data
line DLj are insulated from each other and may be coupled to
each other via the repair process.

[0077] The corresponding first repair line RLaj and the
corresponding second repair line RLbj are coupled to the
dummy pixel DPj that is located at the same column as the
emitting pixel EPjj.

[0078] FIG. 3 illustrates waveforms indicating scan signals
S1-Sn+1 and data signals D1-Dn that are supplied to the
display panel 110 shown in FIG. 2.

[0079] Referring to FIG. 3, the scan driving unit 120
sequentially applies the scan signals S1-Sn+1 to first through
n? scan lines SL.1-SLn and a dummy scan line SLn+1. The
data driving unit 130 sequentially applies the data signals
D1-Dn that are synchronized with the scan signals S1-Sn+1,
respectively, to data lines DL1-DLm. When the scan signal
Sn+1 is applied to the dummy scan line SLn+1, the data
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driving unit 130 does not apply any data signal. Dummy
pixels DP that are activated by the scan signal Sn+1 generate
driving currents, respectively, based on dummy data voltages
that are charged in the second repair lines RLb1-RLbm, and
supply the driving currents to emitting devices of repaired
emitting pixels, respectively. The repaired emitting pixels
emit light, in response to the driving currents.

[0080] Because the data driving unit 130 does not directly
apply a data signal to the dummy pixels DP, although emitting
pixels EP are repaired, it is not necessary to adjust the data
driving unit 130.

[0081] Referring to FIG. 3, a pulse width of a scan signal
corresponds to 1 horizontal time 1H but one or more embodi-
ments of the present invention are not limited thereto. The
pulse width of the scan signal may correspond to 2 horizontal
time periods 2H. Pulse widths of neighbouring scan signals,
e.g., a pulse width of an n-1,, scan signal Sn-1 and a pulse
widthof an n, scan signal Sn may overlap with each other by
about 1H or less. Accordingly, a charging shortage problem
caused by an RC delay of a signal line due to a large display
area may be solved or decreased.

[0082] FIG. 4 illustrates a method of repairing a defective
pixel in the display panel 110 shown in FIG. 2.

[0083] Referring to FIG. 4, each of emitting pixels EP
includes an emitting device E and a pixel circuit C that is
separably coupled to the emitting device E. Each of dummy
pixels DP includes a dummy pixel circuit DC.

[0084] It is assumed that an emitting pixel EPij that is
coupled to a scan line SLi and a data line DL is a defective
pixel, and hereinafter, the emitting pixel EPjj that is the defec-
tive pixel is referred as a defective pixel EPij. The defective
pixel EPjj is repaired by using a dummy pixel DPj and there-
fore normally operates.

[0085] The emitting device E of the defective pixel EPjj is
separated from the pixel circuit C. For example, the emitting
device Eand the pixel circuit C of the defective pixel EPij may
be separated by using laser cutting. For example, a laser is
irradiated to a silicon layer of a separable wire 13 that elec-
trically couples the emitting device E and the pixel circuit C
of the defective pixel EPij, and then the silicon layer of the
separable wire 13 is melted, so that both terminals of the
separable wire 13 may be electrically separated. As a result,
the emitting device E and the pixel circuit C of the defective
pixel EPij may be electrically insulated.

[0086] In an embodiment, the pixel circuit C of the defec-
tive pixel EPij may be separated from the data line DL;j. For
example, laser cutting may be used. The pixel circuit C of the
defective pixel EPij may be coupled to the data line DLj viaa
separable wire 14. When a laser is irradiated to a silicon layer
of the separable wire 14, the pixel circuit C of the defective
pixel EPij may be insulated or electrically isolated from the
data line DLj. According to a defection reason of the pixel
circuit C of the defective pixel EPij, the pixel circuit C may
not be separated from the data line DL}j.

[0087] A first repair line RLaj is coupled to the emitting
device E of the defective pixel EPij. The emitting device E of
the defective pixel EPij may be coupled to the first repair line
RLaj via a connectable wire 11. That is, before a repair
process starts, the emitting device E is electrically insulated
from the first repair line RLaj, but when a laser is irradiated to
an overlapping area of the connectable wire 11 in the repair
process starts, the emitting device E is electrically coupled to
the dummy pixel circuit DC of the dummy pixel DP;.
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[0088] A repair switching device RTrij that corresponds to
the defective pixel EPjj is coupled to the data line DL;j. For
example, a laser may be used. A second connection terminal
of the repair switching device RTrij is coupled to the data line
DL via a connectable wire 12. When a laser is irradiated to an
overlapping area of the connectable wire 12, an insulation
layer of the overlapping area is removed, so that both termi-
nals of the connectable wire 12 are electrically coupled to
each other, and as a result, the second connection terminal of
the repair switching device RTrij and the data line DL are
electrically coupled to each other.

[0089] Whena scan signal Si that is transferred via the scan
line SLiis activated, a data signal Dj is applied to the data line
DLj. In response to the scan signal Si, the repair switching
device RTrij transfers the data signal Dj to a second repair line
RLbj. The second repair line RLbj includes a parasitic capaci-
tor Cp that equivalently exists. The parasitic capacitor Cp
stores a dummy data voltage VDj that corresponds to the data
signal Dj.

[0090] When a scan signal Sn+1 is activated via a dummy
scan line SLn+1, the dummy pixel circuit DC of the dummy
pixel DP;j receives the dummy data voltage VDj charged in the
parasitic capacitor Cp, and generates a driving current Iij that
corresponds to the dummy data voltage VDj. The dummy
pixel circuit DC provides the driving current Iij to the emitting
device E of the defective pixel EPij. The emitting device E of
the defective pixel EPij emits light, based on the driving
current Iij. Because the driving current lij corresponds to the
data signal Dj, the emitting device E of the defective pixel
EPij emits light with a brightness corresponding to the data
signal Dj, so that the defective pixel EPij is repaired to a
normal emitting pixel.

[0091] Referring to FIG. 4, the dummy pixels DP are
arrayed at one row, so that one defective pixel at every column
may be repaired by using the dummy pixel DP. In another
embodiment, when dummy pixels are located ata top row and
a bottom row, two defective pixels at every column may be
repaired. In this case, the first and second repair lines RLa and
RLb may be separated into two parts between the two defec-
tive pixels.

[0092] FIG. 5illustrates a circuit configuration of an emit-
ting pixel EPij and a dummy pixel DPj that may be applied to
the display panel 110 shown in FIG. 2, according to an
embodiment of the present invention.

[0093] Referring to FIG. 5, the emitting pixel EPjj includes
an emitting device E, and a pixel circuit Ca for supplying a
driving current to the emitting device E. The dummy pixel
DPj includes a dummy pixel circuit DCa having substantially
the same configuration as the pixel circuit Ca. The description
about the pixel circuit Ca is equally applied to the dummy
pixel circuit DCa, and is now briefly provided as below.

[0094] The emitting device E includes an anode electrode,
a cathode electrode, and an organic light emitting diode
OLED including an EML interposed between the anode elec-
trode and the cathode electrode. The anode electrode is
coupled to the pixel circuit Ca, and a second power voltage
ELVSS supplied from a second power source is applied to the
cathode electrode.

[0095] The pixel circuit Ca includes two transistors, i.e., a
switching transistor STr and a driving transistor DTr, and one
capacitor C.
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[0096] The switching transistor STr includes a gate elec-
trode coupled to a scan line SLi, a first electrode coupled to a
data line DLj, and a second electrode coupled to a first node
N1.

[0097] The driving transistor DTr includes a gate electrode
coupled to the first node N1, a first electrode receiving a first
power voltage ELVDD from a first power source, and a sec-
ond electrode coupled to an anode electrode of the emitting
device E.

[0098] The capacitor Cincludes a first electrode coupled to
the first node N1, and a second electrode receiving the first
power voltage ELVDD from the first power source.

[0099] The switching transistor STr transfers a data signal
Dj from the data line DLj to the capacitor C, in response to a
scan signal Si that is transferred via the scan line SLi. The
capacitor C is charged with a voltage that corresponds to the
data signal Dj. A driving current that corresponds to the
voltage charged in the capacitor C is transferred to the emit-
ting device E via the driving transistor DTr, so that the emit-
ting device E emits light.

[0100] The dummy pixel circuit DCa also includes two
dummy transistors, (a dummy switching transistor DSTr and
adummy driving transistor DDTr), and one dummy capacitor
DC. The dummy switching transistor DSTr and the dummy
driving transistor DD'Tr correspond to the switching transis-
tor STr and the driving transistor DTr, respectively, and the
dummy capacitor DC corresponds to the capacitor C. Here-
inafter, differences are mainly described as below.

[0101] A gate electrode of the dummy switching transistor
DSTr is coupled to a dummy scan line SLn+1, and a first
electrode of the dummy switching transistor DSTr is coupled
to asecond repair line RLbj. A second electrode of the dummy
driving transistor DDTr is coupled to a first repair line RLaj.
As described above, the first repair line R1Laj is adapted to be
coupled to the anode electrode of the emitting device E.
[0102] A repair switching device RTr includes a gate elec-
trode coupled to the scan line SLi, a first electrode coupled to
a second repair line RLbj, and a second electrode adapted to
be coupled to the data line DL;j.

[0103] When a defect occurs in the pixel circuit Ca of the
emitting pixel EPij, the pixel circuit Ca and the emitting
device E are separated. The first repair line RLaj is coupled to
the anode electrode of the emitting device E, and the second
electrode of the repair switching device RTr is coupled to the
data line DL;. In the present embodiment, the pixel circuit Ca
is separated from the data line DL}.

[0104] When the scan signal Si is activated, the data signal
Dj is transferred to the second repair line RLbj via the repair
switching device RTr. The second repair line RLbj stores a
dummy data voltage that corresponds to the data signal D).
When the scan signal Sn+1 is activated, the dummy switching
transistor DSTr transfers the dummy data voltage charged in
the second repair line RLbj to the dummy capacitor DC. The
dummy capacitor DC charges a voltage that corresponds to
the dummy data voltage, and the dummy driving transistor
DDTr generates a driving current that corresponds to the
voltage charged in the dummy capacitor DC, and then sup-
plies thedriving current to the emitting device E. The emitting
device E emits light according to the driving current that is
provided by the dummy driving transistor DDTr of the
dummy pixel circuit DCa.

[0105] Referring to FIG. 5, each of the pixel circuit Ca and
the dummy pixel circuit DCa has a 2Tr-1Cap configuration
including two transistors and one capacitor. However, one or
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more embodiments of the present invention are not limited
thereto. Thus, each of the pixel circuit Ca and the dummy
pixel circuit DCa may include two or more TFTs and one or
more capacitors, and may be variously amended by having
further wires or omitting existing wires.

[0106] FIG. 6 illustrates a circuit configuration of an emit-
ting pixel EPij and a dummy pixel DPj that may be applied to
the display panel 110 shown in FIG. 2, according to another
embodiment of the present invention.

[0107] Referring to FIG. 6, the emitting pixel EPjj includes
an emitting device E, and a pixel circuit Cb for supplying a
current to the emitting device E. The dummy pixel DPj
includes a dummy pixel circuit DCb having substantially the
same configuration as the pixel circuit Cb. The emitting
device E is equal to that shown in FIG. 5, thus, the descrip-
tions thereof are omitted here.

[0108] The pixel circuit Cb includes five transistors, i.e.,
first through fifth transistors Tr1-Tr5, and three capacitors,
i.e., first through third capacitors C1-C3.

[0109] The first transistor Trl includes a gate electrode that
is coupled to a scan line SLi and therefore receives a scan
signal Si, a first electrode that is coupled to a data line DLj and
therefore receives a data signal Dj, and a second electrode that
is coupled to a first node N1. The first transistor Tr1 may be
referred as a switching transistor.

[0110] The second transistor Tr2 includes a gate electrode
that receives a first control signal GW, a first electrode that is
coupled to the first node N1, and a second electrode that is
coupled to a second node N2.

[0111] The third transistor Tr3 includes a gate electrode
that is coupled to a third node N3, a first electrode that
receives a first power voltage ELVDD from a first power
source, and a second electrode that is coupled to an anode
electrode of an organic light emitting diode OLED. The third
transistor Tr3 may be referred as a driving transistor.

[0112] The fourth transistor Tr4 includes a gate electrode
that receives a second control signal GC, a first electrode that
is coupled to the third node N3, and a second electrode that is
coupled to the anode electrode of the organic light emitting
diode OLED.

[0113] The fifth transistor Tr5 includes a gate electrode that
receives the second control signal GC, a first electrode that is
coupled to the data line DLj and therefore receives the data
signal Dj, and a second electrode that is coupled to the second
node N2.

[0114] The first capacitor C1 is coupled between the first
node N1 and the gate electrode of the fifth transistor Tr5, the
second capacitor C2 is coupled between the second node N2
and the first power source, and the third capacitor C3 is
coupled between the second node N2 and the third node N3.
When the first transistor Trl is turned on, the first capacitor
C1 charges a voltage that corresponds to the data signal Dj
that is provided from the data line DL}j.

[0115] In the present embodiment, the second transistor
Tr2, the fourth transistor Trd, the fifth transistor. TrS, the
second capacitor C2, and the third capacitor C3 may be col-
lectively referred as additional circuits arranged to compen-
sate for deviation of a threshold voltage of the third transistor
Tr3 and to perform concurrent (e.g., simultaneous) emission.
[0116] In an initialization period, the first power voltage
ELVDD has a low level, and a second power voltage ELVSS
has a high level. The first control signal GW and the second
control signal GC have a high level. The first, second, fourth,
and fifth transistors Trl, Tr2, Tr4, and Tr5 are turned off, and
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the anode electrode of the organic light emitting diode OLED
is initialized by the second power voltage ELVSS having the
high level.

[0117] In a compensation period, the first power voltage
ELVDD and the second power voltage ELVSS have a high
level. The first control signal GW has a high level, and the
second control signal GC has a low level. The fifth transistor
Tr5 is turned on, and an auxiliary voltage Vsus having a high
level is applied to the data line DL}, so that the second node
N2 has the auxiliary voltage Vsus. The fourth transistor Tr4 is
turned on, so that the third transistor Tr3 is diode-coupled.
Until a voltage level of the gate electrode of the third transis-
tor Tr3 becomes a voltage ELVDD-Vth that is obtained by
subtracting a threshold voltage Vth of the third transistor Tr3
from the first power voltage ELVDD, a current flows via the
third transistor Tr3 that is diode-coupled.

[0118] In a data transfer period, the first power voltage
ELVDD and the second power voltage ELVSS remain the
high level, the first control signal GW has a low level, and the
second control signal GC has a high level. When the second
transistor Tr2 is turned on, a voltage that corresponds to the
data signal Dj written to the emitting pixel EPij during a scan
period of a previous frame (e.g., an N-1 frame) and stored in
the first capacitor C1 is transferred to the second node N2.
[0119] During scan/emission periods, the scan period and
the emission period concurrently (e.g., simultaneously) pro-
ceed. During the scan/emission periods, the first power volt-
age ELVDD maintains the high level, and the second power
voltage ELVSS has a low level. The first control signal GW
and the second control signal GC have a high level. When the
scan signal Si having a low level is received via the scan line
SLj, the first transistor Tr1 is turned on, so that the data signal
Dj is input to the emitting pixel EPij that is coupled to the scan
line SLi. Accordingly, the first capacitor C1 stores a voltage
that corresponds to the data signal Dj of a current frame (e.g.,
an N frame).

[0120] The second transistor Tr2 is turned off and therefore
blocks the first node N1 and the second node N2. A current
path between the first power voltage ELVDD and the cathode
electrode of the organic light emitting diode OLED is estab-
lished via the third transistor Tr3 that is turned on, and the
organic light emitting diode OLED emits light with a bright-
ness corresponding to the data signal Dj that is written to the
emitting pixel EPij during the scan period of the previous
frame (e.g., the N-1 frame). Here, all of the emitting pixels
EP in the display panel 110 concurrently (e.g., simulta-
neously) emit light.

[0121] The dummy pixel circuit DCb includes five transis-
tors (first through fifth transistors Trl-Tr5), and three capaci-
tors (first through third capacitors C1-C3). Except that, in the
dummy pixel circuit DCb, a gate electrode of the first tran-
sistors Trl is coupled to the dummy scan line SLn+1 and a
first electrode of the first transistor Trl is coupled to the
second repair line RLbj, and a second electrode of the third
transistor Tr3 is adapted to be coupled to an anode electrode
of an emitting device E, the dummy pixel circuit DCb has the
same configuration as the pixel circuit Ch. A first electrode of
the fifth transistor Tr5 of the dummy pixel circuit DCb is not
coupled to the first electrode of the first transistors Trl but is
coupled to the data line DLj.

[0122] A repair switching device RTr includes a gate elec-
trode that is coupled to the scan line SL1, a first electrode that
is coupled to the second repair line RLbj, and a second elec-
trode that is adapted to be coupled to the data line DL}j.

Apr. 23, 2015

[0123] When a defect occurs in the pixel circuit Cb of the
emitting pixel EPij, the pixel circuit Cb and the emitting
device E are separated. A first repair line RLaj is coupled to
the anode electrode of the emitting device E, and the second
electrode of the repair switching device RTr is coupled to the
data line DLj. The first electrode of the first transistor Trl of
the pixel circuit Cb is separated from the data line DLj, and
the first electrode of the fifth transistor Tr5 of the pixel circuit
Cb may be separated from the data line DLj.

[0124] When the scan signal Siis activated during the scan/
emission periods of the previous frame, the data signal Dj is
transferred to the second repair line RLbj via the repair
switching device RTr. The second repair line RLbj stores a
dummy data voltage that corresponds to the data signal Dj.
When the scan signal Sn+1 is activated, a first transistor Tr1 of
a dummy pixel DPj transfers the dummy data voltage that is
charged in the second repairline RLbj to the first capacitor C1
of the dummy pixel DPj. The capacitor C1 of the dummy
pixel DPj charges a voltage that corresponds to the dummy
data voltage. Similarly to the pixel circuit Cb, in the dummy
pixel circuit DCb, an initialization period, a compensation
period, and a data transfer period proceed. During the data
transfer period, the voltage that is charged in the first capaci-
tor C1 of the dummy pixel DPj is transferred to the second
node N2, during the scan/emission periods, the third transis-
tor Tr3 of the dummy pixel circuit DCb is turned on and
therefore a current path between the first power voltage
ELVDD and the cathode electrode of the organic light emit-
ting diode OLED of the emitting pixel EPij is established, and
the organic light emitting diode OLED of the emitting pixel
EPij emits light with a brightness corresponding to the data
signal Dj that is received during the scan/emission periods of
the previous frame.

[0125] FIG. 7 illustrates a circuit configuration of an emit-
ting pixel EP1j and a dummy pixel DPj that may be applied to
the display panel 110 shown in FIG. 2, according to another
embodiment of the present invention.

[0126] Referring to FIG. 7, the emitting pixel EPjj includes
an emitting device E, and a pixel circuit Cc for supplying a
current to the emitting device E. The dummy pixel DPj
includes a dummy pixel circuit DCc having the substantially
same configuration as the pixel circuit Cc. The emitting
device E is equal to that shown in FIG. 5, thus, the descrip-
tions thereof are omitted here.

[0127] The pixel circuit Ce includes eight transistors (first
through eighth transistors Tr1-Tt8), and two capacitors (first
and second capacitors C1 and C2).

[0128] The first transistor Trl includes a gate electrode that
is coupled to a scan line SLi and therefore receives a scan
signal Si, a first electrode that is coupled to a data line DLj and
therefore receives a data signal Dj, and a second electrode that
is coupled to a first node N1. The first transistor Tr1 may be
referred as a switching transistor.

[0129] The second transistor Tr2 includes a gate electrode
that receives a first control signal GW, a first electrode that is
coupled to the first node N1, and a second electrode that is
coupled to a second node N2.

[0130] The third transistor Tr3 includes a gate electrode
that receives a second control signal GI, a first electrode that
is coupled to a third node N3, and a second electrode that is
coupled to an initialization power source and therefore
receives an initialization voltage Vint.
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[0131] The fourth transistor Tr4 includes a gate electrode
that receives the first control signal GW, a first electrode that
is coupled to a fourth node N4, and a second electrode that is
coupled to the third node N3.

[0132] Thefifth transistor Try includes a gate electrode that
receives the second control signal G, a first electrode that is
coupled to a first power source and therefore receives a first
power voltage ELVDD, and a second electrode that is coupled
to the second node N2.

[0133] The sixth transistor Tr6 includes a gate electrode
that is coupled to the third node N3, a first electrode that is
coupled to the second node N2, and a second electrode that is
coupled to the fourthnode N4. The sixth transistor Tré may be
referred as a driving transistor.

[0134] The seventh transistor Tr7 includes a gate electrode
that receives a third control signal GE, a first electrode that is
coupled to the fourth node N4, and a second electrode that is
coupled to an anode electrode of an organic light emitting
diode OLED.

[0135] The eighth transistor Tr8 includes a gate electrode
that receives the third control signal GE, a first electrode that
is coupled to the first power source and therefore receives the
first power voltage ELVDD, and a second electrode that is
coupled to the second node N2.

[0136] The first capacitor C1 is coupled between the first
node N1 and the initialization power source that supplies the
voltage Vint. The first capacitor C1 charges a voltage that
corresponds to a data signal Dj supplied from a data line DI
when the first transistor Trl is turned on. The initialization
power source may be a fixed power source (e.g., a direct
current (DC) power source) having an initialization voltage
level (e.g., a predetermined voltage level). For example, the
initialization power source may be a first power source that
provides the first power voltage ELVDD. The second capaci-
tor C2 is coupled between the third node N3 and the first
power source that provides the first power voltage ELVDD.

[0137] Inthe present embodiment, the second through fifth
transistors Tr2-Tr5, the seventh and eighth transistors Tr7 and
Tr8, and the second capacitor C2 may be collectively referred
as additional circuits or circuit components arranged to com-
pensate for deviation of a threshold voltage of the sixth tran-
sistor Tr6 and to perform concurrent (e.g., simultaneous)
emission.

[0138] In an initialization period, the first power voltage
ELVDD has a high level, and a second power voltage ELVSS
and the second control signal GI have a low level. The third
transistor Tr3 and the fifth transistor Tr3 are turned on. The
first power voltage ELVDD is applied to the second node N2,
and the voltage Vint is applied to the third node N3.

[0139] In compensation/data transfer periods, the first
power voltage ELVDD, the second power voltage ELVSS,
and the first control signal GW have a low level. The second
transistor Tr2 is turned on, and then the second node N2 has a
voltage that corresponds to the data signal Dj written to the
emitting pixel EPij during a scan period of a previous frame
and stored in the first capacitor C1. The fourth transistor Tr4
is turned on and therefore the sixth transistor Tr6 is diode-
coupled. Until the third node N3 has a voltage that is obtained
by subtracting a threshold voltage Vth of the sixth transistor
Tr6 from the voltage of the second node N2, a current flows
via the sixth transistor Tr6 that is diode-coupled. The second
capacitor C2 stores a difference between the driving voltage
ELVDD and the voltage of the third node N3.
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[0140] In scan/emission periods, the scan period and the
emission period concurrently (e.g., simultaneously) proceed.
In the scan/emission periods, the first power voltage ELVDD
has a high level, and the second power voltage ELVSS and the
third control signal G3 have a low level. When the scan signal
Si with a low level is received via the scan line SL4i, the first
transistor Tr1 is turned on, and the data signal Dj of a current
frame is input to the emitting pixel EPjj that is coupled to the
scan line SLi. The first capacitor C1 stores a voltage that
corresponds to the data signal Dj of the current frame.
[0141] The second transistor Tr2 is turned off'and therefore
the first node N1 and the second node N2 are blocked with
respect to each other. The seventh transistor Tr7 and the
eighth transistor Tr8 are turned on and therefore a current path
between the first power voltage ELVDD and a cathode elec-
trode of the organic light emitting diode OLED are estab-
lished via the sixth transistor Tr6 that is turned on. The
organic light emitting diode OLED emits light with a bright-
ness that corresponds to the data signal Dj that was written to
the emitting pixel EPij during the scan period of the previous
frame and was stored in the second capacitor C2. All emitting
pixels EP in the display panel 110 concurrently (e.g., simul-
taneously) emit light.

[0142] The dummy pixel circuit DCc includes eight tran-
sistors (first through eighth transistors Tr1-Tr8), and two
capacitors (first and second capacitors C1 and C2). Except
that, in the dummy pixel circuit DCc, a gate electrode of the
first transistors Tr1 is coupled to the dummy scan line SLn+1
and a first electrode of the first transistor Tr1 is coupled to the
second repair line RLbj, and a second electrode of the seventh
transistor Tr7 is coupled to an anode electrode of an emitting
device E, the dummy pixel circuit DCc has the same configu-
ration as the pixel circuit Cc.

[0143] A repair switching device RTr includes a gate elec-
trode that is coupled to the scan line SLi, a first electrode that
is coupled to the second repair line RLbj, and a second elec-
trode that is adapted to be coupled to the data line DL;.
[0144] When a defect occurs in the pixel circuit Ce of the
emitting pixel EPij, the pixel circuit Cc and the emitting
device E are separated. A first repair line RLaj is coupled to
the anode electrode of the emitting device E, and the second
electrode of the repair switching device RTr is coupled to the
data line DLj. The first electrode of the first transistor Trl of
the pixel circuit Cc may be separated from the data line DLj.
[0145] When the scan signal Siis activated during the scan/
emission periods of the previous frame, the data signal Dj is
transferred to the second repair line RLbj via the repair
switching device RTr. The second repair line RLbj stores a
dummy data voltage that corresponds to the data signal Dj.
When the scan signal Sn+1 is activated, a first transistor Trl of
a dummy pixel DPj transfers the dummy data voltage that is
charged in the second repairline RLbj to the first capacitor C1
of the dummy pixel DPj. The capacitor C1 of the dummy
pixel DPj charges a voltage that corresponds to the dummy
data voltage. Similarly to the pixel circuit Cc, in the dummy
pixel circuit DCe, an initialization period, a compensation
period, and a data transfer period proceed. During the data
transfer period, the voltage that is charged in the first capaci-
tor C1 of the dummy pixel DPj is transferred to the second
node N2, during the scan/emission periods, the sixth transis-
tor Tr6 of the dummy pixel circuit DCc is turned on and
therefore a current path between the first power voltage
ELVDD and the cathode electrode of the organic light emit-
ting diode OLED of the emitting pixel EPij is established, and
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the organic light emitting diode OLED of the emitting pixel
EPij emits light with a brightness corresponding to the data
signal Dj that is received during the scan/emission periods of
the previous frame.

[0146] The pixel circuits shown in FIGS. 5 through 7 are
examples that may be applied to one or more embodiments of
the present invention. However, one or more embodiments of
the present invention are not limited to the pixel circuits, thus,
pixel circuits having other configurations may be applied
thereto.

[0147] FIG. 8 is a block diagram of an organic light-emit-
ting display apparatus 200 according to another embodiment
of the present invention.

[0148] Referring to FIG. 8, the organic light-emitting dis-
play apparatus 200 includes a display panel 210, a scan driv-
ing unit 220, a data driving unit 230, and a control unit 240.
The display panel 210, the scan driving unit 220, the data
driving unit 230, and the control unit 240 correspond to a
display panel 110, a scan driving unit 120, a data driving unit
130, and a control unit 140 of FIG. 1, respectively, and here-
inafter, differences therebetween will be provided.

[0149] A dummy scan line is not located in a dummy area
DA, but a plurality of dummy pixels DP may be arrangedin an
array in a row direction in the dummy area DA. Timing is not
separately applied to the dummy pixels DP, and the dummy
pixels DP operate at the same timing with repaired emitting
pixels EP in an active area AA.

[0150] The scan driving unit 220 sequentially drives scan
lines SL1-SLn, in response to a scan control signal SCS. The
scan driving unit 220 may generate scan signals response to
the scan control signal SCS, and therefore may sequentially
provide the scan signals to emitting pixels EP via the scan
lines SL.1-SLn.

[0151] According to the present embodiment, it is not
required to adjust the data driving unit 230 or to add a
memory, and also, it is not required to adjust the scan driving
unit 220 so as to apply separate timing to the dummy pixels
DP.

[0152] FIG. 9 illustrates an example of the display panel
210 of FIG. 8, according to an embodiment of the present
invention.

[0153] Referring to FIG. 9, the display panel 210 is sub-
stantially the same as the display panel 110 of FIG. 2, except
that the display panel 210 does not include the dummy scan
line SLn+1. Hereinafter, differences therebetween are mainly
described below.

[0154] The display panel 210 includes a plurality of emit-
ting pixels EP, a plurality of dummy pixels DP, a plurality of
first repair lines RLal-RLam, a plurality of second repair
lines RLb1-RLbm, and a plurality of repair switching devices
RTr. The emitting pixels EP are coupled to a plurality of scan
lines SL1-SLn that extend in a row direction and a plurality of
data lines DL1-DLm that extend in a column direction, and
are matrix-arrayed on the display panel 210. The dummy
pixels DP are arrayed in the row direction on the display panel
210. The first repair lines RLal-RLam extend in the column
direction, are coupled to the dummy pixels DP, and are
adapted to be coupled to the emitting pixels EP. The second
repair lines RLb1-RLbm extend in the column direction and
are adapted to be coupled to the dummy pixels DP. The repair
switching devices RTr are coupled to the scan lines SL.1-SLn
and the second repair lines RLb1-RLbm, are adapted to be
coupled to the data lines DL1-DLm, and are matrix-arrayed
on the display panel 210.

Apr. 23, 2015

[0155] Each of the emitting pixels EP includes an emitting
device E and a pixel circuit C that is separably coupled to the
emitting device E. Each of the dummy pixels DP includes a
dummy pixel circuit DC.

[0156] For convenience of description, an emitting pixel
EPjj and a dummy pixel DPj that is positioned at the same
column as the emitting pixel EPij are mainly described. The
descriptions about the emitting pixel EPij and the dummy
pixel DPj may be equally applied to the rest of the emitting
pixels EP and dummy pixels DP.

[0157] A pixel circuit C of the emitting pixel EPjj is
coupled to a scan line, and a data line DLj. In response to a
scan signal Si that is transferred via the scan line SLi, the pixel
circuit C receives a data signal Dj transferred via the data line
DLj, generates a driving current corresponding to the data
signal Dj and then provides the driving current to the emitting
device E. The emitting device E receives the driving current
and emits light with a brightness corresponding to the data
signal Dj.

[0158] Theemitting device E and the pixel circuit C may be
coupled via a separable wire 13 that may be easily separated.
The pixel circuit C of the emitting pixel EPij may be separably
coupled to the data line DLj. The pixel circuit C may be
coupled to the data line DL via a separable wire 14. The
emitting device E of the emitting pixel EPij is adapted to be
coupled to a first repair line RLaj. The emitting device E may
be coupled to the first repair line RLaj via a connectable wire
11.

[0159] A repair switching device RTrij includes a control
terminal that is coupled to the scan line SLi, a first connection
terminal that is coupled to a corresponding second repair line
RLbj, and a second connection terminal that is adapted to be
coupled to the data line DLj. The second connection terminal
may be coupled to the corresponding data line DL via a
connectable wire 12.

[0160] The dummy pixel DPj is coupled to the first repair
line RLaj and the second repair line RLbj.

[0161] Tt is assumed that the emitting pixel EPij that is
coupled to the scan line SLi and the data line DL is a defec-
tive pixel, and hereinafter, the emitting pixel EPij that is the
defective pixel is referred as a defective pixel EPij. The defec-
tive pixel EPjj is repaired by using the dummy pixel DPj and
therefore is enabled to operate normally.

[0162] An emitting device E of the defective pixel EPjj is
separated from a pixel circuit C. In an embodiment, the pixel
circuit C of the defective pixel EPij may be separated from the
data line DL;.

[0163] The first repair line RLaj is coupled to the emitting
device E of the defective pixel EPij. The repair switching
device RTrij that corresponds to the defective pixel EPjj is
coupled to the data line DL;j.

[0164] When the scan signal Si that is transferred via the
scan line SLi is activated, the data signal Dj is applied to the
data line DLj. In response to the scan signal Si, the repair
switching device RTrij transfers the data signal Dj to the
second repair line RLbj. The second repair line RLbj includes
a parasitic capacitor Cp that equivalently exists. The parasitic
capacitor Cp stores a dummy data voltage VDj that corre-
sponds to the data signal Dj.

[0165] A dummy pixel circuit DC of the dummy pixel DPj
generates a driving current Iij that corresponds to the data
signal Dj, based on the dummy data voltage VDj stored in the
parasitic capacitor Cp of the second repair line RLbj. The
dummy pixel circuit DC provides the driving current Iij to the
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emitting device E of the defective pixel EPij. The emitting
device E of the defective pixel EPij emits light with a bright-
ness corresponding to the data signal Dj, based on the driving
current Iij.

[0166] FIG.10illustrates a circuit configuration of an emit-
ting pixel EPij and a dummy pixel DPj that may be applied to
the display panel 210 shown in FIG. 8, according to an
embodiment of the present invention.

[0167] Referring to FIG. 10, the emitting pixel EPij has a
same configuration as that of the emitting pixel EPij shown in
FIG. 5. Thus, the detailed descriptions about the emitting
pixel EPij are omitted here.

[0168] The dummy pixel DPj includes a dummy pixel cir-
cuit DCa'. The dummy pixel circuit DCa' includes a dummy
driving transistor DDTr and a dummy capacitor DC. The
dummy driving transistor DDTr and the dummy capacitor DC
correspond to a driving transistor DTr and a capacitor C of the
emitting pixel EPij, respectively.

[0169] A first node N1 to which a gate electrode of the
dummy driving transistor DDTr and the dummy capacitor DC
are coupled is coupled to a second repair line RLbj. A second
electrode of the dummy driving transistor DDTr is coupled to
a first repair line RLaj. The first repair line RLaj is adapted to
be coupled to an anode electrode of an emitting device E. A
repair switching device RTr includes a gate electrode that is
coupled to a scan line SLi, a first electrode that is coupled to
the second repair line RLbj, and a second electrode that is
adapted to be coupled to a data line DL}.

[0170] When a defect occurs in a pixel circuit Ca of the
emitting pixel EPij, the pixel circuit Ca and the emitting
device E are separated. The first repair line RLaj is coupled to
the anode electrode of the emitting device E, and the second
electrode of the repair switching device RTr is coupled to the
data line DL;.

[0171] When a scan signal Si is activated, a data signal Dj is
transferred to the second repair line RLbj via the repair
switching device RTr. The second repair line RLbj stores a
dummy data voltage that corresponds to the data signal Dj.
Because the first node N1 is coupled to the second repair line
RLbj, a voltage that corresponds to the dummy data voltage is
charged in the dummy capacitor DC. The dummy driving
transistor DDTr generates a driving current corresponding to
the voltage charged in the dummy capacitor DC, and there-
fore provides the driving current to the emitting device E. The
emitting device E emits light with a brightness that corre-
sponds to the data signal Dj, according to the driving current
that is supplied by the dummy driving transistor DDTr of the
dummy pixel circuit DCa'.

[0172] FIG. 11 illustrates a circuit configuration of an emit-
ting pixel EPij and a dummy pixel DPj that may be applied to
the display panel 210 shown in FIG. 8, according to another
embodiment of the present invention.

[0173] Referring to FIG. 11, the emitting pixel EPij has a
same configuration as that of the emitting pixel EPij shown in
FIG. 6. Thus, the detailed descriptions about the emitting
pixel EPij are omitted here.

[0174] The dummy pixel DPj includes a dummy pixel cir-
cuit DCb'. The dummy pixel circuit DCb' includes four tran-
sistors, i.e., second through fifth transistors Tr2-Tr5, and three
capacitors, i.e., first through third capacitors C1-C3. The
dummy pixel circuit DCb' has the same configuration as that
of the dummy pixel circuit DCbh shown in FIG. 6, except that
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a first transistor Tr1 is omitted and a first node N1 is directly
coupled to a second repair line RLbj in the dummy pixel
circuit DCb'.

[0175] When a defect occurs in a pixel circuit Cb of the
emitting pixel EPij, the pixel circuit Cb and the emitting
device E are separated. A first repair line RLaj is coupled to an
anode electrode of the emitting device E, and a second elec-
trode of a repair switching device RTr is coupled to a data line
DL,.

[0176] During scan/emission periods of a previous frame,
when a scan signal Si is activated, a data signal Dj is trans-
ferred to the second repair line RLbj via the switching device
RTr. The second repair line RLbj stores a dummy data voltage
that corresponds to the data signal Dj. Because the first node
N1 is coupled to the second repair line RLbj, a voltage cor-
responding to the dummy data voltage is charged in the first
capacitor C1 of the dummy pixel DPj. Similarly to the pixel
circuit Cb, in the dummy pixel circuit DCb', an initialization
period, a compensation period, and a data transfer period
proceed. During the data transfer period, the voltage that is
charged in the first capacitor C1 of the dummy pixel DPj is
transferred to a second node N2, during the scan/emission
periods, the third transistor Tri of the dummy pixel circuit
DCb'1s turned on and therefore a current path between a first
power voltage ELVDD and a cathode electrode of an organic
light emitting diode OLED of the emitting pixel EPij is estab-
lished, and the organic light emitting diode OLED of the
emitting pixel EP1j emits light with a brightness correspond-
ing to the data signal Dj that is received during the scan/
emission periods of the previous frame.

[0177] FIG. 12 illustrates a circuit configuration of an emit-
ting pixel EPij and a dummy pixel DPj that may be applied to
the display panel 210 shown in FIG. 8, according to another
embodiment of the present invention.

[0178] Referring to FIG. 12, the emitting pixel EPjj has a
same configuration as that of the emitting pixel EPij shown in
FIG. 7. Thus, the detailed descriptions about the emitting
pixel EPij are omitted here.

[0179] The dummy pixel DPj includes a dummy pixel cir-
cuit DC¢'. The dummy pixel circuit DCc' includes seven
transistors, i.¢., second through seventh transistors Tr2-Tr7,
and two capacitors, i.e., first and second capacitors C1 and
C2.The dummy pixel circuit DCc' has the same configuration
as that of the dummy pixel circuit DCb shown in FIG. 7,
except that a first transistor Tr1 is omitted and a first node N1
is directly coupled to a second repair line RLbj in the dummy
pixel circuit DCb'.

[0180] When a defect occurs in a pixel circuit Cc of the
emitting pixel EPij, the pixel circuit Cc and the emitting
device E are separated. A first repair line RLaj is coupled to an
anode electrode of the emitting device E, and a second elec-
trode of a repair switching device RTr is coupled to a data line
DLj. A first electrode of the first transistor Tr1 of the pixel
circuit Cc may be separated from the data line DL;.

[0181] During scan/emission periods of a previous frame,
when a scan signal Si is activated, a data signal Dj is trans-
ferred to the second repair line RLbj via the switching device
RTr. The second repair line RLbj stores a dummy data voltage
that corresponds to the data signal Dj. Because the first node
N1 is coupled to the second repair line RLbj, the dummy data
voltage is charged in the first node N1. Similarly to the pixel
circuit Cc, in the dummy pixel circuit DC¢', an initialization
period, and compensation/data transfer periods proceed. Dur-
ing the data transfer period, the dummy data voltage that is
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charged in the first node N1 is transferred to a second node
N2, and during scan/emission petiods, the sixth transistor Tr6
of the dummy pixel circuit DCc' is turned on and therefore a
current path between a first power voltage ELVDD and a
cathode electrode of an organic light emitting diode OLED of
the emitting pixel EPjj is established, and the organic light
emitting diode OLED of the emitting pixel EPij emits light
with a brightness corresponding to the data signal Dj that is
received during the scan/emission periods of the previous
frame.

[0182] In another embodiment, the dummy pixel circuit
DCc' may further include a third capacitor (not shown) that
corresponds to the first capacitor C1 of the pixel circuit Cc,
and is coupled between the first node N1 and an initialization
power source that supplies an initialization voltage Vint. Dur-
ing the scan/emission periods, the third capacitor stores a
voltage that corresponds to the dummy data voltage charged
in the second repair line RLbj.

[0183] FIG.13illustrates a display panel 310 of the organic
light-emitting display apparatus, according to another
embodiment of the present invention.

[0184] Referring to FIG. 13, the display panel 310 includes
a plurality of matrix-arrayed emitting pixels EP and a plural-
ity of dummy pixels DP that are arrayed in a row direction.
Each of the emitting pixels EP includes a plurality of sub-
emitting pixels SEP. Referring to FIG. 13, one emitting pixel
EP includes three sub-emitting pixels SEP but one or more
embodiments of the present invention are not limited thereto.
[0185] Each of the sub-emitting pixels SEP that are
included in one emitting pixel EP includes first through third
sub-emitting pixels SEa, SEb, and SEc, and first through third
sub-pixel circuits SCa, SCb, and SCc. The first through third
sub-pixel circuits SCa, SCh, and SCc are separably coupled to
the first through third sub-emitting pixels SEa, SEb, and SEc,
respectively. The first through third sub-emitting pixels SEa,
SEb, and SEc may include organic light emitting diodes that
emit different colors of light, respectively. For example, the
first sub-emitting pixel SEa may include a red-color organic
light emitting diode that emits a red color of light, the second
sub-emitting pixel SEb may include a green-color organic
light emitting diode that emits a green color of light, and the
third sub-emitting pixel SEa may include a blue-color organic
light emitting diode that emits a blue color of light. The first
through third sub-pixel circuits SCa, SCb, and SCc may
include driving transistors, respectively, that have current
drive abilities appropriate for the first through third sub-emit-
ting pixels SEa, SEb, and SEc, respectively. The pixel circuits
Ca, Cb, and Cc shown in FIGS. 5 through 7 may be used as the
first through third sub-pixel circuits SCa, SCh, and SCc.
[0186] Thesub-dummy pixels SDP included in one dummy
pixel DP include first through third sub-dummy pixel circuits
SDCa, SDCb, and SDCc. The first through third sub-dummy
pixel circuits SDCa, SDCb, and SDCc may correspond to the
first through third sub-pixel circuits SCa, SCb, and SCkc,
respectively. For example, the first through third sub-dummy
pixel circuits SDCa, SDCb, and SDCc may have current
driving capabilities appropriate for the first through third
sub-emitting pixels SEa, SEb, and SEc, respectively. The
dummy pixel circuits DCa, DCb, and DCc shown in FIGS. 5
through 7 may be used as the first through third sub-dummy
pixel circuits SDCa, SDCb, and SDCc.

[0187] A plurality of scan lines SL1-SLn and a dummy
scan line SLn+1 that extend in a row direction are located in
the display panel 310. Each of the first through third sub-pixel
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circuits SCa, SCh, and SCc is coupled to a corresponding scan
line from among the scan lines SL1-SLa.

[0188] A plurality of data lines including first through third
data lines DLaj, DLbj, and DLc;j that extend in the row direc-
tion are located in the display panel 310. The first data line
DLaj is coupled to the first sub-pixel circuit SCa, the second
data line DLbj is coupled to the second sub-pixel circuit SCb,
and the third data line DL¢j is coupled to the third sub-pixel
circuit SCc. The first data line DLaj and the first sub-pixel
circuit SCa may be separably coupled to each other, the
second data line DLbj and the second sub-pixel circuit SCb
may be separably coupled to each other, and the third data line
DLcj and the third sub-pixel circuit SCc may be separably
coupled to each other.

[0189] A plurality of first repair lines including a first repair
line RLaj that extends in a column direction are located in the
display panel 310. The first repair lines are adapted to be
coupled to the sub-emitting pixels SEP of each emitting pixel
EP, which are positioned at the same columns, respectively,
and are also adapted to be coupled to the sub-dummy pixels
SDP of each dummy pixel DP, which are disposed at the same
columns, respectively. The first repair lines are adapted to be
coupled to the first through third sub-emitting pixels SEa,
SEb, and SEc that are positioned at the same columns, respec-
tively, and also are adapted to be coupled to the first through
third sub-dummy pixel circuits SDCa, SDCb, and SDCc that
are positioned at the same columns, respectively.

[0190] A plurality of second repair lines including a second
repair line RLbj that extends in the column direction are
positioned in the display panel 310.

[0191] Inthedisplay panel 310, a plurality of repair switch-
ing devices RTr are positioned while the repair switching
devices RTr are coupled to the scan lines SL1-SLn and the
second repair lines RLb, and are adapted to be coupled to the
data lines. The repair switching devices R1r are matrix-ar-
rayed while corresponding to the emitting pixels EP. Each of
the repair switching devices RTr includes a control terminal
that is coupled to a corresponding scan line from among the
scan lines SL1-SLn, a second connection terminal that is
coupled to a corresponding second repair line from among the
second repair lines, and a first connection terminal that is
adapted to be coupled to the first through third data lines
DLaj, DLbj, and DL¢j from among the data lines.

[0192] The second repair lines are coupled to the repair
switching devices RTr that are positioned at the same col-
umns, respectively, and also are coupled to the sub-dummy
pixels SDP of each dummy pixel DP, e.g., the first through
third sub-dummy pixel circuits SDCa, SDCb, and SDCc that
are positioned at the same columns, respectively.

[0193] Similarly to the organic light-emitting display appa-
ratus 200 shown in FIG. 8, in another embodiment, the
dummy scan line SLn+1 may be omitted in the display panel
310. In this case, the dummy pixel circuits DCa', DCb', and
DCc' shown in FIGS. 10 through 12 may be used as the first
through third sub-dummy pixel circuits SDCa, SDCb, and
SDCec.

[0194] FIG. 14 illustrates a method of repairing a defective
pixel in the display panel 310 shown in FIG. 13.

[0195] Itis assumed that a third sub-pixel circuit SCe of an
emitting pixel EPij thatis coupled to a scanline SLi and a data
line DLj is a defective pixel. Hereinafter, a sub-emitting pixel
of the emitting pixel EPij which includes the third sub-pixel
circuit SCc is referred as a defective sub-emitting pixel, and
the third sub-pixel circuit SCe of the emitting pixel EPjj is
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referred as a defective sub-pixel circuit. A third sub-emitting
device SEc of the defective sub-emitting pixel is repaired by
using a third sub-dummy pixel circuit SDCc of a dummy
pixel DPj and therefore normally emits light.

[0196] The third sub-emitting device SEc of the defective
sub-emitting pixel is separated from the defective sub-pixel
circuit. For example, the third sub-emitting device SEc of the
defective sub-emitting pixel and the defective sub-pixel cir-
cuit may be separated from each other by using laser cutting.
In an embodiment, the defective sub-pixel circuit of the
defective sub-emitting pixel may be separated or electrically
isolated from the data line DLj by using laser cutting.
[0197] A first repair line RLaj may be coupled to the third
sub-emitting device SEc of the defective sub-emitting pixel
by using a laser. Also, the first repair line RLaj may be
coupled to the third sub-dummy pixel circuit SDCc of the
dummy pixel DPj in a manner that a laser is irradiated to an
overlapping area.

[0198] A repair switching device RTrij may be coupledto a
third data line DLc¢j by using a laser.

[0199] When a scan signal Si that is transferred via a scan
line SLi is activated, a data signal Dcj is applied to the third
data line DLcj. In response to the scan signal Si, the repair
switching device RTrij transfers the data signal Dcj to a sec-
ond repair line RLbj. The second repair line RLbj includes a
parasitic capacitor Cp that equivalently exists. The parasitic
capacitor Cp stores a dummy data voltage VDcj that corre-
sponds to the data signal Dc;.

[0200] When a scan signal Sn+1 is activated via a dummy
scan line SLn+1, the third sub-dummy pixel circuit SDCc of
the dummy pixel DPj receives the dummy data voltage VDc;j
charged in the parasitic capacitor Cp of the second repair line
RLbj, and generates a driving current 1ij that corresponds to
the dummy data voltage VDc;.

[0201] For example, the third sub-dummy pixel circuit
SDCc of the dummy pixel DPj may include a dummy switch-
ing transistor that transfers the dummy data voltage VDc;j
charged in the second repair line RLbj in response to a
dummy scan signal Sn+1; a dummy capacitor that charges a
voltage corresponding to the dummy data voltage VDcj; and
a dummy driving transistor that transfers the driving current
Tij, which corresponds to the voltage charged in the dummy
capacitor, to the third sub-emitting device SEc of the defec-
tive sub-emitting pixel.

[0202] The third sub-dummy pixel circuit SDCe of the
dummy pixel DPj provides the driving current lij to the third
sub-emitting device SEc of the defective sub-emitting pixel.
The third sub-emitting device SEc of the defective sub-emit-
ting pixel emits light with a brightness corresponding to the
data signal Dcj, based on the driving current Ijj.

[0203] In the other embodiment, as described above, the
dummy scan line SLn+1 may be omitted in the display panel
310. In this case, when the scan signal Si that is transferred via
the scan line SLi is activated, the data signal Dcj is applied to
the third data line DLcj. The repair switching device RTrij
transfers the data signal Dcj to the second repair line RLbj, in
response to the scan signal Si. The second repair line RLbj
includes the parasitic capacitor Cp that equivalently exists.
The parasitic capacitor Cp stores the dummy data voltage
VDxcj that corresponds to the data signal Dc;j.

[0204] The third sub-dummy pixel circuit SDCc of the
dummy pixel DPj generates the driving current Iij that corre-
sponds to the dummy data voltage VDcj charged in the para-
sitic capacitor Cp of the second repair line RLbj.
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[0205] For example, the third sub-dummy pixel circuit
SDCc of the dummy pixel DPj may include a dummy capaci-
tor that charges a voltage corresponding to the dummy data
voltage VDcj that is charged in the second repair line RLb;;
and a dummy driving transistor that transfers a driving current
1ij, which corresponds to the voltage charged in the dummy
capacitor, to the third sub-emitting device SEc of the defec-
tive sub-emitting pixel.

[0206] The third sub-dummy pixel circuit SDCc of the
dummy pixel DPj provides the driving current lij to the third
sub-emitting device SEc of the defective sub-emitting pixel.
The third sub-emitting device SEc of the defective sub-emit-
ting pixel emits light with a brightness corresponding to the
data signal Dcj, based on the driving current Iij.

[0207] As described above, according to the one or more of
the above embodiments of the present invention, a data volt-
age that was supposed to be provided to a defective pixel is
provided to a dummy pixel via a repair line (e.g., a parasitic
capacitor of the repair line), so that it is possible to repair the
defective pixel by using the dummy pixel without adjusting a
timing controller or adding a memory.

[0208] It should be understood that the example embodi-
ments described herein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should be con-
sidered as available for other similar features or aspects in
other embodiments.

[0209] While one or more embodiments of the present
invention have been described with reference to the figures, 1t
will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
invention as defined by the following claims, and their
equivalents.

What is claimed is:

1. An organic light-emitting display apparatus comprising:

a plurality of emitting pixels coupled to a plurality of scan
lines extending in a row direction and a plurality of data
lines extending in a column direction;

a plurality of dummy pixels arranged in the row direction;

a plurality of first repair lines extending in the column
direction, that are coupled to the plurality of dummy
pixels, and that are adapted to be coupled to the plurality
of emitting pixels;

a plurality of second repair lines extending in the column
direction, and that are coupled to the plurality of dummy
pixels; and

a plurality of repair switching devices arranged in a matrix
array and adapted to be coupled to the plurality of scan
lines and the plurality of second repair lines and adapted
to be coupled to the plurality of data lines.

2. The organic light-emitting display apparatus of claim 1,
wherein each of the plurality of emitting pixels comprises an
emitting device and a pixel circuit that is separably coupled to
the emitting device, and

wherein each of the plurality of dummy pixels comprises a
dummy pixel circuit.

3. The organic light-emitting display apparatus of claim 2,

wherein the pixel circuit comprises:

a switching transistor configured to transfer a data signal
that is received via a corresponding data line from
among the plurality of data lines, in response to a scan
signal that is transferred via a corresponding scan line
from among the plurality of scan lines;
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a first capacitor configured to charge a voltage that corre-
sponds to the data signal; and

a driving transistor configured to transfer a driving current
to the emitting device, wherein the driving current cor-
responds to the voltage that is charged in the first capaci-
tor.

4. The organic light-emitting display apparatus of claim 2,
wherein the plurality of emitting pixels comprises at least one
defective pixel,

wherein the at least one defective pixel is electrically iso-
lated from a corresponding pixel circuit of the at least
one defective pixel, is coupled to a corresponding first
repair line from among the plurality of first repair lines,
and is coupled to a dummy pixel from among the plu-
rality of dummy pixels at a same column via the corre-
sponding first repair line, and
a data line from among the plurality of data lines, which
corresponds to the atleast one defective pixel, is coupled
to the repair switching device from among the plurality
of repair switching devices, which corresponds to the at
least one defective pixel, and the data line is electrically
coupled to a corresponding second repair line from
among the plurality of second repair lines via the corre-
sponding repair switching device.
5. The organic light-emitting display apparatus of claim 4,
wherein the pixel circuit of the at least one defective pixel is
electrically isolated from the corresponding data line.

6. The organic light-emitting display apparatus of claim 4,
wherein the corresponding repair switching device is config-
ured to transfer a data signal that is received via the corre-
sponding data line to the corresponding second repair line in
response to a scan signal that is transferred via a scan line
from among the plurality of scan lines, which corresponds to
the at least one defective pixel, and

wherein the corresponding second repair line is configured
to store a dummy data voltage that corresponds to the
data signal.

7. The organic light-emitting display apparatus of claim 6,
wherein the corresponding second repair line comprises a
parasitic capacitor configured to store the dummy data volt-
age.

8. The organic light-emitting display apparatus of claim 6,
wherein the dummy pixel circuit of the dummy pixel at a same
column as the at least one defective pixel comprises a dummy
driving current generating circuit configured to generate a
driving current that corresponds to the dummy data voltage
stored in the corresponding second repair line.

9. The organic light-emitting display apparatus of claim 8,
wherein the dummy driving current generating circuit com-
prises:

a dummy capacitor configured to charge a voltage that

corresponds to the dummy data voltage stored in the
corresponding second repair line; and

a dummy driving transistor configured to transfer the driv-
ing current that corresponds to the voltage charged in the
dummy capacitor to the emitting device of the at least
one defective pixel.

10. The organic light-emitting display apparatus of claim 9,
wherein the dummy pixel circuit further comprises a dummy
additional circuit coupled to the dummy capacitor and the
dummy driving transistor, the dummy pixel circuit compris-
ing at least one of a transistor and/or a second capacitor.
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11. The organic light-emitting display apparatus of claim
10, wherein the dummy additional circuit is coupled to a data
line corresponding to the at least one defective pixel.

12. The organic light-emitting display apparatus of claim 6,
further comprising a dummy scan line extending in the row
direction and coupled to a plurality of the dummy pixel cir-
cuits.

13. The organic light-emitting display apparatus of claim
12, wherein each of the plurality of the dummy pixel circuits
comprises:

a dummy switching transistor configured to transfer the
dummy data voltage stored in the corresponding second
repair line from among the plurality of second repair
lines, in response to a dummy scan signal that is trans-
ferred via the dummy scan line;

a dummy capacitor configured to charge a voltage that
corresponds to the dummy data voltage; and

a dummy driving transistor configured to transfer the driv-
ing current that corresponds to the voltage charged in the
dummy capacitor to the emitting device of the at least
one defective pixel.

14. The organic light-emitting display apparatus of claim
13, wherein each of the plurality of the dummy pixel circuits
further comprises a dummy additional circuit coupled to the
dummy switching transistor, the dummy capacitor, and the
dummy driving transistor, and

wherein the pixel circuit further comprises an additional
circuit coupled to the switching transistor, the capacitor,
and the driving transistor.

15. An organic light-emitting display apparatus compris-

ing:

an emitting pixel coupled to a scan line, and comprising a
plurality of sub-emitting pixels coupled to a plurality of
data lines, respectively;

a dummy pixel comprising a plurality of sub-dummy pix-
els;

a first repair line adapted to be coupled to the plurality of
sub-dummy pixels and the plurality of sub-emitting pix-
els;

a second repair line coupled to the plurality of sub-dummy
pixels; and

a repair switching device coupled to the scan line and the
second repair line, and adapted to be coupled to the
plurality of data lines.

16. The organic light-emitting display apparatus of claim
15, wherein the plurality of sub-emitting pixels comprise
sub-emitting devices and sub-pixel circuits that are separably
coupled to the sub-emitting devices, respectively, and

wherein the plurality of sub-dummy pixels comprise a
plurality of sub-dummy pixel circuits that correspond to
the sub-emitting devices, respectively.

17. The organic light-emitting display apparatus of claim
16, wherein the emitting pixel comprises a defective sub-
emitting pixel,

a sub-emitting device of the defective sub-emitting pixel is
electrically isolated from a sub-pixel circuit of the defec-
tive sub-emitting pixel,

the first repair line is coupled to the sub-emitting device of
the defective sub-emitting pixel from among the plural-
ity of sub-emitting pixels and is coupled to a sub-dummy
pixel circuit from among the plurality of sub-dummy
pixel circuits which corresponds to the defective sub-
emitting pixel, and
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the repair switching device is coupled to a data line from

among the plurality of data lines which corresponds to

the defective sub-emitting pixel.

18. The organic light-emitting display apparatus of claim
17, wherein the repair switching device is configured to trans-
fer a data signal received via the data line corresponding to the
defective sub-emitting pixel to the second repair line, in
response to a scan signal that is transferred via the scan line,
and

wherein the second repair line is configured to store a

dummy data voltage that corresponds to the data signal.

19. The organic light-emitting display apparatus of claim
18, further comprising a dummy scan line coupled to the
plurality of sub-dummy pixel circuits, and

wherein the sub-dummy pixel circuit that corresponds to

the defective sub-emitting pixel comprises:

a dummy switching transistor configured to transfer the
dummy data voltage stored in the second repair line,
in response to a dummy scan signal that is transferred
via the dummy scan line;
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a dummy capacitor configured to charge a voltage that
corresponds to the dummy data voltage; and

adummy driving transistor configured to transfer a driv-
ing current that corresponds to the voltage charged in
the dummy capacitor to the sub-emitting device of the
defective sub-emitting pixel.

20. The organic light-emitting display apparatus of claim
18, wherein the sub-dummy pixel circuit that corresponds to
the defective sub-emitting pixel comprises:

a dummy capacitor configured to charge a voltage that
corresponds to the dummy data voltage stored in the
second repair line; and

a dummy driving transistor configured to transfer a driving
current that corresponds to the voltage charged in the
dummy capacitor to the sub-emitting device of the
defective sub-emitting pixel.
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