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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
under 35 USC §119(a) of Korean Patent Application No.
10-2014-0110899, filed on Aug. 25, 2014, the entire disclo-
sure of is incorporated herein by reference for all purposes.

BACKGROUND

[0002] 1.Field

[0003] Present disclosure relates to an organic light emit-
ting display device.

[0004] 2. Discussion of the Background

[0005] An organic light emitting display device displays an
image by using an organic light emitting diode (OLED),
which generates light by re-combination of electrons and
holes. OLEDs have an advantage in that the organic light
emitting display devicehas a fast response speed and is driven
with low power consumption.

[0006] The organic light emitting display device is classi-
fied into a Passive Matrix Organic Light Emitting Display
Device (PMOLED) and an Active Matrix Organic Light
Emitting Display Device (AMOLED) according to a method
of driving an organic light emitting diode.

[0007] Among them, the AMOLED may implement a qual-
ity image and has lower power consumption compared to the
PMOLED, so that a use range thereof is gradually expanded.

SUMMARY

[0008] Exemplary embodiments of the present invention
provide an organic light emitting display device, which
includes a repair circuit unit for repairing a pixel defect to
improve yield, and improve an image quality.

[0009] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0010] Exemplary embodiments of the present invention
provide an organic light emitting display device, including: a
display area including a plurality of pixels including organic
light emitting diodes, pixel circuits connected to the organic
light emitting diodes, and one or more repair circuit units
disposed between the pixel circuits of the pixels disposed on
adjacent lines, in which the one or more repair circuit units
include a plurality of repair circuits arranged to form at least
one line within the display area.

[0011] Exemplary embodiments of the present invention
provide an organic light emitting display device including a
first pixel including a first organic light emitting diode, and a
first pixel circuit; a second pixel including a second organic
light emitting diode, and a second pixel circuit; and a repair
circuit disposed between the first pixel circuit and the second
pixel circuit, and configured to drive the first organic light
emitting diode when a defect is generated in the first pixel.
[0012] Exemplary embodiments of the present invention
provide an organic light emitting display device including a
pixel having an organic light emitting diode, and a pixel
circuit configured to drive the organic light emitting diode;
and a repair circuit configured to drive the organic light emit-
ting diode when a defect is generated in the pixel circuit.
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[0013] Ttisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed. Other features and
aspects will be apparent from the following detailed descrip-
tion, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and
together with the description serve to explain the principles of
the invention.

[0015] FIG. 1 is a diagram illustrating an organic light
emitting display device according to an exemplary embodi-
ment of the present invention.

[0016] FIG. 2 is a circuit diagram illustrating a pixel
according to exemplary embodiments of the present inven-
tion.

[0017] FIG. 3 is a waveform diagram of an input signal for
describing a driving method ofa pixel according to exemplary
embodiments of the present invention.

[0018] FIG. 4A is a top plan view illustrating a disposition
structure within a display area according to an exemplary
embodiment of the present invention.

[0019] FIG. 4B is a top plan view illustrating a disposition
structure within a display area according to an exemplary
embodiment of the present invention.

[0020] FIG. 5 is a diagram illustrating the organic light
emitting display device including a repaired pixel according
to an exemplary embodiment of the present invention.
[0021] FIG. 6 is a diagram illustrating an organic light
emitting display device according to an exemplary embodi-
ment of the present invention.

[0022] FIG. 7 is a diagram illustrating an organic light
emitting display device according to yet an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0023] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not
be construed as limited to the exemplary embodiments set
forth herein. Rather, these exemplary embodiments are pro-
vided so that this disclosure is thorough, and will fully convey
the scope of the invention to those skilled in the art. It will be
understood that for the purposes of this disclosure, “at least
one of X, Y, and Z” can be construed as X only, Y only, Z only,
or any combination of two or more items X, Y, and 7 (e.g.,
XYZ,X7Z,XYY,YZ, 77). Throughout the drawings and the
detailed description, unless otherwise described, the same
drawing reference numerals are understood to refer to the
same elements, features, and structures. The relative size and
depiction of these elements may be exaggerated for clarity.

[0024] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the present disclosure. As used herein, the
singular forms “a”, “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise. Furthermore, the use of the terms a, an, etc. does not
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denote a limitation of quantity, but rather denotes the pres-
ence of at least one of the referenced item. The use of the
terms “first”, “second”, and the like does not imply any par-
ticular order, but they are included to identify individual
elements. Moreover, the use of the terms first, second, etc.
does not denote any order or importance, but rather the terms
first, second, etc. are used to distinguish one element from
another. It will be further understood that the terms “com-
prises” and/or “comprising”, or “includes” and/or “includ-
ing” when used in this specification, specify the presence of
stated features, regions, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, regions, integers, steps,
operations, elements, components, and/or groups thereof.
Although some features may be described with respect to
individual exemplary embodiments, aspects need not be lim-
ited thereto such that features from one or more exemplary
embodiments may be combinable with other features from
one or more exemplary embodiments.

[0025] FIG. 1 is a diagram illustrating an organic light
emitting display device according to an exemplary embodi-
ment of the present invention.

[0026] Referring to FIG. 1, an organic light emitting dis-
play device according to an exemplary embodiment of the
present invention includes a display area 100 including a
plurality of pixels 110, a scan driver 200, a data driver 300,
and a timing controller 400. The plurality of pixels 110 may
be positioned at or near crossing parts of scan lines S, emis-
sion control lines E1, and data lines D. The scan driver 200
may drive the scan lines S and the emission control lines E.
The data driver 300 may drive the data lines D. The timing
controller 400 may control the data driver 300. However,
aspects of the invention are not limited thereto, such that the
emission control lines E illustrated in FIG. 1 may be omitted
according to internal structures of the pixels 110. Further,
although not illustrated in FIG. 1, a pixel power supply line
for providing a pixel power source and the like may be further
included in the display area 100.

[0027] Further, the organic light emitting display device
according to exemplary embodiments may be characterized
by further including one or more repair circuit units 120
included within the display area 100, which will be described
in more detail below.

[0028] Thedisplay area 100 includes organic light emitting
diodes 114 and the plurality of pixels 110 including pixel
circuits 112 connected to the organic light emitting diodes
114, respectively. Further, the display area includes one or
more repair circuit units 120 inserted between the pixel cir-
cuits 112 of select pixels among the pixels 110.

[0029] The organic light emitting diodes 114 may be con-
figured as an emission unit of one or more pixels 110.
[0030] The pixel circuit 112 may drive the organic light
emitting diode 114 in response to a scan signal, an emission
control signal, and a data signal supplied from a correspond-
ing scan line S, a corresponding emission control line E, and
a corresponding data line D, respectively. The pixel circuit
112 may be configured as a driving unit of one or more pixels
110.

[0031] Further, referring to FIG. 1, the pixel circuit 112 and
the organic light emitting diode 114 are illustrated as not
overlapping each other for more clearly discriminating con-
stituent elements of each pixel 110, but aspects of the inven-
tion are not limited thereto. For example, the pixel circuit 112
and the organic light emitting diode 114 of each pixel 110
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may be positioned in different layers, so that at least some
areas of the pixel circuit 112 and the organic light emitting
diode 114 of each pixel 110 may overlap each other.

[0032] Further, the repair circuit unit 120 is illustrated as
not overlapping the pixels 110, but aspects of the invention
are not limited thereto. For example, the repair circuit unt
120 may be formed or disposed on the same layer as those of
the pixel circuits 112, so that the repair circuit unit 120 may be
positioned on different layers from those of the organic light
emitting diodes 114 of the adjacent pixels 110 to at least
partially overlap the organic light emitting diodes 114.
[0033] An exemplary embodiment related to a disposition
ofthe pixel circuits 112, the organic light emitting diodes 114,
and the repair circuit unit 120 will be described below.
[0034] The repair circuit unit 120 is formed or disposed
between the pixel circuits 112 of select pixels among the
pixels 110 disposed within the display area 110. More par-
ticularly, the repair circuit unit 120 may include a plurality of
repair circuits 122 arranged to form at least one line between
the pixel circuits 112 of the pixels 110 disposed on two
adjacent lines within the display area 100.

[0035] For example, the repair circuit 120 may include the
plurality of repair circuits 122 arranged in parallel in a vertical
direction to form one vertical line at a central part of the
display area 100 similar to the exemplary embodiment illus-
trated in FIG. 1.

[0036] More particularly, the repair circuits 122 may be
disposed between the pixel circuits 112 included in the pixels
110 on two adjacently disposed column lines at the central
part of the display area 100. For example, one repair circuit
122 may be formed or disposed in each row line.

[0037] Although the repair circuit unit 120 is illustrated as
being disposed to form a vertical line, but aspects of the
invention are not limited thereto. For example, the repair
circuits 122 may be formed for each column line so that the
repair circuit unit 120 forms a horizontal line.

[0038] The repair circuits 122 may drive the organic light
emitting diode 114 of the corresponding pixel instead of the
pixel circuit 112 when a defect is generated in the pixel circuit
112. Similar to the pixel circuits 112, the repair circuits 122
may be connected to the scan lines S and/or the emission
control lines E disposed on the corresponding row line and the
data lines Dr disposed on the corresponding column line.

[0039] Further, the repair circuits 122 may be configured to
be similar or the same as the pixel circuits 112. More specifi-
cally, even after the defect of the pixel is repaired, an emission
property of the repaired pixel may be maintained at the same
or similar level to those of the emission properties of the
remaining pixels to maintain a uniform image quality.

[0040] However, aspects of the present invention are not
limited thereto, such that the repair circuits 122 may be
formed in less number than the pixel circuits 112, or a capac-
ity of a storage capacitor and/or a boost capacitor includable
inside the repair circuits 122 may be differently set from those
of the pixel circuits 112. However, even in this case, it may be
possible to configure the repair circuits 122 so that the emis-
sion property ofthe organic light emitting diode 114 driven by
the repair circuits 122 may be maintained at a similar level to
that of the emission properties of the organic light emitting
diodes 114 of the remaining pixels. Accordingly, the organic
light emitting display device may be designed or configured
so that the defect of the pixel may not be noticed or less
noticeable.
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[0041] 1In the organic light emitting display device accord-
ing to an exemplary embodiment of the present invention,
when a defect is generated in the pixel circuit 112 of at least
one pixel among the pixels 110, the organic light emitting
diode 114 of the corresponding pixel connected to the repair
circuit unit 120 instead of the pixel circuit 112, in which the
defect is generated, to be driven by the repair circuit unit 120.
[0042] More particularly, when the repair circuits 112 are
arranged in a vertical direction to be disposed on the row
lines, respectively, the organic light emitting diode 114 of the
defective pixel may be connected to the repair circuit 122
disposed on the same row line to be driven. Accordingly, the
defect of the pixel may be repaired while the organic light
emitting diode 114 emits light with luminance corresponding
to the data signal.

[0043] Further, the organic light emitting display device
according to an exemplary embodiment may further include a
plurality of repair lines RL for connecting the organic light
emitting diode 114 of the defective pixel and the repair circuit
unit 120.

[0044] The repair lines RL may be formed or configured to
be connected to the repair circuits 122.

[0045] For example, when the repair circuits 122 are
formed in the row lines, the repair lines RL connected with the
repair circuits 122 may be formed in a horizontal direction for
each row line. Accordingly, when a defect is generated in the
pixel circuit 112 included in a pixel of a corresponding row
line, the organic light emitting diode 114 of the corresponding
pixel may be connected to the repair circuit 122 disposed on
the same row line through the repair line RL formed along the
corresponding row line.

[0046] Further, therepair lines RI may not be formed in the
horizontal direction as illustrated in FIG. 1.

[0047] More specifically, the repair lines R[, may be con-
figured to connect, when a defect 1s generated in the pixels
110, the organic light emitting diode 114 of the corresponding
pixel to a repair circuit among the repair circuits 122, for
example, the repair circuit 122 disposed on the same row line
or column line. Further, the repair circuits 122 may be dis-
posed in a direction, in which the repair lines RL are formed.
The location, direction and the like may be variously changed
according to a disposition structure of the repair circuits 122.
[0048] For example, when the repair circuits 122 are
formed or configured in the column lines of a predetermined
row line, the repair lines RL. may be formed or configured in
the vertical direction to connect the repair circuit 122 in each
column line to the organic light emitting diodes 114 included
in the pixels 110 of the corresponding column line.

[0049] More specifically, the repair lines RL is formed or
configured to connect the repair circuits 122 to the organic
light emitting diodes 114 of the pixels 110 disposed on the
corresponding row line or column line, respectively. For
example, the repair lines R, may be formed or configured to
extend in a direction crossing a direction in which the repair
circuits 122 are arranged.

[0050] Further, the repair lines RL may be formed or con-
figured to cross connection lines between the organic light
emitting diodes 114 and the pixel circuits 112 of the pixels
110 disposed on the row line or column line, in which the
corresponding repair circuit 122 is disposed, or be formed or
configured to partially overlap the connection lines. In this
case, in an operation of repairing the defective pixel, it may be
possible to more easily connect the organic light emitting
diode 114 of the pixel and the corresponding repair line RL.

Feb. 25,2016

[0051] The scan driver 200 may generate scan signals and
emission control signals in response to a scan control signal
supplied from the timing controller 400, and output the gen-
erated scan signals and emission control signals to the scan
lines S and the emission control lines E, respectively. How-
ever, according to aspects of the invention, the emission con-
trol signals may not be generated according to a structure of
the pixel circuits 114, and in this case, the emission control
lines E may be omitted.

[0052] The data driver 300 may generate data signals in
response to a data control signal supplied from the timing
controller 400 and image data, and output the generated data
signals to the data lines D.

[0053] Further, the data driver 300 may output the data
signals corresponding to the pixels 110 of a selected horizon-
tal line to the data lines D1 to Dm connected to the pixels 110
for horizontal period of times, respectively, and output a bias
voltage or a data signal of the repaired pixel to the data line Dr
connected with the repair circuit unit 120.

[0054] More particularly, when there is a repaired pixel to
be connected to the repair circuit unit 120 among the pixels
110 in a corresponding horizontal line for each horizontal
period of time, the data driver 300 may output the data signal
corresponding to the repaired pixel to the data lines Dr con-
nected with the repair circuit unit 120. However, when there
is no pixel repaired to be connected to the repair circuit umt
120 among the pixels 110 disposed on the selected horizontal
line for each horizontal period of time, the data driver 300
may output a predetermined bias voltage to the data line Dr
connected with the repair circuit unit 120.

[0055] The timing controller 400 may generate a scan con-
trol signal and a data control signal in response to various
control signals supplied from the outside, and supply the
generated scan control signal and data control signal to the
scan driver 200 and the data driver 300, respectively. Further,
the timing controller 400 may align image data input from the
outside and supply the aligned image data to the data driver
300 so that data signals corresponding to the image data may
be generated.

[0056] Further, the timing controller 400 may store infor-
mation about the repaired pixel to be connected to the repair
circuitunit 120, and control the data driver 300 so that the data
signal ofthe pixel may be output to the data line Dr connected
with the repair circuit unit 120 when the horizontal line, in
which the pixel is arranged, is selected.

[0057] The aforementioned organic light emitting display
device according to an exemplary embodiment of the present
invention may include the repair circuit unit 120 for driving
the corresponding organic light emitting diode 114 instead of
the pixel circuit 112, in which a defect may be generated,
when the defect is generated in the pixel circuit 112 and the
like. Accordingly, it may be possible to more easily repair the
defect of the pixel, thereby improving yield of the organic
light emitting display device.

[0058] More particularly, according to exemplary embodi-
ments of the present invention, the repair circuit unit 120 may
be inserted into the display area 100 in which the pixels 110
are disposed and decrease distances between the repair circuit
unit 120 and the pixels 110.

[0059] For example, when only one repair circuit unit 120
forming one vertical line is formed or disposed in the display
area, the repair circuit unit 120 may be configured to be
disposed at a central part of the display area 100, so that it may
be possible to dispose the repair circuit unit 120 and the pixels
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110 by optimizing or configuring the distances between the
repair circuit unit 120 and the pixels 110.

[0060] To this end, even when the defective pixel is con-
nected to the repair circuit unit 120 to be driven, it may be
possible to prevent or impede an image quality from being
degraded by decreasing a load generated between the organic
light emitting diode 114 of the defective pixel and the repair
circuit unit 120, and improve image quality of the organic
light emitting display device. Accordingly, exemplary
embodiments of the present invention may be applied to a
large display device, as well as a small display device, for
improving yield and an image quality.

[0061] FIG. 2 is a circuit diagram illustrating a pixel
according to exemplary embodiments of the present inven-
tion. FIG. 3 is a waveform diagram of an input signal for
describing a driving method ofa pixel according to exemplary
embodiments of the present invention. Although FIGS. 2 and
3 illustrate a pixel disposed on an n” row line and an m*
column line, and an input signal of the pixel, aspects of the
invention are not limited thereto.

[0062] FIGS. 2 and 3 illustrate an exemplary embodiment
of a pixel structure applicable to an organic light emitting
display device, such as the organic light emitting display
device of FIG. 1, however, aspects of the invention are not
limited thereto. More specifically, the technical spirit of the
present invention may be widely applied to organic light
emitting display devices adopting various pixel structures.
[0063] First, referring to FIG. 2, the pixel 110 includes an
organic light emitting diode OLED, which may for example
correspond to reference numeral 114 of FIG. 1, and the pixel
circuit 112 for driving the OLED 114.

[0064] The organic light emitting diode OLED may be
connected between the pixel circuit 112 and a second pixel
power source ELVSS. The second pixel power source ELVSS
may be set, for example, as a low potential pixel power
source. The organic light emitting diode OLED may emit
light at predetermined luminance in response to a current
quantity supplied from the pixel circuit 112.

[0065] The pixel circuit 112 is connected to a scan line Sn
and an emission control line En of a corresponding row line,
and a data line DM of a corresponding column line to be
driven. Further, the pixel 110 is connected to a scan line Sn-1
of a previous row line to be driven. The pixel circuit 112 may
generate a driving current corresponding to a data signal
supplied from the is data line Dm when a scan signal is
supplied from the scan line Sn of the corresponding row line,
and supply the generated driving current to the organic light
emitting diode OLED.

[0066] The pixel circuit 112 includes first to seventh tran-
sistors M1 to M7, and a storage capacitor Cst.

[0067] A first electrode of the fifth transistor M5 is con-
nected to the data line Dm, and a second electrode of the fifth
transistor MS is connected to a first node N1. A gate electrode
of the fifth transistor M5 is connected to the scan line Sn of the
corresponding row line. The fifth transistor M5 may be turned
on when the scan signal is supplied from the scan line Sn of
the corresponding row line to supply a data signal supplied
from the data line Dm to the first node N1.

[0068] A first node of a first transistor M1 is connected to
the first node N1, and a second electrode of the first transistor
M1 is connected to a first electrode of a seventh transistor M7.
A gate electrode of the first transistor M1 is connected to a
second node N2. The first transistor M1 may supply a driving
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current corresponding to a voltage charged in the storage
capacitor Cst to the organic light emitting diode OLED.
[0069] A first node of a second transistor M2 is connected
to the second node N2, and a second electrode of the second
transistor M2 is connected to an initialization power source
Vint. A gate electrode of the second transistor M2 is con-
nected to the previous scan line Sn-1 of the previous row line.
The second transistor M2 may be turned on when the scan
signal is supplied to the scan line Sn-1 of the previous row
line to supply a voltage of the initialization power source Vint
to the second node N2. The initialization power source Vint
may be set, for example, as a voltage lower than a minimum
voltage of the data signal.

[0070] A firstelectrode ofathird transistor M3 is connected
to the initialization power source Vint, and a second electrode
and a gate electrode of the third transistor M3 are connected
to an anode electrode of the organic light emitting diode
OLED. More specifically, the third transistor M3 is connected
in a form of a diode. Here, the anode electrode of the organic
light emitting diode OLED is set to have a voltage higher than
avoltage of the initialization power source Vint. and thus, the
third transistor M3 may be maintained in an off state.

[0071] When the voltage of the anode electrode of the
organic light emitting diode OLED is set to be higher than the
voltage of the initialization power source Vint, a leakage path
connecting from the anode electrode of the organic light
emitting diode OLED to the initialization power source Vint
through the third transistor M3 may be formed. More specifi-
cally, a leakage current may flow from the organic light emit-
ting diode OLED to the initialization power source Vint
through the third transistor M3, and a desired black image
may be expressed. A predetermined leakage current may flow
by the leakage path by the third transistor M3 when a black
gray is expressed, and thus it may be possible to minimize or
reduce emission of the organic light emitting diode OLED.
[0072] A first electrode of a fourth transistor M4 is con-
nected to the second electrode of the first transistor M1, and a
second electrode of the fourth transistor M4 is connected to
the second node N2. A gate electrode of the fourth transistor
M4 is connected to the scan line Sn of the corresponding row
line. The fourth transistor M4 may be turned on when the scan
signal is supplied to the scan line Sn of the corresponding row
line to connect the first transistor M1 in the form of a diode.
[0073] A first electrode of a sixth transistor M6 is con-
nected to a first pixel power source ELVDD, and a second
electrode of the sixth transistor M6 is connected to the first
node N1. The first pixel power source ELVDD may be set, for
example, as a high potential power source. A gate electrode of
the sixth transistor M6 is connected to the emission control
line En of the corresponding row line. The sixth transistor M6
may be turned off when the emission control signal is sup-
plied to the emission controlline En of the corresponding row
line, and may be turned on when the emission control signal
is not supplied.

[0074] A first electrode of the seventh transistor M7 is
connected to the second electrode of the first transistor M1,
and a second electrode of the seventh transistor M7 is con-
nected to the anode electrode of the organic light emitting
diode OLED. A gate electrode of the seventh transistor M7 is
connected to the emission control line En of the correspond-
ing row line. The seventh transistor M7 may be turned off
when the emission control signal is supplied to the emission
control line En of the corresponding row line, and may be
turned on when the emission control signal is not supplied.
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[0075] The storage capacitor Cst is connected between the
first pixel power source ELVDD and the second node N2 to
charge a voltage corresponding to a voltage supplied to the
second node N2.

[0076] An operation of the pixel according to an exemplary
embodiment will be described with reference to FIG. 3. First,
when an emission control signal (for example, an emission
control signal of a high level) is supplied to the emission
control line En of a corresponding row line, the sixth transis-
tor M6 and the seventh transistor M7 may be turned off.
[0077] When the sixth transistor M6 is turned off, the first
pixel power source ELVDD and the first node N1 may be
electrically disconnected. When the seventh transistor M7 is
turned off, the first transistor M1 and the organic light emit-
ting diode OLED may be electrically disconnected. More
specifically, the pixel 110 may be set in a non-emission state
for a period of time for which the emission control signal is
supplied.

[0078] When a scan signal (for example, a scan signal of a
low level) is supplied to the scan line Sn—1 of the previous row
line, the second transistor M2 may be turned on. When the
second transistor M2 is turned on, the voltage of the initial-
ization power source Vint may be supplied to the second node
N2.

[0079] When the scan signal is supplied to the scan line Sn
of the corresponding row line after the voltage of the initial-
ization power source Vint is supplied to the second node N2,
the fourth transistor M4 and the fifth transistor M5 may be
turned on.

[0080] When the fourth transistor M4 is turned on, the first
transistor M1 may be connected in the form of a diode. When
the fifth transistor M5 is turned on, the data signal from the
data line Dm of the corresponding row line may be supplied
to the first node N1. In this case, since the voltage of the
second node N2 is initialized to the voltage of the initializa-
tion power source Vint, the first transistor M1 may be turned
on. A voltage obtained by subtracting a threshold voltage of
the first transistor M1 from the voltage of the data signal
applied to the first node N1 may be applied to the second node
N2, and the storage capacitor Cst may store a voltage applied
to the second node N2.

[0081] When the supply of the emission control signal to
the emission control line En of the corresponding row line is
stopped after a predetermined voltage is charged in the stor-
age capacitor Cst (for example, the voltage level of the emis-
sion control signal is transited to a low level), the sixth tran-
sistor M6 and the seventh transistor M7 may be turned on.
When the sixth transistor M6 and the seventh transistor M7
are turned on, a current path connected from the first pixel
power source ELVDD to the second pixel power source
ELVSS through the organic light emitting diode OLED may
be formed. In this case, the first transistor M1 may control a
quantity of the driving current flowing the first pixel power
source ELVDD to the organic light emitting is diode OLED in
response to the voltage charged in the storage capacitor Cst.
[0082] Further, a predetermined leakage current may flow
from the organic light emitting diode OLED to the initializa-
tion power source Vint by the third transistor M3 connected in
a form of an inverse diode. When the organic light emitting
diode OLED emits light, large quantity of current may be
supplied to the organic light emitting diode OLED, and thus,
the leakage current may have limited or no influence on
luminance. When the black gray is implemented, a micro
current may be supplied to the organic light emitting diode
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OLED from the pixel circuit 112. In this case, the leakage
current of the third transistor M3 may considerably influence
emission of the organic light emitting diode OLED. More
specifically, when the black gray is implemented, it may be
possible to prevent or impede the organic light emitting diode
OLED from emitting light by the leakage current of the third
transistor M3.

[0083] The pixel 110 may compensate for the threshold
voltage of the first transistor M1 operated as a driving tran-
sistor, and prevent or impede the organic light emitting diode
OLED from emitting light by using the third transistor M3
when black luminance is implemented, thereby positively
improving a contrast ratio.

[0084] As described above, the pixel circuit 112 of the
organic light emitting display device may include a relatively
large number of pixel elements for improving an image qual-
ity. However, in this case, a probability that a defect is gen-
erated in the pixel circuit 112 may be increased, so that yield
may be decreased.

[0085] However, when the repair circuit unit 120 illustrated
in FIG. 1 is applied, it may be possible to more easily repair
the defect of the pixel to improve yield. Further, the repair
circuit unit 120 may be appropriately disposed within the
display area 110, so that it may be possible to secure an
excellent image quality after the repair.

[0086] FIG. 4A is a top plan view illustrating a disposition
structure within a display area according to an exemplary
embodiment of the present invention. FIG. 4B is a top plan
view illustrating a disposition structure within a display area
according to an exemplary embodiment of the present inven-
tion.

[0087] First, referring to FIG. 4A, the pixel circuits (Pc)
112 and the organic light emitting diodes OLED 114 config-
uring the pixels 110 are alternatively disposed so as not to
overlap each other, and the repair circuits 122 are disposed
betweenthe pixel circuits 112 included in the pixels 110 of the
adjacent two lines without overlapping the pixel circuits 112.
[0088] More specifically, the pixel circuits 112, the organic
light emitting diodes 114, and the repair circuits 122 are
distributed within the display area so as not to overlap each
other. The exemplary embodiment illustrated in FIG. 4A may
be applied to an organic light emitting display device having
a bottom emission structure and the like.

[0089] Further, the pixel circuits 112 may be shifted and
disposed at a predetermined interval based on the repair cir-
cuit unit 120 including the repair circuits 122 according to the
insertion of the repair circuits 122. More specifically, the
pixel circuits 112 may be shifted with respect to the corre-
sponding organic light emitting diodes 114.

[0090] For example, when the repair circuit 122 is inserted
into each row line, the pixel circuits 112 may be disposed at
positions shifted by every 0.5 pitch in left and right directions
based on the repair circuit unit 120. In this case, the pixel
circuit 112 and the organic light emitting diode 114 of each
pixel 110 may be disposed at a distorted position so that the
pixel circuit 112 and the organic light emitting diode 114 may
partially overlap on an extended line of the vertical line.
Further, although not illustrated, in an exemplary embodi-
ment in which the repair circuit unit 120 is formed in a
horizontal direction, the pixel circuit 112 and the organic light
emitting diode 114 of each pixel 110 may be disposed at a
distorted position so that the pixel circuit 112 and the organic
light emitting diode 114 may partially overlap on an extended
line of the horizontal line.
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[0091] However, aspects of the invention are not limited
thereto, such that when two or more repair circuits 122 are
inserted in every row line or column line, the pixel circuit 112
and the organic light emitting diode 114 configuring each
pixel 110 may be disposed to be distorted so that the pixel
circuit 112 and the organic light emitting diode 114 may not
overlap on the extended line of the vertical line or the hori-
zontal line.

[0092] The pixel circuits 112 included in the remaining
pixels 110, except for the pixels 110 disposed to be adjacent
to therepair circuit unit 120, may be disposed on the extended
line of the vertical line or the horizontal line of the organic
light emitting diodes 114 of the corresponding pixel and the
adjacent pixels. Further, when the plurality of repair circuits
122 is inserted into each row line or column line, the pixel
circuits 112 included in the remaining pixels 110 may not be
disposed on the extended line of the vertical line or the hori-
zontal line of the organic light emitting diode 114 of the
corresponding pixel.

[0093] However, unlike the pixel circuits 112 of which the
positions are shifted according to the insertion of the repair
circuit unit 120, the organic light emitting diodes 114 may
maintain the same positions as those before the insertion of
the repair circuit unit 120.

[0094] In this case, the repair circuit unit 120 may be dis-
posed on the extended line of the vertical line of the organic
light emitting diodes 114, which may be included in the pixels
110 disposed to be adjacent to the repair circuit unit 120.
Further, although not illustrated in FIG. 4A, when the repair
circuit unit 120 is formed in the horizontal direction, the
repair circuit unit 120 may be disposed on the extended line of
the horizontal line of the organic light emitting diodes 114 of
the adjacent pixels 110.

[0095] As described above, when the organic light emitting
diodes 114 are disposed regardless of the insertion of the
repaircircuit unit 120, the emission units recognized by a user
may be generally and uniformly distributed and disposed in
the display area 110 regardless of the position of the repair
circuit unit 120. Accordingly, when the repair circuit unit 120
is inserted, a vertical line may be prevented or less likely from
being viewed according to the insertion of the repair circuit
unit 120, thereby uniformly maintaining an image quality.
[0096] However, aspects of the invention are not limited to
the structure illustrated in F1IG. 4A. As illustrated in FIG. 4B,
the organic light emitting diodes 114 may also be disposed to
overlap the pixel circuits 112 of the corresponding pixel and/
or the adjacent pixel and the repair circuits 122. The exem-
plary embodiment illustrated in FIG. 4B may be applied to an
organic light emitting display device having a top emission
structure and the like.

[0097] More particularly, the organic light emitting diode
114 of the pixel 110 may be formed or disposed on the pixel
circuit 112 to partially overlap the pixel circuit 112 of the
corresponding pixel, and may partially overlap the pixel cir-
cuit 112 of the adjacent pixel or the repair circuit 122 inside
the repair circuit unit 120 by a level by which the pixel circuits
112 are shifted based on the repair circuit unit 120.

[0098] However, aspects of the invention are not limited
thereto, such that when the plurality of repair circuits 122 are
inserted into each row line or column line, the organic light
emitting diode 114 of the pixels 110 may be distorted and
disposed to maintain a connection with the corresponding
pixel circuit 112, but not to overlap the pixel circuit 112.
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[0099] The organic light emitting diodes 114 may be dis-
posed regardless of the insertion of the repair circuit unit 120,
thereby uniformly maintaining an image quality.

[0100] FIG. 5 is a diagram illustrating the organic light
emitting display device including a repaired pixel according
to an exemplary embodiment of the present invention.
[0101] Referring to FIG. 5, when a defect is generated in a
pixel circuit 112", the pixel 110" including the pixel circuit
112" has disconnection between a corresponding organic light
emitting diode 114" and the pixel circuit 112", and the organic
light emitting diode 114" of the pixel 110" may be connected
to the repair circuit unit 120 and repaired to be driven.
[0102] More particularly, the organic light emitting diode
114' of the pixel 110" may be connected to a repair circuit 122'
disposed on the same row line (e.g., the same row line when
the repair circuit unit 120 is formed or configured in the
horizontal direction) among the repair circuits 122 included
in the repair circuit unit 120 to be driven.

[0103] In this case, the organic light emitting diode 114' of
the pixel 110" and the repair circuit 122' corresponding thereto
may be more easily connected through the repair line RL of
the corresponding row line (or column line).

[0104] When the defective pixel is repaired as described
above, a data signal corresponding to the pixel 110' may be
supplied to the data line Dr connected to the repair circuit unit
120 for a horizontal period of time for which the row line, in
which the repaired pixel 110' is disposed, may be selected.
The repair circuit 122' connected to the organic light emitting
diode 114' of the pixel 110" may generate a driving current
corresponding to the data signal and drive the organic light
emitting diode 114'. Further, data signals corresponding to the
pixels 110 of each column line may be supplied to the remain-
ing data lines D1 to Dm, except for the data line Dr connected
to the repair circuit unit 120.

[0105] Accordingly, it may be possible to repair the defec-
tive pixel while the organic light emitting diode 114" of the
pixel 110" is normally driven.

[0106] Further, when there is no repaired pixel for the cor-
responding horizontal period of time, a predetermined bias
voltage may be applied to the data line Dr connected to the
repair circuit unit 120.

[0107] FIGS. 6 and 7 are diagrams illustrating an organic
light emitting display device according to exemplary embodi-
ments of the present invention.

[0108] FIGS. 6 and 7 illustrate an exemplary embodiment
in which a plurality of repair circuits 120 is included. In
describing FIGS. 6 and 7, the similar or same constituent
element as that of the exemplary embodiment illustrated in
FIG. 1 is denoted by the same reference numeral, and a
detailed description thereof will be omitted.

[0109] First, referring to FIG. 6, two or more repair circuit
units 120 may be disposed to form at least two vertical lines
(e.g., at least two horizontal lines when the repair circuit units
120 are disposed in a horizontal direction) at a central part of
the display area.

[0110] Further, the plurality of repair circuits 120 may be
disposed at the central part of the display area 100 to be
adjacent to each other.

[0111] When the plurality of repair circuits 122 is included
in each row line or each column line as described above, it
may be possible to repair the plurality of pixels 110 disposed
on the same row line or column line.

[0112] However, in order to prevent the organic light emit-
ting diodes 114 of the plurality of repaired pixels 110 from
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being connected by the same repair line RL, the repair line RL
may be implemented in a disconnected form between the
repair circuits 122 disposed on the same row line or column
line. Further, although not illustrated in FIG. 6, a plurality of
repair lines R may also be formed or disposed on each row
line or column line to be connected with the repair circuits
122 disposed on each row line or column line, respectively.
[0113] Referring to FIG. 7, two or more repair circuit units
120 may be distributed at a predetermined interval and dis-
posed within the display area 100.

[0114] More specifically, the number, the position, and/or
the arrangement direction of repair circuit units 120, and the
like may be variously changed within the display area 100.
[0115] By way of summation and review, a pixel circuit of
the active matrix-type organic light emitting display device
has a relatively complicated configuration, so that an elabo-
rate fabricating process is demanded. Accordingly, a defect
may be generated in the pixel circuit of the active matrix-type
organic light emitting display device, so that yield may dete-
riorate.

[0116] According to exemplary embodiments of the
present invention, organic light emitting display device may
include the repair circuit unit for driving the organic light
emitting diode instead of the pixel circuit when a defect is
generated in the pixel circuit. Accordingly, it may be possible
to more easily repair the defective pixel, thereby improving
vyield of the organic light emitting display device.

[0117] More particularly, according to exemplary embodi-
ments of the present invention, it may be possible to prevent
or impede an image quality from deteriorating by repairing a
defect that may occur and improving an image quality by
decreasing a distance between the repair circuit unit and the
pixel by inserting the repair circuit unit into the display area in
which the pixels may be disposed.

[0118] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display device, comprising:

a display area comprising:

a plurality of pixels including organic light emitting
diodes,

pixel circuits connected to the organic light emitting
diodes, and

one or more repair circuit units disposed between the
pixel circuits of the pixels disposed on adjacent lines,

wherein the one or more repair circuit units include a

plurality of repair circuits arranged to form at least one
line within the display area.

2. The organic light emitting display device of claim 1,
wherein the one or more repair circuit units are disposed to
form one vertical line or horizontal line at a central part of the
display area.

3. The organic light emitting display device of claim 1,
wherein two or more repair circuit units are disposed to form
atleast two vertical lines or horizontal lines at a central part of
the display area.

4. The organic light emitting display device of claim 1,
wherein two or more repair circuit units are distributed and
disposed at a predetermined interval within the display area.
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5. The organic light emitting display device of claim 1,
wherein the pixel circuits of the pixels are disposed to be
shifted at a predetermined interval with respect to the organic
light emitting diode based on the one or more repair circuit
units.

6. The organic light emitting display device of claim 5,
wherein the pixel circuits of the pixels and the corresponding
organic light emitting diodes are alternately disposed not to
overlap each other, and

the repair circuit unit is disposed on a vertical line or a

horizontal line of the organic light emitting diodes
included in a first set of pixels, the first set of pixels being
adjacently disposed to the repair circuit unit.

7. The organic light emitting display device of claim 6,
wherein the pixel circuits included in a second set of pixels are
disposed on a vertical line or a horizontal line of the organic
light emitting diode of a corresponding pixel among the sec-
ond set of pixels and the organic light emitting diode of a pixel
among the first set of pixels.

8. The organic light emitting display device of claim 5,
wherein the organic light emitting diodes of the pixels are
disposed at an upper side of the pixel circuit to partially
overlap the pixel circuit of the corresponding pixel, and par-
tially overlap the pixel circuit of the adjacent pixel or the
repair circuit unit by a level by which the pixel circuits are
shifted based on the repair circuit unit.

9. The organic light emitting display device of claim 8,
wherein the organic light emitting diodes of the pixel partially
overlap the pixel circuit of the adjacent pixel or the repair
circuit unit by a level by which the pixel circuits are shifted
based on the repair circuit unit.

10. The organic light emitting display device of claim 1,
further comprising:

a plurality of repair lines connected to the repair circuits.

11. The organic light emitting display device of claim 10,
wherein the repair lines are arranged in a first direction cross-
ing a second direction in which the repair circuits are
arranged.

12. The organic light emitting display device of claim 10,
wherein the repair lines partially overlap connection lines
between the organic light emitting diodes and the pixel cir-
cuits of the pixels disposed on a row line or a column line in
which the corresponding repair circuit is disposed.

13. The organic light emitting display device of claim 1,
wherein the repair circuits are similarly configured as the
pixel circuits.

14. The organic light emitting display device of claim 1,
wherein at least one pixel among the pixels is disconnected
between the organic light emitting diode and the pixel circuit,
and the organic light emitting diode of the pixel is connected
to the repair circuit unit to be driven.

15. The organic light emitting display device of claim 14,
wherein the organic light emitting diode of the pixel is con-
nected to a target repair circuit among the repair circuit units,
the target repair circuit being disposed on the same row line or
column line as that of the pixel.

16. An organic light emitting display device, comprising:

a first pixel comprising:

a first organic light emitting diode, and
a first pixel circuit;

a second pixel comprising:

a second organic light emitting diode, and
a second pixel circuit; and
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arepair circuit disposed between the first pixel circuit and
the second pixel circuit, and configured to drive the first
organic light emitting diode when a defect is generated
in the first pixel.

17. An organic light emitting display device, comprising:

a pixel comprising:
an organic light emitting diode, and
apixel circuit configured to drive the organic light emit-

ting diode; and

a repair circuit configured to drive the organic light emit-

ting diode when a defect is generated in the pixel circuit.
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