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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0027319 filed in the
Korean Intellectual Property Office on Mar. 16, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] The described technology relates generally to an
organic light emitting diode (OLED) display and a manufac-
turing method thereof.

SUMMARY

[0003] Embodiments are directed to an organic light emit-
ting diode (OLED) display, including a substrate having a
plurality of pixels, a first pixel defining layer on the substrate,
the first pixel defining layer dividing the plurality of pixels, a
connection wire on the first pixel defining layer, the connec-
tion wire electrically connecting two adjacent pixels, and a
second pixel defining layer on the first pixel defining layer,
the second pixel defining layer covering the connection wire.
[0004] Each of the plurality of pixels may include a pixel
electrode and a pixel terminal extending from the pixel elec-
trode. The first pixel defining layer may include one or more
connection holes exposing respective pixel terminals of the
two adjacent pixels.

[0005] The connection wire may electrically connect the
two adjacent pixels through the connection holes.

[0006] One of the two adjacent pixels may be a defective
pixel and the another one of the two adjacent pixels may be a
normal pixel. The defective pixel may be driven by a signal
applied to the normal pixel.

[0007] A plurality of thin film transistors may be provided
between the substrate and each pixel terminal to supply a
signal for driving each pixel. The normal pixel of the two
adjacent pixels may be electrically connected with a respec-
tive one of the thin film transistors corresponding to the
normal pixel. The defective pixel of the two adjacent pixels
may be electrically disconnected from a respective one the
thin film transistors corresponding to the defective pixel.
[0008] The connection wire may include at least one of
tungsten, chromium, molybdenum, aluminum, titanium, and
tantalum, or an alloy thereof.

[0009] The first pixel defining layer may include a plurality
of first openings to expose each the pixel electrode. The
second pixel defining layer may include a plurality of second
openings to expose each pixel electrode.

[0010] The second pixel defining layer may be disposed to
fill the connection holes.

[0011] The second pixel defining layer may be disposed
between pixel terminals of the two adjacent pixels.

[0012] Pixel terminals of the two adjacent pixels may be
exposed through a single connection hole. The first pixel
defining layer may include a first portion formed in a connec-
tion hole and a second portion relatively thicker than the first
portion.

[0013] The second pixel defining layer may cover the first
portion. An upper side of the second pixel defining layer and
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an upper side of the second portion of the first pixel defining
layer may correspond to each other.

[0014] Embodiments are also directed to a manufacturing
method of an organic light emitting diode (OLED) display,
the manufacturing method including forming a plurality of
pixels and a plurality of thin film transistors electrically con-
nected to the plurality of pixels, respectively, on a substrate,
forming a first pixel defining layer dividing the plurality of
pixels, detecting a defective pixel by testing the plurality of
pixels, disconnecting an electrical connection between the
defective pixel and a respective one of the thin film transis-
tors, forming a connection wire for electrical connection
between the defective pixel and a pixel adjacent to the defec-
tive pixel, and forming a second pixel defining layer on the
first pixel defining layer to cover the connection wire.
[0015] The pixels may respectively include pixel electrodes
and pixel terminals extended from the pixel electrodes. The
thin film transistors may be electrically connected with the
pixel terminals.

[0016] The forming of the connection wire may include
forming a connection hole by removing a portion of the first
pixel defining layer to expose the defective pixel and the pixel
terminal of the pixel that is adjacent to the defective pixel.
[0017] The forming of the connection wire may include
connecting the pixel terminal of the defective pixel and the
pixel terminal of the pixel that is adjacent to the defective
pixel with the connection wire through the connection hole.
[0018] The forming of the connection wire may include
depositing at least one of tungsten, chromium, molybdenum,
aluminum, titanium, and tantalum, or an alloy thereofusing a
chemical vapor deposition method.

[0019] The disconnecting the electrical connection
between the defective pixel and the respective one of the thin
film transistors may include cutting the electrical connection
using a laser.

[0020] Each thin film transistor may include a semiconduc-
tor layer, a source electrode, and a drain electrode, the source
electrode and the drain electrodes contacting the semiconduc-
tor layer. The disconnecting of the electrical connection
between the defective pixel and the respective one of the thin
film transistors includes cutting the source electrode or the
drain electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Features will become apparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0022] FIG.1illustrates a layout view of a pixel structure of
an organic light emitting diode display according to an exem-
plary embodiment.

[0023] FIG. 2 illustrates a cross-sectional view of FIG. 1,
taken along the line II-II.

[0024] FIG. 3A to FIG. 3D illustrate cross-sectional views
of FIG. 1, taken along the line and illustrate a process for
restoring a failure in a manufacturing process of the OLED
display according to the exemplary embodiment.

[0025] FIG. 4 illustrates a cross-sectional view of a part of
an OLED display according to another exemplary embodi-
ment.

DETAILED DESCRIPTION

[0026] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
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ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope thereof to those skilled in the art.

[0027] Throughout the specification, like reference numer-
als designate like elements throughout the specification.
[0028] Itshall be noted that the drawings are schematic and
do not depict exact dimensions. The relative proportions and
ratios of elements in the drawings may be exaggerated or
diminished in size for the sake of clarity and convenience in
the drawings, and such arbitrary proportions are only illus-
trative and not limiting in any way. Like reference numerals
are used for like structures, elements, or parts shown in two or
more drawings to show similar characteristics. When one part
is said to be “over” or “on” another part, the one part may be
directly over the other part or may be accompanied by another
part interposed therebetween.

[0029] Exemplary embodiments specifically show pre-
ferred exemplary embodiments. As a result, various modifi-
cations of the drawings are anticipated. Accordingly, exem-
plary embodiments are not limited to certain forms of the
regions illustrated, but may include forms that are modified
through manufacturing, for example.

[0030] Hereinafter, an organic light emitting diode display
according to an exemplary embodiment will be described
with reference to FIG. 1 and FIG. 2.

[0031] FIG. 1 is a layout view of a pixel structure of an
organic light emitting diode (OLED) display according to an
exemplary embodiment.

[0032] As shown in FIG. 1, an OLED display 100 accord-
ing to the exemplary embodiment includes a plurality of pixel
areas. Each pixel may have a 2Tr-1Cap structure with an
organic light emitting diode 71, two thin film transistors 10
and 20, and a capacitor 90. Here, the term “pixel area” may
refer to a unit area where a pixel, which is a minimum unit for
displaying an image, is formed. However, in other configu-
rations, the pixel may be variously modified.

[0033] For example, each pixel are of the OLED display
100 may have a structure in which three or more thin film
transistors and two or more capacitors are provided. In addi-
tion, the OLED display 100 may include additional connect-
ing lines, such that the OLED display 100 may have various
structures. At least one of additionally formed thin film tran-
sistors and capacitors may constitute a compensation circuit.
The compensation circuit may improve the uniformity of the
OLED 71 formed in the pixel areas PE so as to suppress image
quality deviation. The compensation circuit may include two
to eight thin film transistors.

[0034] In further detail, in the exemplary embodiment, the
OLED display 100 may include a first thin film transistor 10
and a second thin film transistor 20 formed in each pixel area.
The first thin film transistor 10 and the second thin film
transistor 20 may respectively include gate electrodes 153
and 156, active layers 133 and 136, source electrodes 174 and
177, and drain electrodes 175 and 178.

[0035] A gate line 151, a data line 171, and a common
power line 172 may be formed on a substrate 110. Each pixel
areamay be defined by the gate line 151, the dataline 171, and
the common power line 172. However, in other implementa-
tions, the pixel area may be variously modified. In addition,
although it is not illustrated, a capacitor line may be addition-
ally formed on the substrate 110.
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[0036] A source electrode 174 of the first thin film transis-
tor 10 may be connected to the data line 171, and a gate
electrode 153 of the first thin film transistor 10 may be con-
nected to the gate line 151. A node may be formed between a
drain electrode 175 of the first thin film transistor 10 and a
capacitor 90 such that the drain electrode 175 of the first thin
film transistor 10 is connected with a first capacitor electrode
139 of the capacitor 90. A second capacitor electrode 159 may
be connected with the common power line 172. The drain
electrode 175 of the first thin film transistor 10 may be con-
nected with the gate electrode 156 of the second thin film
transistor 20. The common power line 172 may be connected
to a source electrode 177 of the second thin film transistor 20,
and an anode of the organic light emitting element 70 may be
connected to the drain electrode 178.

[0037] The organic light emitting element 70 may includes
the anode, which may be a hole injection electrode, a cathode,
which may be an electron injection electrode, and an organic
emission layer 720 provided between the anode and the cath-
ode. Meanwhile, according to a driving method, locations of
the anode and the cathode of the organic light emitting ele-
ment may be switched. Hereinafter, in the exemplary embodi-
ment, the anode is a pixel electrode 710 and the cathode is a
common electrode 730.

[0038] The first thin film transistor 10 may be used as a
switch for selecting a pixel area for light emission. When the
first thin film transistor 10 is instantly turned on, the capacitor
90 is charged, and the amount of the charge charged at this
time is proportional to the potential of the voltage applied
from the data line 171. In addition, a gate potential of the
second thin film transistor 20 is increased according to a
potential charged in the capacitor 90 while the first thin film
transistor 10 is in the turned-off state. The second thin film
transistor 20 is turned on when the gate potential exceeds a
threshold voltage. Then, a voltage applied to the common
power line 172 is applied to the organic light emitting element
71 through the second thin film transistor 20 such that the
organic light emitting element 71 emits light.

[0039] The structure of the pixel PE may be variously
modified.
[0040] The structure of the OLED display according to the

exemplary embodiment will be described in further detail
with reference to FIG. 1 and FIG. 2.

[0041] FIG. 2 is a cross-sectional view of FIG. 1, taken
along the line II-1I.

[0042] As shown in FIG. 2, a buffer layer 120 may be
formed on the substrate 110. The buffer layer 120 may be
formed through chemical vapor deposition or physical vapor
deposition and may have a single-layered structure or a multi-
layered structure including various insulating layers, such as
a silicon oxide film, silicon nitride film, and the like. The
buffer layer 120 may serve to prevent moisture or impurities
generated from the substrate 110 from spreading or infiltrat-
ing beyond the substrate 110. The buffer layer 120 may also
smooth the surface of the substrate 110, and regulate a heat
transfer speed during a crystallization process performed for
forming the active layers to thus accomplish desirable crys-
tallization. The buffer layer 120 may be omitted according to
the type and process condition of the substrate 110.

[0043] The active layers 133 and 136 and the first capacitor
electrode 139 may be formed on the buffer layer 120. An
amorphous silicon layer may be formed on the buffer layer
120, crystallized, and then patterned such that the active lay-
ers 133 and 136 and the first capacitor electrode 139 are
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formed. However, in other implementations, the first capaci-
tor electrode 139 and the active layer 139 may be formed of
different materials, as desired.

[0044] A gate insulating layer 140 may be formed on the
active layers 133 and 136 and the first capacitor electrode 139.
In further detail, the gate insulating layer 140 may be formed
to cover the active layers 133 and 136 and the first capacitor
electrode 139 on the buffer layer 120. The gate insulating
layer 140 may be formed including at least one of various
suitable insulation materials, such as tetra ethyl ortho silicate
(TEOS), silicon nitride (SiN,,), and silicon oxide (SiO,).
[0045] The gate line 151 including gate electrodes 153 and
156 and a second capacitor electrode 159 may be formed on
the gate insulating layer 140. The gate electrode 153 and 156
may at least partially overlap the active layers 133 and 136.

[0046] Aninterlayerinsulating layer 160 may be formed on
the gate insulating layer 140 to cover the gate electrodes 153
and 156, the second capacitor electrode 159, and gate line
151. The gate insulating layer 140 and the interlayer insulat-
ing layer 160 may have through-holes to partially expose the
active layers 133 and 136. The interlayer insulating layer 160
and the gate insulating layer 140 may be formed of the same
material.

[0047] The data line 171, which may include source elec-
trodes 174 and 177 and drain electrodes 175 and 178 and the
common power line 172, may be formed on the interlayer
insulating layer 160. The source electrodes 174 and 177 and
the drain electrodes 175 and 178 may be connected with the
active layers 133 and 136 through the through-holes formed
in the interlayer insulating layer 160 and the gate insulating
layer 140.

[0048] As described, the first and second thin film transis-
tors 10 and 20 including the active layers 133 and 136, the
gate electrodes 153 and 156, the source electrodes 174 and
177, and the drain electrodes 175 and 178 and the wire por-
tions 210 including the gate line 151, the data line 171, the
common power line 172, and the capacitor 90 may be formed.
The configuration of the wire portion 210 may be variously
modified.

[0049] A protection insulating layer 180 may be formed on
the interlayer insulating layer 160 to cover the source elec-
trodes 174 and 177, the drain electrodes 175 and 178, and the
data line 171. The protection insulating layer 180 may be
formed of various suitable materials. The protection insulat-
ing layer 180 may have a contact hole 182 that partially
exposes the drain electrode 178 of the second thin film tran-
sistor 20. The configuration of the protection insulating layer
180 may be varied. In other implementations, one of the
protection insulating layer 180 and the interlayer insulating
layer 160 may be omitted or the protection insulating layer
180 may be partially cover the wire portion 210.

[0050] A pixel electrode 710 of the organic light emitting
element 71 and a pixel terminal 711 extended from the pixel
electrode 710 may be formed on the protection insulating
layer 180. That is, the OLED display 100 may include a
plurality of pixel electrodes 710 disposed at a distance from
each other in each of the plurality of pixel areas. The pixel
terminal 711 may be connected with the drain electrode 178
through the contact hole 182 of the protection insulating layer
180. The configurations of the pixel electrode 710 and the
pixel terminal 711 may be varied. For example, the pixel
electrode 710 and the pixel terminal 711 may be formed on
the interlayer insulating layer 160 or on the gate insulating
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layer 140, and the pixel terminal 711 may have a single-
layered or multi-layered structure.

[0051] In addition, a first pixel defining layer having a
plurality of first openings 192 that expose the pixel electrode
710 of each pixel area may be formed on the protection
insulating layer 180. The first pixel defining layer 190 may be
formed of various suitable organic or inorganic materials. For
example, the first pixel defining layer 190 may be formed by
patterning a photosensitive organic layer and thermally or
optically baking the patterned photosensitive organic layer.
[0052] The organic emission layer 720 may be formed on
the pixel electrode 710 on the first opening 192 of the first
pixel defining layer 190.

[0053] The first pixel defining layer 190 may have a con-
nection hole 1901 that exposes the pixel terminal 711. A
connection wire 200 and a second pixel defining layer 191
may be formed on the first pixel defining layer 190. The
connection hole 1901, the connection wire 200, and the sec-
ond pixel defining layer 191 will be described in detail below.
[0054] A common electrode 730 may be formed on the
organic emission layer 720 and the first and second pixel
defining layers 190 and 191. Thereby, the organic light emit-
ting element 71 including the pixel electrode 710, the organic
emission layer 720, and the common electrode 730 may be
formed. The organic emission layer 720 may be formed of a
low molecular organic material or a high molecular organic
material, and may be formed as a plurality of organic layers
including an emission layer. The pixel electrode 710 and the
common electrode 730 may be respectively formed of a trans-
parent conductive material or may be formed of a semitrans-
parent or reflective conductive material. The OLED display
100 may be a top emission type, a bottom emission type, or a
double-sided emission type according to the kind of the mate-
rials that form the first electrode 710 and the second electrode
730. Such a configuration of the organic light emitting ele-
ment 70 may be variously modified.

[0055] At least one of the plurality of pixel areas of the
OLED display 100 may include the connection wire 200
electrically connected with a neighboring pixel area. That is,
a defective pixel having an emission problem in a pixel area
may be produced during a manufacturing process of the
OLED display 100. The defective pixel may be noticeable as
a dark spot in the completed OLED display 100 if the defec-
tive pixel is not repaired during the manufacturing process.
Herein, the term “defective pixel” may refer to a pixel that
functions to emit light when provided with a driving signal,
but for various reasons, such as a defect in a corresponding
transistor or signal line, does not receive the normal driving
signal. Thus, the defective pixel may be driven to emit light by
electrically connecting the pixel with a normal pixel adjacent
thereto, thereby repairing the defective pixel for normal
operation according to a signal transmitted to the normally
operating pixel.

[0056] InFIG.1andFIG. 2, the pixel area having the defect
is indicated by reference numeral 70' (hereinafter, referred to
as a “defective pixel”) and a normal pixel area adjacent to the
defective pixel is indicated by reference numeral 70 (herein-
after, referred to as a “normal pixel”). In addition, a pixel
terminal of the defective pixel is indicated by reference
numeral 711", and a pixel terminal of the adjacent normal
pixel is indicated by reference numeral 711.

[0057] AsshowninFIG. 2, the first pixel defining layer 190
may include connection holes 1901 that expose the pixel
terminal 711" of the defective pixel 70' and the pixel terminal
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711 of the normal pixel 70. The connection wire 200 that
connects the pixel terminal 711" of the defective pixel 70' and
the pixel terminal 711 of the normal pixel 70 through the
connection holes 1901 may be formed on the first pixel defin-
ing layer 190. The connection wire 200 may include at least
one material selected from tungsten (W), chromium (Cr),
molybdenum (Mo), aluminum (Al), titanium (Ti), and tanta-
lum (Ta), or may include an alloy thereof.

[0058] Inthe defective pixel 70', the pixel terminal 711' and
the thin film transistor 20 are disconnected. In further detail,
the pixel terminal 711' of the defective pixel 70' is manufac-
tured to include an electric connection with the drain elec-
trode 178 of the second thin film transistor 20 through the
contact hole 182 of the protection insulating layer 180.
Accordingly, in order to block the application of a defective
signal to an organic light emitting element of the defective
pixel 70a, a cutting portion CT may be formed in the drain
electrode 177 between the pixel terminal 711" and the second
thin film transistor 20'. The cutting portion CT in the present
exemplary embodiment may be formed at a portion where the
drain electrode 178 is connected with the pixel terminal 711
and at a portion where the drain electrode 178 is not con-
nected with the pixel terminal 711'. In further detail, the
cutting portion CT may be formed as a hole that separates the
drain electrode 178, as described above, while penetrating to
the drain electrode 178 from the first pixel defining layer 190.
The configuration of the cutting portion CT can be modified
in various suitable configurations to block a signal applied to
the defective pixel 70" from the second thin film transistor 20.
[0059] The second pixel defining layer 191 may be formed
on the first pixel defining layer 190 to cover the connection
wire 200. Like the first pixel defining layer 190, the second
pixel defining layer 191 may include a second opening 193
that exposes the pixel electrode 710. In addition, the second
pixel defining layer 191 may be formed to thoroughly fill the
connection hole 1901 and the cutting portion CT formed in
the first pixel defining layer 190.

[0060] Like the first pixel defining layer 190, the second
pixel defining layer 191 may be formed of various organic or
inorganic materials, and, for example, may be formed by
patterning a photosensitive organic layer and thermally or
optically baking the patterned photosensitive organic layer.
[0061] With such a configuration, the defective pixel 70'
may operate by the same signal as the normal signal applied
to the normal pixel 70. In the OLED display 100, although the
defective pixel 70' is generated due to a failure in a thin film
transistor in one pixel area, the defective pixel 70' may emit
light together with the adjacent normal pixel 70 by a normal
signal applied through the normal pixel 70.

[0062] Accordingly, in the OLED display 100 according to
the present exemplary embodiment, the defective pixel gen-
erated during the manufacturing process may not appear as a
dark spot.

[0063] Hereinafter, a method for recovering a defective
pixel in a manufacturing process of the OLED display accord-
ing to the exemplary embodiment will be described with
reference to FIG. 3A to FIG. 3D.

[0064] FIG. 3A to FIG. 3D are cross-sectional views of a
process for recovering the failure in the manufacturing pro-
cess of the OLED display according to the exemplary
embodiment, taken along the line of FIG. 1.

[0065] As shown in FIG. 3A, the wire portion 210 (refer to
FIG. 2) may be formed on the substrate 110. The pixel elec-
trode 710 (refer to FIG. 2) and the pixel terminals 711 and
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711' extended from the pixel electrode 710 and contacting the
drain electrode 178 may be formed on the wire portion 210.
The pixel defining layer 190 covering the pixel terminals 711
and 711" and having the plurality of first openings 192 (refer
to FIG. 2) that expose the pixel electrode 710 may be formed.
[0066] After the first pixel defining layer 190 is formed, the
plurality of pixel areas are tested to detect a defective pixel
70'. In order to detect the defective pixel 70, various testing
methods, such as, for example, an auto optical inspection, an
array test, and the like, may be performed.

[0067] Subsequently, as shown in FIG. 3B, the connection
hole 1901 may be formed to expose the pixel terminal 711" of
the defective pixel 70" and the pixel terminal 711 of the
normal pixel 70 that is adjacent to the pixel terminal 711'. The
connection hole 1901 may be formed by patterning a photo-
sensitive organic layer. The connection hole 1901 may have
any size that can establish electrical contact between the pixel
terminals 711 and 711'.

[0068] In addition, in order to block a signal applied to the
pixel terminal 711', the cutting portion CT (refer to FIG. 3¢)
may be formed using a laser L to separate the drain electrode
177 of the defective pixel 70'.

[0069] Subsequently, as shown in FIG. 3C, the connection
wire 200 electrically connecting the pixel terminals 711 and
711' may be formed. The connection wire 200 may be formed
to directly contact the pixel terminals 711 and 711' through
the connection hole 1901 on the first pixel defining layer 190.
The connection wire 200 may be formed through deposition
of at least one selected from tungsten (W), chromium (Cr),
molybdenum (Mo), aluminum (Al), titanium (Ti), and tanta-
lum (Ta) or an alloy thereofusing a chemical vapor deposition
(CVD) method. For example, a CVD wiring method using
tungsten (W) may be used. The forming of the connection
wire 200 may be variously modified in various suitable con-
figurations.

[0070] Subsequently, as showninFIG. 3D, the second pixel
defining layer 191 may be formed on the first pixel defining
layer 190 to cover the connection wire 200. Like the first pixel
defining layer 190, the second pixel defining layer 191 may be
formed throughout the pixel area excluding an area of the
second opening 193 (refer to FIG. 2) that exposes the pixel
electrode 710 (refer to FIG. 2). However, the second pixel
defining layer 191 may be formed in any area as long as the
second pixel defining layer 191 covers the connection wire
200.

[0071] According to the manufacturing method of the
OLED display including the failure recovering method, a
failure occurring during the manufacturing process of the
OLED display may be easily recovered. Therefore, the num-
ber of dark spots in the OLED display may be reduced, and a
product yield of the OLED display may be improved.
[0072] Hereinafter, an OLED display 100" according to a
second exemplary embodiment will be described with refer-
ence to FIG. 4.

[0073] FIG. 4 is a cross-sectional view of a part of the
OLED display according to this exemplary embodiment, cor-
responding to the cross-section of FIG. 1, taken along the like
1I-11.

[0074] As shown in FIG. 4, in the OLED display 100'
according to this exemplary embodiment, a second pixel
defining layer 191' may be formed only between a pixel
terminal 711' of a defective pixel 70' and a pixel terminal 711
of'a normal pixel 70. That is, in this exemplary embodiment,
a first pixel defining layer 190" has a first portion 1902 formed
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in a connection hole 1901' and a second portion 1903 that is
different from the first portion 1902 and has a step. Here, the
first portion 1902 and the second portion 1903 are separated
from each other, and the second pixel defining layer 191' has
a first portion 1902 that is relatively thinner than the second
portion 1902.
[0075] Here, the second pixel defining layer 191' fills the
connection hole 1901' over the connection wire 200 such that
an upper side of the second pixel defining layer 191' substan-
tially corresponds to an upper side of the first pixel defining
layer 190'.
[0076] Meanwhile, the OLED display 100" according to
this exemplary embodiment is substantially equivalent to the
OLED display 100 according to the exemplary embodiment,
excluding that the second pixel defining layer 191' may be
formed only between the pixel terminal 711" of the defective
pixel 70" and the pixel terminal 711 of the normal pixel 70.
[0077] By way of summation and review, an OLED display
may incur a defect during a stage of a manufacturing process,
such that a dark spot may be present at a pixel. Typically, a
pixel having the defect cannot be easily repaired during the
manufacturing process.
[0078] Thus, when a display device having a defect in a
pixel is provided to a user, the defective pixel is recognized as
a dark spot by a user such that user satisfaction may be
degraded. Although a pixel having a defect may be detected
during the manufacturing process, it may not be possible to
repair the pixel, and thus, the OLED display including the
pixel may be discarded, causing economical and environmen-
tal problems.
[0079] The described embodiments may provide an
organic light emitting diode (OLED) display that may reduce
the number of dark spots by enabling the repair of a defect
occurring during a manufacturing process. Further, the
described embodiments may provide a method for manufac-
turing an OLED display that may improve a product yield by
simply recovering a failure that may occur during a manufac-
turing process. Accordingly, user satisfaction may be
improved. In addition, according to the exemplary embodi-
ments, the product yield of the OLED display may be
improved, and thus, productivity may be improved. OLED
displays having defective pixels may not need to be dis-
carded, and accordingly, an environment problem may be
prevented.
[0080] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims.

What is claimed is:

1. An organic light emitting diode (OLED) display, com-
prising:

a substrate having a plurality of pixels;

a first pixel defining layer on the substrate, the first pixel

defining layer dividing the plurality of pixels;

Sep. 19, 2013

a connection wire on the first pixel defining layer, the
connection wire electrically connecting two adjacent
pixels; and

a second pixel defining layer on the first pixel defining
layer, the second pixel defining layer covering the con-
nection wire.

2. The OLED display of claim 1, wherein:

each of the plurality of pixels includes a pixel electrode and
a pixel terminal extending from the pixel electrode, and

the first pixel defining layer includes one or more connec-
tion holes exposing respective pixel terminals of the two
adjacent pixels.

3. The OLED display of claim 2, wherein the connection
wire electrically connects the two adjacent pixels through the
connection holes.

4. The OLED display of claim 1, wherein:

one of the two adjacent pixels is a defective pixel and the
another one of the two adjacent pixels is a normal pixel,
and

the defective pixel is driven by a signal applied to the
normal pixel.

5. The OLED display of claim 4, wherein:

a plurality of thin film transistors are provided between the
substrate and each pixel terminal to supply a signal for
driving each pixel,

the normal pixel of the two adjacent pixels is electrically
connected with a respective one of the thin film transis-
tors corresponding to the normal pixel, and

the defective pixel of the two adjacent pixels is electrically
disconnected from a respective one the thin film transis-
tors corresponding to the defective pixel.

6. The OLED display of claim 1, wherein the connection
wire includes at least one of tungsten, chromium, molybde-
num, aluminum, titanium, and tantalum, or an alloy thereof.

7. The OLED display of claim 2, wherein:

the first pixel defining layer includes a plurality of first
openings to expose each the pixel electrode, and

the second pixel defining layer includes a plurality of sec-
ond openings to expose each pixel electrode.

8. The OLED display of claim 2, wherein the second pixel

defining layer is disposed to fill the connection holes.

9. The OLED display of claim 2, wherein the second pixel
defining layer is disposed between pixel terminals of the two
adjacent pixels.

10. The OLED display of claim 9, wherein:

pixel terminals of the two adjacent pixels are exposed
through a single connection hole, and

the first pixel defining layer includes a first portion formed
in a connection hole and a second portion relatively
thicker than the first portion.

11. The OLED display of claim 10, wherein:

the second pixel defining layer covers the first portion, and

an upper side of the second pixel defining layer and an
upper side of the second portion of the first pixel defining
layer correspond to each other.

12. A manufacturing method of an organic light emitting
diode (OLED) display, the manufacturing method compris-
ing:

forming a plurality of pixels and a plurality of thin film
transistors electrically connected to the plurality of pix-
els, respectively, on a substrate;

forming a first pixel defining layer dividing the plurality of
pixels;

detecting a defective pixel by testing the plurality of pixels;
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disconnecting an electrical connection between the defec-
tive pixel and a respective one of the thin film transistors;

forming a connection wire for electrical connection
between the defective pixel and a pixel adjacent to the
defective pixel; and

forming a second pixel defining layer on the first pixel

defining layer to cover the connection wire.

13. The manufacturing method of the OLED display of
claim 12, wherein:

the pixels respectively include pixel electrodes and pixel

terminals extended from the pixel electrodes, and

the thin film transistors are electrically connected with the

pixel terminals.

14. The manufacturing method of the OLED display of
claim 13, wherein the forming of the connection wire
includes forming a connection hole by removing a portion of
the first pixel defining layer to expose the defective pixel and
the pixel terminal of the pixel that is adjacent to the defective
pixel.

15. The manufacturing method of the OLED display of
claim 14, wherein the forming of the connection wire
includes connecting the pixel terminal of the defective pixel
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and the pixel terminal of the pixel that is adjacent to the
defective pixel with the connection wire through the connec-
tion hole.

16. The manufacturing method of the OLED display of
claim 12, wherein the forming of the connection wire
includes depositing at least one of tungsten, chromium,
molybdenum, aluminum, titanium, and tantalum, or an alloy
thereof using a chemical vapor deposition method.

17. The manufacturing method of the OLED display of
claim 12, wherein the disconnecting the electrical connection
between the defective pixel and the respective one of the thin
film transistors includes cutting the electrical connection
using a laser.

18. The manufacturing method of the OLED display of
claim 12, wherein:

each thin film transistor includes a semiconductor layer, a

source electrode, and a drain electrode, the source elec-
trode and the drain electrodes contacting the semicon-
ductor layer, and

the disconnecting of the electrical connection between the

defective pixel and the respective one of the thin film
transistors includes cutting the source electrode or the
drain electrode.
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