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(57) Aspects of the present invention relate to an or-
ganic light emitting diode (OLED) display and a manu-

facturing method thereof. The OLED display includes: a

substrate ; pixel electrodes disposed on the substrate; a
pixel defining layer disposed on the substrate, having a
plurality of openings that expose the pixel electrodes; an
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organic emission layer formed on the pixel electrodes;
and a common electrode formed on the organic emission
layer and the pixel defining layer. An electrode cut is
formed in the common electrode, around one of the open-
ings of the pixel defining layer, to electrically isolate a
portion of the common electrode.
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Description
1. Field of the Invention

[0001] Aspects of the present invention relate to an
organic light emitting diode (OLED) display and a method
of manufacturing the same.

2. Description of the Related Art

[0002] An OLED display includes organic light emitting
diodes (OLEDs) that emit light. Light is emitted when ex-
citons, which are generated when electrons and holes
are combined, drop from an excited state to a ground
state. An OLED display produces an image using the
generated light.

[0003] Accordingly, an OLED display has self-lumi-
nance characteristics, and compared to a liquid crystal
display (LCD), the thickness and a weight thereof can be
reduced, since a separate light resource is not required.
Further, because an OLED display has a low power con-
sumption, a high luminance, and a high reaction speed,
it is ideally suited for use in a mobile electronic device.
[0004] AnOLEDdisplaydisplays animage using a plu-
rality of pixels, and an OLED is included in each pixel. In
general, an OLED includes an organic emission layer, a
hole injection electrode, and an electron injection elec-
trode. When a current is supplied to the hole injection
electrode and the electron injection, the organic emission
layer emits light.

[0005] However, a bright spot failure may occur in
some pixels, during manufacturing. A bright spot failure
refers to a state in which an OLED continuously emits
light, without regard to a data signal and a gate signal.
As described, a pixel that always emits light, due to a
bright spot failure, can be easily detected by a user, as
a bright spot in an image. That is, the occurrence of a
bright spot failure reduces the quality of an OLED display.
[0006] Conventionally, when an OLED display is man-
ufactured with a pixel having a bright spot failure, the
pixel is deactivated using a laser. However, such repair
process may damage peripheral data lines, common
lines, and/or other electrodes.

SUMMARY OF THE INVENTION

[0007] Aspects of the present invention provide an or-
ganic light emitting diode (OLED) display that facilitates
the repair of a bright spot failure, and a method of man-
ufacturing the OLED display.

[0008] An OLED display, according to an exemplary
embodiment of the present invention, includes: a sub-
strate including a plurality of pixel areas; a pixel electrode
disposed in each pixel area (the plurality of pixel elec-
trodes being separated from each other); a pixel defining
layer formed on the substrate, having a plurality of open-
ings that respectively expose the pixel electrodes; an or-
ganic emission layer formed on the pixel electrodes; and
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a common electrode formed on the organic emission lay-
er and the pixel defining layer. An electrode cut is formed
in the common electrode, around one of the openings of
the pixel defining layer, to electrically isolate a portion of
the common electrode. That is, preferably the electrode
cut forms a closed curve, i.e. a curve with no endpoints
and which completely encloses an area, i.e. an opening
of the pixel defining layer.

[0009] Preferably, the pixel defining layer has a convex
upper cross section, more preferably the pixel defining
layer comprises a curved upper surface, still more pref-
erably the pixel defining layer comprises an upper sur-
face having a circular cross section. Preferably, the pixel
defining layer comprises an elevating (step) portion in
which the elevation of the pixel defining layer increases
from a contact portion of the pixel defining layer and the
pixel electrode to a direction facing away from said con-
tact portion.

[0010] According to an exemplary embodiment of the
present invention, the electrode cut may be formed on
the pixel defining layer. The pixel defining layer may in-
clude a channel formed along the electrode cut. That is,
the channel and the electrode cut completely overlap
each other along an axis which extends parallel to the
normal vector of the substrate which preferably compris-
es a planar upper surface in the pixel area.

[0011] The pixel defining layer may be interposed be-
tween the electrode cut and the pixel electrode. Prefer-
ably the pixel defining layer extends between the elec-
trode cut and the pixel electrode. That is, the pixel defin-
ing layer is arranged in a portion which is defined by a
connecting line between a point of the electrode cut and
the closest part of the corresponding (i.e. closest or ad-
jacent) pixel electrode.

[0012] According to an exemplary embodiment of the
present invention, the OLED display may further include
a data line, a common power line, a source electrode,
and a drain electrode. At least one of the data line, the
common power line, the source electrode, and the drain
electrode may be disposed under the electrode cut.
[0013] According to an exemplary embodiment of the
present invention, an organic emission layer, arranged
in the pixel area where the electrode cut is formed, may
not emit light. The organic emission layer may be formed
between the pixel defining layer and the common elec-
trode, and an organic layer cut may be formed by cutting
the organic emission layer along the electrode cut. That
is, the organic layer cut and the electrode cut completely
overlap each other along an axis which extends parallel
to the normal vector of the substrate which preferably
comprises a planar upper surface in the pixel area.
[0014] Preferably, a projection of the organic layer cut
and/or the electrode cut onto the substrate along a first
axis has the shape of an rectangle, wherein the first axis
extends parallel to the normal vector of the substrate.
[0015] Preferably, the cross section of the channel has
planar sides and a planar lower portion. The cross section
is a sectional view along a cutting surface which has a
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normal vector extending parallel to the longitudinal axis
of the channel. Preferably, the lateral extension of the
cross section of the channel (extending parallel to the
surface of the substrate) is smaller than the vertical ex-
tension of the cross section of the channel (extending
parallel to the normal vector of the substrate). Preferably,
the lateral extension of the cross section of the channel
is at least two times smaller than the vertical extension
of the cross section of the channel.

[0016] Preferably, the (maximal) lateral extension (of
the cross section) of the channel ranges between 3 and
30% of the thickness of the pixel defining layer, wherein
the thickness of the pixel defining layer is understood as
the maximal thickness of the pixel defining layer, that is,
the part of the pixel defining layer outside the convex/
concave portion. More specifically, the pixel defining lay-
er has a homogeneous (maximal) thickness and only in
areas adjacent to pixel electrodes (where openings are
formed in the pixel defining layer so as expose the pixel
electrodes), the thickness of the pixel defining layer grad-
ually decreases such to comprise a convex cross section.
[0017] More preferably, the lateral extension of the
cross section of the channel ranges between 5 and 20%
of the thickness of the pixel defining layer and still more
preferably, the lateral extension of the cross section of
the channel ranges between 8 and 15% of the thickness
of the pixel defining layer.

[0018] Preferably, the (maximal) vertical extension (of
the cross section) of the channel ranges between 10 and
50% of the thickness of the pixel defining layer, more
preferably, the vertical extension of the channel ranges
between 20 and 30% of the thickness of the pixel defining
layer.

[0019] A manufacturing method of an OLED display,
according to another exemplary embodiment of the
present invention, includes: forming a pixel electrode in
each pixel area of a substrate; forming a pixel defining
layer on the substrate, having a plurality of openings that
respectively expose the pixel electrodes; forming an or-
ganic emission layer on the pixel electrode; completing
a plurality of OLEDs, by forming a common electrode on
the organic emission layer; searching for a defective
OLED (i.e. detecting a defective one of the OLEDs); and
forming an electrode cut in the common electrode, which
surrounds one of the openings that corresponds to the
defective OLED, to electrically isolate a portion of the
common electrode.

[0020] Preferably the plurality of organic light emitting
diodes are arranged in a matrix.

[0021] According to an exemplary embodiment of the
present invention, the electrode cut may be formed on
the pixel defining layer. The forming of the electrode cut
may include forming a channel in the pixel defining layer,
which is disposed under the electrode cut. The pixel de-
fining layer may be interposed between the electrode cut
and the pixel electrode. The step of forming of the elec-
trode cut preferably includes forming a channel together
with the electrode cut by concaving the pixel defining
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layer disposed under the electrode cut. That is, the pixel
defining layer which is formed with a convex shape (cross
section) before forming the electrode cut, will be made
concave in a portion which is disposed under the elec-
trode cut. That is, after the step of concaving, the pixel
defining layer comprises a convex portion (cross section)
adjacent to the pixel area and the convex portion com-
prises smaller concave portion in a portion which is dis-
posed under the electrode cut. In more particular, the
pixel defining layer comprises a convex portion (cross
section) except for a concave portion which is disposed
under the electrode cut.

[0022] According to an exemplary embodiment of the
present invention, the manufacturing method further in-
clude forming a data line, a common power line, a source
electrode, and a drain electrode. At least one of the data
line, the common power line, the source electrode, and
the drain electrode may be disposed under the electrode
cut.

[0023] According to an exemplary embodiment of the
present invention, an organic emission layer is formed in
a pixel area corresponding to the electrode cut. Further-
more, the organic emission layer is formed between the
pixel defining layer and the common electrode in the el-
evating portion of the pixel defining layer.

[0024] The organic emission layer may not emit light,
i.e. the defective OLED does not emit light.

[0025] According to an exemplary embodiment of the
present invention, the manufacturing method further in-
clude forming the organic emission layer between the
pixel defining layer and the common electrode. The form-
ing of the electrode cut may include forming an organic
layer cut, together with the electrode cut, by cutting the
organic emission layer along the electrode cut.

[0026] According to an exemplary embodiment of the
present invention, an organic light emitting diode (OLED)
display comprises: a substrate; pixel electrodes disposed
on the substrate; a pixel defining layer disposed on the
substrate, having openings that expose the pixel elec-
trodes; an organic emission layer disposed on the pixel
electrodes; and a common electrode disposed on the
organic emission layer and the pixel defining layer,
wherein a cut is formed in the common electrode and the
organic emission layer, to electrically isolate a portion of
the common electrode and a corresponding portion of
the organic emission layer, so as to deactivate an OLED
of the display.

[0027] Preferably a channel corresponding to the cut
is formed in the pixel defining layer.

[0028] According to an exemplary embodiment of the
present invention, a manufacturing method of an organic
light emitting diode (OLED) display including OLEDs and
a common electrode that is electrically connected to the
OLEDs, the method comprises: detecting a defective one
of the OLEDs; and forming an electrode cut in the com-
mon electrode to deactivate the defective OLED, by elec-
trically isolating a portion of the common electrode.
[0029] Preferably the method further comprises: form-
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ing an organic emission layer cut through an organic
emission layer of the display, which is adjacent to the
electrode cut. Preferably the method further comprises:
forming a channel in a pixel defining layer of the display,
which is adjacent to the organic emission layer cut.
[0030] Accordingtothe presentinvention, a bright spot
failure of the OLED display can be stably changed to a
black spot, thereby improving display quality.

[0031] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the exemplary
embodiments, taken in conjunction with the accompany-
ing drawings, of which:

FIG. 1 is a layout view of an organic light emitting
diode (OLED) display, according to a first exemplary
embodiment of the present invention;

FIG. 2 is a cross-sectional view taken along the line

lI-Il of FIG. 1;
FIG. 3 is a cross-sectional view of an OLED display
taken alongline lll-1ll of FIG. 1, according to a second

exemplary embodiment of the presentinvention; and
FIG. 4 is a cross-sectional view of a method for man-
ufacturing the OLED of FIG. 3.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0033] Reference will now be made in detail to the ex-
emplary embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to the like
elements throughout. The exemplary embodiments are
described below, in order to explain the aspects of the
present invention, by referring to the figures. In the draw-
ings, the thickness of various layers, films, panels, re-
gions, etc., are exaggerated for clarity.

[0034] Itwill be understood thatwhen an element, such
as alayer, film, region, or substrate is referred to as being
formed or disposed on another element, it can be directly
on the other element, or intervening elements may also
be present. In contrast, when an element is referred to
as being formed or disposed directly on another element,
there are no intervening elements present.

[0035] Inthe accompanying drawings, an organic light
emitting diode (OLED) display is illustrated as an active
matrix (AM)-type OLED display havinga 2Tr-1 Cap struc-
ture, in which two thin film transistors (TFTs) and one
capacitor are formed in one pixel, but the present inven-
tion is not limited thereto. Therefore, the OLED display
can have various structures. For example, three or more
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TFTs and two or more capacitors can be provided in one
pixel of the OLED display, and separate wires can be
further provided in the OLED display. Herein, a pixel area
refers to an area where a pixel is formed. A pixel refers
to a minimum unit for displaying an image, and the OLED
display displays an image by using a plurality of pixels.
[0036] With reference to FIG. 1 and FIG. 2, a first ex-
emplary embodiment of the present invention will be de-
scribed in further detail. As shown in FIG. 1 and FIG. 2,
an organic light emitting diode (OLED) display 100 in-
cludes a plurality of pixel areas. The OLED display 100
includes a switching thin film transistor 10, a driving thin
film transistor 20, a capacitor 80, and an OLED 70, in
each pixel area.

[0037] The OLED display 100 further includes gate
lines 151, and data lines 171 and a common power line
172 that respectively cross and are insulated from the
gate lines 151. Here, the pixel areas are bound by the
datalines 151, the datalines 171, and the common power
line 172. Although not shown, the OLED display 100 may
further include a sealing member to seal the thin film tran-
sistors 10 and 20, the capacitors 80, and the OLEDs 70.
[0038] Each OLED 70 includes a pixel electrode 710,
an organic emission layer 720 formed on the pixel elec-
trode 710, and a portion of a common (transflective) elec-
trode 730, which is formed on the organic emission layer
720. The pixel electrode 710 becomes a positive elec-
trode (a hole injection electrode), and the transflective
common electrode 730 becomes a negative electrode (a
electron injection electrode). However, the present in-
vention is not limited thereto and, according to a driving
method of the OLED display 100, the pixel electrode 710
may become the negative electrode, and the common
electrode 730 may become the positive electrode. Holes
and electrons are injected into the organic emission layer
720, from the pixel electrode 710 and the common elec-
trode 730, respectively. Excitons are formed by coupling
the injected holes and electrons. When the excitons drop
from an excited state to a ground state, light is emitted.
[0039] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate
electrode 152, a switching source electrode 173, and a
switching drain electrode 174. The driving thin film tran-
sistor 20 includes a driving semiconductor layer 132, a
driving gate electrode 155, a driving source electrode
176, and a driving drain electrode 177.

[0040] The capacitor 80 includes afirst capacitive plate
158, a second capacitive plate 178, and an interlayer
insulating layer 160 interposed therebetween. Herein,
the interlayer insulating layer 160 becomes a dielectric
material. The capacitance of the capacitor 80 is deter-
mined by charges accumulated in the capacitor 80, and
a voltage between the first and second capacitive plates
158 and 178.

[0041] The switching thin film transistor 10 is used to
turn on a corresponding OLED 70. The switching gate
electrode 152 is connected to the gate line 151. The
switching source electrode 173 is connected to the data



7 EP 2 157 610 A1 8

line 171. The switching drain electrode 174 is spaced
apart from the switching source electrode 173 and is con-
nected to the first capacitive plate 158.

[0042] The driving thin film transistor 20 applies a volt-
age to the pixel electrode 710, to drive an organic emis-
sion layer 720. The driving gate electrode 155 is con-
nected to the first capacitive plate 158. The driving source
electrode 176 and the second capacitive plate 178 are
connected to the common power line 172. The driving
drain electrode 177 is connected to the pixel electrode
710, through a contact hole 182.

[0043] The switching thin film transistor 10 is driven by
a gate voltage applied to the gate line 151, so as to trans-
mit a data voltage applied to the data line 171 to the
driving thin film transistor 20. A voltage difference, be-
tween a common voltage transmitted from the common
power line 172 to the driving thin film transistor 20 and
the data voltage transmitted from the switching thin film
transistor 10, is stored in the capacitor 80. A current cor-
responding to the voltage stored in the capacitor 80 flows
to the OLED 70, through the driving thin film transistor
20, so that the OLED 70 emits light.

[0044] In at least one pixel area an electrode cut 735
is formed, by cutting of the common electrode 730. The
electrode cut 735 surrounds an opening of a pixel defining
layer 190 of the corresponding pixel area. That is, in a
pixel area where the electrode cut 735 is formed, a portion
of the common electrode 730 formed on the pixel elec-
trode 710 is electrically disconnected, i.e., is electrically
isolated from the rest of the common electrode 730. Ac-
cordingly, an organic emission layer 720, in the pixel area
where the electrode cut 735 is formed, cannot emit light.
[0045] Hereinafter, the structure of a pixel area having
the electrode cut 735, according to the first exemplary
embodiment of the present invention, will be described
in further detail. The structure of a thin film transistor,
particularly, the structure of the driving thin film transistor
20, will also be described. The description of the switch-
ing thin film transistor 10 will focus on differences with
the driving thin film transistor.

[0046] A substrate 110 is formed of an insulating ma-
terial, such as glass, quarts, ceramic, plastic, or the like.
However, the presentinvention is not limited thereto. The
substrate 110 may be formed of a metallic substrate, such
as stainless steel, for example. The substrate 110 in-
cludes a plurality of pixel areas.

[0047] A buffer layer 120 is formed on the substrate
110. The buffer layer 120 blocks impurities and planariz-
es the substrate 110. The buffer layer 120 can be made
of various materials, for example, silicon nitride (SiNXx),
silicon dioxide (Si0,), and/or silicon oxynitride (SiOxNy).
However, the buffer layer 120 can be omitted, in accord-
ance with the type and process conditions of the sub-
strate 110.

[0048] A driving semiconductor layer 132 is formed on
the buffer layer 120. The driving semiconductor layer 132
is generally formed of a polysilicon layer. The driving
semiconductor layer 132 includes a channel region 135,
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in which impurities are not doped. The driving semicon-
ductor layer 132 also includes a source region 136 and
a drain region 137, at respective sides of the channel
region 135, which are doped with a dopant. The dopant
can be a P-type impurity that includes boron (B), such
as B,Hg. Herein, the impurity can be changed, in accord-
ance with the type of the thin film transistor.

[0049] In the first exemplary embodiment of the
presentinvention, a PMOS-structured thin film transistor,
using the P-type impurity, is used as the driving thin film
transistor 20, but the present invention is not limited
thereto. For example, a NMOS-structured thin film tran-
sistor, or a CMOS-structured thin film transistor, can be
used as the driving thin film transistor 20. In addition,
although the driving film transistor 20 of FIG. 2 is a poly-
crystalline thin film transistor including a polysilicon layer,
the switching thin film transistor 10 (not shown in FIG. 2)
may be a polycrystalline thin film transistor, or an amor-
phous thin film transistor including an amorphous silicon
layer.

[0050] The gate insulation layer 140, which can be
made of silicon nitride (SiNx) or silicon dioxide (SiO,), is
formed on the driving semiconductor layer 132. A gate
wire including the driving gate electrode 155 is formed
on the gate insulating layer 140. The gate wire further
includes the gate line 151, a first capacitive plate 158,
and/or other wires. In addition, the driving gate electrode
155 overlaps at least a part of the driving semiconductor
layer 132, and particularly, overlaps the channel region
135.

[0051] The interlayer insulation layer 160, which cov-
ers the driving gate electrode 155, is formed on the gate
insulating layer 140. The gate insulating layer 140 and
the interlayer insulating layer 160 have through-holes
that expose the source region 136 and the drain region
137 ofthe driving semiconductor layer 132. The interlayer
insulating layer 160 can be made of silicon nitride (SiNx)
or silicon dioxide (SiO,).

[0052] A data wire, including the driving source elec-
trode 176 and the driving drain electrode 177, is formed
on the interlayer insulating layer 160. The data wire fur-
therincludes the dataline 171 (FIG. 1), the common pow-
erline 172, the second capacitive plate 178, and/or other
wires. The driving source electrode 176 and the driving
drain electrode 177 are respectively connected to the
source region 136 and the drain region 137 of the driving
semiconductor layer 132, through the through-holes.
[0053] As described, the driving thin film transistor 20,
including the driving semiconductor layer 132, the gate
electrode 155, the driving source electrode 176, and the
driving drain electrode 177, is formed. The configuration
of the driving thin film transistor 20 is not limited to the
above-described exemplary embodiment, and can be
variously modified.

[0054] Aplanarization layer 180, which covers the data
wires 172,176, 177, and 178, is formed on the interlayer
insulating layer 160. The planarization layer 180 increas-
es the luminous efficiency of the OLED 70. The planari-
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zation layer 180 has a contact hole 182, through which
the drain electrode 177 is exposed. The planarization
layer 180 can be made of at least one of a polyacrylate
resin, an epoxy resin, a phenolicresin, a polyamide resin,
a polyimide resin, an unsaturated polyester resin, a poly
phenylenether resin, a poly phenylenesulfide resin, and
benzocyclobutene (BCB). The first exemplary embodi-
ment of the present invention is not limited to the above-
described structure, for example, one of the planarization
layer 180 and the interlayer insulating layer 160 may be
omitted, if necessary.

[0055] The pixel electrode 710 of the OLED 70 is
formed on the planarization layer 180. That is, each of
the plurality of pixel areas of the OLED display 100 in-
cludes a plurality of pixel electrodes 710 that are spaced
from each other. The pixel electrode 710 is connected to
the drain electrode 177, through the contact hole 182 of
the planarization layer 180.

[0056] A pixel defining layer 190, having an opening
that exposes the pixel electrode 710, is formed on the
planarization layer 180. That is, the pixel electrode 710
is disposed to correspond to the opening of the pixel de-
fining layer 190. However, the pixel electrode 710 may
be disposed under the pixel defining layer 190, so as to
overlap the pixel defining layer 190. The pixel defining
layer 190 can be made of an inorganic material, a resin,
or silica-base material, such as a polyacrylate resin, a
polyimide, or the like.

[0057] The organic emission layer 720 is formed on
the pixel electrode 710, and the common electrode 730
is formed on the organic emission layer 720. Thus, the
OLED 70, including the pixel electrode 710, the organic
emission layer 720, and the common electrode 730, is
completed.

[0058] The organic emission layer 720 can be made
of a low molecular weight organic material or a high mo-
lecular weight organic material. Such an organic emis-
sion layer 720 has a multi-layer structure, including a hole
injection layer (HIL), a hole transport layer (HTL), an
emission layer, an electron transport layer (ETL), and an
electron injection layer (EIL). The HIL is formed on the
pixel electrode 710 which is a positive electrode, and the
HTL, the ETL, and the EIL are sequentially stacked ther-
eon.

[0059] One of the pixel electrode 710 and the common
electrode 730 can be made of a transparent conductive
material, and the other can be made of a transflective,
or reflective, conductive material. According to materials
of the pixel electrode 710 and the common electrode 730,
the OLED display 100 can be classified as a top light-
emitting type, a bottom light-emitting type, or a dual-side
light-emitting type.

[0060] For the transparent conductive material, indium
tin oxide (ITO), indium zinc oxide (1Z0), zinc oxide (ZnO),
or indium oxide (In,O3) can be used. For the reflective
material, lithium (Li), calcium (Ca), fluorinated lithium
[/calcium (LiF/Ca), fluorinated lithium/aluminum (LiF/Al),
aluminum (Al), silver (Ag), magnesium (Mg), or gold (Au)
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can be used.

[0061] The electrode cut 735 is formed by cutting the
common electrode 730, so as to electrically isolate a por-
tion of the common electrode 730. The electrode cut 735
surrounds the opening of the pixel defining layer 190.
That is, the electrode cut 735 is formed in the common
electrode 730, on the pixel defining layer 190. Electrode
cuts 735 can be form around pixel areas having an ab-
normal OLED 70.

[0062] As described, a portion of the common elec-
trode 730, which is disposed in the electrode cut 735, is
electrically disconnected from the rest of the common
electrode 730. Therefore, the electrode cut 735 deacti-
vates the corresponding OLED 70, by electrically isolat-
ing the associated emission layer.

[0063] When electrode cut 735 is formed, a channel
195 may also be formed in the pixel defining layer 190,
along the electrode cut 735. The electrode cut 735 and/or
channel 195 may formed by a laser. The channel 195
can be omitted, however.

[0064] Since the electrode cut 735 is formed on the
pixel defining layer 190, the pixel defining layer 190 is
interposed between the electrode cut 735 and the pixel
electrode 710. Therefore, the pixel defining layer 190 pro-
tects the pixel electrode 710 from being damaged, when
the electrode cut 735 is formed, by cutting the common
electrode 730 with the laser.

[0065] The data wires (the data line 171, the common
power line 172, the source electrode 176, and the drain
electrode 177) may be disposed under the electrode cut
735. However, the pixel defining layer 190 protects the
data wires, during the formation of the electrode cut 735.
With the above-described configuration, the OLED dis-
play 100 allows for a bright spot failure to be stably
changed to a black spot, so that the display quality of the
OLED display 100 can be maintained.

[0066] Referring to FIG. 3, a second exemplary em-
bodiment of the present invention will now be described.
As shown in FIG. 3, an organic emission layer 720 is
interposed between a pixel defining layer 190 and a com-
mon electrode 730. The organic emission layer 720 may
include an emission layer and several other layers, such
as a hole injection layer (HIL), a hole transport layer
(HTL), an electron transport layer (ETL), and an electron
injection layer (EIL). In this case, the layers excluding the
emission layer (HTL, HIL, ETL, and EIL) are formed on
the pixel electrode 710 and the pixel defining layer 190,
by using an open mask manufacturing process. That is,
among the several layers included in the organic emis-
sion layer 720, at least one layer is interposed between
the pixel electrode 190 and the common electrode 730.
[0067] In addition, in a pixel area where an electrode
cut 735 is formed, an organic layer cut 725 is formed by
cutting a portion of the organic emission layer 720, which
is interposed between the pixel defining layer 190 and
the common electrode 730. The organic layer cut 725
extends along an electrode cut 735. The organic layer
cut 725 also surrounds an opening of the pixel defining
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layer 190.

[0068] As described, a portion of the organic emission
layer 720 is electrically disconnected from the rest of the
organic emission layer 720 disposed in a neighboring
pixel areas, by the organic layer cut 725. Therefore, the
portion of organic emission layer 720, of an OLED 70 in
a pixel area where the electrode cut 735 and the organic
layer cut 725 are formed, does not emit light.

[0069] With the above-described configuration, in an
OLED display 200, a pixel area where a bright spot failure
occurs is more stably changed to a black spot, so as to
enhance display quality. When only a portion of the com-
mon electrode 730 is disconnected by the electrode cut
735, a small amount of current may flow through the or-
ganic emission layer 720. However, current flow through
the organic emission layer 720 can be completely
blocked, by forming the organic layer cut 725. Accord-
ingly, a pixel having a defective OLED 70 can be reliably
changed to a black spot.

[0070] A manufacturing method of the OLED display
of FIG. 3 will be described with reference to FIG. 4. The
thin film transistor 20 and the capacitor 80 are formed on
a substrate 110 including pixel areas, and then the
planarization layer 180 is formed thereon. A pixel elec-
trode 710 is formed in each pixel area, on the planariza-
tion layer 180.

[0071] A pixel defining layer 190, having openings that
expose the pixel electrodes 710, is formed on the planari-
zation layer 180. The organic emission layer 720 and the
common electrode 730 are formed on each pixel elec-
trode 710, to complete the OLEDs 70. Herein, the organic
emission layers 720 and the common electrodes 730 are
formed on the pixel electrodes 710 and the pixel defining
layers 190. However, the organic emission layers 720
may be formed only in the openings of the pixel defining
layers 190 (i.e., only on the pixel electrode 710).

[0072] A defective OLED 70 is found by examining
OLEDs 70. A defective OLED 70 continuously emits light,
without regard to the data signal and the gate signal.
[0073] Next, as shown in FIG. 4, the organic emission
layer 720 and the organic layer cut 725 are formed, by
respectively cutting the common electrode 730 and the
organic emission layer 720 with a laser L, in the pixel
area where the defective OLED 70 is disposed. Here,
the electrode cut 735 and the organic layer cut 725 are
formed on the pixel defining layer 190, and surround the
opening of the pixel defining layer 190. The channel 195
of the pixel defining layer 190 is formed together with the
electrode cut 735 and the organic layer cutting layer 725.
However, when the organic emission layer 720 is not
disposed on the pixel defining layer 190, only the elec-
trode cut 735 and the channel 195 may be formed.
[0074] As described, a common electrode 730 and an
organic emission layer 720 of an OLED 70 are electrically
disconnected from a common electrode 730 and an or-
ganic emission layer 720 of a neighboring OLED 70, by
the electrode cut 735 and the organic layer cut 725.
Therefore, an organic emission layer 720 of a defective
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OLED 70 cannot emit light. Accordingly, the pixel area
where the defective OLED 70 is disposed is changed to
a black spot.

[0075] According to the above-described manufactur-
ing method, a pixel area where a bright spot failure occurs
is stably changed to a black spot, so as to maintain the
display quality of the OLED display 200.

Claims

1. Anorganic light emitting diode (OLED) display com-
prising:

a substrate (110);

a plurality of pixel electrodes (710) disposed on
the substrate (110);

a pixel defining layer (190) disposed on the sub-
strate (110), the pixel defining layer (190) having
a plurality of openings that expose the pixel elec-
trodes (710);

an organic emission layer (720) disposed on the
pixel electrodes (710); and a common electrode
(730) disposed on the organic emission layer
(720) and the pixel defining layer (190),
characterized in that

at least one an electrode cut (735) is formed in
the common electrode (730), wherein the at
least one electrode cut (735) extends around
one of the openings of the pixel defining layer
(190), to electrically isolate a portion of the com-
mon electrode (730).

2. The OLED display of claim 1, wherein the at least
one electrode cut (735) is formed in an area where
the common electrode (730) directly contacts the pix-
el defining layer (190).

3. The OLED display according to one of the preceding
claims, wherein the pixel defining layer (190) com-
prises a channel (195) that corresponds to the elec-
trode cut (735).

4. The OLED display according to one of the preceding
claims, wherein the pixel defining layer (190) extends
between the electrode cut (735) and the pixel elec-
trode (730).

5. The OLED display according to one of the preceding
claims, further comprising:

adata line (171), a common power line (172), a
source electrode (176), and a drain electrode
(177),

wherein a projection of the electrode cut (735)
onto the substrate (110) along a first axis over-
laps with a projection of at least one of the data
line (171), the common power line (172), the
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source electrode (176), and the drain electrode
(177) onto the substrate (110) along said first
axis, wherein the first axis extends parallel to
the normal vector of the substrate (110).

The OLED display of claim 5, wherein a projection
of the electrode cut (735) onto the substrate (110)
along the first axis overlaps with a projection of the
dataline (171) and a projection of the common power
line (172) along said first axis.

The OLED display according to one of the preceding
claims, wherein the organic emission layer (720) is
further formed between the pixel defining layer (190)
and the common electrode (730), and at least one
organic layer cut (725) is formed in the organic emis-
sion layer (720), wherein the at least one organic
layer cut (725) extends around one of the openings
of the pixel defining layer (190), to electrically isolate
a portion of the organic emission layer (720), wherein
the at least one organic layer cut (725) is formed to
extend concurrent with the at least one electrode cut
(735).

A manufacturing method of an organic light emitting
diode (OLED) display, comprising:

forming a plurality of pixel electrodes (710) on a
substrate (110);

forming a pixel defining layer (190) on the sub-
strate (110), the pixel defining layer (190) having
a plurality of openings that respectively expose
the pixel electrodes (710);

forming an organic emission layer (720) on the
pixel electrodes (710);

forming a common electrode (730) on the or-
ganic emission layer (720), so as to form a plu-
rality of organic light emitting diodes;

detecting at least one defective organic light
emitting diode among the plurality of the organic
light emitting diodes; and

forming an electrode cut (735) in the common
electrode (730), which surrounds the at least
one of the openings that correspond to the at
least one defective organic light emitting diode,
to electrically isolate a portion of the common
electrode (730).

The manufacturing method of claim 8, wherein the
electrode cut (735) is formed in an area where the
common electrode (730) directly contacts the pixel
defining layer (190).

The manufacturing method according to one of
claims 8 and 9, wherein the step of forming of the
electrode cut (735) includes forming a channel (195)
simultaneously with the electrode cut (735) by con-
caving the pixel defining layer (190) disposed under
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12,

13.

14,

the electrode cut (735).

The manufacturing method according to one of
claims 8-10, wherein the pixel defining layer (190) is
interposed between the electrode cut (735) and the
pixel electrode (720).

The manufacturing method according to one of
claims 8-11, further comprising forming a data line
(171), a common power line (172), a source elec-
trode (176), and a drain electrode (177),

wherein at least one of the data line (171), the com-
mon power line (172), the source electrode (176),
and the drain electrode (177) is disposed between
the electrode cut (735) and the substrate (110).

The manufacturing method according to one of
claims 8-12, wherein the step of forming of the or-
ganic emission layer (720) comprises forming the
organic emission layer (720) between the pixel de-
fining layer (190) and the common electrode (720);
and

the step of forming of the electrode cut (735) com-
prises forming a cut (725) in the organic emission
layer (720) that corresponds to the electrode cut
(735).

The manufacturing method according to one of
claims 8-13, wherein the step of detecting at least
one defective organic lightemitting diode (70) among
the plurality of the organic light emitting diodes com-
prises: examining the plurality of the organic light
emitting diodes (70) by applying a data signal and a
gate signal having different states to each of the or-
ganic light emitting diodes (70), respectively, where-
in an organic light emitting diode (70) is judged to be
defective if it continuously emits light without regard
to state of the applied data signal and the applied
gate signal.
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FIG. 3

EP 2 157 610 A1

)

)

70
710 7§0 730

11
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