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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2018-0169685 filed on Dec. 26,
2018, which is hereby incorporated by reference in its
entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a display devise,
and more particularly, to an organic light-emitting display.
Although the present disclosure is suitable for a wide scope
of applications, it is particularly suitable for securing thick-
ness uniformity of an organic emission layer formed by a
solution process in manufacturing the organic light-emitting
display.

Description of the Background

[0003] Various display devices capable of reducing weight
and volume, which is disadvantages of the cathode ray tube,
are developed. Such display devices may be implemented as
a liquid crystal display (LCD), a plasma display panel
(PDP), a field emission display (FED), an organic light-
emitting diode (OLED) display, etc.

[0004] An organic light-emitting display is a self-emission
device emitting light without an additional light source, and
has advantages of fast response time and high emission
efficiency, high brightness and wide viewing angle. Further-
more, the organic light-emitting display may be imple-
mented as a flexible display device because elements can be
formed on a flexible substrate, such as plastic.

[0005] As large-area and high-resolution organic light-
emitting displays are recently required, multiple subpixels
are included in a single panel. In general, a mask is used for
red (R), green (G). and blue (B) subpixel patterning. Accord-
ingly, in order to implement a large-area display device, a
corresponding large-area fine metal mask (FMM) is neces-
sary. However, as the display device has a larger area,
various failures including an organic light-emitting material
configuring is not deposited in place, occur because a
phenomenon in which the mask droops occurs.

[0006] In order to solve problems of the above-described
deposition method using the mask, a solution process that is
simple and advantageous for a large area attracts attention.
The solution process enables large area patterning without a
mask through inkjet printing or nozzle printing, and has a
very high material use ratio of about 50 to 80% compared to
the vacuum deposition having a material use ratio of 10% or
less. Furthermore, the solution process has excellent thermal
stability and morphology characteristics because it has a
higher glass transition temperature compared to a thin
vacuum deposition film.

[0007] However, when an emission layer is formed by a
solution process, there is a problem in that the lifespan of a
device is reduced or a dark point occurs because a thickness
deviation occurs in an organic emission layer within a
subpixel.
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SUMMARY

[0008] Accordingly, the present disclosure is directed to
an organic light-emitting display that substantially obviates
one or more of problems due to limitations and disadvan-
tages of the prior art.

[0009] Additional features and advantages of the disclo-
sure 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. Other advantages of the present
disclosure will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0010] More specifically, the present disclosure provides
an organic light-emitting display having reduced display
quality degradation attributable to a thickness deviation
within a subpixel by securing the thickness uniformity of an
organic emission layer.

[0011] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an organic light-emitting
display comprises a substrate having a first area and second
and third areas neighboring the first area in a column
direction and defined in edge parts of both sides in the first
area; a plurality of subpixels arranged on the substrate in the
column direction and a row direction crossing the column
direction; a plurality of first electrodes allocated to each of
the plurality of subpixels; and a bank positioned on the first
electrodes, wherein the bank comprises a first bank having
a first opening exposing the plurality of first electrodes
arranged in the row direction; and a second bank having a
second opening exposing the plurality of first electrodes
arranged in the column direction in the first area and a third
opening exposing the one first electrode in at least one of the
second area and the third area.

[0012] In another aspect of the present disclosure, an
organic light-emitting display comprises a substrate where
first, second and third areas are defined, and the first area
being adjacent to both of the second and third areas in a row
direction; a plurality of subpixels arranged on the substrate
in the row direction; a plurality of first electrodes disposed
in each of the plurality of subpixels; a first bank disposed
between two adjacent first electrodes in the column direction
and having a first opening exposing the plurality of first
electrodes arranged in a column direction that crosses the
row direction; and a second bank disposed between two
adjacent first electrode the row direction and having a
second opening exposing the plurality of first electrodes
arranged in the column direction in the first area and a third
opening exposing the one first electrode in at least one of the
second area and the third area.

[0013] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of the disclosure,
illustrate aspects of the disclosure and together with the
description serve to explain the principles of the disclosure.
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[0015] 1In the drawings:

[0016] FIG. 1 is a schematic diagram for illustrating a
problem in a solution process;

[0017] FIG. 2 is a schematic block diagram of an organic
light-emitting display:;

[0018] FIGS. 3 and 4 are schematic circuit diagrams of a
subpixel of the organic light-emitting display shown in FIG.
2

[0019] FIG. 5 is an enlarged plan view of an area AR of
FIG. 2 schematically showing an organic light-emitting
display according to a first aspect of the present disclosure;
[0020] FIGS. 6A and 6B are respective cross-sectional
views taken along lines I-I' and II-IT' of FIG. 5;

[0021] FIG. 7 is a cross-sectional view taken along line
I-1IT' of FIG. 5 for illustrating an exemplary configuration
of a transistor and an organic light-emitting display;

[0022] FIG. 8A is a diagram for illustrating a problem
which may occur due to a dry difference according to the
position of an organic light-emitting material when a solu-
tion process is performed, and FIGS. 8B and 8C are dia-
grams showing a stain failure occurred at the edge part of a
completed organic light-emitting display;

[0023] FIG. 9 is an enlarged plan view of the area AR of
FIG. 2 schematically showing an organic light-emitting
display according to a second aspect of the present disclo-
sure;

[0024] FIGS. 10A, 10B and 10C are respective cross-
sectional views taken along lines IV-IV', V-V' and VI-VT' of
FIG. 9;

[0025] FIG. 11 is an enlarged plan view of the AR area of
FIG. 2 schematically showing an organic light-emitting
display according to a third aspect of the present disclosure;
[0026] FIGS. 12A, 12B and 12C are respective cross-
sectional views taken along lines VII-VII', VIII-VIII' and
IX-IX' of FIG. 11; and

[0027] FIG. 13 shows experiment data for illustrating
thickness uniformity of an organic emission layer with
respect to the bank thickness.

DETAILED DESCRIPTION

[0028] Hereinafter, aspects of the present disclosure are
described with reference to the accompanying drawings.
Throughout the specification, the same reference numeral
substantially denotes the same element. In the following
description, a detailed description of known technology or
element related to the present disclosure will be omitted if it
is deemed to make the gist of the present disclosure unnec-
essarily vague. In describing several aspects, the same
element is representatively described at the introductory part
of this specification, and may be omitted in other aspects.

[0029] Terms including ordinal numbers such as the first
and the second may be used to describe various elements,
but the elements are not limited by the terms. The terms are
used to only distinguish one element from the other element.
[0030] FIG. 1 is a diagram for illustrating a problem of a
solution process.

[0031] Referring to FIG. 1, when an organic emission
layer is formed by using a solution process (or soluble
process), there is a problem in that the emission character-
istic of an organic light-emitting display can be degraded
because a pile-up phenomenon during the solution process.
More specifically, an organic light-emitting material 1 is
dropped through an inkjet device 2 on a first electrode 4 and
partitioned by a bank 3. The dropped organic light-emitting
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material 1 has a thickness deviation according to its position
due to a curing speed difference in the curing process. That
is, an edge part 5 adjoining the bank 3 is thick, and a thin and
irregular organic emission layer 7 is formed in a central part
6.

[0032] When the organic emission layer 7 is irregularly
formed as described above, there may be a problem in that
display quality is degraded because a brightness deviation
according to the position occurs. Furthermore, there may be
a problem in that the lifespan of a device can be reduced
because a current density difference occurs within the
organic emission layer 7 or the process yield is reduced
because a dark point occurs. Accordingly, it is necessary to
minimize the area in which a pile-up phenomenon occurs in
forming an emission layer using a solution process when
such a problem is taken into consideration.

[0033] FIG. 2 is a schematic block diagram of an organic
light-emitting display. FIGS. 3 and 4 show schematic con-
figurations of a subpixel of the organic light-emitting display
shown in FIG. 2.

[0034] Referring to FIG. 2, the organic light-emitting
display includes an image processor 110, a timing controller
120, a data driver 130, a gate driver 140, and a display panel
150.

[0035] The image processor 110 outputs a data enable
signal DE along with a data signal DATA supplied from the
outside. The image processor 110 may output one or more of
a vertical sync signal, a horizontal sync signal, and a clock
signal in addition to the data enable signal DE, but such
signals are not shown, for convenience of description. The
image processor 110 is formed on a system circuit substrate
in an integrated circuit (IC) form.

[0036] The timing controller 120 is supplied with a data
enable signal DE or driving signals, including a vertical sync
signal, a horizontal sync signal and a clock signal, along
with a data signal DATA from the image processor 110.
[0037] The timing controller 120 outputs a gate timing
control signal GDC for controlling operating timing of the
gate driver 140 and a data timing control signal DDC for
controlling operating timing of the data driver 130, based on
a driving signal. The timing controller 120 is formed on a
control circuit substrate in an IC form.

[0038] The data driver 130 converts a data signal DATA,
supplied by the timing controller 120, into a gamma refer-
ence voltage by sampling and latching the data signal DATA
in response to a data timing control signal DDC supplied by
the timing controller 120, and outputs the gamma reference
voltage. The data driver 130 outputs a data signal DATA
through data lines DL1~DLn. The data driver 130 may be
formed on a data circuit substrate in an 1C form and attached
to the display panel 150.

[0039] The gate driver 140 outputs a gate signal while
shifting a level of a gate voltage in response to a gate timing
control signal GDC supplied by the timing controller 120.
The gate driver 140 outputs a gate signal through gate lines
GL1~GLm. The gate driver 140 may be formed on a gate
circuit substrate in an IC form and attached to the display
panel 150 or may be formed on the display panel 150 in a
gate-in-panel manner.

[0040] The display panel 150 includes a display arca AA
in which an image is implemented and a non-display area
NA outside the display area AA. The display area AA
includes subpixels SP. The subpixels may be defined by the
intersection structure of signal lines.
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[0041] The display panel 150 displays an image in accor-
dance with a data signal DATA and gate signal supplied by
the data driver 130 and the gate driver 140. The non-display
area NA includes pads to which a circuit substrate is bonded
and which receive a signal from the circuit substrate and link
lines connected to the pads to transfer the signal to the
subpixels SP of the display area AA.

[0042] Referring to FIG. 3, one subpixel includes a
switching transistor SW, a driving transistor DR, a compen-
sation circuit CC, and an OLED. The OLED operates to emit
light in response to a driving current formed by the driving
transistor DR.

[0043] The switching transistor SW performs a switching
operation in response to a gate signal supplied through a first
gate line GL1 so that a data signal supplied through a first
data line DL1 is stored in a capacitor Cst as a data voltage.
The driving transistor DR operates in response to a data
voltage stored in the capacitor Cst so that a driving current
flows between a high potential power source line VDD and
a low potential power source line GND. The compensation
circuit CC is a circuit for compensating for a threshold
voltage of the driving transistor DR. Furthermore, the
capacitor connected to the switching transistor SW or the
driving transistor DR may be positioned within the com-
pensation circuit CC.

[0044] The compensation circuit CC is configured with
one or more thin film transistors (TFTs) and a capacitor. The
configuration of the compensation circuit CC is very various
depending on a compensation method, and a detailed
example and description thereof are omitted.

[0045] Furthermore, as shown in FIG. 4, if a compensation
circuit CC is included, a subpixel further includes a signal
line and power source line for supplying a specific signal or
power source, while driving a compensation TFT. The added
signal line may be defined as a (1-2) gate line GL16 for
driving the compensation TFT included in the subpixel.
Furthermore, the added power source line may be defined as
an initialization power source line INIT for initializing a
specific node of the subpixel as a specific voltage, but this
is only an example and the present disclosure is not limited
thereto.

[0046] FIGS. 3 and 4 illustrate an example in which one
subpixel includes the compensation circuit CC. However, if
the subject of compensation is positioned outside a subpixel
such as the data driver 130, the compensation circuit CC
may be omitted. That is, one subpixel has 2transistor (2T)
Icapacitor (1C) structure basically including a switching
transistor SW, a driving transistor DR, a capacitor, and an
OLED, but may be configured in various ways, such as
3T1C, 4T2C, 5T2C, 6T2C, 7T2C if a compensation circuit
CC is added.

[0047] FIG. 5 is an enlarged plan view of an area AR of
FIG. 2 schematically showing an organic light-emitting
display according to a first aspect of the present disclosure,
and. FIGS. 6A and 6B shows respective cross-sectional
views taken along lines I-I' and II-II' of FIG. 5.

[0048] Referring to FIGS. 5 and 6, the organic light-
emitting display according to the first aspect includes a
substrate 10 having a display area AA in which subpixels SP
have been arranged and a non-display area NA outside the
display area. The substrate 10 may have various plane
shapes. For example, as shown in the drawing, the substrate
may include all plane shapes, such as a square, a circle, an
oval and an oblong. A row direction (e.g., X-axis direction)
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and a column direction (e.g., Y-axis direction) that intercross
each other regardless of a plane shape of the substrate 10 are
defined in the substrate 10. The position and arrangement
relation of a subpixel and/or an opening may be defined by
the row direction and the column direction.

[0049] A circuit element layer 20 and an OLED driven by
elements provided in the circuit element layer 20 are dis-
posed on the substrate 10.

[0050] A signal line and electrodes for applying a driving
signal to the OLED may be arranged in the circuit element
layer 20. The signal line and the electrodes may be separated
apart and positioned with at least one insulating layer
interposed therebetween if necessary. If an organic light-
emitting display is implemented as an active matrix (AM)
manner, the circuit element layer 20 may further include a
transistor allocated to each subpixel SP. The transistor may
be implemented to have various structures, such as a top
gate, a bottom gate, and a double gate structure. Further-
more, the transistor may be implemented in a p type or may
be implemented in an n type. A semiconductor layer con-
figured with the transistors may include amorphous silicon
or polysilicon or oxide. Hereinafter, an OLED and a bank
structure are first described, and a detailed example in which
transistors are disposed is described later.

[0051] The OLED includes a first electrode 30, a second
electrode 60, and an organic emission layer 50 interposed
between the first electrode 30 and the second electrode 60.
The first electrode 30 may be an anode, and the second
electrode 60 may be a cathode.

[0052] More specifically, subpixels SP may be arranged in
the row direction and the column direction which intercross
each other. Subpixels SP adjacently arranged in the row
direction may emit light of different colors, and subpixels SP
adjacently arranged in the column direction may emit light
of the same color. The first electrode 30 of the OLED is
positioned in the subpixels SP. The first electrode 30 may be
assigned to each of the subpixels SP.

[0053] A bank 40 is positioned on the first electrode 30.
The bank 40 includes a first bank 41 and a second bank 43.
[0054] The first bank 41 includes a first opening OAl
exposing at least some of the first electrode 30. A plurality
of the first openings OAl is arranged in parallel in the
column direction, and is extended in the row direction. The
first opening OALl is extended in the row direction, and
exposes a plurality of the first electrodes 30 arranged in the
row direction.

[0055] The first bank 41 is positioned between the first
electrodes 30 adjacent in the column direction, and may
partition subpixels SP adjacent in the column direction. The
first bank 41 may be positioned to cover one side of the first
electrodes 30 between the first electrodes 30 adjacent in the
column direction.

[0056] The first bank 41 may be formed to a relatively thin
thickness so that the first bank is covered by the organic
emission layer 50 to be formed later. The first bank 41 may
have a hydrophilic property. For example, the first bank 41
may be made of a hydrophilic inorganic insulating material,
such as silicon oxide (Si02) and silicon nitride (SiNx). The
first bank 41 is a thin film made of a hydrophilic component
provided to prevent a wettability failure attributable to the
hydrophobic property of the first electrode 30, and functions
to well spread a hydrophilic organic light-emitting material.
[0057] In the drawing, the first opening OA1 has been
illustrated as having an approximately oblong, but is not
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limited thereto. Furthermore, all the first openings OA1 have
been illustrated as having the same shape and area, but are
not limited thereto. At least any one first opening OA1 may
have a shape and/or area different from that of another first
opening OA1.

[0058] The second bank 43 is positioned on the substrate
10 in which the first bank 41 has been formed. The second
bank 43 includes a second opening OA2 exposing at least
some of the first electrode 30. A plurality of the second
openings QA2 is arranged in parallel in the row direction,
and is extended in the column direction. The second opening
OA2 is extended in the column direction, and exposes the
plurality of first electrodes 30 disposed in the column
direction.

[0059] The second bank 43 is positioned between first
electrodes 30 adjacent in the row direction, and may parti-
tion subpixels SP adjacent in the row direction. The second
bank 43 may be positioned to cover one side of first
electrodes 30 between the first electrodes 30 adjacent in the
row direction.

[0060] The second bank 43 may have a hydrophobic
property. Alternatively, the top of the second bank 43 may
have a hydrophobic property, and the side thereof may have
a hydrophilic property. For example, the second bank 43
may have a form in which a hydrophobic material has been
coated on an insulating material, and may be made of an
insulating material containing a hydrophobic material. The
second bank 43 may be made of an organic material. The
hydrophobic property of the second bank 43 may function to
push an organic light-emitting material configuring the
organic emission layer 50 so that the organic light-emitting
material gathers at the central part of an emission area.
Furthermore, the second bank 43 may function as a barrier
for confining an organic light-emitting material dropped on
a corresponding area in order to prevent organic light-
emitting materials of different colors from being mixed.
[0061] In the drawing, the second opening OA2 has been
illustrated as having an approximately oblong, but is not
limited thereto. Furthermore, all the second openings OA2
have been illustrated as having the same shape and area, but
are not limited thereto. At least any one second opening OA2
may have a shape and/or area different from that of another
second opening OA2. For example, the shape and/or area of
the second opening OA2 may be properly selected by taking
into consideration the lifespan of an organic light-emitting
material.

[0062] The organic emission layer 50 is positioned on the
substrate 10 in which the second bank 43 has been formed.
The organic emission layer 50 may be formed within the
corresponding second opening OA2 in the direction in
which the second opening OA2 is extended. That is, an
organic light-emitting material dropped within one second
opening OA2 covers the first electrodes 30 and the first
banks 41 exposed by the second opening OA2. The organic
emission layer 50 formed within the second opening OA2
after a curing process is not physically separated by the first
bank 41, and maintains continuity on the first bank 41.
[0063] An organic light-emitting material of the same
color is dropped on a plurality of the first electrodes 30
exposed by one second opening OA2. This means that light
of the same color is emitted from a plurality of subpixels SP
allocated to positions corresponding to one second opening
OAZ2. The plane shape of the organic emission layer 50 may
correspond to the plane shape of the second opening OA2.
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[0064] Organic light-emitting materials of different colors
may be sequentially dropped on corresponding second open-
ings QA2 alternately. The organic light-emitting materials of
different colors may include organic light-emitting materials
which emit red (R), green (G), and blue (B). In some aspects,
an organic light-emitting material that emits white (W) may
be included. The organic light-emitting materials of different
colors dropped on different second openings OA2 are physi-
cally separated by the second bank 43.

[0065] In the first aspect of the present disclosure, a
thickness irregularity phenomenon attributable to the above-
described pile-up phenomenon after curing can be improved
because the organic light-emitting material can be spread in
a uniform thickness in a wide area on the second opening
OA2 extended in the column direction. Accordingly, the
organic light-emitting display according to the first aspect of
the present disclosure can reduce display quality degradation
attributable to a thickness deviation within a subpixel SP
because a reduction in the uniformity of the organic emis-
sion layer 50 can be prevented. Furthermore, a reduction in
the lifespan of a device or a failure, such as the occurrence
of a dark point, can be prevented because the uniformity of
the organic emission layer 50 is secured.

[0066] FIG. 7 is a cross-sectional view taken along line
HI-IT' of FIG. 5 illustrating an exemplary configuration of
a transistor and an OLED.

[0067] Referring to FIG. 7, the circuit element layer 20
and an OLED positioned on the circuit element layer 20 are
disposed on the substrate 10. The circuit element layer 20
may include a transistor 21 electrically connected to the
OLED. For example, a light blocking layer 22 is positioned
on the substrate 10. The light blocking layer 22 functions to
prevent a photocurrent from occurring in the transistor by
blocking the incidence of external light. A buffer layer 23 is
positioned on the light blocking layer 22. The buffer layer 23
functions to protect the transistor, formed in a subsequent
process, against impurities, such as alkali ions drained from
the light blocking layer 22. The buffer layer 23 may be a
silicon oxide (SiOx) layer, a silicon nitride (SiNx) layer or
a multiple layer of them.

[0068] The semiconductor layer 212 of the transistor 21 is
positioned on the buffer layer 23. The semiconductor layer
212 may be made of a silicon semiconductor or an oxide
semiconductor. The silicon semiconductor may include
amorphous silicon or crystallized polysilicon silicon. The
semiconductor layer 212 includes a drain area and source
area including p or n type impurities, and includes a channel
between the drain area and the source area.

[0069] A gate insulating film 25 is positioned on the
semiconductor layer 212. The gate insulating film 25 may be
a silicon oxide (SiOx) film, a silicon nitride (SiNx) film or
a multiple film of them. A gate electrode 211 is positioned
in a given area of the semiconductor layer 212 on the gate
insulating film 25, that is, a position corresponding to a
channel when impurities have been implanted. The gate
electrode 211 is formed using any one selected from the
group consisting of molybdenum (Mo), aluminum (Al),
chrome (Cr), gold (Au), titanium (Ti), nickel (Ni), neo-
dymium (Nd), and copper (Cu) or an alloy of them. Fur-
thermore, the gate electrode 211 may be a multiple layer
made of any one selected from the group consisting of
molybdenum (Mo), aluminum (Al), chrome (Cr), gold (Au),
titanium (T1), nickel (Ni), neodymium (Nd), and copper (Cu)
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or an alloy of them. For example, the gate electrode 211 may
be molybdenunyaluminum/neodymium or a dual layer of
molybdenum/aluminum.

[0070] An interlayer dielectric film 26 for insulating the
gate electrode 211 is positioned on the gate electrode 211.
The interlayer dielectric film 26 may be a silicon oxide
(8Si0x) film, a silicon nitride (SiNx) film or a multiple layer
of them. A source electrode 213 and a drain electrode 214 are
disposed on the interlayer dielectric film 26. The source
electrode 213 and the drain electrode 214 are connected to
the semiconductor layer 212 through a contact hole that
exposes the source area of the semiconductor layer 212. The
source electrode 213 and the drain electrode 214 may be
configured with a single layer or a multiple layer. If the
source electrode 213 and the drain electrode 214 are con-
figured with a single layer, they may be made of any one
selected from the group consisting of molybdenum (Mo),
aluminum (Al), chrome (Cr), gold (Au), titanium (T1), nickel
(Ni), neodymium (Nd), and copper (Cu) or an alloy of them.
Furthermore, if the source electrode 213 and the drain
electrode 214 are configured with a multiple layer, they may
be a dual layer of molybdenum/aluminum/neodymium or a
triple layer of titanium/aluminuny/titanium, molybdenum/
aluminum/molybdenum or molybdenum/aluminum-neo-
dymium/molybdenum. Accordingly, the transistor 21,
including the semiconductor layer 212, the gate electrode
211, the source electrode 213, and the drain electrode 214,
is configured. Furthermore, in the capacitor lower electrode
24, the drain electrode 214 acts as a capacitor upper elec-
trode to configure a capacitor Cst.

[0071] A passivation film 27 is positioned on the substrate
10, including the transistor 21 and the capacitor Cst. The
passivation film 27 is an insulating film for protecting
underlying elements, and may be a silicon oxide (SiOx) film,
a silicon nitride (SiNx) film or a multiple layer of them. An
overcoat layer 28 is positioned on the passivation film 27.
The overcoat layer 28 may be a planarization film for
reducing the step of an underlying structure, and is made of
an organic matter, such as polyimide, benzocyclobutene
series resin or acrylate. A subpixel contact hole 29 exposing
the source electrode 213 by exposing the passivation film 27
is positioned in some area of the overcoat layer 28.

[0072] An OLED is formed on the overcoat layer 28. The
OLED includes the first electrode 30 connected to the
transistor, the second electrode 60 opposite the first elec-
trode 30, and the organic emission layer 50 interposed
between the first electrode 30 and the second electrode 60.
The first electrode 30 may be an anode electrode, and the
second electrode 60 may be a cathode electrode.

[0073] The first electrode 30 is positioned on the overcoat
layer 28, and may be connected to the source electrode 213
of the transistor through the subpixel contact hole 29 which
penetrates the overcoat layer 28. One first electrode 30 may
be allocated to each subpixel, but the present disclosure is
not limited thereto. The first electrode 30 may be made of a
transparent conductive material, such as indium tin oxide
(ITO), indium zinc oxide (ZTO) or zinc oxide (Zn0O), in
accordance with an adopted emission method, thus func-
tioning as a transparent electrode. Alternatively, the first
electrode may include a reflection layer, thus functioning as
a reflection electrode. The reflection layer may be made of
aluminum (Al), copper (Cu), silver (Ag), nickel (Ni) or an
alloy of them, and may be made of a silver/palladium/copper
(APC) alloy.
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[0074] The bank 40 is positioned on the substrate 10 in
which the first electrode 30 has been formed. The bank 40
includes the first bank 41 and the second bank 43. The first
bank 41 and the second bank 43 include respective openings
which expose most of the first electrode 30.

[0075] The organic emission layer 50 is positioned on the
substrate 10 in which the bank 40 has been formed. The
organic emission layer 50 includes an emission layer EML,
and may further include any one or more of a hole injection
layer HIL, a hole transport layer HTL, an electron transport
layer ETL and an electron injection layer EIL. The bank 40
includes the first bank 41 and the second bank 43.

[0076] The first bank 41 includes the first opening OAl
exposing a plurality of first electrodes 30 arranged in the row
direction. The second bank 43 includes the second opening
OA2 exposing a plurality of first electrodes 30 arranged in
the column direction.

[0077] Signal lines 300 connected to the transistor 21, for
applying a driving signal to a corresponding subpixel, may
be disposed in the area in which the first bank 41 has been
positioned and the area in which the second bank 43 has
been positioned. The signal lines 300 may include a gate line
for applying a gate signal to a subpixel, a data line for
applying a data signal, a high potential power source line for
applying a high potential power source, and a low potential
power source line for applying a low potential power source.
In some aspects, if a compensation circuit is applied to a
subpixel, the signal lines 300 may further include a sensing
line for sensing electrical characteristics of the subpixel.
[0078] The signal lines 300 are disposed to overlap the
first bank 41, and may be extended to cross between first
electrodes 30 adjacent in the column direction. And/or the
signal lines 300 are disposed to overlap the second bank 43,
and may be extended to cross between first electrodes 30
adjacent in the row direction.

[0079] The signal lines 300 may be formed in different
layers with at least one insulating layer 23, 26, 27, 28
interposed therebetween in an area corresponding to the first
bank 41 and/or the second bank 43. For example, the gate
lines may be disposed in the same layer as the gate electrode
211. The data line, the high potential power source line, and
the low potential power source line may be disposed in the
same layer as the source/drain electrodes 213 and 214. The
sensing lines may be disposed in the same layer as the
source/drain electrodes 213 and 214 or may be disposed in
the same layer as the light blocking layer 22. In some
aspects, any one of the signal lines 300 may be divided into
a plurality of lines disposed in different layers. The plurality
of divided lines may be electrically connected through
contact holes, which penetrate an insulating layer positioned
between the lines.

[0080] As shown in the drawing, the first bank 41 may be
positioned to cover the subpixel contact hole 29. An area
shielded by the first bank 41 corresponds to a non-emission
area. Accordingly, although a thickness deviation partially
occurs in the organic emission layer due to a step attributable
to the subpixel contact hole 29, display quality may not be
influenced. but the present disclosure is not limited thereto.
For example, the second bank 43 may be positioned to cover
the subpixel contact hole 29.

[0081] The second electrode 60 is positioned on the
organic emission layer 50. The second electrode 60 may be
widely formed on the entire surface of the substrate 10. The
second electrode 60 may function as a transparent electrode
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or reflection electrode in accordance with an adopted emis-
sion method. If the second electrode 60 is a transparent
electrode, the second electrode 60 may be formed using a
transparent conductive material, such as indium tin oxide
(ITO) or indium zinc oxide (ZTO), and may be made of
magnesium (Mg). calcium (Ca), aluminum (Al), or silver
(Ag) or an alloy of them having a thin thickness to the extent
that light can transmit. The subpixel structure of FIG. 7 may
be identically applied to other subpixels.

[0082] FIG. 8A is a diagram for illustrating a problem
which may occur due to a dry difference according to the
position of an organic light-emitting material when a solu-
tion process is performed.

[0083] Referring to FIG. 8A, a mother substrate 400 is a
substrate for fabricating a plurality of organic light-emitting
displays, for convenience of process. The plurality of
organic light-emitting displays may be formed on the mother
substrate 400 at the same time and may be individually
separated through a trimming process. For example, a driv-
ing element and emission elements configuring an organic
light-emitting display may be formed on a plurality of unit
cells 401 on the mother substrate 400 at the same time.
Thereafter, the plurality of unit cells may be individually
separated through a trimming process. Each of the separated
unit cells 401 is connected to a driver for supplying a driving
signal and a power source, thus functioning as an organic
light-emitting display.

[0084] The above-described manufacturing process
includes a solution process for forming an organic emission
layer on the mother substrate 400. That is, as described in the
first aspect, the manufacturing process includes a process of
dropping an organic light-emitting material on the second
opening exposing a plurality of the first electrodes and
forming the organic emission layer through a dry process.

[0085] In this case, a failure in which the organic emission
layer is formed in an irregular thickness at the edge part of
the unit cell 401 may occur due to a dry speed difference
according to the position of the dropped organic light-
emitting material. For example, a difference between inter-
nal flow velocities occurs because the dry speed of the
organic light-emitting material is fast at an edge part neigh-
boring a joint 403 between the unit cells 401. Accordingly,
there may be a problem in that solid contents gather in one
direction. That is, when the organic light-emitting material
drops on the second opening, solid contents may flow along
the second opening having a wide area due to a dry speed
difference in the edge part, so the solid contents may gather
in one side direction (e.g., the central direction of the unit
cell 401). Accordingly, the organic emission layer 50 having
an irregular thickness is formed at the edge part of the unit
cell 401, which is viewed as an edge part stain by a user.
Accordingly, there is a problem in that display quality is
significantly degraded. FIGS. 8B and 8C are diagrams
showing a stain failure occurred at the edge part of a
completed organic light-emitting display.

[0086] Hereinafter, an aspect of the present disclosure
proposes a new structure capable of improving a stain failure
occurred at the edge part of an organic light-emitting dis-
play.

[0087] FIG. 9 is an enlarged plan view of the area AR of
FIG. 2 schematically showing an organic light-emitting
display according to a second aspect of the present disclo-
sure. FIGS. 10A to 10C shows respective cross-sectional
views taken along lines IV-IV', V-V' and VI-VI' of FIG. 9.
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[0088] Referring to FIGS. 9 and 10A to 10C, the organic
light-emitting display according to the second aspect
includes a substrate 10 having a display area AA in which
subpixels SP have been arranged and a non-display area NA
outside the display area. The substrate 10 may have various
plane shapes. For example, as shown in the drawing, the
substrate may include all plane shapes, such as a square, a
circle, and an oval, in addition to an oblong. A row direction
(e.g., X-axis direction) and a column direction (e.g., Y-axis
direction) that intercross each other regardless of a plane
shape of the substrate 10 are defined in the substrate 10. The
position and arrangement relation of a subpixel and/or an
opening may be defined by the row direction and the column
direction.

[0089] A circuit element layer 20 and an OLED driven by
elements provided in the circuit element layer 20 are dis-
posed on the substrate 10.

[0090] A signal line and electrodes for applying a driving
signal to the OLED may be arranged in the circuit element
layer 20. The signal line and the electrodes may be separated
and positioned with at least one insulating layer interposed
therebetween, if necessary. If an organic light-emitting dis-
play is implemented in an active matrix (AM) manner, the
circuit element layer 20 may further include a transistor
allocated to each subpixel SP. The transistor may be imple-
mented to have various structures, such as a top gate, a
bottom gate, and a double gate structure. Furthermore, the
transistor may be implemented in a p type or may be
implemented in an n type. A semiconductor layer configured
with the transistors may include amorphous silicon or poly-
silicon or oxide. For example, a detailed structure of the
transistor may be implemented as the structure of FIG. 7, but
is not limited thereto.

[0091] The OLED includes a first electrode 30, a second
electrode 60, and an organic emission layer 50 interposed
between the first electrode 30 and the second electrode 60.
The first electrode 30 may be an anode, and the second
electrode 60 may be a cathode.

[0092] More specifically, a plurality of subpixels is
arranged on the substrate 10. The subpixels SP may be
arranged in the row direction and the column direction
which intercross each other. Subpixels SP adjacently
arranged in the row direction may emit light of different
colors, and subpixels SP adjacently arranged in the column
direction may emit light of the same color.

[0093] The substrate 10 includes a first area A1, a second
area A2, and a third area A3. The first area Al is defined at
the central part of the substrate 10. The second area A2 is an
area neighboring the first area Al in the column direction,
and is defined at an edge part on one side of the substrate 10.
The third area A3 is an area neighboring the first area Al in
the column direction, and is defined at an edge part on the
other side of the substrate 10. That s, the second area A2 and
the third area A3 neighbor the first area Al in the column
direction, and may be defined at the edge parts on both sides
of the first area A1. Accordingly, the second area A2, the first
area Al, and the third area A3 are sequentially disposed on
the substrate 10 in the column direction.

[0094] The number of rows allocated to the first area Al
is set greater than the number of rows allocated to the second
area A2 and the number of rows allocated to the third area
A3. In the drawing, a case where a plurality of subpixels SP
arranged in six rows is allocated to the first area Al, a
plurality of subpixels SP arranged in two rows is allocated
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to the second area A2, and a plurality of subpixels SP
arranged in two rows is allocated to the third area A3 has
been illustrated, but the present disclosure is not limited
thereto. For example, the number of rows allocated to the
second area A2 and the number of rows allocated to the third
area A3 may be different.

[0095] The first electrode 30 of an OLED is positioned in
the subpixels SP. The first electrode 30 may be allocated to
each of the subpixels SP.

[0096] A bank 40 is positioned on the first electrode 30.
The bank 40 includes a first bank 41 and a second bank 43.

[0097] The first bank 41 includes a first opening OAl
exposing at least some of the first electrode 30. A plurality
of the first openings OA1 is arranged in parallel in the
column direction, and is extended in the row direction. The
first opening OALl is extended in the row direction, and
exposes a plurality of the first electrodes 30 arranged in the
row direction.

[0098] The first bank 41 is positioned between the first
electrodes 30 adjacent in the column direction, and may
partition subpixels SP adjacent in the column direction. The
first bank 41 may be positioned to cover one side of the first
electrodes 30 between the first electrodes 30 adjacent in the
column direction.

[0099] The first bank 41 may be formed in a relatively thin
thickness so that the first bank is covered by the organic
emission layer 50 to be formed later. The first bank 41 may
have a hydrophilic property. For example, the first bank 41
may be made of a hydrophilic inorganic insulating material,
such as silicon oxide (Si02) or silicon nitride (SiNx). The
first bank 41 is a thin film made of a hydrophilic component
provided to prevent a wettability failure attributable to the
hydrophobic property of the first electrode 30, and functions
to well spread a hydrophilic organic light-emitting material.

[0100] In the drawing, the first opening OAl has been
illustrated as having an approximately oblong, but is not
limited thereto. Furthermore, all the first openings OA1 have
been illustrated as having the same shape and area, but are
not limited thereto. At least any one first opening OA1 may
have a shape and/or area different from that of another first
opening OA1.

[0101] The second bank 43 is positioned on the substrate
10 in which the first bank 41 has been formed. The second
bank 43 includes a second opening OA2 and third opening
OA3 exposing at least some of the first electrode 30.
Hereinafter, an example in which the third opening OA3 is
formed in both the second area A2 and the third area A3 is
described, for convenience of description, but the present
disclosure is not limited thereto. For example, the third
opening OA3 may be selectively formed in at least one of
the second area A2 or the third area A3.

[0102] In the first area Al, the second bank 43 may be
positioned between first electrodes 30 adjacent in the row
direction to partition subpixels SP adjacent in the row
direction. The second bank 43 may be positioned to cover
one side of the first electrodes 30 between the first electrodes
30 adjacent in the row direction.

[0103] The second openings OA2 are disposed in the first
area Al. The second openings OA2 are extended in the
column direction and arranged in parallel in the row direc-
tion. The second opening OA2 are extended in the column
direction to expose a plurality of first electrodes 30 disposed

Jul. 2, 2020

in the column direction. That is, a plurality of first electrodes
30 arranged in column direction is allocated to one second
opening OA2.

[0104] In the second area A2 and the third area A3, the
second bank 43 may be positioned between first electrodes
30 adjacent in the row direction and positioned between first
electrodes 30 adjacent in the column direction to partition
subpixels SP adjacent in the row direction and the column
direction. The second bank 43 may be positioned to cover
one side of the first electrodes 30 between the first electrodes
30 adjacent in the row direction and the column direction.

[0105] One third opening QA3 may be allocated to one
first electrode 30. The second bank 43 may be formed to
cover the edge of the first electrode 30 in the second area A2
and the third area A3, thus exposing most of the central part
of the first electrode 30.

[0106] The boundary of the third opening OA3 may be
positioned inside the boundary of the first electrode 30. The
boundary of the third opening OA3 determines a plane shape
of the third opening OA1. The boundary of the first electrode
30 determines a plane shape of the first electrode 30. The
boundary of the third opening OA3 may be spaced apart at
a preset interval inside the boundary of the first electrode 30.

[0107] The second bank 43 may have a hydrophobic
property. Alternatively, the top of the second bank 43 may
have a hydrophobic property, and the side thereof may have
a hydrophilic property. For example, the second bank 43
may have a form in which a hydrophobic material has been
coated on an insulating material, and may be made of an
insulating material containing a hydrophobic material. The
second bank 43 may be made of an organic material. The
hydrophobic property of the second bank 43 may function to
push an organic light-emitting material configuring the
organic emission layer 50 so that the organic light-emitting
material gathers at the central part of an emission area.
Furthermore, the second bank 43 may function as a barrier
for confining an organic light-emitting material dropped on
a corresponding area in order to prevent organic light-
emitting materials of different colors from being mixed.

[0108] In the drawing, the second opening OA2 and the
third opening OA3 have been illustrated as having an
approximately oblong, but is not limited thereto. Further-
more, all the second openings OA2 have been illustrated as
having the same shape and area, but are not limited thereto.
At least any one second opening OA2 may have a shape
and/or area different from that of another second opening
OAZ2. Furthermore, all the third openings OA3 have been
illustrated as having the same shape and area, but are not
limited thereto. At least any one third opening OA3 may
have a shape and/or area different from that of another third
opening OA3. For example, the shape and/or area of the
second opening OA2 and the third opening OA3 may be
properly selected by taking the lifespan of an organic
light-emitting material into consideration.

[0109] An organic emission layer 50 is positioned on the
substrate 10 in which the second bank 43 has been formed.
The organic emission layer 50 is formed over each of the
second opening OA2 and the third opening OA3. The
organic emission layers 50 formed in the second opening
OA2 and the third opening OA3 adjacent in the column
direction emit light of the same color. The organic emission
layers 50 formed in the second openings OA2 adjacent in the
row direction emit light of different colors. The organic
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emission layers 50 formed in the third openings OA3
adjacent in the row direction emit light of different colors.
[0110] The organic emission layer 50 may be formed in
the direction in which the second opening OA2 elongates
within a corresponding second opening OA2 in the first area
Al. That is, an organic light-emitting material dropped to
one second opening OA2 covers the first electrodes 30 and
the first banks 41 exposed by the one second opening OA2.
The organic emission layer 50 formed within the second
opening OA2 after a curing process is not physically sepa-
rated by the first bank 41, but maintains continuity on the
first bank 41.

[0111] Organic light-emitting materials having the same
color are dropped on a plurality of first electrodes 30
exposed by one second opening OA2. This means that light
of the same color is emitted from a plurality of subpixels SP
allocated to positions corresponding to the one second
opening OA2. A plane shape of the organic emission layer
50 formed in the second opening OA2 may correspond to a
plane shape of the second opening OA2.

[0112] The organic emission layer 50 may be formed
within a corresponding third opening OA3 in the second
area A2 and the third area A3. A plane shape of the organic
emission layer 50 formed in the third opening OA3 may
correspond to a plane shape of the third opening OA3.
[0113] In the first area A1, organic light-emitting materials
of different colors may be sequentially dropped to corre-
sponding second openings OA?2 alternately in the row direc-
tion. In the second area A2 and the third area A3, organic
light-emitting materials of different colors may be sequen-
tially dropped to corresponding third openings OA3 alter-
nately in the row direction.

[0114] The organic light-emitting materials of different
colors may include organic light-emitting materials emitting
red (R), green (G). and blue (B). In some aspects, the organic
light-emitting materials may include an organic light-emit-
ting material emitting white (W).

[0115] In the second aspect of the present disclosure, the
third opening QA3 having a narrower area than the second
opening OA2 is allocated to the second area A2 and the third
area A3, that is, edge parts. In this case, as described in
FIGS. 8B and 8C, although a dry difference between organic
light-emitting materials occurs at an edge part, it can be
restricted by the hydrophobic property of the second bank 43
within the third opening OA3 having an area in which a flow
of solid contents attributable to an intemal flow velocity
difference is relatively narrow. Accordingly, a problem in
that the organic emission layer 50 is formed in an irregular
thickness at the edge part can be reduced.

[0116] The second aspect of the present disclosure has an
advantage in that it can significantly improve a stain failure
attributable to the thickness irregularity of the organic emis-
sion layer 50 at the edge part. Accordingly, an organic
light-emitting display having improved display quality can
be provided.

[0117] FIG. 11 is an enlarged plan view of the area AR of
FIG. 2 schematically showing an organic light-emitting
display according to a third aspect of the present disclosure.
FIG. 12 shows cross-sectional views taken along lines
VII-VIT', VII-VIT' and IX-IX' of FIG. 11. FIG. 13 shows
experiment data for illustrating thickness uniformity of an
organic emission layer with respect to the bank thickness. In
describing third aspect, a description of substantially the
same elements as those of the second aspect may be omitted.
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[0118] Referring to FIG. 11 and FIGS. 12A to 12C, the
organic light-emitting display according to the third aspect
includes a substrate 10 having a display area AA in which
subpixels SP have been arranged and a non-display area NA
outside the display area. The substrate 10 may have various
plane shapes. For example, as shown in the drawing, the
substrate may include all plane shapes, such as a square, a
circle, and an oval, in addition to an oblong. A row direction
(e.g., X-axis direction) and a column direction (e.g., Y-axis
direction) that intercross each other regardless of a plane
shape of the substrate 10 are defined in the substrate 10. The
position and arrangement relation of a subpixel and/or an
opening may be defined by the row direction and the column
direction.

[0119] A circuit element layer 20 and an OLED driven by
elements provided in the circuit element layer 20 are dis-
posed on the substrate 10.

[0120] A signal line and electrodes for applying a driving
signal to the OLED may be arranged in the circuit element
layer 20. The signal line and the electrodes may be separated
and positioned with at least one insulating layer interposed
therebetween, if necessary. If an organic light-emitting dis-
play is implemented in an active matrix (AM) manner, the
circuit element layer 20 may further include a transistor
allocated to each subpixel SP. The transistor may be imple-
mented to have various structures, such as a top gate, a
bottom gate, and a double gate structure. Furthermore, the
transistor may be implemented in a p type or may be
implemented in an n type. A semiconductor layer configured
with the transistors may include amorphous silicon or poly-
silicon or oxide. For example, a detailed structure of the
transistor may be implemented as the structure of FIG. 7, but
is not limited thereto.

[0121] The OLED includes a first electrode 30, a second
electrode 60, and an organic emission layer 50 interposed
between the first electrode 30 and the second electrode 60.
The first electrode 30 may be an anode, and the second
electrode 60 may be a cathode.

[0122] More specifically, a plurality of subpixels is
arranged on the substrate 10. The subpixels SP may be
arranged in the row direction and the column direction
which intercross each other. Subpixels SP adjacently
arranged in the row direction may emit light of different
colors, and subpixels SP adjacently arranged in the column
direction may emit light of the same color.

[0123] The substrate 10 includes a first area A1, a second
area A2, and a third area A3. The first area Al is defined at
the central part of the substrate 10. The second area A2 is an
area neighboring the first area Al in the column direction,
and is defined at an edge part on one side of the substrate 10.
The third area A3 is an area neighboring the first area Al in
the column direction, and is defined at an edge part on the
other side of the substrate 10. That s, the second area A2 and
the third area A3 neighbor the first area Al in the column
direction, and may be defined at the edge parts on both sides
of the first area A1. Accordingly, the second area A2, the first
area Al, and the third area A3 are sequentially disposed on
the substrate 10 in the column direction.

[0124] The number of rows allocated to the first area Al
is set greater than the number of rows allocated to the second
area A2 and the number of rows allocated to the third area
A3. In the drawing, a case where a plurality of subpixels SP
arranged in six rows is allocated to the first area Al, a
plurality of subpixels SP arranged in two rows is allocated
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to the second area A2, and a plurality of subpixels SP
arranged in two rows is allocated to the third area A3 has
been illustrated, but the present disclosure is not limited
thereto. For example, the number of rows allocated to the
second area A2 and the number of rows allocated to the third
area A3 may be different.

[0125] The first electrode 30 of an OLED is positioned in
the subpixels SP. The first electrode 30 may be allocated to
each of the subpixels SP.

[0126] A bank 40 is positioned on the first electrode 30.
The bank 40 includes a first bank 41 and a second barnk 43.
[0127] The first bank 41 includes a first opening OAl
exposing at least some of the first electrode 30. A plurality
of the first openings OA1 is arranged in parallel in the
column direction, and is extended in the row direction. The
first opening OAl is extended in the row direction, and
exposes a plurality of the first electrodes 30 arranged in the
row direction.

[0128] The first bank 41 is positioned between the first
electrodes 30 adjacent in the column direction, and may
partition subpixels SP adjacent in the column direction. The
first bank 41 may be positioned to cover one side of the first
electrodes 30 between the first electrodes 30 adjacent in the
column direction.

[0129] The first bank 41 is positioned in the first area Al.
Furthermore, the first bank 41 may be selectively positioned
in the second area A2 and/or the third area A3. For example,
as will be described later, in the third aspect of the present
disclosure, in order to improve the thickness uniformity of
the organic emission layer 50 at an edge part, the first bank
41 may be selectively disposed only at a preset part in the
second area A2, and may be selectively positioned only at a
preset part in the third area A3. That is, at least one of the
second area A2 and the third area A3 may include one area
in which the first bank 41 is not positioned between first
electrodes 30 adjacent in the column direction.

[0130] The second bank 43 is positioned on the substrate
10 in which the first bank 41 has been formed. The second
bank 43 includes a second opening OA2 and third opening
OA3 exposing at least some of the first electrode 30.
Hereinafter, an example in which the third opening OA3 is
formed in both the second area A2 and the third area A3 is
described, for convenience of description, but the present
disclosure is not limited thereto. That is, the third opening
OA3 may be selectively formed in at least one of the second
area A2 or the third area A3.

[0131] The second bank 43 includes a (2-1) bank 43-1
positioned between first electrodes 30 adjacent in the row
direction and a (2-2) bank 43-3 positioned between first
electrodes 30 adjacent in the column direction. The (2-1)
bank 43-1 may be lengthily extended and disposed in the
first area, the second area, and the third area. The (2-2) bank
43-2 is not positioned in the first area, but may be positioned
in the second area and the third area.

[0132] In the first area Al, the second bank 43 may be
positioned between first electrodes 30 adjacent in the row
direction to partition subpixels SP adjacent in the row
direction. The second bank 43 may be positioned to cover
one side of the first electrodes 30 between the first electrodes
30 adjacent in the row direction.

[0133] The second openings OA2 are disposed in the first
area Al. The second openings OA2 are extended in the
column direction and arranged in parallel in the row direc-
tion. The second opening OA2 are extended in the column
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direction to expose a plurality of first electrodes 30 disposed
in the column direction. That is, a plurality of first electrodes
30 arranged in column direction is allocated to one second
opening OA2.

[0134] In the second area A2 and the third area A3, the
second bank 43 may be positioned between first electrodes
30 adjacent in the row direction and positioned between first
electrodes 30 adjacent in the column direction to partition
subpixels SP adjacent in the row direction and the column
direction. The second bank 43 may be positioned to cover
one side of the first electrodes 30 between the first electrodes
30 adjacent in the row direction and the column direction.
[0135] One third opening OA3 may be allocated to one
first electrode 30. The second bank 43 may be formed to
cover the edge of the first electrode 30 in the second area A2
and the third area A3, thus exposing most of the central part
of the first electrode 30.

[0136] The boundary of the third opening OA3 may be
positioned inside the boundary of the first electrode 30. The
boundary of the third opening OA3 determines a plane shape
of the third opening OA1. The boundary of the first electrode
30 determines a plane shape of the first electrode 30. The
boundary of the third opening OA3 may be spaced apart at
a preset interval inside the boundary of the first electrode 30.
[0137] Accordingly, in the first area Al, part of the first
electrode 30 exposed by a combination structure of the first
bank 41 and the second bank 43 may be defined as an
emission area. In the second area A2 and the third area A3,
part of the first electrode 30 exposed by the second bank 41
may be defined as an emission area.

[0138] An organic emission layer 50 is positioned on the
substrate 10 in which the second bank 43 has been formed.
The organic emission layer 50 is formed over each of the
second opening OA2 and the third opening OA3.

[0139] As shown in FIG. 12, the thickness of the bank 40
positioned between first electrodes 30 adjacent in the col-
umn direction is different in the first area Al and the second
and third areas A2 and A3. That is, the thickness of the bank
40 positioned between first electrodes 30 adjacent in the
column direction in the second area A2 and the third area A3
may be set smaller than the thickness of the bank 40
positioned between first electrodes 30 adjacent in the col-
umn direction in the first area Al.

[0140] For example, in the first area Al, the bank 40
positioned between first electrodes 30 adjacent in the col-
umn direction has a first thickness t1 because it has a
structure in which the first bank 41 and the second bank 43
have been stacked. In contrast, in the second area A2 and the
third area A3, the bank 40 positioned between first elec-
trodes 30 adjacent in the column direction has a second
thickness t2 smaller than the first thickness t1 because it has
only the second bank 43.

[0141] As described above, if the bank 40 having a small
thickness is formed using only the second bank 43 in the
second and third areas A2 and A3, it may be advantageous
to secure the thickness uniformity of the organic emission
layer at an edge part.

[0142] More specifically, FIG. 13 illustrates experiment
data showing a comparison between the thickness profiles of
the organic emission layer 50 in a first experiment example
and second experiment example. In the first experiment
example, the bank 40 confining the organic emission layer
50 has a stack structure of the first bank 41 and the second
bank 43. The first experiment example may correspond to
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the structure of the bank 40 of the second area A2 and the
third area A3 in the first aspect. In the first experiment
example, the bank 40 has a thickness of 2.0 pm. In the
second experiment example, the bank 40 confining the
organic emission layer 50 has a single layer structure of the
second bank 42. The second experiment example may
correspond to the structure of the bank 40 of the second area
A2 and the third area A3 in the second aspect. In the second
experiment example, the bank has a thickness of 1.5 um.
[0143] As shown in the experiment data, it may be seen
that the structure of the second experiment example is
advantageous in securing the thickness uniformity of the
organic emission layer compared to the structure of the first
experiment example.

[0144] The third aspect of the present disclosure can
minimize a problem in that the organic emission layer 50 is
formed in an irregular thickness at an edge part because the
bank 40 is configured to have the single layer structure of the
second bank 42 in the second and third areas A2 and A3.
[0145] Those skilled in the art may change and modify the
present disclosure in various ways without departing from
the technical spirit of the present disclosure through the
above description. Accordingly, the technical range of the
present disclosure should not be limited to the detailed
contents of the specification, but should be determined by
the claims.

What is claimed is:

1. An organic light-emitting display, comprising:

a substrate having a first area and second and third areas
neighboring the first area in a column direction and
defined in edge parts of both sides in the first area;

a plurality of subpixels arranged on the substrate in the
column direction and a row direction crossing the
column direction;

a plurality of first electrodes allocated to each of the
plurality of subpixels; and

a bank positioned on the first electrodes,

wherein the bank comprises:

a first bank having a first opening exposing the plurality
of first electrodes arranged in the row direction; and

a second bank having a second opening exposing the
plurality of first electrodes arranged in the column
direction in the first area and a third opening exposing
the one first electrode in at least one of the second area
and the third area.

2. The organic light-emitting display of claim 1, wherein
the first bank is positioned between two adjacent first
electrodes in the column direction.

3. The organic light-emitting display of claim 2, wherein
the first bank is positioned between two adjacent first
electrodes in the column direction in the first area, posi-
tioned between two adjacent first electrodes in the column
direction in a preset area of the second area, and positioned
between two adjacent first electrodes in the column direction
in a preset area of the third area.

4. The organic light-emitting display of claim 2, wherein
at least one of the second area and the third area comprises
one area in which the first bank is not positioned between
two adjacent first electrodes in the column direction.

5. The organic light-emitting display of claim 1, wherein
the second bank is positioned between two adjacent first
electrodes in the row direction.

6. The organic light-emitting display of claim 1, wherein
the second bank comprises a first sub-bank positioned
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between two adjacent first electrodes in the row direction
and a seconds sub-bank positioned between two adjacent
first electrodes in the column direction, wherein the first
sub-bank bank is extended and positioned in the first area,
the second area and the third area, and the seconds sub-bank
bank is positioned in at least one of the second area and the
third area.

7. The organic light-emitting display of claim 1, wherein
a thickness of the bank positioned between two adjacent first
electrodes in the column direction in one of the second area
and the third area is smaller than a thickness of the bank
positioned between two adjacent first electrodes in the
column direction in the first area.

8. The organic light-emitting display of claim 7, wherein
the bank positioned between the two adjacent first electrodes
in the column direction in one of the second area and the
third area has a single structure comprising only the second
bank.

9. The organic light-emitting display of claim 7, wherein
the bank positioned between the two adjacent first electrodes
in the column direction in the first area has a stack structure
of the first bank and the second bank.

10. The organic light-emitting display of claim 1, further
comprising an organic emission layer positioned over the
second opening and the third opening,

wherein the organic emission layers emitting an identical
color are disposed in the second opening and third
opening neighboring in the column direction.

11. The organic light-emitting display of claim 1, wherein
the first bank has a hydrophilic property, and the second
bank has a hydrophobic property.

12. An organic light-emitting display, comprising:

a substrate where first, second and third areas are defined,
and the first area being adjacent to both of the second
and third areas in a row direction;

a plurality of subpixels arranged on the substrate in the
row direction;

a plurality of first electrodes disposed in each of the
plurality of subpixels;

a first bank disposed between two adjacent first electrodes
in the column direction and having a first opening
exposing the plurality of first electrodes arranged in a
column direction that crosses the row direction; and

a second bank disposed between two adjacent first elec-
trodes the row direction and having a second opening
exposing the plurality of first electrodes arranged in the
column direction in the first area and a third opening
exposing the one first electrode in at least one of the
second area and the third area.

13. The organic light-emitting display of claim 12,
wherein the first bank is positioned between the two adjacent
first electrodes in the column direction in the first area, a
preset area of the second area and a preset area of the third
area.

14. The organic light-emitting display of claim 12,
wherein at least one of the second area and the third area
comprises one area in which the first bank is not positioned
between the two adjacent first electrodes in the column
direction.

15. The organic light-emitting display of claim 12,
wherein the second bank comprises a first sub-bank posi-
tioned between the two adjacent first electrodes in the row
direction and a seconds sub-bank positioned between the
two adjacent first electrodes in the column direction.
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16. The organic light-emitting display of claim 15,
wherein the first sub-bank bank is disposed in the first area,
the second area and the third area, and the second sub-bank
is positioned in at least one of the second area and the third
area.

17. The organic light-emitting display of claim 12,
wherein a thickness of the bank positioned between the two
adjacent first electrodes in the column direction in one of the
second area and the third area is smaller than a thickness of
the bank positioned between the two adjacent first electrodes
in the column direction in the first area.

18. The organic light-emitting display of claim 17,
wherein the bank positioned between the two adjacent first
electrodes in the column direction in one of the second area
and the third area has a single structure comprising only the
second bank.

19. The organic light-emitting display of claim 17,
wherein the bank positioned between the two adjacent first
electrodes in the column direction in the first area has a stack
structure of the first bank and the second bank.

20. The organic light-emitting display of claim 12, further
comprising an organic emission layer positioned over the
second opening and the third opening,

wherein the organic emission layers emitting an identical

color are disposed in the second opening and third
opening neighboring in the column direction.
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