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7) ABSTRACT

An organic light-emitting display device including a sub-
strate on which a plurality of sub-pixels are arranged; a thin
film transistor and a first electrode of an organic light-
emitting diode connected to the thin film transistor, the thin
film transistor and the organic light-emitting diode being
disposed in each of the plurality of sub-pixels; a first bank
layer disposed on the first electrode and exposing the first
electrode; and a second bank layer disposed on the first bank
layer and exposing the first bank layer and the first electrode.
Further, the first bank layer includes first regions overlap-
ping with via holes through which the thin film transistor is
connected to the first electrode and second regions which are
regions other than the first regions, and a thickness of the
first regions is greater than a thickness of the second regions.
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2018-0159331 filed in the
Republic of Korea on Dec. 11, 2018, which is incorporated
herein by reference for all purposes as if fully set forth
herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an organic light-
emitting display device having a double bank structure.

Discussion of the Related Art

[0003] Recently, various display devices having reduced
weights and volumes which overcome the disadvantages of
a cathode ray tube have been developed. Such display
devices include a liquid crystal display (LCD), a plasma
display panel (PDP), a field emission display (FED), an
organic light-emitting display device, and the like.

[0004] Organic light-emitting display devices include ele-
ments that spontaneously emit light and have the advantages
of a high response speed, high emission efficiency, a high
luminance and a wide viewing angle. In addition, elements
can be formed on a flexible substrate such as plastic and thus
a flexible display device can be realized. As an organic
light-emitting display device having a large area and high
resolution is required, a plurality of sub-pixels is included in
a single panel. In addition, a mask is generally used to
pattern light emitting layers of red (R), green (G) and blue
(B) sub-pixels. To realize a display device having a large
area, a fine metal mask (FMM) having a large area corre-
sponding to a substrate having a large area is required.
However, a mask is bent as the area thereof increases,
causing occurrence of various failures such as non-deposi-
tion of an organic light emitting material which forms a light
emitting layer at a desired position.

[0005] To solve the aforementioned problem of a deposi-
tion method using a mask, a solution process which is simple
and is advantageous for a large area is attracting interest. The
solution process can pattern a large-area light emitting layer
through inkjet printing or nozzle printing without a mask
and has a very high material use rate of 50% to 80%
compared to evaporation having a material use rate of below
10%. In addition, the solution process provides a glass
transition temperature higher than that of an evaporated thin
film and thus achieves high thermal stability and morphol-

ogy property.
SUMMARY OF THE INVENTION

[0006] However, when a light emitting layer is formed
through the solution process, a thickness non-uniformity of
the light emitting layer due to a thickness deviation in
sub-pixels considerably deteriorates the display quality.
Accordingly, the present invention provides an organic
light-emitting display device having a double bank structure.
[0007] An organic light-emitting display device according
to an embodiment of the present invention includes: a
substrate on which a plurality of sub-pixels are arranged; at
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least one thin film transistor and a first electrode of an
organic light-emitting diode connected to the thin film
transistor, the thin film transistor and the organic light-
emitting diode being disposed in each of the plurality of
sub-pixels; a first bank layer is disposed on the first electrode
and exposing the first electrode; and a second bank layer
disposed on the first bank layer and exposing the first bank
layer and the first electrode, wherein the first bank layer
includes first regions overlapping with via holes through
which the thin film transistor is connected to the first
electrode and second regions which are regions other than
the first regions, and the thickness of the first regions may be
greater than the thickness of the second regions.

[0008] The second bank layer may be disposed between
sub-pixels emitting lights having different colors among the
plurality of sub-pixels. The first regions may be disposed
between sub-pixels emitting the same color light among the
plurality of sub-pixels. The first regions and the second
regions may not overlap. The second regions may overlap
with the second bank layer.

[0009] The first regions may extend in parallel with a
direction in which shorter sides of the plurality of sub-pixels
extend. The first regions may overlap with the second bank
layer while intersecting the second bank layer. The second
regions may be separated having the first region interposed
therebetween. The second regions may extend in parallel
with a direction in which longer sides of the plurality of
sub-pixels extend.

[0010] The second regions may overlap with the second
bank layer while being disposed in parallel with the second
bank layer and are continuously disposed. The second
regions may be disposed between sub-pixels emitting the
same color and between sub-pixels emitting different colors
among the plurality of sub-pixels.

[0011] The first regions may be separated having the
second region interposed therebetween. The first regions
may not overlap with the second bank layer. The via holes
may include a first via hole of a passivation layer which
exposes one of source and drain electrodes of the thin film
transistor, and a second via hole of an overcoat layer which
is disposed on the passivation layer and exposes the first via
hole. The first bank layer may have hydrophilicity and the
second bank layer may have hydrophobicity.

[0012] Further, an organic light-emitting display device
according to an embodiment of the present invention
includes: a substrate on which a plurality of sub-pixels are
arranged; a first electrode of an organic light-emitting diode
disposed in each of the plurality of sub-pixels; a first bank
layer is disposed on the first electrode and exposing the first
electrode; and a second bank layer disposed on the first bank
layer and exposing the first bank layer and the first electrode,
wherein the first bank layer includes first regions disposed
between sub-pixels emitting the same color light among the
plurality of sub-pixels and second regions that are regions
other than the first regions, and the thickness of the first
regions may be greater than the thickness of the second
regions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
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illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0014] FIG. 1 is a schematic block diagram of an organic
light-emitting display device;

[0015] FIG. 2 is a schematic circuit diagram of a sub-
pixel;

[0016] FIG. 3 is a detailed circuit diagram of the sub-pixel;
[0017] FIG. 4 is a schematic diagram showing a layout of

sub-pixels according to an embodiment of the present inven-
tion;

[0018] FIG. 5 isa cross-sectional view taken along line I-I'
of FIG. 4;
[0019] FIG. 6 is a plan view showing an organic light-

emitting display device according to a first embodiment of
the present invention;

[0020] FIG. 7 is a cross-sectional view taken along line
II-IT' of FIG. 6;

[0021] FIG. 8 is a cross-sectional view taken along line of
FIG. 6;

[0022] FIG. 9 is a cross-sectional view showing thickness
non-uniformity of an organic light emitting layer in a
solution process;

[0023] FIG. 10 is a cross-sectional view showing defects
in an organic light-emitting diode caused by particles;
[0024] FIG. 11 is a plan view showing the organic light-
emitting display device according to the first embodiment of
the present invention;

[0025] FIG. 12 is a cross-sectional view taken along line
IV-IV' of FIG. 11,

[0026] FIG. 13 is a cross-sectional view taken along line
V-V' of FIG. 11,

[0027] FIG. 14 is a plan view showing an organic light-
emitting display device according to a second embodiment
of the present invention;

[0028] FIG. 15 is a cross-sectional view taken along line
VI-VT of FIG. 14;

[0029] FIG. 16 is a plan view showing an organic light-
emitting display device according to a third embodiment of
the present invention; and

[0030] FIG. 17 is a cross-sectional view taken along line
VII-VII' of FIG. 16.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0031] The advantages, features and methods for accom-
plishing the same of the present invention will become more
apparent through the following detailed description with
respect to the accompanying drawings. However, the present
invention is not limited by embodiments described blow and
is implemented in various different forms, and the embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the
invention to those skilled in the art. The present invention is
defined by the scope of the claims.

[0032] Shapes, sizes, ratios, angles, numbers, etc. shown
in the figures to describe embodiments of the present inven-
tion are exemplary and thus are not limited to particulars
shown in the figures. Like numbers refer to like elements
throughout the specification. It will be further understood
that when the terms “include”, “have” and “comprise” are
used in this specification, other parts may be added unless “~
only” is used. An element described in the singular form is
intended to include a plurality of elements unless context
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clearly indicates otherwise. In interpretation of a component,
the component is interpreted as including an error range
unless otherwise explicitly described. When an element is
referred to as being “on” or “under” another element, it can
be “directly” on or under another element or can be “indi-
rectly” formed such that an intervening element is also
present.

[0033] In the following description of the embodiments,
“first” and “second” are used to describe various compo-
nents, but such components are not limited by these terms.
The terms are used to discriminate one component from
another component. Accordingly, a first component men-
tioned in the following description may be a second com-
ponent within the technical spirit of the present invention.
Features of embodiments of the present invention can be
coupled or combined partially or overall and technically
interoperated in various manners, and the embodiments may
be implemented independently or associatively.

[0034] Hereinafter, embodiments of the present invention
will be described in detail with reference to the attached
drawings. The same reference numbers refer to the same
components throughout this specification. In the following
description, if a detailed description of known techniques
associated with the present invention would unnecessarily
obscure the gist of the present invention, detailed description
thereof will be omitted.

[0035] Although examples of a display device according
to an embodiment of the present invention may include an
organic light-emitting display device, a liquid crystal dis-
play, an electrophoretic display device, and the like, the
organic light-emitting display device is exemplified in the
present invention. The organic light-emitting display device
includes an organic light emitting layer formed of an organic
material between a first electrode that is an anode and a
second electrode that is a cathode. Accordingly, the organic
light-emitting display device is a spontaneous emission
display device which emits light according to energy gen-
erated when excitons, which are hole-electron pairs gener-
ated according to combination of holes supplied from the
first electrode and electrons supplied from the second elec-
trode in the organic light emitting layer, are dropped to the
ground state.

[0036] FIG. 1 is a schematic block diagram of an organic
light-emitting display device and FIG. 2 is a schematic
circuit diagram of a sub-pixel. As shown in FIG. 1, the
organic light-emitting display device 10 includes an image
processor 11, a timing controller 12, a data driver 13, a scan
driver 14, and a display panel 20.

[0037] The image processor 11 outputs a data enable
signal DE along with a data signal DATA supplied from an
external device. Although the image processor 11 may also
output one or more of a vertical synchronization signal, a
horizontal synchronization signal and a clock signal in
addition to the data enable signal DE, illustration of these
signals is omitted for convenience of description.

[0038] In addition, the timing controller 12 is provided
with the data signal DATA along with the data enable signal
DE or driving signals including the vertical synchronization
signal, the horizontal synchronization signal, the clock sig-
nal and the like from the image processor 11. The timing
controller 12 outputs a gate timing control signal GDC for
controlling operation timing of the scan driver 14 and a data
timing control signal DDC for controlling operation timing
of the data driver 13 based on the driving signals.
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[0039] The data driver 13 samples and latches the data
signal DATA supplied from the timing controller 12 in
response to the data timing control signal DDC supplied
from the timing controller 12 to convert the data signal
DATA into a gamma reference voltage and outputs the
gamma reference voltage. The data driver 13 outputs the
data signal DATA through data lines DL1 to DLn. The data
driver 13 may be configured in the form of an integrated
circuit (1C).

[0040] Further, the scan driver 14 outputs a scan signal in
response to the gate timing control signal GDC supplied
from the timing controller 12. The scan driver 14 also
outputs the scan signal through gate lines GL1 to GLm, and
is configured in the form of an IC or configured as a gate in
panel (GOP) in the display panel 20.

[0041] The display panel 20 displays an image in response
to the data signal DATA and the scan signal supplied from
the data driver 13 and the scan driver 14. As shown, the
display panel 20 includes sub-pixels 50 that operate to
display images. In more detail, the sub-pixels 50 include red,
green and blue sub-pixels or include white, red, green and
blue sub-pixels. The sub-pixels 50 may have one or more
different emission areas according to emission characteris-
tics.

[0042] As shown in FIG. 2, one sub-pixel includes a
switching transistor 30, a driving transistor 35, a capacitor
40, a compensation circuit 45, and an organic light-emitting
diode 60. The switching transistor 30 performs a switching
operation such that a data signal supplied through a first data
line 36 is stored as a data voltage in the capacitor 40 in
response to a scan signal supplied through a first gate line 32.
The driving transistor 35 operates to allow a driving current
to flow between a power line (high voltage) 42 and a cathode
power line (low voltage) 44 according to the data voltage
stored in the capacitor 40. The organic light-emitting diode
60 operates to emit light according to the driving current
generated by the driving transistor 35.

[0043] Further, the compensation circuit 45 is added to the
sub-pixel in order to compensate for a threshold voltage of
the driving transistor 35 and is composed of one or more
transistors. The compensation circuit 45 is also configured in
various manners according to external compensation meth-
ods, and an example thereof will be described below.
[0044] As shown in FIG. 3, the compensation circuit 45
includes a sensing transistor 65 and a sensing line (or a
reference line) 70. The sensing transistor 65 is connected
between the source electrode of the driving transistor 35 and
the anode of the organic light-emitting diode 60 (connected
to a sensing node). The sensing transistor 65 operates to
supply an initialization voltage (or a sensing voltage) deliv-
ered through the sensing line 70 to the sensing node of the
driving transistor 35 or to sense a voltage or current of the
sensing node of the driving transistor 35 or the sensing line
70.

[0045] Further, as shown, the switching transistor 30 has
a first electrode connected to the first data line 36 and a
second electrode connected to the gate electrode of the
driving transistor 35. Also, the driving transistor 35 has a
first electrode connected to the power line 42 and a second
electrode connected to the anode of the organic light-
emitting diode 60. The capacitor 40 has a first electrode
connected to the gate electrode of the driving transistor 35
and a second electrode connected to the anode of the organic
light-emitting diode 60. In addition, the organic light-emit-
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ting diode 60 has the anode connected to the second elec-
trode of the driving transistor 35 and the cathode connected
to the second power line 44. The sensing transistor 65 has a
first electrode connected to the sensing line 70 and a second
electrode connected to the anode of the organic light-
emitting diode 60 and the second electrode of the driving
transistor 35.

[0046] The operating time of the sensing transistor 65 may
be similar/identical to that of the switching transistor 30
according to an external compensation algorithm (or the
configuration of the compensation circuit). For example, the
gate electrode of the switching transistor 30 may be con-
nected to the first gate line 32 and the gate electrode of the
sensing transistor 65 may be connected to a second gate line
34. In this instance, a scan signal Scan is transmitted through
the first gate line 32 and a sensing signal Sense is transmitted
through the second gate line 34. As another example, the first
gate line 32 connected to the gate electrode of the switching
transistor 30 and the second gate line 34 connected to the
gate electrode of the sensing transistor 65 may be connected
such that they are commonly shared.

[0047] In addition, the sensing line 70 can be connected to
the data driver. In this instance, the data driver can sense
sensing nodes of sub-pixels and generate sensing results for
a non-display period or N frames (N is an integer equal to
or greater than 1) of an image in real time. Meanwhile, the
switching transistor 30 and the sensing transistor 65 may be
turned on at the same time. In this instance, a sensing
operation through the sensing line 70 and a data output
operation for outputting a data signal are separated (distin-
guished) from each other according to a time division
operation of the data driver.

[0048] In addition, a compensation object according to
sensing results may be a digital data signal, an analog data
signal, gamma or the like. Further, a compensation circuit
for generating a compensation signal (or a compensation
voltage) based on sensing results may be configured in the
data driver or the timing controller or configured as an
additional circuit.

[0049] As shown in FIG. 3, a light shielding layer 80 may
be disposed only under a channel region of the driving
transistor 35 or disposed under channel regions of the
switching transistor 30 and the sensing transistor 65 as well
as the channel region of the driving transistor 35. The light
shielding layer 80 can be simply used for the purpose of
blocking external light or may be used as an electrode that
is connected to other electrodes or lines and constitutes a
capacitor and the like. Accordingly, a multi-level metal layer
(multiple levels of dissimilar metals) is selected as the light
shielding layer 80 such that it has light shielding character-
istics.

[0050] Although a sub-pixel in a 3T(Transistor)1C(Ca-
pacitor) structure including the switching transistor 30, the
driving transistor 35, the capacitor 40, the organic light-
emitting diode 60 and the sensing transistor 65 has been
described as an example in FIG. 3, a sub-pixel may be
configured in 3T2C, 4T2C, 5T1C, 6T2C and the like when
the compensation circuit 45 is added.

[0051] Next, FIG. 4 is a schematic diagram showing a
layout of sub-pixels according to an embodiment of the
present invention, and FIG. 5 is a cross-sectional view taken
along line I-I' of FIG. 4. Referring to FIG. 4, a first sub-pixel
82, a second sub-pixel 84 and a third sub-pixel 86 are formed
in a display area of a substrate. A circuit including the
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organic light-emitting diode (light-emitting element), and
the switching transistor 30, the sensing transistor 65 and the
driving transistor 35 for driving the organic light-emitting
diode is formed in each of the first, second and third
sub-pixels 82, 84 and 86. In each of the first, second and
third sub-pixels 82, 84 and 86, the organic light-emitting
diode emits light in response to operations of the switching
transistor 30, the sensing transistor 65 and the driving
transistor 35. The power line 42, the sensing line 70 and the
first to third data lines 36, 38 and 52 are disposed between
the first, second and third sub-pixels 82, 84 and 86. The first
and second gate lines 32 and 34 are disposed to cross the
first, second and third sub-pixels 82, 84 and 86.

[0052] Although interconnection lines such as the power
line 42, the sensing line 70 and the first to third data lines 36,
38 and 52 and the electrodes constituting the thin film
transistors are disposed at different levels, they are electri-
cally connected through contact holes (via holes). The
sensing line 70 is connected to the sensing transistors 65 of
the first, second and third sub-pixels 82, 84 and 86 through
a sensing connection line 72. Further, the power line 42 is
connected to the driving transistors 35 of the first, second
and third sub-pixels 82, 84 and 86 through a power connec-
tion line 74. The first and second gate lines 32 and 34 are
connected to the sensing and switching transistors 65 and 30
of the first, second and third sub-pixels 82, 84 and 86.
[0053] The aforementioned first sub-pixel 82 may be a red
sub-pixel, the second sub-pixel 84 may be a green sub-pixel
and the third sub-pixel 86 may be a blue sub-pixel. However,
the positions at which the sub-pixels are disposed may be
changed. A cross-sectional structure of the first sub-pixel
among the first to third sub-pixels will be described as an
example with reference to FIG. 5.

[0054] Referring to FIG. 5, the light shielding layer 80 is
disposed on a substrate 100. The light shielding layer 80
serves to block external light to prevent photoelectric current
from being generated in transistors. A buffer layer 105 is
disposed on the light shielding layer 80. The buffer layer 105
serves to protect transistors formed through subsequent
processes from impurities such as alkali ions leaking from
the light shielding layer 80. The buffer layer 105 may be a
silicon oxide (SiOx) layer, a silicon nitride (SiNx) layer or
a multilayer thereof.

[0055] A semiconductor layer 110 of the driving transistor
35 is disposed on the buffer layer 105. The semiconductor
layer 110 may be formed of silicon, an oxide or an organic
semiconductor. A silicon semiconductor layer may be
formed using amorphous silicon or polysilicon obtained by
crystallizing amorphous silicon. An oxide semiconductor
layer may be formed of any one of zinc oxide (Zn0O), indium
zinc oxide (InZn0), indium gallium zinc oxide (InGaZnO)
and zinc tin oxide (ZnSnO). An organic semiconductor layer
may be formed of a low molecular or high molecular organic
material such as merocyanine, phthalocyanine, pentacene or
thiophene polymer. The semiconductor layer 110 includes a
drain region and a source region containing p-type or n-type
impurities and a channel interposed therebetween.

[0056] A gate insulating layer 115 is disposed on the
semiconductor layer 110 and may be a silicon oxide (SiOx)
layer, a silicon nitride (SiNx) layer or a multilayer thereof.
A gate electrode 120 is disposed on a region of the gate
insulating layer 115 which corresponds to a predetermined
region of the semiconductor layer 110, that is, a channel
when impurities have been injected thereinto. Further, the
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gate electrode 120 is formed of 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 thereof. Further,
the gate electrode 120 may be a multilayer formed of
materials selected from a group consisting of molybdenum
(Mo), aluminum (Al), chrome (Cr), gold (Au), titanium (Ti),
nickel (Ni), neodymium (Nd) and copper (Cu) or alloys
thereof. For example, the gate electrode 120 may be a double
layer of molybdenum/aluminum-neodymium or molybde-
nuny/aluminum.

[0057] An interlayer insulating layer 125 for insulating the
gate electrode 120 is disposed on the gate electrode 120 and
may be a silicon oxide (SiOx) layer, a silicon nitride (SiNx)
layer or a multilayer thereof. Further, a source electrode 130
and a drain electrode 135 are disposed on the interlayer
insulating layer 125. The source electrode 130 and the drain
electrode 135 are connected to the semiconductor layer 110
through contact holes 137 which expose the source and drain
regions of the semiconductor layer 110. In addition, the
source electrode 130 and the drain electrode 135 may be
formed of a single layer or a multilayer. When the source
electrode 130 and the drain electrode 135 are a single layer,
they may be formed of any one selected from the group
consisting of molybdenum (Mo), aluminum (Al), chrome
(Cr), gold (Auw), titanium (T1), nickel (Ni), neodymium (Nd)
and copper (Cu) or an alloy thereof. Further, when the source
electrode 130 and the drain electrode 135 are a multilayer,
they may be formed of a double layer of molybdenum/
aluminum-neodymium or a tri-layer of titanium/aluminum/
titanium, molybdenuny/aluminum/molybdenum or molyb-
denum/aluminum-neodymium/molybdenum.

[0058] The first data line 36 is disposed in a region distant
from the driving transistor 35 and the cathode power line 44
is disposed in another region distant from the driving
transistor 35. Accordingly, the driving transistor 35 includ-
ing the semiconductor layer 110, the gate electrode 120, the
source electrode 130 and the drain electrode 135 is formed.
[0059] As shown, a passivation layer 140 is disposed on
the substrate 100 including the driving transistor 35. In more
detail, the passivation layer 140 is an insulating layer for
protecting elements formed thereunder and may be a silicon
oxide (SiOx) layer, a silicon nitride (SiNx) layer or a
multilayer thereof. The passivation layer 140 includes a first
via hole 142 which exposes the drain electrode 135 of the
driving transistor 35 disposed thereunder and a second via
hole 143 which exposes the cathode power line 44.

[0060] In addition, an overcoat layer 150 is disposed on
the passivation layer 140. In more detail, the overcoat layer
150 may be planarization layer for mitigating stepped por-
tions of the understructure and may be formed of an organic
material such as polyimide, benzocyclobutene series resin or
acrylate. As shown, the overcoat layer 150 includes a third
via hole 152 which exposes the first via hole 142 of the
passivation layer 140 to expose the drain electrode 135 and
a fourth via hole 154 which exposes the second via hole 143
of the passivation layer 140 to expose the cathode power line
44.

[0061] The organic light-emitting diode 60 is formed on
the overcoat layer 150. The organic light-emitting diode 60
includes a first electrode 160 connected to the driving
transistor 35, a second electrode 180 disposed opposite to
the first electrode 160, and an organic light emitting layer
175 interposed between the first electrode 160 and the
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second electrode 180. The first electrode 160 may be an
anode and the second electrode 180 may be a cathode.
[0062] The first electrode 160 is disposed on the overcoat
layer 150 and may be connected to the drain electrode 135
of the driving transistor 35 through the third via hole 152 of
the overcoat layer 150 and the first via hole 142 of the
passivation layer 140. Although the first electrode 160 may
be allocated per sub-pixel, the present invention is not
limited thereto. The first electrode 160 may serve as a
transmissive electrode by being formed of a transparent
conductive material such as an indium tin oxide (ITO),
indium zinc oxide (IZO) or zinc oxide (ZnO) or serve as a
reflective electrode by including a reflective layer in accor-
dance with an adopted emission method. The reflective layer
may be formed of aluminum (Al), copper (Cu), silver (Ag),
nickel (Ni) or an alloy thereof and preferably formed of APC
(silver/palladium/copper alloy).

[0063] A connection pattern 165 connected to the cathode
power line 44 through the fourth via hole 154 of the overcoat
layer 150 and the second via hole 143 of the passivation
layer 140 is disposed on a portion of the overcoat layer 150
which is separated from the first electrode 160. The con-
nection pattern 165 is formed in the same structure as the
first electrode 160.

[0064] A bank layer 170 is disposed on the substrate 100
on which the first electrode 160 is formed. The bank layer
170 includes a first bank layer 172 and a second bank layer
176. In addition, the first bank layer 172 includes a first
opening 173 which exposes the first electrode 160 and the
second barnk layer 176 includes a second opening 177 which
exposes a part of the first bank layer 172 and the first
electrode 160. The second opening 177 may be formed to be
larger than the first opening 173 to expose a part of the first
bank layer 172.

[0065] In addition, the first bank layer 172 includes a third
opening 174 which exposes the connection pattern 165 and
the second bank layer 176 includes a fourth opening 178
which exposes a part of the first bank layer 172 and the
connection pattern 165. The fourth opening 178 may be
formed to be larger than the third opening 174 to expose a
part of the first bank layer 172.

[0066] The organic light emitting layer 175 is disposed on
the substrate 100 on which the bank layer 170 is formed. The
organic light emitting layer 175 includes a light emitting
layer (EL) and may further include at least one of a hole
injection layer (HIL), a hole transport layer (HTL), an
electron transport layer (ETL) and an electron injection layer
(EIL). Further, the organic light emitting layer 175 may be
coated through a solution process such as inkjet printing or
nozzle coating and dried such that the top surface of the
organic light emitting layer 175 which contacts the bank
layer 170 can be rounded.

[0067] The second electrode 180 is disposed on the
organic light emitting layer 175 and may be formed on the
overall surface of the substrate 100. The second electrode
180 can serve as a transmissive electrode or a reflective
electrode in accordance with an adopted emission method.
When the second electrode 180 is a transmissive electrode,
the second electrode 180 may be formed of a transparent
conductive material such as ITO or 170, or magnesium
(Mg), calcium (Ca), aluminum (Al), silver (Ag) or an alloy
thereof which is as thin as light can pass it. In addition, the
second electrode 180 is connected to the cathode power line
44 by being connected to the connection pattern 165 through

Jun. 11, 2020

the third opening 174 of the first bank layer 172 and the
fourth opening 178 of the second bank layer 176.

[0068] Further, an opposite substrate 190 is disposed
opposite the substrate 100 on which the driving transistor 35
and the organic light-emitting diode 60 are formed. In more
detail, the opposite substrate 190 is for sealing the substrate
100 and includes a color filter 195 disposed on the lower
surface thereof. The color filter 195 may be a red color filter
and serves to deepen color coordinates of red. For example,
when the first sub-pixel is a red sub-pixel, the opposite
substrate 190 may include a red color filter in a region
corresponding to the first sub-pixel. In addition, regions of
the opposite substrate 190 which correspond to the second
sub-pixel that is a green sub-pixel and the third sub-pixel
that is a blue sub-pixel may not include any color filter.
However, the present invention describes an example and all
sub-pixels may include color filters having colors corre-
sponding thereto. The structure shown in FIG. 5 can be
equally applied to not only the corresponding sub-pixels but
also other sub-pixels.

[0069] The organic light-emitting display device
described above with reference to FIGS. 1 to 5 will now be
described in more detail below.

First Embodiment

[0070] FIG. 6 is a plan view showing the organic light-
emitting display device according to a first embodiment of
the present invention, FIG. 7 is a cross-sectional view taken
along line II-IT' of FIG. 6, FIG. 8 is a cross-sectional view
taken along line III-IIT' of FIG. 6, FIG. 9 is a cross-sectional
view showing thickness non-uniformity of an organic light
emitting layer in a solution process, and FIG. 10 is a
cross-sectional view showing defects in an organic light-
emitting diode caused by particles.

[0071] Referring to FIGS. 6 and 7, the organic light-
emitting display device according to the first embodiment of
the present invention includes the substrate 100 on which a
plurality of sub-pixels S0R, 50G and 50B are arranged. The
substrate 100 may have various plane shapes. For example,
the substrate 100 may have square, circular and oval shapes
as well as a rectangular shape shown in the figures.

[0072] The aforementioned thin film transistors, capacitor
and organic light-emitting diode are disposed on the sub-
strate 100. The organic light-emitting diode 60 includes the
first electrode 160, the organic light emitting layer 175 and
the second electrode 180. Emission regions of the sub-pixels
50R, 50G and 50B are defined by the bank layer 170. The
bank layer 170 is described in detail in FIG. 6 and thus
illustration of other components is omitted.

[0073] The sub-pixels 50R, 50G and 50B may be arranged
in a first direction (e.g., x-axis direction) and a second
direction (e.g., y-axis direction) which intersect each other.
Sub-pixels arranged in the first direction can emit light
having different colors and sub-pixels arranged in the second
direction can emit light having the same color. For example,
the red sub-pixel 50R, the green sub-pixel 50G and the blue
sub-pixel 50B can be repeatedly arranged in the first direc-
tion, and the sub-pixels arranged in the second reaction can
be arranged so the red sub-pixels 50R are arranged in the
first column, the green sub-pixels 50G are arranged in the
second column and the blue sub-pixels 50B are arranged in
the third column. However, the present invention describes
an example of sub-pixel arrangement and the sub-pixels can
be arranged in various manners.
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[0074] The first electrode 160 of the organic light-emitting
diode is disposed on each of the sub-pixels S0R, 50G and
50B. In addition, the bank layer 170 is disposed on the first
electrode 160 to define an emission region and includes the
first bank layer 172 and the second bank layer 176.

[0075] The first bank layer 172 is positioned on the first
electrode 160 to cover the edge of the first electrode 160.
The first bank layer 172 includes the first openings 173 each
of which exposes at least a part of the first electrode 160.
One first opening 173 exposes one first electrode 160.
Accordingly, the first openings 173 can one-to-one corre-
spond to the first electrodes 160.

[0076] Further, the first bank layer 172 can be formed to
be relatively thin such that it can be covered by an organic
light emitting layer formed thereon. The first bank layer 172
can also have hydrophilicity and be formed of a hydrophilic
inorganic material such as silicon oxide (S8i0x) or silicon
nitride (SiNx), for example.

[0077] Although FIG. 6 illustrates an example in which
the first openings 173 have a rectangular shape, the present
invention is not limited thereto. Further, FIG. 6 illustrates
that the first openings 173 have the same shape and area, but
the present invention is not limited thereto and at least one
first opening 173 may have a shape and/or an area different
from those of other ones. For example, the shapes and/or the
areas of the first openings 173 may be appropriately selected
in consideration of the durability of an organic light emitting
material for forming the organic light emitting layer of the
organic light-emitting diode. Further, a region of the first
electrode 160 exposed by the first opening 173 can be
defined as an emission region.

[0078] In addition, the second bank layer 176 is disposed
on the substrate 100 on which the first bank layer 172 is
formed and is positioned between sub-pixels emitting lights
having different colors among the sub-pixels. The second
bank layer 176 includes the second openings 177 each of
which exposes at least a part of the first electrode 160.
Further, the second openings 177 are arranged in parallel in
the first direction and extend in the second direction. The
second openings 177 also extend in the second direction to
expose the first electrodes 160 of the sub-pixels arranged in
the second direction. Further, the second openings 177
extend in the second direction to expose the first openings
173 arranged in the second direction.

[0079] The second bank layer 176 may also have hydro-
phobicity. For example, the second bank layer 176 can be
formed by coating a hydrophobic material on an insulating
layer or formed of a hydrophobic material. The second bank
layer 176 may also be formed of an organic material. In
addition, the organic light emitting material of the organic
light emitting layer can converge on the center of the
emission region according to hydrophobicity of the second
bank layer 176. Further, the second bank layer 176 can serve
as a barrier that confines organic light emitting materials
dropped on the corresponding regions to prevent organic
light emitting materials having different colors from being
mixed.

[0080] Although FIG. 6 illustrates an example in which
the second openings 177 have a bar shape, the present
invention is not limited thereto. In addition, FIG. 6 illustrates
that the second openings 177 have the same shape and area,
but the present invention is not limited thereto and at least
one second opening 177 may have a shape and/or an area
different from those of other ones. For example, the shapes
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and/or the areas of the second openings 177 may be appro-
priately selected in consideration of the durability of the
organic light emitting material.

[0081] The second openings 177 are positioned distant
from the outer sides of the first openings 173. That is, the
boundary of the first bank layer 172 is separated from the
boundary of the second bank layer 176 by a predetermined
distance. Accordingly, the first openings 173 can be exposed
by the second openings 177 and the first bank layer 172 can
be exposed by the second bank layer 176.

[0082] Next, the structures of the first electrode, the bank
layers, the organic light emitting layer and the second
electrode will be described with reference to FIGS. 7 and 8.
In FIGS. 7 and 8, the structures under the overcoat layer 150
are omitted and the structures of the first electrode, the bank
layers, the organic light emitting layer and the second
electrode are described in detail. The omitted structures
under the overcoat layer 150 include the semiconductor
layer 110, the gate electrode 120, the source electrode 130
and the drain electrode 135 of the driving transistor 35
disposed under the first electrode 160 in FIG. 5. Further, the
light shielding layer 80 disposed under the driving transistor
35 and the cathode power line 44 disposed in a region distant
from the driving transistor 35 are also omitted.

[0083] As shown, the first electrodes 160 of the respective
sub-pixels are disposed on the overcoat layer 150, and the
edges of the first electrodes 160 are covered by the first bank
layer 172 and thus parts thereof are exposed. The second
bank layer 176 is also positioned on the first bank layer 172.

[0084] Further, the organic light emitting layer 175 is
disposed on the substrate on which the second bank layer
176 is formed. The organic light emitting layer 175 are also
formed in the second openings 177 of the second bank layer
176 in a direction in which the second openings 177 extend.
That is, the organic light emitting material dropped (e.g.,
deposited) on one second opening 177 covers the first
electrodes 160 and the first bank layer 172 exposed by the
second opening 177. The organic light emitting material also
completely covers the first bank layer 172 and thus is not
separated by the first bank layer 172 but is separated by the
second band layer 176.

[0085] 1In addition, an organic light emitting material hav-
ing a color is deposited on a plurality of first electrodes 160
exposed by one second opening 177. This means that
sub-pixels allocated to a region corresponding to one second
opening 177 emit light having the same color. The plane
shape of the organic light emitting layer 175 corresponds to
the plane shape of the second opening 177 and may be a bar
shape, for example.

[0086] Organic light emitting materials having different
colors can also be sequentially alternately deposited on
corresponding second openings 177. The organic light emit-
ting materials having different colors include, for example,
organic light emitting materials emitting red, green and blue
lights.

[0087] Further, the second bank layer 176 is positioned
between first electrodes 160 neighboring in the first direction
(x-axis direction of FIG. 6) to prevent organic light emitting
materials having different colors deposited on the second
openings 177 neighboring in the first direction from being
mixed. That is, organic light emitting materials having
different colors deposited on different second openings 177
are physically separated by the second bank layer 176.
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[0088] In addition, an organic light emitting material used
to form the organic light emitting layer 175 is deposited to
cover at least a part of the first electrode 160, a part of the
first bank layer 172 and a part of the second bank layer 176
in a solution process. The first bank layer 172 may also be
formed from a hydrophilic thin film for preventing wetta-
bility deterioration due to hydrophobicity of the first elec-
trode 160 to induce a hydrophilic organic light emitting
material to well spread. Further, the second bank layer 176
is a hydrophobic thick film and causes the hydrophilic
organic light emitting material to converge on the center
region. The organic light emitting layer 175 can also be
formed to a relatively uniform thickness in the emission
region according to the structures of the first bank layer 172
and the second bank layer 176.

[0089] In the present invention, a plurality of sub-pixels
emitting light having the same color may be allocated to one
second opening 177. If the second openings 177 expose
respective sub-pixels, organic light emitting materials
deposited on the second openings 177 may have different
thicknesses due to an equipment deviation during the solu-
tion process. In more detail, the equipment deviation refers
to a discharge rate deviation between nozzles of an inkjet
apparatus. That is, nozzles used to deposit organic light
emitting materials to the second openings 177 may not have
a uniform discharge rate. In this instance, organic light
emitting materials deposited on sub-pixels through nozzles
allocated to the sub-pixels may have different thicknesses
according to locations.

[0090] Accordingly, the present invention allocates a plu-
rality of sub-pixels emitting the same color light to one
second opening 177 and allocates a plurality of nozzles
corresponding to the number of sub-pixels, and thus a
discharge rate deviation between nozzles can be compen-
sated and organic light emitting materials deposited on the
second openings 177 can have a uniform thickness.

[0091] Accordingly, the organic light-emitting display
device according to an embodiment of the present invention
can prevent the deterioration of thickness uniformity of the
organic light emitting layer 175 to prevent display quality
deterioration caused by a thickness deviation in sub-pixels.
In addition, the uniformity of the organic light emitting layer
175 can be secured to prevent a decrease in the lifespan of
elements and defects with respect to generation of dark
spots.

[0092] The aforementioned predetermined distance
between the boundary of the first bank layer 172 and the
boundary of the second bank layer 176 refers to a minimum
distance that can secure thickness uniformity of the organic
light emitting layer 175. If the boundary of the first bank
layer 172 and the boundary of the second bank layer 176 are
closer to each other than the predetermined distance, the
uniformity of the organic light emitting layer 175 cannot be
secured. If the boundary of the first bank layer 172 and the
boundary of the second bank layer 176 are separated from
each other by more than the predetermined distance, the area
of the first electrode 160 covered by the first bank layer 172
may increase to decrease an aperture ratio.

[0093] In the organic light-emitting display device accord-
ing to an embodiment of the present invention, the second
bank layer 176 is not disposed between sub-pixels arranged
in the second direction because the second openings 177 of
the second bank layer 176 extend in the second direction.
Accordingly, the present invention can improve the degree
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of freedom in design and secure a wide emission region on
the first electrode 160 because the aforementioned positional
restriction on the first bank layer 172 is relatively reduced.
Hence, the present invention can provide an organic light-
emitting display device with an improved degree of freedom
in design and a sufficient aperture ratio.

[0094] Furthermore, the areas of sub-pixels arranged in a
display device relatively decrease as resolution increases. In
this instance, organic light emitting materials are not depos-
ited at proper positions and thus color mixing of organic
light emitting layers 175 having different colors may occur.
The present invention can secure a sufficient organic light
emitting material dispensing area in the wide second open-
ing 177 corresponding to a plurality of sub-pixels to prevent
color mixing,

[0095] Referring to FIG. 9, when the organic light emit-
ting layer 175 is formed using a solution process, a pile up
phenomenon may occur to deteriorate the emission charac-
teristic of the organic light-emitting display device. Specifi-
cally, an organic light emitting material is deposited on the
first electrode 160 defined by the bank layer 170 through an
inkjet apparatus or the like. The deposited organic light
emitting material, that is, the organic light emitting layer has
a thickness deviation according to location due to a curing
rate difference and stepped portions disposed thereunder
during a curing process. That is, a thickness of the organic
light emitting layer is formed thick at the edge portion A in
contact with the bank layer, and is formed thin at the center
portion M. Thus, the thickness of the organic light emitting
layer is formed non-uniform.

[0096] When the organic light emitting layer 175 is non-
uniformly formed as described above, the luminance devia-
tion according to location may be generated to decrease
display quality. Further, a current density difference may be
generated in the organic light emitting layer 175 to reduce
the lifespan of elements or dark spots may be generated to
decrease process yield. In view of this, it is preferable to
minimize an area in which the pile up phenomenon occurs
in formation of a light emitting layer using a solution
process.

[0097] Referring to FIG. 10, the first electrode 160 is
connected to the drain electrode 135 through the first via
hole 142 of the passivation layer 140 and the third via hole
153 of the overcoat layer 150 which expose the drain
electrode 135, as described with reference to FIG. 5. The
first bank layer 172 is also formed on the first electrode 160
to be thinner at a stepped portion of the first electrode 160
due to stepped portions of the first via hole 142 and the third
via hole 153. When a particle 99 is present on the neigh-
boring first electrode 160, the organic light emitting material
deposited on the first electrode 160 is concentrated to the
particle 99 and thus the organic light emitting layer 175 is
formed relatively thick around the particle 99 and formed
relatively thin in other regions. Accordingly, the stepped
portion of the first electrode 160 may be exposed from the
first bank layer 172 and the organic light emitting layer 175
to generate a short-circuit 98 with respect to the second
electrode 180. Consequently, dark spots due to short-circuit
between the first electrode 160 and the second electrode 180
may be generated.

[0098] To prevent this, the first bank layer 172 is formed

thick on the third via hole 153 of the overcoat layer 150
through which the first electrode 160 is connected to the
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drain electrode 135 of the driving transistor in the first
embodiment of the present invention.

[0099] Next, FIG. 11 is a plan view showing the organic
light-emitting display device according to the first embodi-
ment of the present invention, FIG. 12 is a cross-sectional
view taken along line IV-IV' of FIG. 11, and FIG. 13 is a
cross-sectional view taken along line V-V' of FIG. 11.
[0100] Referring to FIG. 11, the sub-pixels 50R, 50G and
50B include emission regions 200 defined by the first bank
layer 172. The first bank layer 172 may include relatively
thick regions. Specifically, the first bank layer 172 may
include first regions 210 that are relatively thick and second
regions 220 thinner than the first regions 210. The first
regions 210 may be defined as regions which are disposed
between the emission regions 200 of the sub-pixels 50R
arranged in the second direction (y-axis direction) and
extend in the first direction (x-axis direction). In FIG. 11, the
first direction is a direction in which the shorter sides of the
sub-pixels 50R, 50G and 50B extend and the first regions
210 extend in parallel with the direction in which the shorter
sides of the sub-pixels 50R, 50G and 50B extend. Further,
the first bank layer 172 is disposed in an area other than the
emission regions 200 of the sub-pixels 50R, 50G and 50B.
The first regions 210 of the first bank layer 172 may also be
regions disposed between the emission regions 200 of the
sub-pixels 50R (or the sub-pixels 50G or the sub-pixels 50B)
arranged in the second direction. In other words, the first
regions 210 of the first bank layer 172 may be regions
disposed between sub-pixels emitting the same color light.
[0101] In addition, the second regions 220 are defined as
regions which are disposed between the emission regions
200 of the sub-pixels 50R, 50G and 50B arranged in the first
direction and extend in the second direction. The second
regions 220 are regions disposed between sub-pixels emit-
ting light having different colors. The second regions 220
may be regions of the first bank layer 172 other than the first
regions 210.

[0102] Further, the first regions 210 intersect the longitu-
dinal direction (y-axis direction) of the second regions 220
to cut off the second regions 220. Accordingly, the first
regions 210 are formed in a bar shape continuously extend-
ing from one side to the other side of the substrate, whereas
the second regions 220 are separately disposed having the
first region 210 interposed therebetween. In addition, the
first regions 210 overlap with the second bank layer 176
while intersecting the second bank layer 176. As shown, the
second regions 220 do not overlap with the first regions 210
but overlap with the second bank layer 176.

[0103] The first regions 210 of the first bank layer 172
overlap with at least the third via hole 153 through which the
first electrode 160 is connected to the drain electrode 135.
Specifically, referring to FIG. 12, the passivation layer 140
including the first via hole 142 which exposes the drain
electrode 135 is disposed on the drain electrode 135 of the
driving transistor. In addition, the overcoat layer 150 includ-
ing the third via hole 154 which exposes the drain electrode
135 is disposed on the passivation layer 140. The first
electrode 160 connected to the drain electrode 135 through
the first and third via holes 142 and 153 is disposed on the
overcoat layer 150. Also, the first bank layer 172 including
the first opening 173 which exposes the first electrode 160
is disposed on the first electrode 160 is disposed on the first
bank layer 172, and the second bank layer 176 including the
second opening 177 which exposes the first opening 173 is
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disposed on the first bank layer 172. The organic light
emitting layer 175 is disposed in the second opening 177 and
the second electrode 180 is disposed on the second bank
layer 176 and the organic light emitting layer 175.

[0104] In addition, the first regions 210 of the first bank
layer 172 overlap with the third via hole 153 and have a first
thickness T1 such that they can completely cover the third
via hole 153. As shown in FIG. 10, since the third via hole
153 has a high stepped portion, the first regions 210 can
mitigate the stepped portion of the third via hole 153 when
the first regions 210 overlapping with the third via hole 153
have a sufficient thickness T1. Accordingly, it is possible to
prevent the first electrode 160 formed in the third via hole
153 from being exposed from the first bank layer 172 by
forming the first regions 210 of the first bank layer 172 thick.
Furthermore, even when the particle 99 is present, the thick
first regions 210 of the first bank layer 172 can inhibit the
flow of an organic light emitting material to prevent forma-
tion of an organic light emitting layer having an non-uniform
thickness.

[0105] Further, the second regions 220 of the first bank
layer 172 have a second thickness T2 less than the first
thickness T1. The second regions 220 also overlap with the
second bank layer 176, and an organic light emitting layer
having an non-uniform thickness can be formed due to the
thickness of the first bank layer 172 as shown above in FIG.
9. Accordingly, the second regions 220 of the first bank layer
172 can be formed as thin as possible.

[0106] In addition, the first regions 210 and the second
regions 220 of the first bank layer 172 may be formed by
depositing a first bank layer material on the substrate and
then forming the first regions 210 and the second regions
220 having different thicknesses using a half-tone mask.
[0107] As shown in FIG. 13, when the second regions 220
of the first bank layer 172 are formed thin, a height differ-
ence between the first electrode 160 and the first bank layer
172 is reduced and thus the organic light emitting layer 175
can be formed to have a uniform thickness. That is, the
organic light emitting layer 175 having a uniform thickness
at the edges thereof in contact with the bank layer 170 and
the center part thereof can be formed.

[0108] Accordingly, a luminance deviation according to
location can be reduced to improve display quality since the
organic light emitting layer 175 having a uniform thickness
is formed. Furthermore, a current density difference in the
organic light emitting layer 175 can be reduced to prevent
decrease in the lifespan of elements and generation of dark
spots, improving process yield.

Second Embodiment

[0109] FIG. 14 is a plan view showing an organic light-
emitting display device according to a second embodiment
of the present invention and FIG. 15 is a cross-sectional
view taken along line VI-VI' of FIG. 14. Referring to FIG.
14, the sub-pixels 50R, 50G and 50B include emission
regions 200 defined by the first bank layer 172, and the first
bank layer 172 may include relatively thin regions.

[0110] Specifically, the first bank layer 172 may include
first regions 210 that are relatively thick and the second
regions 220 thinner than the first regions 210. The first
regions 210 are defined as regions which are disposed
between the emission regions 200 of the sub-pixels 50R
arranged in the second direction (y-axis direction). The first
bank layer 172 is disposed in an area other than the emission
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regions 200 of the sub-pixels 50R, 50G and 50B. Also, the
first regions 210 of the first bank layer 172 are regions
disposed between the emission regions 200 of the sub-pixels
50R (or the sub-pixels 50G or the sub-pixels 50B) arranged
in the second direction. In other words, the first regions 210
of the first bank layer 172 are regions disposed between
sub-pixels emitting the same color light.

[0111] Further, the second regions 220 are defined as
regions which are disposed between the emission regions
200 of the sub-pixels 50R, 50G and 50B arranged in the first
direction and extend in the second direction. That is, the
second regions 220 extend in parallel with the direction in
which the longer sides of the plurality of sub-pixels S0R,
50G and 50B extend. Further, the second regions 220 may
be regions disposed between sub-pixels emitting light hav-
ing different colors. The second regions 220 may also be the
regions of the first bank layer 172 other than the first regions
210.

[0112] In addition, the second embodiment differs from
the above-described first embodiment in that the first regions
210 are separately disposed and the second regions 220 may
continuously extend. Specifically, the second regions 220
intersect the longitudinal direction (x-axis direction) of the
first regions 210 to cut off the first regions 210. Accordingly,
the second regions 220 are formed in a bar shape continu-
ously extending from one side to the other side of the
substrate, whereas the first regions 210 are separately dis-
posed having the second region 220 therebetween. In addi-
tion, the second regions 220 are disposed in parallel with the
second bank layer 176 and overlap with the second bank
layer 176. The first regions 210 do not overlap with the
second regions 220 and the second bank layer 176.

[0113] Further, the first regions 210 of the first bank layer
172 overlap with at least the third via hole 153 through
which the first electrode 160 is connected to the drain
electrode 135. Specifically, referring to FIG. 15, the first
regions 210 of the first bank layer 172 overlap with the third
via hole 153 and have a first thickness T1 such that they
completely cover the third via hole 153. Since the third via
hole 153 has a high stepped portion, the first regions 210 can
mitigate the stepped portion of the third via hole 153 when
the first regions 210 overlapping with the third via hole 153
have a sufficient thickness T1. Accordingly, it is possible to
prevent the first electrode 160 formed in the third via hole
153 from being exposed from the first bank layer 172 by
forming the first regions 210 of the first bank layer 172 thick.
[0114] Further, the second regions 220 of the first bank
layer 172 have a second thickness T2 less than the first
thickness T1. The second regions 220 overlap with the
second bank layer 176, and an organic light emitting layer
having a non-uniform thickness may be formed due to the
thickness of the first bank layer 172. Accordingly, the second
regions 220 of the first bank layer 172 can be formed as thin
as possible.

[0115] When the second regions 220 of the first bank layer
172 are formed thin, a height difference between the first
electrode 160 and the first bank layer 172 is reduced and thus
the organic light emitting layer 175 can be formed to have
a uniform thickness. That is, the organic light emitting layer
175 having a uniform thickness at the edges thereof in
contact with the bank layer 170 and the center part thereof
can be formed. Accordingly, a luminance deviation accord-
ing to location can be reduced to improve display quality
since the organic light emitting layer 175 having a uniform
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thickness is formed. Furthermore, a current density differ-
ence in the organic light emitting layer 175 can be reduced
to prevent decrease in the lifespan of elements and genera-
tion of dark spots, improving process vield.

Third Embodiment

[0116] FIG. 16 is a plan view showing an organic light-
emitting display device according to a third embodiment of
the present invention and FIG. 17 is a cross-sectional view
taken along line VII-VII' of FIG. 16. Referring to FIG. 16,
the sub-pixels 50R, 50G and 50B include emission regions
200 defined by the first bank layer 172. The first bank layer
172 may include relatively thin regions.

[0117] Specifically, the first bank layer 172 includes first
regions 210 that are relatively thick and second regions 220
thinner than the first regions 210. The first regions 210 are
disposed between the emission regions 200 of the sub-pixels
50R arranged in the second direction (y-axis direction).
Also, the first regions 210 are regions disposed between
sub-pixels emitting the same color light. Further, the first
regions 210 are defined as regions overlapping with the third
via hole 153 of the overcoat layer 150. That is, the first bank
layer 172 is formed in an area other than the emission
regions 200 of the sub-pixels 50R, 50G and 50B, and the
first regions 210 are regions overlapping with the third via
hole 153 of the sub-pixels S0R, 50G and 50B.

[0118] In addition, the second regions 220 are defined as
regions other than the emission regions 200 of the sub-pixels
50R, 50G and 50B and the third via hole 153. The second
regions 220 are also disposed between the plurality of
sub-pixels 50R, 50G and 50B. For example, the second
regions 220 can be disposed between sub-pixels emitting the
same color light and between sub-pixels emitting light
having different colors. The second regions 220 may also be
regions other than the first regions 210.

[0119] The third embodiment differs from the above-
described first and second embodiments in that the first
regions 210 are formed in a dot shape. Accordingly, the
second regions 220 are formed in a mesh shape. Further, the
first regions 210 are separately disposed having the second
region 220 therebetween. For example, the first regions 210
can be formed in a dot shape. Further, the second regions
220 overlap with the second bank layer 176 and the first
regions do not overlap with the second bank layer 176.

[0120] In addition, the first regions 210 of the first bank
layer 172 overlap with at least on the third via holes 153
through which the first electrode 160 is connected to the
drain electrode. Specifically, referring to FIG. 17, the first
regions 210 of the first bank layer 172 overlap with the third
via hole 153 and has a first thickness T1 such that they
completely cover the third via hole 153. Since the third via
hole 153 has a high stepped portion, the first regions 210 can
mitigate the stepped portion of the third via hole 153 when
the first regions 210 overlapping with the third via hole 153
have a sufficient thickness T1. Accordingly, it is possible to
prevent the first electrode 160 formed in the third via hole
153 from being exposed from the first bank layer 172 by
forming the first regions 210 of the first bank layer 172 thick.
[0121] Further, the second regions 220 of the first bank
layer 172 have a second thickness T2 less than the first
thickness T1. The second regions 220 also overlap with the
second bank layer 176, and an organic light emitting layer
having an non-uniform thickness may be formed due to the
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thickness of the first bank layer 172. Accordingly, the second
regions 220 of the first bank layer 172 may be formed as thin
as possible.

[0122] When the second regions 220 of the first bank layer
172 are formed thin, a height difference between the first
electrode 160 and the first bank layer 172 is reduced and thus
the organic light emitting layer 175 can be formed to have
a uniform thickness. That is, the organic light emitting layer
175 having a uniform thickness at the edges thereof in
contact with the bank layer 170 and the center part thereof
can be formed. Accordingly, a luminance deviation accord-
ing to location can be reduced to improve display quality
since the organic light emitting layer 175 having a uniform
thickness 1s formed. Furthermore, a current density differ-
ence in the organic light emitting layer 175 can be reduced
to prevent decrease in the lifespan of elements and genera-
tion of dark spots, improving process yield.

[0123] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addi-
tion to variations and modifications in the component parts
and/or arrangements, alternative uses will also be apparent
to those skilled in the art.

What is claimed is:

1. An organic light-emitting display device comprising:

a substrate on which a plurality of sub-pixels are
arranged;

a thin film transistor and a first electrode of an organic
light-emitting diode connected to the thin film transis-
tor, the thin film transistor and the organic light-
emitting diode being disposed in each of the plurality of
sub-pixels;

a first bank layer disposed on the first electrode and
exposing the first electrode; and

a second bank layer disposed on the first bank layer and
exposing the first bank layer and the first electrode,

wherein the first bank layer includes first regions over-
lapping with via holes through which the thin film
transistor is connected to the first electrode and second
regions which are regions other than the first regions,
and

wherein a thickness of the first regions is greater than a
thickness of the second regions.

2. The organic light-emitting display device according to
claim 1, wherein the second bank layer is disposed between
sub-pixels emitting light having different colors among the
plurality of sub-pixels.

3. The organic light-emitting display device according to
claim 1, wherein the first regions are disposed between
sub-pixels emitting a same color light among the plurality of
sub-pixels.

4. The organic light-emitting display device according to
claim 1, wherein the first regions and the second regions do
not overlap.

5. The organic light-emitting display device according to
claim 1, wherein the second regions overlap with the second
bank layer.
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6. The organic light-emitting display device according to
claim 1, wherein the first regions extend in parallel with a
direction in which shorter sides of the plurality of sub-pixels
extend.

7. The organic light-emitting display device according to
claim 6, wherein the first regions overlap with the second
bank layer while intersecting the second bank layer.

8. The organic light-emitting display device according to
claim 7, wherein the second regions are separated having the
first region interposed therebetween.

9. The organic light-emitting display device according to
claim 1, wherein the second regions extend in parallel with
a direction in which longer sides of the plurality of sub-
pixels extend.

10. The organic light-emitting display device according to
claim 9, wherein the second regions overlap with the second
bank layer while being disposed in parallel with the second
bank layer and are continuously disposed.

11. The organic light-emitting display device according to
claim 10, wherein the first regions are separated having the
second region interposed therebetween.

12. The organic light-emitting display device according to
claim 1, wherein the second regions are disposed between
sub-pixels emitting the same color and between sub-pixels
emitting different colors among the plurality of sub-pixels.

13. The organic light-emitting display device according to
claim 12, wherein the first regions do not overlap with the
second bank layer.

14. The organic light-emitting display device according to
claim 1, wherein the via holes include a first via hole of a
passivation layer which exposes one of source and drain
electrodes of the thin film transistor, and a second via hole
of an overcoat layer which is disposed on the passivation
layer and exposes the first via hole.

15. The organic light-emitting display device according to
claim 1, wherein the first bank layer has hydrophilicity and
the second bank layer has hydrophobicity.

16. An organic light-emitting display device comprising:

a substrate on which a plurality of sub-pixels are

arranged,

a first electrode of an organic light-emitting diode dis-

posed in each of the plurality of sub-pixels;

a first bank layer disposed on the first electrode and

exposing the first electrode; and
a second bank layer disposed on the first bank layer and
exposing the first bank layer and the first electrode,

wherein the first bank layer includes first regions disposed
between sub-pixels emitting a same color light among
the plurality of sub-pixels and second regions that are
regions other than the first regions, and

wherein a thickness of the first regions is greater than a

thickness of the second regions.

17. The organic light-emitting display device according to
claim 16, wherein the second bank layer is disposed between
sub-pixels emitting light having different colors among the
plurality of sub-pixels.

18. The organic light-emitting display device according to
claim 16, wherein the first regions and the second regions do
not overlap.

19. The organic light-emitting display device according to
claim 16, wherein the first regions extend in parallel with a
direction in which shorter sides of the plurality of sub-pixels
extend.
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20. The organic light-emitting display device according to
claim 19, wherein the first regions overlap with the second
bank layer while intersecting the second bank layer.

* % % ok &
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