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(57) ABSTRACT

An organic light emitting display device according to an
example comprises a substrate; a plurality of first bank
layers disposed on the substrate in a first direction and a
second direction different from the first direction to define a
plurality of pixels; a plurality of second bank layers disposed
on the first bank layers in the first direction to partition pixel
columns of different colors; and a third bank layer formed in
each of the pixel columns in the second direction to divide
each of the pixel columns into a plurality of groups each
including a plurality of the pixels
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FIG. 3A
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FIG. 7A

FIG. 7B




Patent Application Publication  Jul. 2,2020 Sheet 7 of 13 US 2020/0212148 A1

FIG. 8

-200

st A AWV Y
GRST\\\

CR11 [/

oA _PAD D4R

2 J \\__..,—*"2 42

BR22._

]

GRa2 | ..

VS a9 244

GRin

B o p -
: /{ S e

7

/ /
GR2n GR3n



US 2020/0212148 A1

Jul. 2,2020 Sheet 8 of 13

Patent Application Publication

FIG. 9A

300

i
& & & &

i &S ' s 3 § &5 1 25 t
Ve t 3
| i P 1 $
| ! o | ;
| w N | |
i ;
| - i 3 £ i ;
! S i ) P i ¢
i Y i 3 o i £
e Ao 2 4k 4 .

LH m‘. w,m HENIT o

/xmmwaamm

wxam@,wwm

Hl—




Patent Application Publication  Jul. 2,2020 Sheet 9 of 13 US 2020/0212148 A1

FIG. 9B
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE AND METHOD OF FABRICATING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C.
§ 119(a) of Korean Patent Application No. 10-2018-
0173600, filed on Dec. 31, 2018, in the Korean Intellectual
Property Office, which is incorporated herein by reference in
its entirety into the present application.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to an organic light-
emitting display device and a method of fabricating the
same, and more particularly, to an organic light-emitting
display device having an organic light-emitting layer with a
uniform thickness and a method of fabricating the same.

2. Discussion of the Related Art

[0003] Recently, various flat panel display devices, which
are configured in a thinned shape to significantly reduce
weight and volume, have been developed. Among the flat
panel display devices, organic light-emitting display devices
are self-light emitting devices in which an organic light-
emitting layer emits light, and have advantages of fast
response speed, high luminous efliciency, high brightness,
and a wide viewing angle.

[0004] The organic light-emitting layer is made of an
organic light-emitting material and is mainly formed by a
thermal deposition process, and when the organic light-
emitting layer is formed by the thermal deposition process,
the following problems occur.

[0005] In order to thermally deposit an organic light-
emitting material, a metal mask is disposed on the entire
surface of a substrate, and the organic light-emitting material
is evaporated and deposited on the substrate in a state in
which a region other than a display area is blocked to form
an organic light-emitting layer. Accordingly, in order to form
the organic light-emitting layer, many processes, such as
disposing and aligning the metal mask, depositing the
organic light-emitting material, and removing the metal
mask, are required, which causes a fabricating process to be
complicated, a fabricating process to be delayed, and a
fabricating cost to be increased.

[0006] Further, when the metal mask is misaligned, a
defect occurs in the organic light-emitting layer, and thus, a
separate alignment device for precisely aligning the metal
mask is required. Furthermore, in recent years, as a display
device becomes larger, thermal deposition equipment also
becomes larger, and such enlargement of the thermal depo-
sition equipment not only increases the fabricating cost but
also makes thermal deposition practically impossible in a
case in which the display device is made to be extra-large
over a certain size.

SUMMARY

[0007] An object of the invention is to provide an organic
light-emitting display device and a method of fabricating the
same capable of preventing an organic light-emitting layer
from being formed with a non-uniform thickness due to a
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variation in the amount of one drop and the aggregation of
an organic light-emitting material in a solution state by
dividing a pixel column into a plurality of groups each
including a plurality of pixels, dispensing the organic light-
emitting material into each of the groups, and then spreading
the organic light-emitting material in each of the groups.

[0008] In order to achieve this and other objects, the
organic light emitting display device according to an
example of the invention comprises a plurality of first bank
layers disposed on a substrate in a first direction and a
second direction different from the first direction to define a
plurality of pixels; a plurality of second bank layers disposed
on the first bank layers in the first direction to partition pixel
columns of different colors; and a third bank layer formed in
each of the pixel columns in the second direction to divide
each of the pixel columns into a plurality of groups each
including a plurality of the pixels.

[0009] The organic light-emitting display device can fur-
ther comprise a thin-film transistor formed on the substrate;
and a light-emitting element formed on the substrate.

[0010] The light-emitting element on the substrate can
include a first electrode and a second electrode and an
organic light-emitting layer disposed between the first elec-
trode and the second electrode. The organic light-emitting
layer is continuously formed between the plurality of pixels
within the group and is disconnected between the plurality
of groups.

[0011] The plurality of the groups formed in each of the
pixel columns can include the same number of the pixels, or
the plurality of the groups formed in each of the pixel
columns can include a different number of the pixels. The
number of the pixels included in the group can be increased
from an outer periphery of each of the pixel columns toward
a central portion of each of the pixel columns and the groups
corresponding to the pixel columns of different colors can
include different numbers of pixels. The third bank layer of
one pixel column can be arranged to be misaligned from the
third bank layer of another pixel column adjacent in the
second direction.

[0012] The first bank layer can be made of a hydrophilic
material, the second bank layer can be made of a hydropho-
bic material, and the third bank laver can be made of a
hydrophobic material. Further, the first bank layer can be
made of a hydrophilic material, the second bank layer can be
made of a hydrophobic material, and the third bank layer can
be made of a hydrophilic material.

[0013] Aheight of the third bank layer can be greater than
a height of the first bank layer. The height of the third bank
layer can be less than a height of the second bank layer. A
width of the third bank layer can be less than a width of the
second bank layer. The third bank layer can be disposed on
the first bank layers in the second direction, and the second
bank layer and the third bank layer can be formed to have a
smaller width than the first bank layer

[0014] The organic light-emitting display device can fur-
ther comprise a dummy region disposed on an outermost
portion of the pixel column and including a plurality of
dummy pixels. The dummy region can be partitioned from
an outermost group by the third bank layer. The dummy
region can be partitioned from an outermost group by the
first bank layer. A light-emitting element can be not formed
and an organic light-emitting layer can be formed in the
dummy region.
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[0015] The sum of the number of the dummy pixels in the
dummy region adjacent to an outermost group and the
number of the pixels in the outermost group can be equal to
the number of pixels of another group. A light-emitting
element can be disposed in the dummy region.

[0016] A method of fabricating an organic light emitting
display device can comprise forming a plurality of first bank
layers disposed on a substrate in a first direction and a
second direction different from the first direction to define a
plurality of pixels, a plurality of second bank layers disposed
on the first bank layers in the first direction to partition pixel
columns of different colors, and a third bank layer config-
ured to divide each of the pixel columns into a plurality of
groups in the second direction; forming a first electrode in
the pixel; dispensing an organic light-emitting material in
each of the plurality of groups in each of the pixel columns
and allowing the organic light-emitting material to spread
over the entire region of each of the plurality of groups; and
drying the organic light-emitting material to form an organic
light-emitting layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included
to provide a further understanding of the disclosure, are
incorporated in and constitute a part of this specification,
illustrate implementations of the disclosure and together
with the description serve to explain the principles of
embodiments of the disclosure.

[0018] FIG. 1 is a schematic circuit diagram of one pixel
of an organic light-emitting display device according to one
or more embodiments of the present disclosure.

[0019] FIG. 2 is a plan view schematically illustrating a
structure of an organic light-emitting display device accord-
ing to a first embodiment of the present disclosure.

[0020] FIGS. 3A and 3B are cross-sectional views taken
along line I-I' and line II-IT' of FIG. 2, respectively.

[0021] FIG. 4 is a flowchart illustrating a method of
fabricating the organic light-emitting display device accord-
ing to an example of the present disclosure.

[0022] FIG. 5 is a view illustrating a method of coating an
organic light-emitting material in the organic light-emitting
display device according to an example of the present
disclosure.

[0023] FIG. 6 is a graph illustrating an average amount of
variation of an amount of the organic light-emitting material
coated on one pixel versus the number of pixels included in
a group.

[0024] FIGS. 7A and 7B are graphs illustrating the thick-
ness of an organic light-emitting layer measured at two
specific points in one pixel column in an organic light-
emitting display device, in which pixel columns are not
grouped, and in the organic light-emitting display device
according to the first embodiment of the present disclosure,
in which pixel columns are grouped, respectively.

[0025] FIG. 8 is a plan view of an organic light-emitting
display device according to a second embodiment of the
present disclosure.

[0026] FIGS. 9A and 9B are a plan view and a cross-
sectional view, respectively, of an organic light-emitting
display device according to a third embodiment of the
present disclosure.
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[0027] FIGS. 10A and 10B are a plan view and a cross-
sectional view, respectively, of an organic light-emitting
display device according to a fourth embodiment of the
present disclosure.

[0028] FIG. 11 is a plan view illustrating a structure of an
organic light-emitting display device according to a fifth
embodiment of the present disclosure.

[0029] FIG. 12 is a plan view illustrating a structure of an
organic light-emitting display device according to a sixth
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0030] Hereinafter, the present disclosure will be
described in detail with reference to the accompanying
drawings.

[0031] In order to form an organic light-emitting layer of
an organic light-emitting display device, a coating method
other than a thermal deposition method is used in the present
disclosure. For example, the organic light-emitting layer can
be formed by dispensing an organic light-emitting material
on a set region on a substrate and then allowing the dis-
pensed organic light-emitting material to spread on the
substrate. Accordingly, compared to forming an organic
light-emitting layer by a thermal deposition process, the
coating method can simplify a fabricating process, can be
performed quickly, and can also be usefully applied to a
display device having a large area.

[0032] Inthe present disclosure, the organic light-emitting
layer is formed by arranging pixels of the same color in a
longitudinal direction in a strip manner, dividing each of
pixel columns of the same color into a plurality of groups,
and dispensing the organic light-emitting material in one
region of each divided group such that the organic light-
emitting material is coated on the entire region of the
corresponding group. Accordingly, since the organic light-
emitting layer is formed by dispensing the organic light-
emitting material in a solution state in each of a plurality of
groups, the thickness non-uniformity of the organic light-
emitting layer due to a variation in the amount of one drop
can be solved. In addition, since the organic light-emitting
material is spread in the divided region instead of the entire
pixel column, the thickness non-uniformity of the organic
light-emitting layer can be solved by reducing the stress of
the organic light-emitting material coated in the group.
[0033] FIG. 1 is a schematic circuit diagram of one pixel
P of an organic light-emitting display device according to an
example of the present disclosure. All the components of the
organic light-emitting display device according to all
embodiments of the present disclosure are operatively
coupled and configured.

[0034] As illustrated in FIG. 1, the organic light-emitting
display device according to the present disclosure includes
a gate line GL, a data line DL, and a power line PL that cross
each other to define a pixel P, and in the pixel P, a switching
thin-film transistor Ts, a driving thin-film transistor Td, a
storage capacitor Cst, and an organic light-emitting element
D are disposed. The display device includes a plurality of the
pixels P.

[0035] The switching thin-film transistor Ts is connected
to the gate line GL and the data line DL, the driving thin-film
transistor Td and the storage capacitor Cst are connected
between the switching thin-film transistor Ts and the power
line PL, and the organic light-emitting element D is con-
nected to the driving thin-film transistor Td.
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[0036] In the organic light-emitting display device having
such a structure, when the switching thin-film transistor Ts
is turned on in response to a gate signal applied through the
gate line GL, a data signal applied through the data line DL
is applied to a gate electrode of the driving thin-film tran-
sistor Td and one electrode of the storage capacitor Cst
through the switching thin-film transistor Ts.

[0037] The driving thin-film transistor Td is turned on in
response to a data signal applied to the gate electrode
thereof, and as a result, a current proportional to the data
signal flows from the power line PL to the organic light-
emitting element D through the driving thin-film transistor
Td, and the organic light-emitting element D emits light with
a luminance proportional to the current flowing through the
driving thin-film transistor Td.

[0038] Here, the storage capacitor Cst is charged with a
voltage proportional to the data signal so that the voltage of
the gate electrode of the driving thin-film transistor Td is
maintained to be constant for one frame.

[0039] FIG. 2 is a plan view schematically illustrating a
structure of an organic light-emitting display device 100
according to a first embodiment of the present disclosure.
[0040] As illustrated in FIG. 2, a plurality of red (R)
pixels, a plurality of green (G) pixels, and a plurality of blue
(B) pixels are arranged in the organic light-emitting display
device 100 according to the first embodiment of the present
disclosure, and an R-organic light-emitting layer, a G-or-
ganic light-emitting layer, and a B-organic light-emitting
layer are formed in the R pixel, the G pixel, and the B pixel,
respectively. Here, the R pixels, the G pixels, and the B
pixels are arranged in a strip manner, and the plurality of R
pixels, the plurality of G pixels, and the plurality of B pixels
are each arranged in the longitudinal direction. Specifically,
the R pixels, the G pixels or the B pixels of the same color
are arranged in the longitudinal direction of the organic
light-emitting display device 100, and the R pixels, the G
pixels and the B pixels of different colors are alternately
arranged in a transverse direction of the organic light-
emitting display device 100, for example, arranged in the
order of R-G-B-R-G-B. However, the R pixels, the G pixels
and the B pixels may not be arranged in this order but can
be arranged in a different order. Further, a white pixel W may
be included.

[0041] A first bank layer 142 is formed at an outer periph-
ery of each of the R pixels, the G pixels, and the B pixels so
that each of all of the R pixels, the G pixels, and the B pixels
is partitioned from the other pixels. For example, the first
bank layer 142 defines one pixel in which one organic
light-emitting element of the organic light-emitting display
device is provided.

[0042] Second bank layers 144 are disposed in boundaries
between R-, G-, and B-pixel columns arranged in the
longitudinal direction and disposed in an outermost region
of the organic light-emitting display device 100. Since the
pixels of the same color are arranged in the longitudinal
direction in a strip shape to form one pixel column, the
second bank layers 144 are disposed in boundaries between
pixel columns of different colors, thereby partitioning the
pixel columns of different colors.

[0043] Although the first bank layers 142 are formed in
boundaries between the pixels of the same color, which are
arranged along the pixel column, to partition adjacent pixels
of the same color, the organic light-emitting layer of the
corresponding color is formed over the entire pixels
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arranged within the corresponding pixel column beyond the
first bank layers 142. The second bank layers 144 are formed
in boundaries between the pixels of different colors to
prevent the organic light-emitting materials of different
colors from being mixed in the organic light-emitting layer
formed in the corresponding pixel.

[0044] Each of the plurality of pixel columns is partitioned
into a plurality of groups GR1, GR2, . . ., and GRn, and third
bank layers 146 are formed in boundaries between the
groups GR1, GR2, .. ., and GRn. For example, n-1 (where
n is a natural number greater than 1) third bank layers 146
are formed in one pixel column to divide one pixel column
into n groups.

[0045] The third bank layer 146 divides the organic light-
emitting layer formed in each of the plurality of groups GR1,
GR2, ..., and GRn adjacent to each other. For example, the
organic light-emitting layer having the same color is formed
in the entire pixel column, and the organic light-emitting
layer is continuously formed in a plurality of pixels, which
are arranged in each of the groups GR1, GR2, .. ., and GRn,
beyond the first bank layers 142, but the organic light-
emitting layers are formed to be disconnected from each
other between adjacent groups GR1, GR2, . . ., and GRn.

[0046] As described above, in the present disclosure, the
organic light-emitting layer is formed in each of the groups
GR1, GR2, . . ., and GRn to be disconnected (or discon-
tinuous) from the organic light-emitting layers of the other
adjacent groups GR1, GR2, . . ., and GRn by arranging the
plurality of third bank layers 146 in each of the pixel
columns, dividing each of the pixel columns into the plu-
rality of groups GR1, GR2, . . ., and GRn, and dispensing
the organic light-emitting material in each of the groups
GR1, GR2, . . ., and GRn and then allowing the dispensed
organic light-emitting material to spread in each of the
groups GR1, GR2, ..., and GRn. For example, the organic
light-emitting layer having a uniform thickness can be
formed over the entire pixel column by dispensing the
organic light-emitting material in a solution state for each of
the groups GR1, GR2, . . ., and GRn to form the organic
light-emitting layer in the corresponding group of the groups
GR1, GR2, and GRn, and this will be described below in
detail.

[0047] FIGS. 3A and 3B are cross-sectional views taken
along line I-I' and line [1-II' of FIG. 2, respectively, and with
reference to these, the organic light-emitting display device
100 according to one embodiment of the present disclosure
will be described in more detail. Here, the structure of the
R-pixels adjacent to each other in the longitudinal direction
(that is, a pixel column direction) and the structure of the
R-pixel and the G-pixel adjacent to each other in a transverse
direction are only illustrated in the drawings. However, since
all of the R, G, and B pixels of the present embodiment are
formed in the same structure as those pixels described
above, the structure of the entire organic light-emitting
display device 100 is described by describing those struc-
tures described above.

[0048] As illustrated in FIGS. 3A and 3B, a buffer layer
112 is entirely formed on a first substrate 110 on which a first
group GR1 and a second group GR2, each of which is
arranged in the pixel column direction and includes a
plurality of pixels P(R), are formed, and the driving thin-film
transistor Td is disposed in each of the pixels on the buffer
layer 112.



US 2020/0212148 Al

[0049] The first substrate 110 can be made of a transparent
material such as glass or can be made of a transparent and
flexible plastic such as polyimide. In addition, the buffer
layer 112 can be formed as a single layer or a plurality of
layers made of an inorganic material such as SiOx or SiNx.
[0050] The driving thin-film transistor Td is formed in
each of the plurality of pixels P(R). The driving thin-film
transistor Td includes a semiconductor layer 122 formed in
the pixel on the buffer layer 112, a gate insulating layer 123
formed in a partial region of the semiconductor layer 122, a
gate electrode 125 formed on the gate insulating layer 123,
an interlayer insulating layer 114 formed over the entire first
substrate 110 to cover the gate electrode 125, and a source
electrode 127 and a drain electrode 128 that are in contact
with the semiconductor layer 122 through first and second
contact holes 1144 and 1145 formed in the interlayer insu-
lating layer 114.

[0051] Further, a switching thin-film transistor can be
disposed on the first substrate 110, and the switching thin-
film transistor can have the same structure as the driving
thin-film transistor Td.

[0052] The semiconductor layer 122 can be formed of
crystalline silicon or an oxide semiconductor such as indium
gallium zinc oxide (IGZO) and include a channel layer in a
central region thereof and a doped layer on both side
surfaces thereof so that the source electrode 127 and the
drain electrode 128 are in contact with the doped layer.
[0053] The gate electrode 125 can be made of a metal such
as Cr. Mo, Ta, Cu, Ti, Al, or an Al alloy, and the gate
insulating layer 123 and the interlayer insulating layer 114
can be formed as a single layer made of an inorganic
material such as SiOx or SiNx or an inorganic layer having
a two-layer structure of SiOx and SiNx. The gate insulating
layer 123 is illustrated in the drawings as being disposed
only below the gate electrode 125 but can be formed over the
entire first substrate 110.

[0054] The source electrode 127 and the drain electrode
128 can be made of Cr, Mo, Ta, Cu, Ti, Al, or an Al alloy,
but the present disclosure is not limited thereto.

[0055] 1In addition, in the drawings and the above descrip-
tion, the driving thin-film transistor Td is described as being
formed in a specific structure, but the driving thin-film
transistor Td of the present disclosure is not limited to the
illustrated structure, and a driving thin-film transistor of any
structure can be applied.

[0056] A protective layer 116 is formed above the first
substrate 110 above which the driving thin-film transistor Td
is formed. The protective layer 116 can be made of an
organic material such as photo acryl but can also be formed
as a plurality of layers of an inorganic layer and an organic
layer. A contact hole 116a is formed in the protective layer
116.

[0057] A first electrode 130 is formed on the protective
layer 116 and is electrically connected to the drain electrode
128 of the driving thin-film transistor Td through the contact
hole 116a. In addition, the first electrode 130 is formed as a
single layer or a plurality of layers made of a metal such as
Ca, Ba, Mg, Al, or Ag, or an alloy thereof, and is connected
to the drain electrode 128 of the driving thin-film transistor
Td so that an image signal from the outside is applied to the
first electrode 130.

[0058] The first bank layer 142 is formed on the protective
layer 116 at a boundary between all of the pixels P(R), and
pixels P(G), and the second bank layer 144 is formed in a
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boundary between pixels of different colors, that is, on the
first bank layer 142 between an R-pixel P(R) and a G-pixel
P(G). In addition, the second bank layer 144 is also formed
on the first bank layer 142 in an outermost region of the pixel
column, that is, an outer periphery region of the first group
GR1 and an outer periphery region of the n-th group GRa.
The third bank layer 146 is formed on the first bank layer
142 between the group GR1 and the group GR2 of the same
pixels P(R).

[0059] The first bank layer 142, the second bank layer 144,
and the third bank layer 146 are a kind of partition walls. The
first bank layer 142 electrically partitions each pixel from
the other pixels so that an image signal different from those
of other pixels is input to each pixel, causing each pixel to
display an image corresponding to the corresponding pixel.
In addition, the second bank layer 144 can partition the
pixels of different colors to prevent light of a specific color
output from adjacent pixels from being mixed and output. In
addition, the third bank layer 146 partitions the pixels of the
same color into a set number of groups such that the organic
light-emitting layer is continuously formed in the pixels
included in the corresponding group.

[0060] As shown, the first bank layer 142 is formed on the
protective layer 116, and the second bank layer 144 and the
third bank layer 146 are formed on the first bank layer 142.
In addition, the second bank layer 144 and the third bank
layer 146 are formed to have a smaller width than the first
bank layer 142 so that both sides of an upper surface (i.e.,
the portion of the upper surface extending from both side
surfaces of each of the second bank layer 144 and the third
bank layer 146) of the first bank layer 142 are exposed to the
outside. Here, a height of the third bank layer 146 can be
greater than that of the first bank layer 142. The height of the
third bank layer 146 can be less than that of the second bank
layer 144. In addition, a width of an upper surface of the
third bank layer 146 can be less than a width of an upper
surface of the second bank layer 144.

[0061] The second bank layer 144 and the third bank layer
146 can be formed separately by different processes but can
be also integrally formed by the same process.

[0062] An organic light-emitting element E is formed on
the protective layer 116 in the region partitioned by the first
bank layer 142 and is connected to the drain electrode 128
of the driving thin-film transistor Td through the contact hole
116a formed in the protective layer 116.

[0063] The organic light-emitting element E includes the
first electrode 130 connected to the drain electrode 128 of
the driving thin-film transistor Td through the contact hole
116a, an organic light-emitting layer 132 formed on the first
electrode 130, and a second electrode 134 formed on the
organic light-emitting layer 132.

[0064] The first electrode 130 is formed as a single layer
or a plurality of layers made of a metal such as Ca, Ba, Mg,
Al, or Ag, or an alloy thereof, and is connected to the drain
electrode 128 of the driving thin-film transistor Td so that an
image signal from the outside is applied to the first electrode
130. Here, the first electrode 130 can act as a reflective film
to reflect light emitted from the organic light-emitting layer
132 in an upward direction (i.e., in a direction away from the
first substrate 110). In addition, the first electrode 130 can be
made of a transparent metal oxide such as indium tin oxide
(ITO) or indium zinc oxide (IZ0).

[0065] The second electrode 134 is made of a transparent
metal oxide such as ITO or IZO, but the present disclosure
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is not limited thereto. In addition, the second electrode 134
can be formed as a single layer or a plurality of layers made
of a metal such as Ca, Ba, Mg, Al, or Ag, or an alloy thereof.
Here, the second electrode 134 can act as a reflective film to
reflect the light emitted from the organic light-emitting layer
132 in a downward direction (i.e., in a direction towards the
first substrate 110).

[0066] When the organic light-emitting display device 100
according to the present disclosure is a bottom emission
display device in which light emitted from the organic
light-emitting layer 132 is output in the downward direction,
that 1s, toward the first substrate 110, the first electrode 130
is made of a transparent metal oxide and the second elec-
trode 134 is made of a metal or a metal compound that
reflects light, and when the organic light-emitting display
device 100 is a top emission display device in which light
emitted from the organic light-emitting layer 132 is output
in the upward direction, the first electrode 130 is made of a
metal or a metal compound that serves as a reflective film
and the second electrode 134 is made of a transparent metal
oxide.

[0067] The organic light-emitting layer 132 can be one of
the R-organic light-emitting layer, the G-organic light-emit-
ting layer, and the B-organic light-emitting layer, which are
formed in the R, G, and B pixels to emit red light, green
light, and blue light, respectively, and can be a white organic
light-emitting layer that is formed over the entire display
device to emit white light. When the organic light-emitting
layer 132 is the white organic light-emitting layer, R, G, and
B color filter layers are formed in an upper region of the
white organic light-emitting layer of the R, G, and B pixels
to convert white light emitted from the white organic light-
emitting layer into red light, green light, and blue light. The
white organic light-emitting layer can be formed by mixing
a plurality of organic materials each emitting one of red,
blue, and green monochromatic lights, or can be formed by
stacking a plurality of organic light-emitting layers each
emitting one of the red, blue, and green monochromatic
lights.

[0068] The organic light-emitting layer can be an inor-
ganic light-emitting layer made of an inorganic light-emit-
ting material, for example, a quantum dot or the like, rather
than the organic light-emitting material.

[0069] The organic light-emitting layer 132 can include a
light-emitting layer, an electron injection layer and a hole
injection layer that inject electrons and holes into the light-
emitting layer, respectively, and an electron transport layer
and a hole transport layer that transport the injected elec-
trons and holes to the light-emitting layer, respectively.
[0070] The first electrode 130 is formed to be spaced apart
from the first bank layer 142 by a predetermined distance.
However, the first electrode 130 can also be formed on the
protective layer 116 on which the first bank layer 142 is
formed, and thus the first bank layer 142 can be formed on
the first electrode 130.

[0071] As described in detail below, the organic light-
emitting layer 132 may not be formed by a thermal depo-
sition method and can be formed by coating the organic
light-emitting material in a solution state on the first elec-
trode 130, followed by drying. The organic light-emitting
layer 132 can be the R-organic light-emitting layer, the
G-organic light-emitting layer, and the B-organic light-
emitting layer, which are formed in the R, G, and B pixels
to emit red light, green light, and blue light, respectively.
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[0072] Although described below, the organic light-emit-
ting layer 132 is illustrated in the drawings as being formed
on one pixel P, but in practice, the organic light-emitting
layer 132 is formed over a plurality of identical pixels P
arranged in a strip shape from one side of the display device
to the other side of the display device.

[0073] Accordingly, the organic light-emitting layer 132 is
not formed with a constant thickness in the plurality of
pixels P and has a variation in thickness between an outer
periphery region and a central region of the display device.
The reason for such a thickness variation is that the organic
light-emitting layer 132 is formed by coating and drying,
rather than by a thermal deposition method.

[0074] For example, when the organic light-emitting
material in a solution state is coated and dried, a solvent in
the organic light-emitting material evaporates and the
organic light-emitting material remains, and in this case, the
evaporation rate of the solvent in the outer periphery region
of the display device is greater than that in the central region
of the display device so that the organic light-emitting
material in the outer periphery region of the display device
is dried first. Accordingly, a portion of the organic light-
emitting material in the undried central region is spread to
the outer periphery region to generate a thickness variation
between the outer periphery region and the central region of
the display device.

[0075] Here, as illustrated in FIG. 3A, the first bank layer
142 is formed in a boundary between the plurality of pixels
P(R) of the same color arranged in the pixel column in a strip
shape to partition each of the pixels P(R), and the third bank
layer 146 is disposed in the column of the plurality of pixels
P(R) of the same color arranged in a strip shape to separate
the pixel column in a strip shape into a plurality of groups
GR1 and GR2.

[0076] In addition, as illustrated in FIG. 3B, the first bank
layer 142 is formed at the boundary between all of the pixels
P to define an area of the pixel P, and the second bank layer
144 is disposed in a boundary between the pixel P(R) and the
pixel P(G) of different colors to partition the pixel P(R) and
the pixel P(G) of different colors. Accordingly, the organic
light-emitting layers 132 of different colors are formed with
the second bank layer 144 interposed therebetween, and the
second bank layer 144 prevents the organic light-emitting
materials of different colors from being mixed when the
organic light-emitting layers 132 are formed.

[0077] Accordingly, although the organic light-emitting
layers 132 of the same color are formed with the third bank
layer 146 interposed therebetween, the organic light-emit-
ting layer 132 of the same color in the pixel column is
continuously formed beyond the boundary between the
pixels P(R), that is the first bank layer 142, in each of the
groups GR1 and GR2, but is disconnected by the third bank
layer 146 and formed discontinuously in a boundary
between the group GR1 and the group GR2. In particular,
the third bank layer 146 allows the organic light-emitting
layer 132 to be formed with a uniform thickness over the
plurality of pixels P arranged in the pixel column by
disconnecting the organic light-emitting layer 132 at the
boundary between the group GR1 and the group GR2.
[0078] An encapsulation layer 164 is formed on the sec-
ond electrode 134. The encapsulation layer 164 can be
formed as a single layer of an inorganic layer, can be formed
as two layers of an inorganic layer/an organic layer, or can
be formed as three layers of an inorganic layer/an organic
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layer/an inorganic layer. The inorganic layer can be made of
an inorganic material such as SiNx and SiX, but the present
disclosure is not limited thereto. In addition, the organic
layer can be made of an organic material such as polyeth-
vlene terephthalate, polyethylene naphthalate, polycarbon-
ate, polyimide, polyethylenesulfonate, polyoxymethylene,
polyarylate, or a mixture thereof, but the present disclosure
is not limited thereto.

[0079] An adhesive layer 162 is coated on the encapsula-
tion layer 164 and a second substrate 160 is disposed on the
adhesive layer 162, and thus the second substrate 160 is
attached to the display device. In addition, at least one layer
of encapsulant is provided above the organic light-emitting
element E to encapsulate the organic light-emitting element
E so that it is possible to prevent impurities such as air and
moisture from penetrating into the organic light-emitting
element E and, as a result, deterioration of the organic
light-emitting element E and causing the organic light-
emitting element E to be defective can be prevented.
[0080] The encapsulant can be formed as one layer of
inorganic encapsulation layer or can be formed as a plurality
of layers of an inorganic encapsulation layer/an organic
encapsulation layer/an inorganic encapsulation layer. The
inorganic encapsulation layer can be made of an inorganic
material such as SiNx and Six, but the present disclosure is
not limited thereto. In addition, as the organic encapsulation
layer, an organic material such as polyethylene terephtha-
late, polyethylene naphthalate, polycarbonate, polyimide,
polyethylenesulfonate, polyoxymethylene, polyarylate, or a
mixture thereof can be used, but the present disclosure is not
limited thereto.

[0081] Any material can be used as the adhesive layer 162
as long as the material has high adhesion, heat resistance,
and water resistance, but in the present disclosure, a ther-
mosetting resin such as an epoxy-based compound, an
acrylate-based compound, or an acrylic-based rubber can be
used. In addition, a photocurable resin can be used as an
adhesive, and in this case, the adhesive layer 162 is cured by
irradiating light such as ultraviolet rays thereto.

[0082] The adhesive layer 162 may not only bond the first
substrate 110 and the second substrate 160 but also serve as
an encapsulant for preventing moisture from penetrating into
the organic light-emitting display device 100. Accordingly,
although the reference numeral “162” is expressed as the
adhesive layer in the detailed description of the present
disclosure, this is for the convenience of description, and the
adhesive layer can also be referred to as another encapsu-
lation layer.

[0083] As the second substrate 160 serving as an encap-
sulation cap for encapsulating the organic light-emitting
display device 100, a protection film such as a polystyrene
(PS) film, a polyethylene (PE) film, a polyethylene naph-
thalate (PEN) film, or a polyimide (PI) film, or glass can be
used.

[0084] The first electrode 130, the organic light-emitting
layer 132, and the second electrode 134 form the organic
light-emitting element. The first electrode 130 is a cathode
of the organic light-emitting element and the second elec-
trode 134 is an anode of the organic light-emitting element,
and when a voltage is applied to the first electrode 130 and
the second electrode 134, electrons are injected into the
organic light-emitting layer 132 from the first electrode 130
and holes are injected into the organic light-emitting layer
132 from the second electrode 134 so that excitons are
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generated in the organic light-emitting layer 132, and as the
excitons decay, light corresponding to an energy difference
between lowest unoccupied molecular orbital (LUMO) and
highest occupied molecular orbital (HOMO) of the light-
emitting layer is generated and emitted to the outside.

[0085] As described above, in the organic light-emitting
display device 100 according to the present disclosure, the
organic light-emitting layer 132, which is formed in the
pixel column, can be formed to have a uniform thickness by
forming at least one third bank layer 146 in the pixel column
in which pixels of the same color are arranged in a strip
shape to divide the pixel column into the plurality of groups
GR1, GR2, . . ., and GRn.

[0086] FIG. 4 is a flowchart illustrating a method of
fabricating the organic light-emitting display device 100
according to an example of the present disclosure.

[0087] As illustrated in FIG. 4, initially, the buffer layer
112 is formed on the first substrate 110, and then the driving
thin-film transistor Td composed of the semiconductor layer
122, the gate insulating layer 123, the gate electrode 125, the
interlayer insulating layer 114, the source electrode 127, and
the drain electrode 128 is formed on the buffer layer 112
(S101).

[0088] Subsequently. the protective layer 116 is formed by
stacking an organic material such as photoacryl over the
entire first substrate 110 on which the driving thin-film
transistor Td is formed (S102), and then the first bank layer
142, the second bank layer 144, and the third bank layer 146
are formed on the protective layer 116 (S103).

[0089] Here, the first bank layers 142 are formed in the
transverse direction and in the longitudinal direction of the
first substrate 110 and disposed along the periphery of each
of all the pixels P of the organic light-emitting display device
100, thereby partitioning each of all the pixels P from the
other pixels P. The second bank layer 144 is formed along
the outer periphery of the first substrate 110 to separate the
pixels from the outer periphery region and is formed along
the longitudinal direction of the first substrate 110 to parti-
tion the pixels P of the same color from the pixels P of other
colors. In addition, the third bank layer 146 is disposed in a
boundary between the pixels of the pixel column in the
longitudinal direction of the first substrate 110 to divide the
pixel column into a plurality of groups.

[0090] Subsequently, the first electrode 130 is formed in
each of the pixels defined by the first bank layer 142 (S104),
and then the organic light-emitting material is coated and
cured to form the organic light-emitting layer 132 (S105 and
S106).

[0091] Here, the first electrode 130 is formed in units of
the first bank layer 142, that is, in pixel units, so that the first
electrodes 130 are separated from each other at a boundary
between adjacent pixels, but the organic light-emitting layer
132 is formed in units of the second bank layer 144 and the
third bank layer 146, that is, in the unit of the group formed
in the pixel column, so that the organic light-emitting layer
132 is continuously formed in the plurality of pixels
arranged in the longitudinal direction but is disconnected at
a boundary between the groups.

[0092] Thereafter, the organic light-emitting display
device 100 is completed by forming the second electrode
134 on the organic light-emitting layer 132 and then encap-
sulating the organic light-emitting display device 100 (S107
and S108).
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[0093] As described above, in the organic light-emitting
display device 100 according to the present disclosure, the
organic light-emitting layer 132 is formed by coating the
organic light-emitting material in the group divided by the
first bank layer 142, the second bank layer 144, and the third
bank layer 146, followed by drying (or curing), and a
method of coating the organic light-emitting material will be
described with reference to FIG. 5.

[0094] FIG. 5 is a view illustrating the method of coating
the organic light-emitting material in the organic light-
emitting display device according to the present disclosure.
Here, for the convenience of description, only the first bank
layer 142, the second bank layer 144, and the third bank
layer 146 are illustrated on the first substrate 110, and other
components such as the thin-film transistor are omitted.

[0095] As illustrated in FIG. 5, the plurality of R pixels,
the plurality of G pixels, and the plurality of B pixels are
formed on the first substrate 110, and the pixels of the same
color are arranged in a strip shape in a first direction (i.e., in
the longitudinal direction) of the first substrate 110, and the
pixels of different colors are alternately (R-G-B-R-G-B)
arranged in a strip shape in a second direction (i.e., in the
transverse direction) different from the first direction of the
first substrate 110.

[0096] The first bank layers 142 are formed in the first and
second directions of the first substrate 110 to surround all of
the R, G, and B pixels, and the second bank layers 144 are
formed on the first bank layer 142 in the first direction and
are disposed in boundaries between pixels of different
colors, that is, between an R-pixel column and a G-pixel
column, between the G-pixel column and a B-pixel column,
and between the B-pixel column and the R-pixel column. In
addition, the plurality of third bank layers 146 are formed on
the first bank layers 142 in the second direction in each of
the R-pixel column, the G-pixel column, and the B-pixel
column, so that each of the R-pixel column, the G-pixel
column, and B-pixel column is divided into a plurality of
groups GR1, GR2, . . ., and GRu. Here, each of the groups
GR1, GR2, . . ., and GRn includes a plurality of pixels of
corresponding colors.

[0097] At this point, the second bank layer 144 and the
third bank layer 146 are integrally formed with the same
material but can be also formed separately with different
materials (however all of the materials have hydrophobic
characteristics).

[0098] After the first bank layer 142, the second bank layer
144, and the third bank layer 146 are formed, dispensing
devices such as first to third dispensers 180R, 180G, and
180B filled with an R-organic light-emitting material 182R,
a G-organic light-emitting material 182G, and a B-organic
light-emitting material 182B, respectively, are positioned on
the pixel columns partitioned by the second bank layer 144
and the third bank layer 146, that is, on the R-pixel column,
the G-pixel column, and the B-pixel column, and then a set
amount of the organic light-emitting materials 182R, 182G,
and 182B are dispensed onto each pixel column for a set
time.

[0099] Here, each of the R-pixel column, the G-pixel
column, and the B-pixel column is divided into a plurality of
groups GR1, GR2, . . ., and GRn, and the first to third
dispensers 180R, 180G, and 180B are arranged on each of
the plurality of groups to respectively dispense the R-or-
ganic light-emitting material 182R, the G-organic light-
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emitting material 182G, and the B-organic light-emitting
material 182B in each of the groups GR1, GR2, and GRa.
[0100] For example, the first dispenser 180R is arranged
on each of the plurality of groups GR1, GR2, . . ., and GRn
of the R-pixel column to dispense the R-organic light-
emitting material 182R in each of the corresponding groups
GR1, GR2, . . ., and GRn. In addition, after the first
dispenser 180R is disposed on one of the plurality of groups
GR1, GR2,.. ., and GRn of the R-pixel column to dispense
the R-organic light-emitting material 182R in the one of the
plurality of groups GR1, GR2, . . ., and GRn, the first
dispenser 180R can move to on other groups GR1, GR2, . .
., and GRu to dispense the R-organic light-emitting material
182R therein. For example, the R-organic light-emitting
materials 182R can be simultaneously dispensed or sequen-
tially dispensed in the plurality of groups GR1, GR2, . . .,
and GRa of the R-pixel column.

[0101] In addition, the G-organic light-emitting materials
182G and the B-organic light-emitting materials 182B can
also be simultaneously dispensed or sequentially dispensed
in the plurality of groups GR1, GR2, . . ., and GRn of the
G-pixel column and the plurality of groups GR1, GR2, . ..
, and GRn of the B-pixel column by the second dispenser
180G and the third dispenser 180B, respectively.

[0102] Here, a nozzle is provided at each of the first to
third dispensers 180R, 180G, and 180B, and the nozzle is
opened and closed for a set time so that the desired amount
of organic light-emitting materials 182R, 182G, and 182B
can be dispensed onto the first substrate 110. At this point,
the nozzle of each of the first to third dispensers 180R,
180G, and 180B can be driven for a short time so that small
drop-shaped organic light-emitting materials 182R, 182G,
and 182B can be dispensed a plurality of times, or the
organic light-emitting materials 182R, 182G, and 182B can
be dispensed once in a predetermined amount in a dummy
form. The first to third dispensers 180R, 180G, and 180B
dispense the set amount of organic light-emitting materials
182R, 182G, and 182B, in which different driving times or
driving frequencies are set, onto the corresponding pixel
columns, respectively.

[0103] As described above, by dispensing the organic
light-emitting material onto one pixel column, the organic
light-emitting layer can be quickly formed even in the
organic light-emitting display device 100 having a large
area. In particular, in the present disclosure, since the
organic light-emitting materials are dispensed for each
group, the organic light-emitting layer can be formed more
quickly.

[0104] Meanwhile, in the present disclosure, the device for
dispensing the organic light-emitting materials 182R, 182G,
and 182B onto the substrate is not limited to the above-
described dispenser, but various coating devices such as a
slit coater for discharging the organic light-emitting mate-
rials 182R, 182G, and 182B into the desired position
through a slit, and a drop coater for dropping a certain
amount of organic light-emitting materials 182R, 182G, and
182B can be used.

[0105] The organic light-emitting materials 182R, 182G,
and 182B dispensed in each of the groups GR1, GR2, . . .,
and GRn of the pixel columns spread along the pixel
columns arranged in the first direction, and thus the organic
light-emitting layer is formed in each of the groups GR1,
GR2, ..., and GRa.



US 2020/0212148 Al

[0106] As described above, the organic light-emitting
layer having a uniform thickness can be formed by forming
the organic light-emitting layer for each of the plurality of
groups GR1, GR2, . . ., and GRn formed in the pixel
column, which will be described in more detail below.
[0107] The plurality of pixels P arranged in the organic
light-emitting display device can be formed to be completely
separated from each other. For example, the organic light-
emitting layer formed in each of the pixels P can be
completely separated from the organic light-emitting layers
of the other pixels P.

[0108] In the organic light-emitting display device having
such a structure, when the organic light-emitting layer is
formed, the organic light-emitting material in a solution state
is dispensed onto each of the pixels P and then dried to form
the organic light-emitting layer. For example, the organic
light-emitting layer is formed by dispensing the organic
light-emitting material directly onto each of all of the R, G,
and B pixels using the dispensers 180R, 180G, and 180B
illustrated in FIG. 5.

[0109] At this point, since a large number of pixels P are
formed in the organic light-emitting display device, in order
to quickly form the organic light-emitting layer, the plurality
of dispensers 180R, 180G, and 180B should be provided to
dispense the organic light-emitting materials onto the pixels
P. In other words, in order to dispense the organic light-
emitting materials onto the pixels P of different colors, the
plurality of dispensers filled with the organic light-emitting
materials of the same color should be prepared in addition to
preparing the plurality of dispensers 180R, 180G, and 180B
filled with organic light-emitting materials of different col-
ors.

[0110] However, a variation occurs in the amount of one
drop of the organic light-emitting materials dispensed from
the plurality of dispensers 180R, 180G, and 180B due to the
variation of nozzle shapes, the variation of opening and
closing time of the nozzles, and the amount (pressure
applied to the organic light-emitting material dispensed
through the nozzle) of organic light-emitting material filled
inside the dispenser. Due to such a variation in the amount
of one drop, a difference occurs in the coated amount of the
organic light-emitting material dispensed onto each of the
pixels P. Accordingly, the thickness of the fabricated organic
light-emitting layer is different for each pixel P, and thus
each pixel of the organic light-emitting display device
generates a difference in visual sensitivity, thereby causing
a defect in the organic light-emitting display device.
[0111] On the other hand, in the present disclosure, the
plurality of pixels P in the pixel column are grouped into one
group, the organic light-emitting material is dispensed in
each group, and the organic light-emitting material is spread
and coated in the group, and thus a much larger amount of
organic light-emitting material is dispensed in each group as
compared with that dispensed in one pixel P. Accordingly,
even when the variation occurs in the amount of one drop,
it is possible to compensate for the variation in the amount
of one drop by dispensing a large number of times, thereby
minimizing the thickness variation of the organic light-
emitting layer formed in each of the pixels P.

[0112] Table 1 is a table illustrating an average amount of
variation of the amount of the organic light-emitting mate-
rial coated on one pixel versus the number of pixels included
in each of the groups GR1, GR2, . . ., and GRn, and FIG.
6 is a graph illustrating an average amount of variation of the
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amount of the organic light-emitting material coated on one
pixel versus the number of pixels included in each of the
groups GR1, GR2, . . ., and GRn.

[0113] Here, it is assumed that the amount of one drop
dispensed from one nozzle is 10.5 pl (picoliter), an error of
+10% occurs per the amount of one drop, and the organic
light-emitting material is dispensed 10 times in each pixel.

TABLE 1
Number of Average amount Number of  Average amount
pixels in of variation pixels in of variation
group (pl) per pixel group (pl) per pixel
1 6.392279 9 1.280683
2 3.232262 10 1.307899
3 2.162566 15 1.063513
4 2.13263 20 0.759987
5 1.824109 30 0.607872
6 1.675837 40 0.53733
7 1.560386 50 0.486399
8 1.389546 100 0.311871
[0114] As illustrated in Table 1, when there is one pixel in

the group, that is, each pixel is partitioned from the other
pixels, and the organic light-emitting material is dispensed
onto each pixel, the average amount of variation of the
organic light-emitting material is about 6.392279 pl.
[0115] In addition, the average amount of variation is
about 3.232262 pl when there are two pixels in the group,
the average amount of variation is about 1.389546 pl when
there are eight pixels in the group, and the average amount
of variation is about 0.759987 pl when there are 20 pixels in
the group, that is, as the pixels in the group increase, the
average amount of variation decreases.

[0116] As illustrated in FIG. 6, as the number of pixels in
the group increases from one, the average amount of varia-
tion of the organic light-emitting material initially decreases
rapidly, and then the rate of the decrease in the average
amount of variation decreases gradually. In particular, the
average amount of variation in the pixel initially decreases
rapidly until the number of pixels in the group increases up
to eight and then secondly decreases rapidly until the
number of pixels in the group increases up to 21. After that,
when the number of pixels in the group increase from 21 to
100, the average amount of variation decreases slowly.
[0117] Accordingly, in the present disclosure, the maxi-
mum effect can be achieved by setting the number of pixels
P arranged in each of the groups GR1, GR2, . . ., and GRn
to eight or 21. Of course, for example, the number of pixels
of each of the groups GR1, GR2, . . ., and GRn can be 10,
11, 40, or 60, but at this time, a dramatic decrease in the
average amount of variation in the organic light-emitting
materials may not be expected as compared with the case in
which the number of pixels of each of the groups GR1, GR2,
and GRn is eight or 21.

[0118] Meanwhile, as the number of pixels included in
each of the groups GR1, GR2, and GRn increases, the
variation in the dispensing amount of the organic light-
emitting material in the pixel decreases. Accordingly, the
variation in the dispensing amount of the organic light-
emitting material of the pixel can be minimized by forming
the entire pixel column into one group and dispensing the
amount of organic light-emitting material corresponding to
the organic light-emitting layer formed in the entire pixel
column, but such a structure can cause other problems as
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follows. For example, when the resolution of a display
device is 1080P, 1080 pixels P are arranged in each pixel
column formed in the longitudinal direction, and thus, the
organic light-emitting material dispensed in a predetermined
region is spread and coated on the entire 1080 pixels P.

[0119] In general, when a solution is coated, stress is
caused by van der Waals forces of the solution. However,
when the organic light-emitting material in a solution form
is coated on the entire pixel column of a wide area, stress
acts over the entire wide area, and thus the organic light-
emitting material in an outermost region of the pixel column
flows into a central region of the pixel column due to the
stress so that the organic light-emitting material is coated
very thinly or not even coated in the outermost region.

[0120] Furthermore, such a phenomenon becomes worse
when drying organic light-emitting material, and as a result,
an uncoated region in which the organic light-emitting
material is not coated is generated in the outer periphery
region of the pixel column, and the organic light-emitting
layer is not formed in the outermost region when the organic
light-emitting material is completely dried. Accordingly, a
mura defect is generated in which an image is not displayed
on an upper end and a lower end of a completed organic
light-emitting display device.

[0121] On the other hand, in the present disclosure, the
pixel column is divided into the plurality of groups GR1,
GR2,. .., and GRn by the third bank layer 146, and a much
smaller number (for example, eight or 20) of pixels P(R)
than the pixels P(R) of the entire pixel column are arranged
in each of the groups GR1, GR2, . . ., and GRn. Accordingly,
when the organic light-emitting material 182R is dispensed
and coated on each of the divided groups GR1, GR2, . . .,
and GRn, stress acts only on the organic light-emitting
material 182R in each of the divided groups GR1, GR2, . .
., and GRn, and thus the intensity of stress becomes much
smaller than in the case in which the stress acts over the
entire pixel column.

[0122] Accordingly, in the groups GR1, GR2, . . ., and
GRu, the organic light-emitting material in the outer periph-
ery region of the groups GR1, GR2, . . . , and GRn does not
flow into the central region of the groups GR1, GR2, . . .,
and GRn due to the weak stress of the organic light-emitting
material 182R, and thus the organic light-emitting material
is coated over the entire area of the groups GR1, GR2, . ..
, and GRn with a uniform thickness, and as a result, the
organic light-emitting layer 132 having a uniform thickness
can be formed over the entire pixel column and the organic
light-emitting display device 100.

[0123] FIGS. 7A and 7B are graphs illustrating the thick-
ness of the organic light-emitting layer measured at two
specific points in one pixel column in an organic light-
emitting display device in which the pixel columns are not
grouped, and in the organic light-emitting display device
100 according to the first embodiment of the present dis-
closure, in which pixel columns are grouped, respectively.
Here, a horizontal axis represents the width of the pixel (or
pixel column) and a vertical axis represents the thickness of
the organic light-emitting layer.

[0124] As illustrated in FIG. 7A, in the organic light-
emitting display device in which the pixel columns are not
grouped, a thickness difference of about 20-25 nm occurs
between two points of the organic light-emitting layer over
the entire width of the pixel.
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[0125] On the other hand, as illustrated in FIG. 7B, in the
organic light-emitting display device 100 according to the
first embodiment of the present disclosure, the thicknesses
of the organic light-emitting layer at two points are almost
the same over the entire width of the pixel.

[0126] As described above, in the organic light-emitting
display device 100 according to the first embodiment of the
present disclosure, the organic light-emitting layer is formed
by dispensing the organic light-emitting material in a solu-
tion state onto the plurality of pixels grouped into the
groups, rather than forming the organic light-emitting layer
partitioned from the organic light-emitting layers of the
other pixels by dispensing the organic light-emitting mate-
rial in a solution state onto each pixel. Accordingly. even
when the variation occurs in the amount of one drop
dispensed from the dispensing devices, since the organic
light-emitting material is dispensed a large number of times
corresponding to the plurality of pixels, it is possible to
compensate for the variation in the dispensing amount
generated during one drop, thereby minimizing the thickness
variation of the organic light-emitting layer formed in each
pixel.

[0127] Further, in the organic light-emitting display device
100 according to the first embodiment of the present dis-
closure, the pixel column is divided into the plurality of
groups by forming at least one third bank layer 146 in the
pixel column, and then the organic light-emitting material is
dispensed in each group to form the organic light-emitting
layer in each group. Accordingly, as compared with the case
in which the organic light-emitting material in a solution
state is dispensed on the set region of the pixel column and
the organic light-emitting material is coated on the entire
pixel column, the stress of the organic light-emitting mate-
rial can be reduced, and thus a mura defect, which occurs
because the organic light-emitting layer is not formed in the
outermost region of the pixel column due to the stress, can
be prevented.

[0128] As described above, the present disclosure can
solve both the problem caused by forming the organic
light-emitting layer in one pixel and the problem caused by
forming the organic light-emitting layer in a large number of
pixel columns. For example, in order to solve all the
problems caused by forming the organic light-emitting layer
in a large number of pixel columns, in the present disclosure,
the pixel column is divided into the plurality of groups and
the number of pixels included in the divided group is set to
a number that can maximize the effect of reducing the
variation in the drop amount so that the problem due to the
variation in the drop amount and the stress of the organic
light-emitting material can be effectively solved as much as
possible.

[0129] Meanwhile, in the organic light-emitting display
device 100 according to the first embodiment of the present
disclosure, each of the groups GR1, GR2, . . ., and GRn
includes eight or 21 pixels P, but the present disclosure is not
limited thereto, and other numbers of pixels can be included
in each of the groups GR1, GR2, . . ., and GRn depending
on the variation in the dispensing amount of the dispensing
device and the type of organic light-emitting material.
[0130] Further, the groups GR1, GR2, . . ., and GRn
formed in each of the pixel columns of the organic light-
emitting display device 100 according to the first embodi-
ment of the present disclosure may not include the same
number of pixels but can include different numbers of pixels
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according to regions. For example, the number of pixels P
arranged in the groups (that is GR1, GR2, GRn-1, and Gn)
of the outer periphery region of the pixel column can be
different from the number of pixels P arranged in the groups
(that is, . . ., GRn/2-1, GRn/2, and GRn/2+1, . . . ) of the
central region of the pixel column.

[0131] In general, when the organic light-emitting mate-
rial is coated and then dried, a drying rate is different
depending on the position of the pixel column. Such a
difference in the drying rate is determined by the ambient
atmosphere. For example, as the drying continues to pro-
ceed, the solvent evaporates from the coated organic light-
emitting material so that the ambient atmosphere of the
coated organic light-emitting material is filled with an
evaporation gas of the solvent having a constant concentra-
tion. Here, the solvent concentration of the atmosphere
around the central region of the pixel column is high due to
the continuous evaporation in the peripheral region, while
the solvent concentration of the outer periphery region of the
pixel column is relatively low because the evaporation
occurs only on one side of the outer periphery region.
Therefore, when the drying continues to proceed, the evapo-
ration rate of the solvent, i.e., the drying rate, decreases in
the central region and the drying rate increases in the outer
periphery region.

[0132] The increase of the drying rate increases the den-
sity of the organic light-emitting material in a solution state,
thereby increasing cohesion in the organic light-emitting
material. Of course, the phenomenon in which the organic
light-emitting material is not coated in the outermost region
in the groups GR1, GR2, . . . , and GRn due to the cohesion
of the organic light-emitting material does not occur in each
of the groups GR1, GR2, . . ., and GRn divided by the third
bank layer 146, and the variation in the coating thickness of
the organic light-emitting material occurs little in the central
region and the outer periphery region in the groups GR1,
GR2, ..., and GRa. In particular, the variation in the coating
thickness of the organic light-emitting material in the group
arranged in the outer periphery region of the pixel column,
in which the drying rate is high, is greater than the variation
in the coating thickness of the organic light-emitting mate-
rial in the group arranged in the central region of the pixel
column.

[0133] Accordingly, in one or more embodiments of the
present invention, in consideration of the drying rate
between the group of the outer periphery region of the pixel
column and the group of the central region of the pixel
column, the number of pixels arranged in the group of the
outer periphery region is made to be smaller than that
arranged in the group of the central region, thereby reducing
the thickness variation due to the drying rate.

[0134] Inother words, by reducing the number of pixels of
the group in the outer periphery region having a high drying
rate, the increase in cohesion due to the drying rate in the
corresponding region is offset by the reduction of the coating
area of the organic light-emitting material in a solution state,
and thus, as compared with the central region, the variation
in the coating thickness of the organic light-emitting mate-
rial can be prevented from becoming significantly increased.
[0135] For example, two groups (for example, GR1 and
GR2, and GRn-1 and GRn) of the outer periphery region of
each of the upper and lower ends can be formed to include
eight pixels, and the other groups (GR3, GRn-2) of the
central region other than those two groups can be formed to
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include 21 pixels. Here, the number of pixels included in the
group of the outer periphery region and the group of the
central region is not limited to a specific number. In addition,
the number of pixels grouped continuously or discontinu-
ously can be increased from the outer periphery toward the
central region.

[0136] FIG. 8 is a plan view of an organic light-emitting
display device 200 according to a second embodiment of the
present disclosure. As illustrated in FIG. 8. in the organic
light-emitting display device 200 of the present embodi-
ment, the arrangement of pixels included in a group can be
formed differently according to pixel columns P1, P2, P3, .
.., and Pm. For example, eight pixels are disposed in each
of a plurality of groups GR11, GR12, and GR1#» arranged in
odd-numbered pixel columns (P1, P3, . . .), and five, eight,
eight, . . ., eight, and four pixels are respectively disposed
in each of a plurality of groups GR21, GR22, . .., and GR2~
arranged in even-numbered pixel columns (P2, P4 . . .) so
that third bank layers 246 arranged on boundaries between
the plurality of groups GR11, GR12, . . ., and GR1# can be
formed so as not to be adjacent to the third bank layers 246
arranged on boundaries between the plurality of groups
GR21, GR22, .. ., and GR2# in adjacent pixel column, in
a transverse direction. For example, the third bank layer 246
of one pixel column can be arranged to be misaligned from
the third bank layer 246 of another pixel column adjacent in
the traverse direction.

[0137] In addition, according to the pixel columns P1, P2,
P3, ..., and Pm, the number of pixels included in the group
can be formed differently. For example, the groups corre-
sponding to the pixel columns of different colors can include
different numbers of pixels. For example, each of the plu-
rality of groups GR11, GR12, . . ., and GR1» formed in a
first pixel column P1 can include eight pixels, each of a
plurality of groups GR21, GR22, and GR2» formed in a
second pixel column P2 can include four pixels, and each of
a plurality of groups GR31, GR32, . . ., and GR3» formed
in a third pixel column P3 can include eight pixels, and such
a form of the pixel column can be repeated.

[0138] Here, the number of pixels included in each of the
groups arranged in each of the pixel columns P1, P2, P3, .
.. yand Pm is not limited to a specific number of eight, four,
and eight, but can be formed in various numbers. When the
graph of the variation in the dispensing amount illustrated in
FIG. 6 is considered, the number of pixels included in each
of the groups arranged in each of the pixel columns P1, P2,
P3, ..., and Pm can be limited to eight or 21.

[0139] Each of R, G, and B organic light-emitting layers
are formed in each of the pixel columns P1, P2, P3, ..., and
Pm. For example, organic light-emitting layers of different
colors are formed in the pixel columns that are adjacent to
each other. The R, G, and B organic light-emitting materials
include different kinds of phosphors or phosphorescent
materials as well as different host materials and dopants.
Accordingly, since the organic light-emitting materials of
different colors have different components, the cohesion of
the organic light-emitting materials of different colors is also
different.

[0140] In the organic light-emitting display device 200 of
the present embodiment, the arrangement of the groups
included in each of the pixel columns P1, P2, P3, ..., and
Pm to be coated or the number of groups are set differently
according to the cohesion of the R, G, and B organic
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light-emitting materials so that the organic light-emitting
layer having a uniform thickness can always be formed.
[0141] FIGS. 9A and 9B are a plan view and a cross-
sectional view, respectively, illustrating a structure of an
organic light-emitting display device 300 according to a
third embodiment of the present disclosure. Here, the same
structures as those of the organic light-emitting display
device 100 of the first embodiment described with reference
to FIG. 3 will be omitted or simply described, and only
different structures will be described in detail.

[0142] As illustrated in FIG. 9A, a plurality of R pixels, a
plurality of G pixels, and a plurality of B pixels are arranged
in the organic light-emitting display device 300 according to
the third embodiment of the present disclosure, and an
R-organic light-emitting layer, a G-organic light-emitting
layer, and a B-organic light-emitting layer are formed in the
R pixel, the G pixel, and the B pixel, respectively. Here, the
R pixels, the G pixels, and the B pixels are arranged in a strip
manner, and the plurality of R pixels, the plurality of G
pixels, and the plurality of B pixels are each arranged in a
longitudinal direction.

[0143] A first bank layer 342 is formed at an outer periph-
ery of each of the R pixels, the G pixels, and the B pixels so
that each of all of the R pixels, the G pixels, and the B pixels
is partitioned from the other pixels. In addition, second bank
layers 344 are disposed in boundaries between R, G, and B
pixel columns arranged in the longitudinal direction and an
outermost region of the organic light-emitting display device
300 to partition pixel columns of different colors.

[0144] Although the first bank layers 342 are formed in
boundaries between the pixels of the same color arranged
along the pixel column to partition adjacent pixels of the
same color, the organic light-emitting layer of the corre-
sponding color is formed over the entire pixels arranged in
the corresponding pixel column beyond the first bank layers
342.

[0145] Each of the plurality of pixel columns is partitioned
into a plurality of groups GR1, GR2, . . ., and GRn, and a
third bank layer 346 is formed in boundaries between the
groups GR1, GR2, . . ., and GRn. Here, the third bank layer
346 is made of a hydrophilic material that is the same
material as the first bank layer 342. For example, in the first
embodiment described with reference to FIG. 2, the third
bank layer 146 is made of a hydrophobic material, whereas
in the present embodiment, the third bank layer 346 is made
of a hydrophilic material.

[0146] The third bank layer 346 divides the organic light-
emitting layer formed in each of the plurality of adjacent
groups GR1, GR2, . . ., and GRn. For example, the organic
light-emitting layer having the same color is formed in the
entire pixel column, and the organic light-emitting layer is
continuously formed in a plurality of pixels, which are
arranged in each of the groups GR1, GR2, . . ., and GRn,
beyond the first bank layers 342, but the organic light-
emitting layers are formed by being disconnected from each
other between adjacent groups GR1, GR2, . . ., and GRa.
[0147] As illustrated in FIG. 9B, in the organic light-
emitting display device 300 of the present embodiment, the
third bank layer 346 configured to divide the pixel column
into the plurality of groups GR1, GR2, .. ., and GRn is made
of a hydrophilic material. In the organic light-emitting
display device 100 of the first embodiment, the third bank
layer 146 is made of a hydrophobic material and is formed
on the hydrophilic first bank layer 142, whereas in the
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present embodiment, the third bank layer 346 is made of a
hydrophilic material and is directly formed on a protective
layer 316. Here, a height of the third bank layer 346 can be
greater than that of the first bank layer 342. The height of the
third bank layer 346 can be less than that of the second bank
layer 344. In addition, a width of an upper surface of the
third bank layer 346 can be less than a width of an upper
surface of the second bank layer 344.

[0148] As described above, in the present embodiment, the
organic light-emitting layer can be coated on each of the
groups GR1, GR2, . . ., and GRn by dividing the pixel
column into the plurality of groups GR1, GR2, ..., and GRn
by the third bank layer 346, coating an organic light-emitting
material on each of the plurality of groups GR1. GR2, . ..
, and GRn, and allowing the organic light-emitting material
to spread in each of the groups GR1, GR2, . . ., and GRn.
Accordingly, non-uniformity of the thickness of the organic
light-emitting material due to a variation in the amount of
one drop and stress of the organic light-emitting material can
be solved.

[0149] In particular, in the present embodiment, the third
bank layer 346 is made of a hydrophilic material, the height
of the third bank layer 346 is less than the height of the
second bank layer 344, and the width of the upper surface of
the third bank layer 346 is less than the width of the upper
surface of the second bank layer 344. Accordingly, although
the coated organic light-emitting material is not spread to the
pixels of other colors beyond the second bank layer 344, the
organic light-emitting material of the corresponding color
can flow to another group beyond the third bank layer 346
in the pixel column of the same color.

[0150] Accordingly, since a small amount of organic light-
emitting material flows between adjacent groups, some of
the organic light-emitting material is spread from the group
to which the greater amount of the organic light-emitting
material was coated to the group to which the smaller
amount of the organic light-emitting material was coated in
the adjacent groups so that the non-uniformity of the thick-
ness of the organic light-emitting material between the
pixels of the corresponding pixel column can be solved more
efficiently.

[0151] FIGS. 10A and 10B are a plan view and a cross-
sectional view, respectively, of an organic light-emitting
display device 400 according to a fourth embodiment of the
present disclosure.

[0152] As illustrated in FIG. 10A, the organic light-emit-
ting display device 400 according to the present embodiment
includes a plurality of pixels P, and the pixels P of the same
color are arranged in a longitudinal direction in a strip shape.
Here, each of the pixels P s partitioned from the other pixels
by a first bank layer 442 having hydrophilicity, and pixel
columns of the different color are partitioned from each
other by second bank layers 444. In addition, third bank
layers 446 are formed in the pixel columns of the same color
to divide each of the pixel columns into a plurality of groups
GR1,GR2, .. ., and GRa. Here, although eight or 21 pixels
P can be arranged in each of the groups GR1, GR2, . . ., and
GRn, more or fewer pixels P can be arranged.

[0153] Dummy regions D1 and D2 are formed at outer
peripheries of outermost groups GR1 and GRn of the pixel
columns. Accordingly, in the organic light-emitting display
device 400 of the present embodiment, the dummy regions
D1 and D2 are disposed on the actual outermost regions of
the pixel columns. Here, the second bank layer 444 is
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formed in the outermost region of the dummy regions D1
and D2, and the third bank layer 446 is formed in boundaries
between the dummy region D1 and the outermost group
GR1 and between the dummy region D2 and the outermost
group GRn to define the dummy regions D1 and D2.
[0154] A plurality of dummy pixels DP are arranged in the
dummy regions D1 and D2, and the first bank layer 442 is
formed between the dummy pixels DP in the dummy regions
D1 and D2 to partition the dummy pixels DP. Although a
specific number of dummy pixels DP are illustrated in the
drawings as being disposed in the dummy regions D1 and
D2, the number of the dummy pixels DP is not limited to
such a specific number. For example, the number of dummy
pixels DP arranged in the dummy regions D1 and D2 can be
the same as or different from the number of pixels P arranged
in the groups GR1, GR2, . . ., and GRn.

[0155] As illustrated in FIG. 10B, the organic light-emit-
ting display device 400 according to the present embodiment
includes a group GR1 including a plurality of pixels P and
the dummy region D1 disposed on an outer periphery of the
group GR1 and having a plurality of dummy pixels DP
arranged therein. Here, the first bank layers 442 are formed
between the pixels P in the group GR1 and between the
dummy pixels DP in the dummy region D1, and the second
bank layers 444 are formed on the first bank layers 442 in
boundaries between the pixel columns of the different color
and in the outermost portion of the pixel column. The third
bank layer 446 is formed on the first bank layer 442 between
the dummy region D1 and the group GR1.

[0156] Here, the first bank layer 442 is made of a hydro-
philic material, and the second bank layer 444 and the third
bank layer 446 are made of a hydrophobic material. The
second bank layer 444 and the third bank layer 446 can be
integrally formed by the same process or can be formed
separately by different processes.

[0157] The pixel column is also divided into the plurality
of groups GR1, GR2, . . . , and GRn in the organic
light-emitting display device 400 of the present embodi-
ment, and the organic light-emitting material is dispensed in
each of the groups GR1, GR2, . . . , and GRn to be spread
and coated in each of the groups GR1, GR2, . . ., and GRn
so that the organic light-emitting material can be entirely
coated with a uniform thickness.

[0158] Since the dummy region D1 is not a region in
which an image is actually implemented, a driving thin-film
transistor Td and a light-emitting element E are formed in
each of the plurality of pixels P in the group GR1, while the
driving thin-film transistor Td and a first electrode 430 are
not formed in the dummy pixel DP of the dummy region D1.
[0159] However, an organic light-emitting layer 432 is
formed in the dummy pixel DP of the dummy region D1.
This is to make drying conditions of an outer periphery
region (that is, the groups GR1 and GRn of the outer
periphery region) and a central region of the pixel column
the same when the organic light-emitting layer 432 is dried.
For example, by coating the organic light-emitting material
on the dummy pixels DP, the organic light-emitting material
is evaporated in the groups GR1 and GRn in the outer
periphery region when the organic light-emitting material is
dried, and thus the atmosphere of the groups GR1 and GRn
in the outer periphery region, that is, the solvent concentra-
tion in upper and lower regions becomes the same as the
atmosphere in a central region, and the drying rate of the
organic light-emitting material in the outer periphery region
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and the central region of the pixel column is the same so that
the organic light-emitting layer having a more uniform
thickness can be formed in the outer periphery region and
the central region of the pixel column.

[0160] In the dummy region D1, a second electrode 434 is
formed, but the second electrode 434 may not be formed. In
addition, both the driving thin-film transistor Td and the
light-emitting element E can be formed in the dummy region
D1, but in this case, the driving thin-film transistor Td and
the light-emitting element E are not driven.

[0161] FIG. 11 is a view illustrating an organic light-
emitting display device 500 according to a fifth embodiment
of the present disclosure.

[0162] Similar to the structure illustrated in FIG. 10A, the
organic light-emitting display device 500 having the present
structure as shown in FIG. 11 includes pixel columns each
including a plurality of groups GR1, GR2, . . . , and GRa,
and dummy regions D1 and D2 of outer peripheries of the
pixel columns. Here, in the organic light-emitting display
device 500 having the present structure, in a boundary
between the dummy regions D1 and D2 and outermost
groups GR1 and GRn, only a first bank layer 542 is formed
and a third bank layer 546 is not formed.

[0163] Even in this structure, since only an organic light-
emitting layer is formed in the dummy regions D1 and D2
but a thin-film transistor and an electrode are not formed in
the dummy regions D1 and D2, when the organic light-
emitting material is coated and dried, the drying rate in the
outermost groups GR1 and GRn can be made the same as
that in a central region by making the drying atmosphere of
the outermost groups GR1 and GRn the same as the drying
atmosphere of the central region.

[0164] Further, in the organic light-emitting display device
500 having the present structure, since the third bank layer
546 is not disposed in the boundary between the dummy
regions D1 and D2 and the outermost groups GR1 and GRa,
the organic light-emitting material dispensed in the outer-
most groups GR1 and GRn is spread to the dummy regions
D1 and D2. Accordingly, when the thickness of the organic
light-emitting material coated in the outer periphery region
in the outermost groups GR1 and GRn becomes smaller, or
even when the organic light-emitting material is not coated
due to stress of the organic light-emitting material, since
suich a phenomenon occurs in the dummy regions D1 and D2
in which an image is not displayed, a mura defect does not
occur in the actually completed organic light-emitting dis-
play device 500.

[0165] FIG. 12 is a view illustrating an organic light-
emitting display device 600 according to a sixth embodi-
ment of the present disclosure.

[0166] Similar to the organic light-emitting display device
500 having the structure illustrated in FIG. 11, in the organic
light-emitting display device 600 having the present struc-
ture of FIG. 12, a third bank layer 646 is not disposed in a
boundary between dummy regions D1 and D2 and outer-
most groups GR1 and GRn so that an organic light-emitting
material dispensed in the outermost groups GR1 and GRn is
spread to the dummy regions D1 and D2.

[0167] In particular, in the organic light-emitting display
device 600 having the present structure, some of the pixels
P included in the outermost groups GR1 and GRn are set as
the dummy regions D1 and D2 in which images are not
implemented or covered by an outer case or the like.
Accordingly, in the organic light-emitting display device
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600 having the present structure, the number of pixels
arranged in the outermost groups GR1 and GRn to imple-
ment actual images is different from the number of pixels
arranged in the other groups. The sum of the number of the
dummy pixels in the dummy region adjacent to an outermost
group and the number of the pixels in the outermost group
can be equal to the number of pixels of another group.

[0168] Even in the organic light-emitting display device
600 having the present structure, when the thickness of the
organic light-emitting material coated in the outer periphery
region in the outermost groups GR1 and GRn becomes
smaller, or even when the organic light-emitting material is
not coated due to stress of the organic light-emitting mate-
rial, since the region in which such a phenomenon occurs is
a region in which images are not implemented or a region
that is blocked by an outer case, the mura defect does not
occur in the actually completed organic light-emitting dis-
play device 600.

[0169] Although thin-film transistors and light-emitting
elements are formed in dummy pixels DP of the dummy
regions D1 and D2, it is possible to prevent images from
being implemented in the dummy regions D1 and D2 by not
applying signals to the thin-film transistors and the light-
emitting elements or by disconnecting electrodes.

[0170] In addition, although the signals are applied to the
thin-film transistors and the light-emitting elements of the
dummy pixels DP in the dummy regions D1 and D2, it is
possible to prevent the images of the dummy regions D1 and
D2 from being displayed on a screen of the completed
organic light-emitting display device by blocking the
dummy regions D1 and D2 with an outer case.

[0171] In the present disclosure, since an organic light-
emitting material is coated using a coating method, not a
thermal deposition method, to form an organic light-emit-
ting layer, processes can be performed quickly, fabricating
costs can be reduced, and an organic light-emitting display
device with a large area can be fabricated.

[0172] Further, in the present disclosure, since each of
pixel columns is divided into a plurality of groups each
including a plurality of pixels, and an organic light-emitting
material in a solution state is dispensed in each of the groups,
even when a variation in a dispensing amount occurs in one
drop, the variation in the dispensing amount can be com-
pensated for by dispensing a large amount of organic light-
emitting material onto the plurality of pixels. Accordingly,
the organic light-emitting layer can be prevented from being
formed with a non-uniform thickness due to the variation in
the amount of one drop.

[0173] In addition, an organic light-emitting layer can be
prevented from being formed with a non-uniform thickness
due to the stress of an organic light-emitting material by
configuring the number of pixels included in one group such
that the stress does not occur in the organic light-emitting
material in a solution state.

[0174] Although many items are specifically described in
the above description, this should be construed as an illus-
tration of the exemplary embodiment rather than limiting the
scope of the disclosure. Accordingly, the disclosure is not to
be defined by the described embodiments but by the claims
and their equivalents.
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What is claimed is:
1. An organic light-emitting display device comprising:
a plurality of first bank layers disposed on a substrate in
a first direction and a second direction different from
the first direction to define a plurality of pixels;

aplurality of second bank layers disposed on the first bank
layers in the first direction to partition pixel columns of
different colors; and

a third bank layer formed in each of the pixel columns in

the second direction to divide each of the pixel columns
into a plurality of groups each including a plurality of
the pixels.

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

a thin-film transistor disposed on the substrate; and

a light-emitting element disposed on the substrate.

3. The organic light-emitting display device of claim 2,
wherein the light-emitting element includes:

a first electrode and a second electrode; and

an organic light-emitting layer disposed between the first

electrode and the second electrode.

4. The organic light-emitting display device of claim 3,
wherein the organic light-emitting layer is continuously
disposed between the plurality of pixels within the group
and is disconnected between the plurality of groups.

5. The organic light-emitting display device of claim 1,
wherein the plurality of groups disposed in each of the pixel
columns include a same number of the pixels.

6. The organic light-emitting display device of claim 1,
wherein the plurality of groups disposed in each of the pixel
columns include a different number of the pixels.

7. The organic light-emitting display device of claim 6,
wherein the number of the pixels included in the group
increases from an outer periphery of each of the pixel
columns toward a central portion of each of the pixel
columns.

8. The organic light-emitting display device of claim 1,
wherein the groups corresponding to the pixel columns of
different colors include different numbers of pixels.

9. The organic light-emitting display device of claim 1,
wherein the third bank layer of one pixel column is arranged
to be misaligned from the third bank layer of another pixel
column adjacent in the second direction.

10. The organic light-emitting display device of claim 1,
wherein the first bank layers are made of a hydrophilic
material, the second bank layers are made of a hydrophobic
material, and the third bank layer is made of a hydrophobic
material.

11. The organic light-emitting display device of claim 1,
wherein the first bank layers are made of a hydrophilic
material, the second bank layers are made of a hydrophobic
material, and the third bank layer is made of a hydrophilic
material.

12. The organic light-emitting display device of claim 1,
wherein a height of the third bank layer is greater than a
height of one of the first bank layers.

13. The organic light-emitting display device of claim 12,
wherein the height of the third bank layer is less than a
height of one of the second bank layers.

14. The organic light-emitting display device of claim 12,
wherein a width of the third bank layer is less than a width
of one of the second bank layers.

15. The organic light-emitting display device of claim 1,
wherein the third bank layer is disposed on the first bank
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layers in the second direction, and the second bank layers
and the third bank layer have a smaller width than the first
bank layers.

16. The organic light-emitting display device of claim 1,
further comprising a dummy region disposed on an outer-
most portion of the pixel column and including a plurality of
dummy pixels.

17. The organic light-emitting display device of claim 16,
wherein the dummy region is partitioned from an outermost
group by the third bank layer.

18. The organic light-emitting display device of claim 16,
wherein the dummy region is partitioned from an outermost
group by the first bank layers.

19. The organic light-emitting display device of claim 17,
wherein a light-emitting element is not formed and an
organic light-emitting layer is formed in the dummy region.

20. The organic light-emitting display device of claim 16,
wherein a sum of the number of the dummy pixels in the
dummy region adjacent to an outermost group and the
number of the pixels in the outermost group is equal to the
number of pixels of another group.

21. The organic light-emitting display device of claim 20,
wherein a light-emitting element is disposed in the dummy
region.

22. A method of fabricating an organic light-emitting
display device, the method comprising:

Jul. 2, 2020

forming a plurality of first bank layers disposed on a
substrate in a first direction and a second direction
different from the first direction to define a plurality of
pixels, a plurality of second bank layers disposed on the
first bank layers in the first direction to partition pixel
columns of different colors, and a third bank layer
configured to divide each of the pixel columns into a
plurality of groups in the second direction;

forming a first electrode in the pixel,

dispensing an organic light-emitting material in each of
the plurality of groups in each of the pixel columns and
allowing the organic light-emitting material to spread
over the entire region of each of the plurality of groups;
and

drying the organic light-emitting material to form an
organic light-emitting layer.

23. The method of claim 22, wherein the first bank layers
are made of a hydrophilic material, the second bank layers
are made of a hydrophobic material, and the third bank layer
is made of a hydrophobic material.

24. The method of claim 22, wherein the first bank layers
are made of a hydrophilic material, the second bank layers
are made of a hydrophobic material, and the third bank layer
is made of a hydrophilic material.

L S T T



TRAFROE) BNAXREREEREGHES
NIF(2E)E US20200212148A1
HiES Us16/727713

HRBEERRAGE) FEERERAT
BE (T RR)AGE) LG DISPLAY CO. , LTD.

LFERE(ERD)AGE) LG DISPLAY CO., LTD.

[#R1 &% BB A YOUN JUN HO
LEE SANG BIN
KBEAN YOUN, JUN-HO
LEE, SANG-BIN
CHO, YUN-JOO
IPCHEF HO01L27/32
CPCH¥EF HO01L27/3246 HO1L27/3262 H01L2227/323
k54X 1020180173600 2018-12-31 KR
SAEBEE Espacenet USPTO
RE(R)

BE-IROANBNEXERRESEERNBNLXERRE, BEF
—FANFETE-—FEANFE-FRAREETERLNSNE—EE UR
ESNER, SME_REERE-—FAREEE RERE LU T
BHEHNGES; F=RERERES A0 LN MERESID S
MERSI D RENE, BNMABESNMEE

patsnap

2020-07-02

2019-12-26

09
J

PRI

P(R)

F(R)

/
72 1 o1 E
\
H/_/
T4


https://share-analytics.zhihuiya.com/view/f60837fc-72e6-44a9-9a4e-882c815c5d22
https://worldwide.espacenet.com/patent/search/family/071124439/publication/US2020212148A1?q=US2020212148A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200212148%22.PGNR.&OS=DN/20200212148&RS=DN/20200212148

