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ELECTROLUMINESCENT DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of the
Korean Patent Application No. 10-2017-0180714 filed on
Dec. 27, 2017 in the Republic of Korea, which is hereby
incorporated by reference as if fully set forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an electrolumi-
nescent display device, and more particularly, to an elec-
troluminescent display device having an emission layer
manufactured by a solution process.

Description of the Related Art

[0003] An electroluminescent display device is provided
in such way that an emission layer is formed between two
electrodes. Accordingly, as the emission layer emits light by
an electric field between the two electrodes, an image is
displayed on the electroluminescent display device.

[0004] The emission layer can be formed of an organic
material which emits light when exciton is produced by a
bond of electron and hole, and the exciton falls to a ground
state from an excited state. Otherwise the emission layer can
be formed of an inorganic material such as quantum dot.
[0005] Hereinafter, a related art electroluminescent dis-
play device will be described with reference to FIGS. 1A and
1B.

[0006] FIG. 1A is a cross sectional view illustrating a
related art electroluminescent display device. FIG. 1B is a
plane view illustrating the related art electroluminescent
display device of FIG. 1B.

[0007] As shown in FIG. 1A, the related art electrolumi-
nescent display device can include a substrate 10, a circuit
device layer 20, a first electrode 30, a bank 40, and an
emission layer 50.

[0008] The circuit device layer 20 is formed on the first
substrate 10. Herein, various signal lines, a thin film tran-
sistor, and a capacitor are formed in the circuit device layer
20.

[0009] The first electrode 30 is formed on the circuit
device layer 20. The first electrode 30 is patterned by each
pixel, wherein the first electrode 30 functions as an anode of
the electroluminescent display device.

[0010] The bank 40 is formed in a matrix configuration, to
thereby define a plurality of emission areas E.

[0011] The emission layer 50 can include red (R), green
(G), and blue (B) emission layers respectively formed in the
plurality of emission areas E defined by the bank 40.
[0012] As shown in FIG. 1B, the bank 40 is formed in the
matrix configuration so as to define the plurality of emission
areas E on the substrate 10, and the emission layer 50
including the red (R), green (G), and blue (B) emission
layers is formed in the plurality of emission areas E.
[0013] Each of the plurality of emission areas E is formed
in a quadrangle structure on the plane, and the emission
layer 50 is formed in the emission area E of the quadrangle
structure by a solution process using an inkjet apparatus.
[0014] However, in case of the related art, if the emission
layer 50 is formed in the emission area E of the quadrangle
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structure by the solution process, there is a possibility that
the emission layer 50 does not spread to a corner portion ‘A’
of the emission area E.

[0015] In this case, a light emission may not be uniform
between the corner portion ‘A’ of the emission area E and a
central portion ‘13’ of the emission area E, which deterio-
rates a picture quality of the electroluminescent display
device.

BRIEF SUMMARY

[0016] The present disclosure has been made to address
the above problems and limitations associated with the
related art, and it is an object of the present disclosure to
provide an electroluminescent display device capable of
realizing a uniform light emission in all areas including a
corner portion and a central portion of each individual
emission area.

[0017] In accordance with an aspect of the present disclo-
sure, the above and other objects can be accomplished by the
provision of an electroluminescent display device including
a first electrode provided on a substrate, a bank disposed on
the first electrode and defining a plurality of emission areas
above the first electrode, an emission layer provided in the
plurality of emission areas and configured to emit light
wherein the emission layer in each of the plurality of
emission areas has a curved top surface, and a second
electrode provided on the bank and the emission layer,
wherein among the plurality of emission areas, each of a first
emission area and a second emission area is provided with
a rounded corner, and wherein a first radius curvature (R1)
in the rounded corner of the first emission area is different
from a second radius curvature (R2) in the corner of the
second emission area.

[0018] In accordance with another aspect of the present
disclosure, there is provided an electroluminescent display
device comprising a first electrode provided on a substrate;
a bank disposed on the first electrode and defining first,
second and third emission areas above the first electrode; a
first emission layer in the first emission area and configured
to emit light; a second emission layer in the second emission
area and configured to emit light; and a third emission layer
in the third emission area and configured to emit light,
wherein each of the first, second and third emission layers
has a curved top surface, wherein each of the first emission
area, the second emission area, and the third emission area
1s formed in a polygonal structure with a rounded corner, and
wherein a third radius curvature (R3) in the rounded corner
of the third emission area is larger than a first radius
curvature (R1) in the rounded corner of the first emission
area and a second radius curvature (R2) in the rounded
corner of the second emission area.

[0019] In accordance with a further aspect of the present
disclosure, there is provided an electroluminescent display
device comprising a substrate including an active area and a
dummy area provided in a periphery of the active area,
wherein an image is displayed in the active area, but is not
displayed in the dummy area; and a bank configured to
define a plurality of emission areas in the active area of the
substrate, and define a plurality of dummy emission areas in
the dummy area of the substrate, wherein the plurality of
emission areas include a first emission area provided with a
rounded corner, and a second emission area provided with a
rounded corner, wherein an area of the second emission area
is larger than an area of the first emission area, and wherein



US 2019/0198580 A1

a second radius curvature (R2) in the rounded corner of the
second emission area is larger than a first radius curvature
(R1) in the rounded corner of the first emission area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other objects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0021] FIG. 1A is a cross sectional view illustrating a
related art electroluminescent display device, and FI1G. 1B is
a plane view illustrating the related art electroluminescent
display device of FIG. 1A,

[0022] FIG. 2 is a cross sectional view illustrating an
electroluminescent display device according to one embodi-
ment of the present disclosure;

[0023] FIG. 3 is a plane view illustrating an electrolumi-
nescent display device according to one embodiment of the
present disclosure;

[0024] FIG. 4 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure;

[0025] FIG. 5 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure;

[0026] FIG. 6 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure;

[0027] FIG. 7 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure;

[0028] FIG. 8 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure;

[0029] FIG. 9 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure;

[0030] FIG. 10 is a plane view illustrating an electrolu-
minescent display device according to another example of
the present disclosure;

[0031] FIG. 11 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure;

[0032] FIG. 12 is a cross sectional view illustrating an
electroluminescent display device according to another
example of the present disclosure; and

[0033] FIG. 13 is a plane view illustrating an electrolu-
minescent display device according to another example of
the present disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0034] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through the following embodiments, described with refer-
ence to the accompanying drawings. The present disclosure
may, however, be embodied in different forms and should
not be construed as being limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the present disclosure to those skilled in
the art. Further, the present disclosure is only defined by the
scope of the claims.
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[0035] The shapes, sizes, ratios, angles, and numbers
disclosed in the drawings for describing embodiments of the
present disclosure are merely examples, and thus the present
disclosure is not limited to the illustrated details. Like
reference numerals refer to like elements throughout. In the
following description, when the detailed description of the
relevant known function or configuration is determined to
unnecessarily obscure the important point of the present
disclosure, the detailed description will be omitted.

[0036] In the case in which “comprise,” “have,” and
“include” described in the present specification are used,
another part can also be present unless “only” is used. The
terms in a singular form can include plural forms unless
noted to the contrary.

[0037] In construing an element, the element is construed
as including an error region although there is no explicit
description thereof.

[0038] In describing a positional relationship, for
example, when the positional order is described as “on,”
“above,” “below,” and “next,” the case of no contact ther-
ebetween can be included, unless “just” or “direct” is used.
If it is mentioned that a first element is positioned “on” a
second element, it does not mean that the first element is
essentially positioned above the second element in the
figure. The upper part and the lower part of an object
concerned can be changed depending on the orientation of
the object. Consequently, the case in which a first element is
positioned “on” a second element includes the case in which
the first element is positioned “below” the second element as
well as the case in which the first element is positioned
“above” the second element in the figure or in an actual
configuration.

[0039] In describing a temporal relationship, for example,
when the temporal order is described as “after,” “subse-
quent,” “next,” and “before,” a case which is not continuous
can be included, unless “just” or “direct” is used.

[0040] It will be understood that, although the terms
“first,” “second,” etc. can be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0041] The terms “first horizontal axis direction,” “second
horizontal axis direction,” and “vertical axis direction”
should not be interpreted only based on a geometrical
relationship in which the respective directions are perpen-
dicular to each other, and can be meant as directions having
wider directivities within the range within which the com-
ponents of the present disclosure can operate functionally.

[0042] It should be understood that the term “at least one”
includes all combinations related with any one item. For
example, “at least one among a first element, a second
element and a third element” can include all combinations of
two or more elements selected from the first, second and
third elements as well as each element of the first, second
and third elements.

[0043] Features of various embodiments of the present
disclosure can be partially or overall coupled to or combined
with each other, and can be variously inter-operated with
each other and driven technically as those skilled in the art
can sufficiently understand. The embodiments of the present
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disclosure can be carried out independently from each other,
or can be carried out together in a co-dependent relationship.
[0044] Hereinafter, an electroluminescent display device
according to the embodiments of the present disclosure will
be described in detail with reference to the accompanying
drawings. All components of the electroluminescent display
devices according to all embodiments of the present disclo-
sure are operatively coupled and configured.

[0045] FIG. 2 is a cross sectional view illustrating an
electroluminescent display device according to one embodi-
ment of the present disclosure.

[0046] As shown in FIG. 2 the electroluminescent display
device according to one embodiment of the present disclo-
sure can include a substrate 100, a circuit device layer 200,
a first electrode 310, 320 and 330, a bank 400, an emission
layer 510, 520 and 530, and a second electrode 600.
[0047] The substrate 100 can be formed of a glass or
plastic material, but is not limited to this material and other
variations are possible. The substrate 100 can be formed of
a transparent material or opaque material.

[0048] When the -electroluminescent display device
according to one embodiment of the present disclosure is
formed in a top emission type where the emitted light
advances toward an upper side, the substrate 100 can be
formed of the opaque material as well as the transparent
material. Meanwhile, when the electroluminescent display
device according to one embodiment of the present disclo-
sure is a bottom emission type where the light emitted from
the emission layer 500 advances toward a lower side, the
first substrate 100 can be formed of only the transparent
material.

[0049] The circuit device layer 200 is formed on the
substrate 100. As part of the circuit device layer 200, a
circuit device including various signal lines, a thin film
transistor and a capacitor is provided for each of a plurality
of pixels. The signal lines can include a gate line, a data line,
apower line, and a reference line, and the thin film transistor
can include a switching thin film transistor, a driving thin
film transistor, and a sensing thin film transistor. Other
variations are possible.

[0050] As the switching thin film transistor is switched in
accordance with a gate signal supplied to the gate line, a data
voltage provided from the data line is supplied to the driving
thin film transistor by the use of the switching thin film
transistor.

[0051] As the driving thin film transistor is switched in
accordance with the data voltage supplied from the switch-
ing thin film transistor, a data current is generated by the
electric power supplied from the power line, and the gen-
erated data current is supplied to the first electrode 310, 320
and 330.

[0052] The sensing thin film transistor is provided to sense
a threshold voltage deviation of the driving thin film tran-
sistor, which may cause a deterioration of picture quality.
The sensing thin film transistor supplies a current of the
driving thin film transistor to the reference line in response
to a sensing control signal supplied from the gate line or an
additional sensing line.

[0053] The capacitor maintains the data voltage supplied
to the driving thin film transistor for one frame period. The
capacitor is connected with each of the gate and source
terminals of the driving thin film transistor.

[0054] The first electrode 310, 320 and 330 is formed on
the circuit device layer 200. The first electrode 310, 320 and
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330 is patterned by each pixel, and the first electrode 310,
320 and 330 functions as an anode of the electroluminescent
display device. The first electrode 310, 320 or 330 can be
connected with the corresponding driving thin film transistor
included in the circuit device layer 200.

[0055] If the electroluminescent display device according
to one embodiment of the present disclosure is applied to a
top emission type, the first electrodes 310, 320 and 330 can
include a reflective material for upwardly reflecting the light
emitted from the emission layers 510, 502 and 530, respec-
tively. In this case, the first electrodes 310, 320 and 330 can
be formed in a stacked structure including the reflective
material and transparent conductive material. On the other
hand, if the electroluminescent display device according to
one embodiment of the present disclosure is formed in a
bottom emission type, the first electrodes 310, 320 and 330
can be formed of the transparent conductive material.
[0056] The bank 400 is formed in a matrix configuration
on the boundary line between the adjacent pixels, to thereby
define emission areas E1, E2 and E3 in the plurality of
pixels. That is, an opening portion in which the bank 400 is
not formed becomes the emission areas E1, E2 and E3.
[0057] The bank 400 is configured to cover ends of the
first electrodes 310, 320 and 330, and is formed on the
circuit device layer 200. Thus, the plurality of first electrodes
310, 320 and 330 patterned for the plurality of pixels can be
insulated from each other by the bank 400. In this case,
exposed portions of the first electrodes 310, 320 and 330,
which are exposed without being covered by the bank 400,
correspond to the emission areas E1, E2 and E3, respec-
tively.

[0058] The bank 400 can be formed of an organic insu-
lating material having a hydrophilic property. In this case,
the emission layers 510, 520 and 530 smoothly spread to a
lateral surface of the bank 400 so that the emission layers
510, 520 and 530 are uniformly formed in each of the
emission areas E1, E2 and E3, respectively.

[0059] Meanwhile, if the entire area of the bank 400 were
to have the hydrophilic property, the emission layers 510,
520 and 530 formed in any one of the emission areas F1, E2
and E3 can overflow into the neighboring emission area E1,
E2 or E3 over an upper surface of the bank 400, whereby the
emission layers 510, 520 and 530 formed in any one of the
emission areas E1, E2 and E3 can be mixed together with the
emission layers 510, 520 and 530 formed in the neighboring
emission areas E1, E2 and E3, which may not be desirable.
Thus, according to the present disclosure, the upper surface
of the bank 400 is formed to have a hydrophobic property so
as to prevent such mixture of the neighboring emission
layers 510, 520 and 530. To accomplish this, the bank 400
can be formed by coating a mixture solution of an organic
insulating material having the hydrophilic property and a
hydrophobic material such as fluorine, and patterning the
coated mixture solution by using a photolithography pro-
cess. By the light irradiated in the photolithography process,
the hydrophobic material such as fluorine can move to an
upper portion of the bank 400, whereby the upper portion of
the bank 400 can then effectively have the hydrophobic
property, while the remaining portions of the bank 400 can
have the hydrophilic property. This prevents the mixing
issue discussed above. In this case, the upper surface of the
bank 400 has the hydrophobic property so that it is possible
to decrease the spread of the neighboring emission layers
510, 520 and 530 into the upper surface of the bank 400 to
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some degrees, thereby preventing or minimizing a problem
related with a possible mixture of the neighboring emission
layers 510, 520 and 530.

[0060] Referring back to FIG. 2, the emission layers 510,
520 and 530 are formed on the first electrodes 310, 320 and
330, respectively. In detail, the emission layers 510, 520 and
530 are formed in the emission areas El, E2 and E3,
respectively, defined by the bank 400.

[0061] The emission layers 510, 520 and 530 can include
the first emission layer 510 provided in the first emission
area E1 of a first pixel, the second emission layer 520
provided in the second emission area E2 of a second pixel,
and the third emission layer 530 provided in the third
emission area E3 of a third pixel among the plurality of
pixels. In an example, the first emission layer 510 is formed
of a red (R) emission layer, the second emission layer 520
is formed of a green (G) emission layer, and the third
emission layer 530 is formed of a blue (B) emission layer.
That is, the respective emission layers 510, 520 and 530 can
be formed of the emission layers for emitting the different-
colored lights in the different pixels.

[0062] The emission layers 510,520 and 530 are patterned
in the emission areas E1, E2 and E3 by an inkjet process
without a mask. In this case, a height (hl) of an upper
surface of the emission layers 510, 520 and 530 in the center
portion of the emission areas E1, E2 and E3 after a drying
process of the solution for forming the emission layers 510,
520 and 530, is lower than a height (h2) of an upper surface
of the emission layers 510, 520 and 530 in the side portion
of the emission areas E1, E2 and E3, and more particularly,
in the circumference portion of the emission areas E1, E2
and E3 being in contact with the bank 400. For example, as
shown in FIG. 2, as the height of each of the emission layers
510, 520 and 530 is gradually lowered from the side portion
of the corresponding emission area E1, E2 or E3 being in
contact with the bank 400 to the center portion of the
corresponding emission area E1, E2 or E3, it is possible to
realize a gradually-lowered profile shape. Accordingly, a
portion (e.g., top portion) of the second electrode 600
formed on the emission layers 510, 520 and 530 can have a
profile corresponding to the profile of the emission layers
510, 520 and 530.

[0063] The emission layers 510, 520 and 530 can include
at least one organic layer among a hole injecting layer (HIL),
a hole transporting layer (HTL), an emitting material layer
(EML), and an electron transporting layer (ETL).

[0064] The second electrode 600 is formed on the emis-
sion layers 510, 520 and 530. The second electrode 600 can
function as a cathode of the electroluminescent display
device. Accordingly as the second electrode 600 is formed
on the bank 400 as well as the emission layers 510, 520 and
530, the second electrode 600 is formed in the plurality of
pixels, and also formed in the boundary line between each
of the plurality of pixels. Thus, the second electrode 600 can
function as a common electrode for applying a common
voltage to the plurality of pixels.

[0065] If the electroluminescent display device according
to one embodiment of the present disclosure is formed in a
top emission type, the second electrode 600 can be formed
of a transparent conductive material for upwardly radiating
the light emitted from the emission layers 510, 520 and 530,
or can be formed to have a thin thickness so as to improve
transmittance. On the other hand, if the electroluminescent
display device according to one embodiment of the present
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disclosure is formed in a bottom emission type, the second
electrode 600 can include a reflective material for down-
wardly reflecting the light emitted from the emission layers
510, 520 and 530.

[0066] Further, an encapsulation layer can be additionally
provided on the second electrode 600. The encapsulation
layer prevents the external moisture and oxygen from being
permeated into the emission layers 510, 520 and 530. The
encapsulation layer can be formed of an inorganic insulating
material, or can be formed in a deposition structure obtained
by alternately depositing an inorganic insulating material
and an organic insulating material, but not limited to these
structures. Obviously, the electroluminescent display device
according to the embodiments of the present disclosure can
include other layers and structures.

[0067] FIG. 3 is a plane view illustrating an electrolumi-
nescent display device according to one embodiment of the
present disclosure.

[0068] As shown in FIG. 3, a bank 400 is formed in a
matrix configuration so as to define a first emission area E1,
a second emission area B2, and a third emission area E3 on
a substrate 100. A first emission layer 510 for emitting red
(R) light is formed in the first emission area E1, a second
emission layer 520 for emitting green (G) light is formed in
the second emission area E2, and a third emission layer 530
for emitting blue (B) light is formed in the third emission
area E3. The electroluminescent display device of FIG. 3
and any other subsequent figures (FIGS. 4-13) includes
other known components such as a second electrode (e.g,,
600 or the like in FIG. 2), a circuit device layer (e.g., 200 or
the like in FIG. 2), etc.

[0069] The first emission area E1, the second emission
area B2, and the third emission area E3 are arranged in a
horizontal direction. Each of the first emission area F1, the
second emission area E2, and the third emission area E3 is
formed in a quadrangle structure, and more particularly, a
rectangular structure where each corner of the rectangular
structure is not angular, but is rounded. That is, any one
corner of the first emission area E1 is formed in a rounded
structure with a first radius curvature R1, any one corner of
the second emission area E2 is formed in a rounded structure
with a second radius curvature R2, and any one corner of the
third emission area E3 is formed in a rounded structure with
a third radius curvature R3. In this case, the other three
corners of the first emission area E1 can be formed in the
rounded structure with the first radius curvature Rl1, the
other three corners of the second emission area E2 can be
formed in the rounded structure with the second radius
curvature R2, and the other three corners of the third
emission area E3 can be formed in the rounded structure
with the third radius curvature R3.

[0070] The emission layers 510, 520 and 530 are filled in
the emission area E1, E2 and E3, respectively, whereby a
plane structure of the emission layers 510, 520 and 530 can
be formed in a structure corresponding to a plane structure
of the emission areas E1, E2 and E3. Thus, each of the first
emission layer 510, the second emission layer 520, and the
third emission layer 530 is formed in a rectangular structure
on the plane, wherein each (or at least one) corner of the
rectangular structure is not angled, but is rounded.

[0071] According to one embodiment of the present dis-
closure, the corner(s) of the emission areas E1, E2 and E3
are formed in the rounded shape. Thus, when the emission
layers 510, 520 and 530 are formed by a solution process,
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the emission layers 510, 520 and 530 smoothly spread to the
corner(s) of the emission areas E1, E2 and E3 so that it is
possible to realize a uniform light emission in each corner
portion of the emission areas E1, E2 and E3 and a central
portion of the emission areas E1, E2 and E3.

[0072] In the drawings, the emission areas E1, E2 and E3
are formed in the rectangular structure with the rounded
corners on the plane, but are not limited to this structure. The
emission areas El, E2 and E3 can be formed in various
polygonal structures with rounded corners.

[0073] According to one embodiment of the present dis-
closure, a short-axis width x1 of the first emission area E1,
a short-axis width x2 of the second emission area E2, and a
short-axis width x3 of the third emission area E3 are
identical to one another. Also, a long-axis width y1 of the
first emission area E1, a long-axis width y2 of the second
emission area E2, and a long-axis width y3 of the third
emission area E3 are identical to one another. In this present
disclosure, the short-axis widths x1, x2 and x3 and the
long-axis widths y1, y2 and y3 of the emission areas E1, E2
and E3 indicate the widths of the area except the rounded
corner, which indicate the widths in the center axes of the
emission areas E1, E2 and E3.

[0074] In this example, the first emission area El, the
second emission area E2, and the third emission area E3 are
formed to have the same structure. In this case, spreading of
the emission layers 510, 520 and 530 is identical in each of
the emission areas E1, E2 and E3, whereby the first radius
curvature R1 of at least one corner of the first emission area
E1, the second radius curvature R2 of at least one corner of
the second emission area E2, and the third radius curvature
R3 of at least one corner of the third emission area E3 can
be identically set.

[0075] Especially, if the long-axis width y1 of the first
emission area El, the long-axis width y2 of the second
emission area E2, and the long-axis width y3 of the third
emission area E3 are identical to one another, a value for the
individual radius curvatures R1, R2 and R3 can be set based
on the short-axis widths x1, x2 and x3 of each of the
emission areas E1, E2 and E3, respectively. In detail, the
value of the individual radius curvatures R1, R2 and R3 can
be set within a range of:

[0.25%(x1 %2, or x3)]~[0.5*(x1 x2, or x3)].

That is, the value of the first radius curvature R1 is set within
a range of (0.25*x1)~(0.5*x1), the value of the second
radius curvature R2 is set within a range of (0.25%x2)~(0.
5*x2), and the value of the third radius curvature R3 is set
within a range of (0.25%x3)~(0.5%x3). In the present appli-
cation, the asterisk symbol (*) is used to indicate a multi-
plication as known in the mathematics art.

[0076] When the value of the radius curvatures R1, R2 and
R3 is smaller than [0.25%(x1, x2, or x3)], a size of the
rounded structure in the corner of the emission areas E1, E2
and E3 becomes too small so that it can cause a deterioration
on the spreading of the emission layers 510, 520 and 530 to
the corner of the emission areas E1, E2 and E3. On the other
hand, when the value of the radius curvatures R1, R2 and R3
is larger than [0.5%(x1, x2, or x3)], the entire structure of the
emission areas E1, E2 and E3 cannot have the polygonal
structure.

[0077] As a result, the first emission area E1, the second
emission area E2, and the third emission area E3 are formed
in the same structure, for example, the first radius curvature
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R1 can be set to (0.25%x1), the second radius curvature R2
can be set to (0.25*x2), and the third radius curvature R3 can
be set to (0.25*x3). In this case, as ‘x2°, and ‘x3’ are the
same, the first radius curvature R1, the second radius cur-
vature R2, and the third radius curvature R3 can be set
identical to each other.

[0078] However, each of the radius curvatures R1, R2 and
R3 can be different due to a manufacturing process error. For
example, a predetermined difference can be set between
each of the radius curvatures R1, R2 and R3. In consider-
ation of the tolerance, each of the radius curvatures R1, R2
and R3 can have a varying range of £10%. When the first
emission area E1, the second emission area E2, and the third
emission area E3 are formed in the same structure, the radius
curvatures R1, R2 and R3 can satisfy the following condi-
tion as shown in [Equation 1].

R1:R2:R3=0.9~1.1:0.9~1.1:0.9~1.1 [Equation 1]

[0079] Meanwhile, the first electrodes 310, 320 and 330
are formed in the emission areas E1, E2 and E3, respec-
tively. The edge of the first electrodes 310, 320 and 330 is
covered by the bank 400, and the exposed portion of the first
electrodes 310, 320 and 330, which is not covered by the
bank 400, corresponds to the emission areas E1, E2 and E3.
[0080] Accordingly, the first electrode 310 allocated to the
first emission area E1 has a relatively large sized area in
comparison with the first emission area El, whereby the
edge of the first electrode 310 allocated to the first emission
area E1 is covered by the bank 400. Also, the first electrode
320 allocated to the second emission area E2 has a relatively
large sized area in comparison with the second emission area
E2, whereby the edge of the first electrode 320 allocated to
the second emission area E2 is covered by the bank 400.
Also, the first electrode 330 allocated to the third emission
area E3 has a relatively large sized area in comparison with
the third emission area E3, whereby the edge of the first
electrode 330 allocated to the third emission area E3 is
covered by the bank 400.

[0081] In this case, each of the first electrodes 310, 320
and 330 can be formed in the structure which is similar to the
structure of each of the emission areas E1, E2 and E3. In
detail, the edges of the first electrodes 310, 320 and 330 can
extend along the edges of the emission areas E1, E2 and E3
in the periphery of the emission areas E1, E2 and E3,
respectively.

[0082] Accordingly, as the edge of each of the first elec-
trodes 310, 320 and 330 is covered by the bank 400, there
is no need for the rounded structure in each corner of the first
electrodes 310, 320 and 330, which is similar to that of the
emission areas El, E2 and E3. Thus, as shown in the
drawings, the corner of each of the first electrodes 310, 320
and 330 can be formed in the angled structure instead of the
round structure. Accordingly, the first electrodes 310, 320
and 330 can be formed in the polygonal structure with the
angled corners, and more particularly, the rectangular struc-
ture with the angled corners. However, in some cases, the
first electrodes 310, 320 and 330 can be formed in the
polygonal structure with the rounded corner(s) which are
similar to the round corner(s) of the emission areas E1, E2
and E3, and this will be described in detail with reference to
FIG. 4.

[0083] FIG. 4 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure. Except that the first electrodes 310, 320
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and 330 are formed in a quadrangle structure with rounded
corners, the electroluminescent display device of FIG. 4 is
identical, in the structure, to the electroluminescent display
device of FIG. 3, whereby the same reference numbers will
be used throughout the drawings to refer to the same parts.
Hereinafter, the different structures will be described in
detail as follows.

[0084] As shown in FIG. 4, the first electrodes 310, 320
and 330 are provided with rounded corners. In detail, the
first electrode 310 allocated to the first emission area E1 is
formed in a structure with any one rounded corner having a
fourth radius curvature R4, the first electrode 320 allocated
to the second emission area E2 is formed in a structure with
any one rounded corner having a fifth radius curvature R5,
and the first electrode 330 allocated to the third emission
area E3 is formed in a structure with any one rounded corner
having a sixth radius curvature R6. In this case, the other
three corners of the first electrode 310 allocated to the first
emission area E1 can be formed in the rounded structure
with the fourth radius curvature R4, the other three corners
of the first electrode 320 allocated to the second emission
area E2 can be formed in the rounded structure with the fifth
radius curvature R5, and the other three corers of the first
electrode 330 allocated to the third emission area E3 can be
formed in the rounded structure with the sixth radius cur-
vature R6.

[0085] The structure of the first electrode 310 allocated to
the first emission area E1, the structure of the first electrode
320 allocated to the second emission area E2, and the
structure of the first electrode 330 allocated to the third
emission area E3 can be identical to one another. That is, the
respective first electrodes 310, 320 and 330 have the same
short axis, and the respective first electrodes 310, 320 and
330 have the same long axis. In this case, the fourth to sixth
radius curvatures R4, RS and R6 can be the same. However,
in the same manner as the aforementioned first to third
radius curvatures R1, R2 and R3, there can be a varying
range of +10% in each of the fourth to sixth radius curva-
tures R4, R5 and R6.

[0086] Also, the fourth radius curvature R4 can corre-
spond to the first radius curvature R1, the fifth radius
curvature RS can correspond to the second radius curvature
R2, and the sixth radius curvature R6 can correspond to the
third radius curvature R3, but not necessarily.

[0087] FIG. 5 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure. The electroluminescent display device of
FIG. 5 is different from the electroluminescent display
device of FIG. 3 since the respective emission areas E1, E2
and E3 have different sizes, and the different structures will
be described below in detail.

[0088] As shown in FIG. 5, a corner of the first emission
area E1 is formed in a rounded structure with a first radius
curvature R1, a corner of the second emission area E2 is
formed in a rounded structure with a second radius curvature
R2, and a corner of the third emission area E3 is formed in
a rounded structure with a third radius curvature R3.
[0089] In this case, a long-axis width yl of the first
emission area El, a long-axis width y2 of the second
emission area E2, and a long-axis width y3 of the third
emission area E3 are identical to one another. A short-axis
width x1 of the first emission area E1 and a short-axis width
x2 of the second emission area E2 are identical to each other;
however, a short-axis width x3 of the third emission area E3
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is larger than each of the short-axis width x1 of the first
emission area E1 and the short-axis width x2 of the second
emission area E2. An emission efliciency in the third emis-
sion layer 530 having a blue (B) emitting layer can be
improved over an emission efliciency in each of the first
emission layer 510 having a red (R) emitting layer and the
second emission layer 520 having a green (G) emitting layer.
For example, in case of the example shown in FIG. 5, an area
of the third emission area E3 is relatively larger than each of
an area of the first emission area E1 and an area of the
second emission area E2, whereby an area of the third
emission layer 530 is relatively larger than each of an area
of the first emission layer 510 and an area of the second
emission layer 520, which in turn improves the emission
efficiency of the blue (B) emitting layer. To this end, the
short-axis width x3 of the third emission area E3 is larger
than each of the short-axis width x1 of the first emission area
E1 and the short-axis width x2 of the second emission area
E2.

[0090] Accordingly, when the long-axis width y1 of the
first emission area E1, the long-axis width y2 of the second
emission area E2, and the long-axis width y3 of the third
emission area E3 are identical to one another, and the
short-axis width x3 of the third emission area E3 is larger
than each of the short-axis width x1 of the first emission area
F1 and the short-axis width x2 of the second emission area
E2, the spreading characteristics of the third emission layer
530 formed in the third emission area E3 can be different
from the spreading characteristics of the second emission
layer 520 formed in the second emission area E2 and the
spreading characteristics of the first emission layer 510
formed in the first emission area E1.

[0091] Thus, the first radius curvature R1 in at least one
corner of the first emission area E1 can be identical to the
second radius curvature R2 in at least one corner of the
second emission area E2; however, the third radius curvature
R3 in at least one corner of the third emission area E3 can
be different from the first radius curvature R1 and/or the
second radius curvature R2. In detail, the third radius
curvature R3 can be larger than each of the first radius
curvature R1 and the second radius curvature R2.

[0092] The area of the third emission area E3 is relatively
larger than each of the area of the first emission area E1 and
the area of the second emission area F2. However, if the
radius curvature R3 in the corner of the third emission area
E3 were identical to the first radius curvature R1 in the
corner of the first emission area E1 and the second radius
curvature R2 in the corner of the second emission area E2,
then a distance between the center of the third emission area
E3 and the corner of the third emission area E3 can be equal
to each of a distance between the center of the first emission
area E1 and the corner of the first emission area E1 and/or
a distance between the center of the second emission area E2
and the corner of the second emission area E2. In that case,
the third emission layer 530 may not sufficiently spread to
the corner of the third emission area E3. Thus, in FIG. 5, the
third radius curvature R3 in the corner of the third emission
area E3 having the relatively large sized area is larger than
each of the first radius curvature R1 in the corner of the first
emission area E1 having the relatively small sized area and
the second radius curvature R2 in the corner of the second
emission area E2 having the relatively small sized area, to
thereby minimize the difference in each distance between
the center and the corner in the respective emission areas E1,
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E2 and E3. Accordingly, the emission layer 510, 520 and
530 uniformly spreads to the corners of each of the emission
areas E1, E2 and E3.
[0093] Accordingly, when the long-axis widths y1, y2 and
v3 of the emission areas F1, F2 and E3 are the same, and the
short-axis widths x1, X2 and x3 of the emission areas E1, E2
and E3 are not the same, a ratio of the first radius curvature
R1, the second radius curvature R2, and the third radius
curvature R3 is set to be identical to (or to correspond to) a
ratio of the short-axis width x1 of the first emission area E1,
the short-axis width x2 of the second emission area E2, and
the short-axis width x3 of the third emission area E3. For
example, when a ratio of the short-axis width x1 of the first
emission area E1, the short-axis width x2 of the second
emission area E2, and the short-axis width x3 of the third
emission area E3 can be set to be 1:1:1.5, a ratio of the first
radius curvature R1, the second radius curvature R2, and the
third radius curvature R3 can be also set to be 1:1:1.5.
[0094] In this case, in the same manner as the above FIG.
3, the radius curvatures R1, R2 and R3 of any one of the
emission areas E1, E2 and E3 as a reference point can be set
within a range of [0.25%(x1, x2, or x3)]~[0.5%(x1, x2, or
x3)].
[0095] Also, in the same manner as the above examples,
each of the radius curvatures R1, R2 and R3 can have a
varying range of £10%. Thus, when the long-axis widths y1,
v2, and y3 of the emission areas E1, E2 and E3 are the same,
and the short-axis widths x1, x2 and x3 of the emission areas
E1, E2 and E3 are not the same, the radius curvatures R1, R2
and R3 can satisfy the following conditions as shown in
[Equation 2].
R1:R2:R3=[(0.9~1.1)*x1]:[(0.9~1.1)*x2]:[(0.9~1.1)

*¥3] [Equation 2]
[0096] The first electrodes 310, 320 and 330 are formed in
the emission areas E1, E2 and E3, respectively.
[0097] The area of the third emission area E3 is relatively
larger than each of the area of the first emission area E1 and
the area of the second emission area E2, whereby the area of
the first electrode 330 allocated to the third emission area E3
can be relatively larger than each of the area of the first
electrode 310 allocated to the first emission area E1 and the
area of the first electrode 320 allocated to the second
emission area E2.
[0098] In detail, the long-axis widths are the same in the
respective first electrodes 310, 320 and 330; however, the
short-axis width of the first electrode 330 allocated to the
third emission area E3 can be larger than the short-axis
width of the first electrode 310 allocated to the first emission
area E1 and/or the short-axis width of the first electrode 320
allocated to the second emission area E2.
[0099] The first electrodes 310, 320 and 330 are formed in
the structure which is similar to the structure of the emission
areas F1, E2 and E3; however, the corner(s) of the first
electrodes 310, 320 and 330 are not rounded, but are angled.
[0100] FIG. 6 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure. Except that a first electrode 310, 320 and
330 is formed in a quadrangle structure with rounded
corners, the electroluminescent display device of FIG. 6 is
identical in structure to the electroluminescent display
device of FIG. 5.
[0101] As shown in FIG. 6, at least one corner of the first
electrode 310 allocated to the first emission area E1 is
formed in a rounded structure with a fourth radius curvature
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R4, at least one corner of the first electrode 320 allocated to
the second emission area E2 is formed in a rounded structure
with a fifth radius curvature R3, and at least one corner of
the first electrode 330 allocated to the third emission area E3
is formed in a rounded structure with a sixth radius curvature
R6.

[0102] In this case, the fourth radius curvature R4 is
corresponding to the first radius curvature R1, the fifth
radius curvature RS is corresponding to the second radius
curvature R2, and the sixth radius curvature R6 is corre-
sponding to the third radius curvature R3. Further, the third
radius curvature R3 is larger than the first radius curvature
R1 and/or the second radius curvature R2, whereby the sixth
radius curvature R6 can be larger than the fourth radius
curvature R4 and/or the fifth radius curvature RS, but not
necessarily.

[0103] Otherwise, the fourth radius curvature R4, the fifth
radius curvature R5, and the sixth radius curvature R6 may
be identical to one another. In the same manner as the
aforementioned first to third radius curvatures R1, R2 and
R3, each of the radius curvatures R4, 5 and R6 can have a
varying range of +10%.

[0104] FIG. 7 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure. The electroluminescent display device of
FIG. 7 is different from the electroluminescent display
device of FIG. 3 since the respective emission areas E1, E2
and E3 have the different sizes, and the different structures
will be described below in detail.

[0105] As shown in FIG. 7, a long-axis width y1 of the
first emission area E1, a long-axis width y2 of the second
emission area E2, and a long-axis width y3 of the third
emission area E3 are identical to one another. However, a
short-axis width x1 of the first emission area E1, a short-axis
width x2 of the second emission area E2, and a short-axis
width x3 of the third emission area E3 are different from
each other. In detail, the short-axis width x2 of the second
emission layer E2 is larger than the short-axis width x1 of
the first emission area E1, and the short-axis width x3 of the
third emission area E3 is larger than the short-axis width x2
of the second emission area E2.

[0106] Accordingly as the short-axis widths x1, x2 and x3
of the emission areas E1, E2 and E3 are different from each
other, the respective emission areas E1, E2 and E3 have the
different radius curvatures R1, R2 and R3 in their corners. In
detail, the second radius curvature R2 in at least one corner
of the second emission area E2 is larger than the first radius
curvature R1 in at least one corner of the first emission area
E1, and the third radius curvature R3 in at least one corer
of the third emission area E3 is larger than the second radius
curvature R2 in at least one corner of the second emission
area E2. Accordingly, the emission layers 510, 520 and 530
can smoothly spread to each corner in each of the emission
areas E1, E2 and E3.

[0107] In this case, a ratio of the first radius curvature R1,
the second radius curvature R2, and the third radius curva-
ture R3 is set to be identical to a ratio of the short-axis width
x1 of the first emission area El, the short-axis width x2 of
the second emission area E2, and the short-axis width x3 of
the third emission area E3. For example, when a ratio of the
short-axis width x1 of the first emission area El, the
short-axis width x2 of the second emission area E2, and the
short-axis width x3 of the third emission area E3 can be set
to be 1:1.5:2, a ratio of the first radius curvature R1, the
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second radius curvature R2, and the third radius curvature
R3 can be also set to be 1:1.5:2. Also, in the same manner
as the aforementioned examples, each of the radius curva-
tures R1, R2 and R3 can have a varying range of +10%.
Accordingly, when the long-axis widths y1, y2 and y3 of the
emission areas E1, E2 and E3 are identical to one another,
and the short-axis widths x1, x2 and x3 of the emission areas
E1, E2 and E3 are different from each other, the radius
curvatures R1, R2 and R3 can satisfy the above Equation 2.
[0108] Meanwhile, the emission areas E1, E2 and E3 have
the different structures from one another, whereby the
respective first electrodes 310, 320 and 330 can have the
different structures from one another. In detail, the long-axis
widths v1, y2 and y3 of the first electrodes 310, 320 and 330
are identical to one another. However, the short-axis width
x2 of the first electrode 320 formed in the second emission
area B2 is larger than the short-axis width x1 of the first
electrode 310 formed in the first emission area E1, and the
short-axis width x3 of the first electrode 330 formed in the
third emission area E3 is larger than the short-axis width x2
of the first electrode 320 formed in the second emission area
E2.

[0109] FIG. 8 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present invention. Except that the first electrodes 310, 320
and 330 are formed in a quadrangle structure with rounded
corners, the electroluminescent display device of FIG. 8 is
identical in structure to the electroluminescent display
device of FIG. 7.

[0110] As shown in FIG. 8, at least one corner of the first
electrode 310 allocated to the first emission area E1 is
formed in a rounded structure with a fourth radius curvature
R4, at least one corner of the first electrode 320 allocated to
the second emission area E2 is formed in a rounded structure
with a fifth radius curvature RS, and at least one corner of
the first electrode 330 allocated to the third emission area E3
is formed in a rounded structure with a sixth radius curvature
R6.

[0111] In this case, the fourth radius curvature R4 is
corresponding to the first radius curvature R1, the fifth
radius curvature RS is corresponding to the second radius
curvature R2, and the sixth radius curvature R6 is corre-
sponding to the third radius curvature R3. In this case, the
second radius curvature R2 is larger than the first radius
curvature R1, and the third radius curvature R3 is larger than
the second radius curvature R2, whereby the fifth radius
curvature RS is larger than the fourth radius curvature R4,
and the sixth radius curvature R6 is larger than the fifth
radius curvature RS, but not necessarily.

[0112] Otherwise, the fourth radius curvature R4, the fifth
radius curvature RS, and the sixth radius curvature R6 may
be identical to one another. In the same manner as the
aforementioned first to third radius curvatures R1, R2 and
R3, each of the radius curvatures R4, 5 and R6 can have a
varying range of £10%.

[0113] FIG. 9 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present disclosure. The electroluminescent display device of
FIG. 9 is different in the arrangement of first to third
emission areas E1, E2 and E3 from the electroluminescent
display device of FIG. 3, and the different structures will be
described below in detail.

[0114] As shown in FIG. 9, the first and second emission
areas E1 and E2 confronting each other are arranged in a
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horizontal direction, while the third emission area E3 is
disposed below the first emission area E1 and the second
emission area E2.

[0115] In this case, the first emission area E1, the second
emission area E2, and the third emission area E3 have the
different structures from one another. In detail, a long-axis
width y1 of the first emission area E1 and a long-axis width
y2 of the second emission area E2 are identical to each other;
however, a long-axis width y3 of the third emission area E3
is different from the long-axis width y1 of the first emission
area E1 and/or the long-axis width y2 of the second emission
area E2. For example, the long-axis width y3 of the third
emission area E3 is smaller than the long-axis width y1 of
the first emission area E1 and/or the long-axis width y2 of
the second emission area E2. Also, a short-axis width x2 of
the second emission area E2 is larger than a short-axis width
x1 of the first emission area E1, and a short-axis width x3 of
the third emission area E3 is larger than the short-axis width
x2 of the second emission area E2.

[0116] When the first emission area E1, the second emis-
sion area E2, and the third emission area E3 have the
different structures from one another, a first radius curvature
R1 in at least one corner of the first emission area El, a
second radius curvature R2 in at least one corner of the
second emission area E2, and a third radius curvature R3 in
at least one corner of the third emission area E3 can be
different from one another.

[0117] Especially, when the long-axis widths y1, y2 and
v3 of the emission areas E1, E2 and E3 are not identical, a
value of the individual radius curvature R1, R2 and R3 can
be set based on the short-axis widths x1, x2 and x3 of each
of the emission areas E1, E2 and E3, and the long-axis
widths y1, y2 and y3 of each of the emission areas E1, E2
and E3. In detail, the value of the first radius curvature R1
is set to (Wa*x)+(Ya*(yl~x1)/(4*x1)), the value of the
second radius curvature R2 is set to (Ya*x2)+(Ya*(y2~x2)/
(4*x2)), and the value of the third radius curvature R3 is set
to (Y4*x3)+(¥4*(y3~x3)/(4%x3)).

[0118] In the same manner as the aforementioned
examples, each radius curvatures R1, R2 and R3 can have a
varying range of £10%. When the long-axis widths y1, y2
and v3 of the emission areas E1, E2 and E3 may not be
identical to one another, the radius curvatures R1, R2 and R3
can satisfy the following conditions as shown in [Equation
3].

RI=0.9%[(Vatx 1)+ Va* (pl-x1 )/ (4%x1)]~ 1. 1*[(Va¥xl )+
Lik(pl-x1)/(4*x1)]

R2=0.9* [(Va*x2)+Va*(y2-x2)/(4*x2)]~1 1* [(*x2)+
Ya*(v2-x2)/(4*x2)]

R3=0.9%[(Va*x3)+Va%(y3-x3)/(4%x3) ]~ 1 1* [ (Va*x3 )+

Va*(p3-x3)/(4*x3)] [Equation 3]

[0119] Meanwhile, although not shown, in the structure of
FIG. 9, the short-axis width x1 of the first emission area E1
can be identical to the short-axis width x2 of the second
emission area E2. In this case, the radius curvature R1, R2
and R3 of each of the emission area E1, E2 and E3 can
satisfy the above [Equation 3].

[0120] Also, the first electrodes 310, 320 and 330 have a
relatively large sized area in comparison with the emission
areas E1, E2 and E3. In addition, the first electrodes 310, 320
and 330 are formed in a structure similar to that of the
emission areas E1, E2 and E3.
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[0121] Inthis case, at least one corner of the first electrode
310 allocated to the first emission area E1 is formed in a
rounded structure with a fourth radius curvature R4, at least
one corner of the first electrode 320 allocated to the second
emission area B2 is formed in a rounded structure with a fifth
radius curvature RS, and at least one corner of the first
electrode 330 allocated to the third emission area E3 is
formed in a rounded structure with a sixth radius curvature
R6.

[0122] In this case, the fourth radius curvature R4 is
corresponding to the first radius curvature R1, the fifth
radius curvature RS is corresponding to the second radius
curvature R2, and the sixth radius curvature R6 is corre-
sponding to the third radius curvature R3, but not necessar-
ily. Otherwise, the fourth radius curvature R4, the fifth
radius curvature RS, and the sixth radius curvature R6 may
be identical to one another. Also, each of the radius curva-
tures R4, RS and R6 can have a varying range of £10%.
[0123] Although not shown in FIG. 9, each corner of the
first electrodes 310, 320 and 330 can be formed in an angled
structure, rather than in the rounded structure.

[0124] Each corner of the first electrodes 310, 320 and 330
is formed in the rounded structure or angled structure, which
will be identically applied to the examples of FIGS. 10 and
11.

[0125] FIG. 10 is a plane view illustrating an electrolu-
minescent display device according to another example of
the present disclosure. The electroluminescent display
device of FIG. 10 is different from the electroluminescent
display device of FIG. 3 since the respective emission areas
E1, E2 and E3 have the different long-axis widths y1, y2 and
y3, and the different structures will be described below in
detail.

[0126] As shown in FIG. 10, a long-axis width y2 of the
second emission area E2 is larger than a long-axis width y1
of the first emission area F1, and a long-axis width y3 of the
third emission area E3 is larger than the long-axis width y2
of the second emission area E2. In this case, short-axis
widths x1, x2 and x3 of the emission areas E1, E2 and E3
can be identical to one another, but not necessarily. For
example, the short-axis width x1 of the first emission area
E1 can be identical to the short-axis width x2 of the second
emission area E2, and the short-axis width x3 of the third
emission area B3 can be larger than the short-axis width x1
of the first emission area E1 and the short-axis width x2 of
the second emission area E2. In another example, the
short-axis width x2 of the second emission area E2 can be
larger than the short-axis width x1 of the first emission area
E1, and the short-axis width x3 of the third emission area E3
can be larger than the short-axis width x2 of the second
emission area E2.

[0127] When the long-axis widths y1, y2 and y3 of the
emission areas E1, E2 and E3 are different from one another,
the individual radius curvature R1, R2 and R3 can satisfy the
above [Equation 3].

[0128] FIG. 11 is a plane view illustrating an electrolumi-
nescent display device according to another example of the
present invention. Hereinafter, only the structures which are
different from those of FIG. 3 will be described in detail as
follows.

[0129] As shown in FIG. 11, first and second emission
areas E1 and E2 are identical in structure to each other;
however, a third emission area E3 is different in structure
from the first emission area E1 and/or the second emission
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area E2. In detail, a long-axis width y1 of the first emission
area F1 is identical to a long-axis width y2 of the second
emission area B2, and a short-axis width x1 of the first
emission area E1 is identical to a short-axis width x2 of the
second emission area E2. Thus, a radius curvature R1 in at
least one corner of the first emission area E1 can be identical
to a radius curvature R2 in at least one corner of the second
emission area E2. As a variation, the first and second
emission areas E1 and E2 can be different in structure from
each other.

[0130] However, a long-axis width y3 of the third emis-
sion area E3 is smaller than the long-axis width y1 of the first
emission area E1 and/or the long-axis width y2 of the second
emission area E2, while a short-axis width x3 of the third
emission area E3 is larger than the short-axis width x1 of the
first emission area E1 and/or the short-axis width x2 of the
second emission area 2.

[0131] As the long-axis width y3 of the third emission area
E3 is different from the long-axis width y1 of the first
emission area E1 and/or the long-axis width y2 of the second
emission area E2, the individual radius curvature R1, R2 and
R3 can satisfy the above [Equation 3].

[0132] Meanwhile, although not shown, in case of the
structure shown in FIG. 11, the short-axis width x2 of the
second emission area E2 can be larger than the short-axis
width x1 of the first emission area F1. In this case, the
individual radius curvature R1, R2 and R3 can satisfy the
above [Equation 3].

[0133] FIG. 12 is a cross sectional view illustrating an
electroluminescent display device according to another
example of the present disclosure. Except the structure of a
bank 400, the electroluminescent display device of FIG. 12
is identical in structure to the electroluminescent display
device of FIG. 2, whereby the same reference numbers will
be used in FIG. 12 to refer to the same parts. Hereinafter, the
different structures will be described in detail as follows.
[0134] As shown in FIG. 12, a bank 400 includes a first
bank 410 and a second bank 420.

[0135] The first bank 410 covers an end of a first electrode
300, and the first bank 410 is formed on a circuit device layer
200. A thickness of the first bank 410 is relatively smaller (or
thinner) than a thickness of the second bank 420, and a width
of the first bank 410 is relatively larger (or wider) than a
width of the second bank 420. In the same manner as the
emission layers 510, 520 and 530, the first bank 410 having
the above structure has the hydrophilic property. The first
bank 410 having the hydrophilic property can be formed of
an inorganic insulating material such as silicon oxide. Thus,
when the emission layers 510, 520 and 530 are formed by a
solution process, a solution for forming the emission layers
510, 520 and 530 can spread easily on the first bank 410.
[0136] The second bank 420 is formed on the first bank
410. The width of the second bank 420 is smaller (or
narrower) than the width of the first bank 410. Here, each of
the first and second banks 410 and 420 can be arranged in
a matrix configuration (e.g., a grid configuration) or in a
linear configuration (e.g., in vertical columns). The second
bank 420 can be obtained by coating a mixture solution of
an organic insulating material having the hydrophilic prop-
erty and a hydrophobic material such as fluorine, and
patterning the coated mixture solution by the use of a
photolithography process. By the light irradiated for the
photolithography process, the hydrophobic material such as
fluorine can move to an upper portion of the second bank
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420, whereby the upper portion of the second bank 420 has
the hydrophobic property, and the remaining portions of the
second bank 420 have the hydrophilic property. That is, the
lower portion of the second bank 420 which is in contact
with the first bank 410 has the hydrophilic property, while
the upper portion of the second bank 420 has the hydropho-
bic property, but not limited to this structure. For example,
the entire portions of the second bank 420 can have the
hydrophobic property.

[0137] Herein, spreadability of the solution for forming
the emission layers 510, 520 and 530 can be improved
owing to the first bank 410 having the hydrophilic property
and the lower portion of the second bank 420 having the
hydrophilic property. Especially, as the first bank 410 has the
relatively smaller thickness and the relatively larger width in
comparison to the second bank 420, it is possible to prepare
a 2-step structure of the hydrophilic property by the com-
bination of the first bank 410 and second bank 420, whereby
the solution for forming the emission layers 510, 520 and
530 can easily spread to the boundary edges of the emission
areas E1, E2 and E3.

[0138] Also, the upper portion of the second bank 420
having the hydrophobic property prevents the solution for
forming the corresponding emission layers 510, 520 and 530
from spreading to another neighboring emission areas E1,
E2 and E3 so that it is possible to prevent the corresponding
emission layers 510, 520 and 530 from being mixed with the
emission layer of another neighboring emission areas E1, E2
and E3. The bank 400 of FIG. 12 can be applied to any of
the examples of the electroluminescent display device
described according to the present disclosure.

[0139] FIG. 13 is a plane view illustrating an electrolu-
minescent display device according to another example of
the present disclosure, which relates to an electrolumines-
cent display device including an active area AA and a
dummy area DA.

[0140] The active area AA serves as a display area for
displaying an image. The active area AA is provided with a
bank 400 for defining a first emission area E1, a second
emission area E2, and a third emission area E3, wherein a
first emission layer 510 is provided in the first emission area
E1, a second emission layer 520 is provided in the second
emission area F2, and a third emission layer 530 is provided
in the third emission area E3.

[0141] A structure of the first, second and third emission
areas E1, E2 and E3 and a structure of the first, second and
third emission layers 510, 520 and 530 in FIG. 13 can be
variously changed as shown in FIGS. 3 to 11.

[0142] The dummy area DA is provided to surround the
active area AA. In detail, the dummy area DA is provided in
the left, right, lower and upper peripheral sides of the active
area AA. In the same manner as the active area AA, the
dummy area DA is provided with a bank 400 for defining
dummy emission areas DE1, DE2 and DE3. The bank 400
is formed in a matrix configuration on the entire area
including the active area AA and the dummy area DA, to
thereby define the emission areas E1, E2 and E3 and the
dummy emission areas DE1, DE2 and DE3.

[0143] The dummy emission areas DE1, DE2 and DE3 are
provided with dummy emission layers 560, 570 and 580. In
detail, the first dummy emission layer 560 is provided in the
first dummy emission area DE1, the second dummy emis-
sion layer 570 is provided in the second dummy emission
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area DE2, and the third dummy emission layer 580 is
provided in the third dummy emission area DE3.

[0144] The dummy area DA is not the area for displaying
an image, whereby a light emission is not generated in the
dummy emission areas DE1, DE2 and DE3 included in the
dummy area DA. The dummy area DA is provided to realize
a uniform profile between the emission layers 510, 520 and
530 formed in the center of the active area AA and the
emission layers 510, 520 and 530 formed in the periphery of
the active area AA.

[0145] When the emission layers 510, 520 and 530 are
formed by a solution process, it may cause a difference
between a drying speed of the emission layers 510, 520 and
530 formed at the center of a substrate and a drying speed
of the emission layers 510, 520 and 530 formed at the
periphery of the substrate. Thus, when forming only the
active area AA without the dummy area DA, the profile of
the emission layers 510, 520 and 530 formed at the center of
the active area AA and the profile of the emission layers 510,
520 and 530 formed at the edge of the active area AA may
be not uniform, whereby the light emission at the center of
the active area AA and the light emission at the edge of the
active area AA may be not uniform.

[0146] Thus, according to this example of the present
disclosure, when the dummy area DA is formed at the
periphery of the active area A A, and the emission layers 510,
520 and 530 are formed in the active area AA by the solution
process, the dummy emission layers 560, 570 and 580 are
also formed at the dummy area DA by the solution process.
In this case, even though the profile of the dummy emission
layers 560, 570 and 580 and the profile of the emission
layers 510, 520 and 530 are not uniform, it is possible to
realize the uniform profile of the emission layers 510, 520
and 530 over the entire active area AA.

[0147] Accordingly, the first dummy emission layer 560 is
formed of the red (R) emitting layer which is the same as the
first emission layer 510, and the first dummy emission layer
560 is manufactured together with the first emission layer
510. Also, the second dummy emission layer 570 is formed
of the green (G) emitting layer which is the same as the
second emission layer 520, and the second dummy emission
layer 570 is manufactured together with the second emission
layer 520. Also, the third dummy emission layer 580 is
formed of the blue (B) emitting layer which is the same as
the third emission layer 530, and the third dummy emission
layer 580 is manufactured together with the third emission
layer 530. For reference, in FIG. 13, the dummy emission
layers 560, 570 and 580 in which the light emission is not
generated can be marked as ‘DR, DG, DB’ so as to distin-
guish the emission layer 510, 520 and 530 for emitting red
(R), green (G), and blue (B) light.

[0148] Accordingly, the dummy area DA is not the area for
displaying an image, whereby there is no need to make the
dummy emission layers 560, 570 and 580 uniformly spread
in each dummy emission areas DE1, DE2 and DE3. Thus,
there is no need to realize the same structure both in the
emission areas E1, E2 and E3 and the dummy emission areas
DE1, DE2 and DE3. That is, the dummy emission areas
DE1, DE2 and DE3 can be formed in a polygonal structure
having angled corners instead of rounded corners. However,
in order to obtain consistency in the manufacturing process,
the first dummy emission area DE1 can be formed in the
polygonal structure (e.g., rectangle) having the rounded
corners in the same manner as the first emission area E1, the
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second dummy emission area DE2 can be formed in the
polygonal structure (e.g., rectangle) having the rounded
corners in the same manner as the second emission area E2,
and the third dummy emission area DE3 can be formed in
the polygonal structure (e.g., rectangle) having the rounded
corners in the same manner as the third emission area E3.
[0149] According to one embodiment of the present dis-
closure, the corner of the emission area is formed in the
rounded structure. Thus, when the emission layer is formed
by the solution process, the emission layer smoothly spreads
to the corner of the emission area so that it is possible to
realize the uniform light emission both in the corner of the
emission area and the center of the emission area.
[0150] According to one embodiment of the present dis-
closure, as the radius curvature in the corner of the emission
area having the relatively large size is larger than the radius
curvature in the corner of the emission area having the
relatively small size, it is possible to minimize the difference
in each distance between the center and the corner in the
respective emission areas, whereby the emission layer uni-
formly spreads to the corner of each emission area.
[0151] It will be apparent to those skilled in the art that the
present disclosure described above is not limited by the
above-described embodiments and the accompanying draw-
ings and that various substitutions, modifications, and varia-
tions can be made in the present disclosure without depart-
ing from the spirit or scope of the disclosures. Consequently,
the scope of the present disclosure is defined by the accom-
panying claims, and it is intended that all variations or
modifications derived from the meaning, scope, and equiva-
lent concept of the claims fall within the scope of the present
disclosure.
[0152] The various embodiments described above can be
combined to provide further embodiments. All of the U.S.
patents, U.S. patent application publications, U.S. patent
applications, foreign patents, foreign patent applications and
non-patent publications referred to in this specification and/
or listed in the Application Data Sheet, if present, are
incorporated herein by reference, in their entirety. Aspects of
the embodiments can be modified, if necessary to employ
concepts of the various patents, applications and publica-
tions to provide yet further embodiments. These and other
changes can be made to the embodiments in light of the
above-detailed description. In general, in the following
claims, the terms used should not be construed to limit the
claims to the specific embodiments disclosed in the speci-
fication and the claims, but should be construed to include
all possible embodiments along with the full scope of
equivalents to which such claims are entitled. Accordingly,
the claims are not limited by the disclosure.
What is claimed is:
1. An electroluminescent display device comprising:
a first electrode provided on a substrate;
a bank disposed on the first electrode and defining a
plurality of emission areas above the first electrode;
an emission layer provided in the plurality of emission
areas and configured to emit light, wherein the emis-
sion layer in each of the plurality of emission areas has
a curved top surface; and
a second electrode provided on the bank and the emission
layer,
wherein among the plurality of emission areas, each of a
first emission area and a second emission area is
provided with a rounded corner, and
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wherein a first radius curvature (R1) in the rounded corner
of the first emission area is different from a second
radius curvature (R2) in the corner of the second
emission area.

2. The electroluminescent display device according to
claim 1, wherein an area of the second emission area is
larger than an area of the first emission area, and the second
radius curvature (R2) is larger than the first radius curvature
(RD).

3. The electroluminescent display device according to
claim 1, wherein a long-axis width (y2) of the second
emission area is identical to a long-axis width (y1) of the
first emission area, a short-axis width (x2) of the second
emission area is larger than a short-axis width (x1) of the
first emission area, and the second radius curvature (R2) is
larger than the first radius curvature (R1).

4. The electroluminescent display device according to
claim 1, wherein the first radius curvature (R1) has a value
within a range of (0.25%x1)~(0.5*x1), and

wherein the second radius curvature (R2) has a value

within a range of (0.25%x2)~(0.5%x2).

5. The electroluminescent display device according to
claim 1, wherein a ratio of the first radius curvature (R1) and
the second radius curvature (R2) satisfies the following
equation:

RI:R2=[(0.9~1.1)*x1]:[(0.9~1.1)*2]

6. The electroluminescent display device according to
claim 1, wherein a long-axis width (y2) of the second
emission area is different from a long-axis width (y1) of the
first emission area,

wherein the first radius curvature (R1) is set to:

0.9% (s 1) +Va* (1 =x 1Y@ x D)1 (Vw1 b
(1-x1)/(4*x1)],

wherein the second radius curvature (R2) is set to:

0.9%[(Vax2)+Va% (y2-x2)/(4%x2) ]~ 1. 1¥ [ (Va*x2)+Va*
(¥2-x2)/(4*x2)], and

wherein x1 is a short-axis width of the first emission area,
and x2 is a short-axis width of the second emission
area.

7. The electroluminescent display device according to
claim 6, wherein v2 is smaller than y1, and x2 is larger than
x1, or

wherein y2 is larger than y1, and x2 is the same as or

larger than x1.

8. The electroluminescent display device according to
claim 1, wherein the bank includes:

a first bank disposed directly on the first electrode and

having a hydrophilic property, and

a second bank disposed on the second bank and having a

portion with a hydrophobic property.

9. The electroluminescent display device according to
claim 8, wherein at least one of the first and second banks
has a matrix configuration or a linear configuration.

10. The electroluminescent display device according to
claim 1, wherein a radius curvature in the rounded corner of
a first portion of the first electrode associated with the first
emission area corresponds to the first radius curvature (R1)
in the rounded corner of the first emission area, and

wherein a radius curvature in the rounded corner of a

second portion of the first electrode associated with the
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second emission area corresponds to the second radius
curvature (R2) in the rounded corner of the second
emission area.

11. An electroluminescent display device comprising:

a first electrode provided on a substrate;

a bank disposed on the first electrode and defining first,
second and third emission areas above the first elec-
trode;

a first emission layer in the first emission area and
configured to emit light;

a second emission layer in the second emission area and
configured to emit light; and

a third emission layer in the third emission area and
configured to emit light,

wherein each of the first emission layer, the second
emission layer, and the third emission layer has a
curved top surface,

wherein each of the first emission area, the second emis-
sion area, and the third emission area is formed in a
polygonal structure with a rounded corner, and

wherein a third radius curvature (R3) in the rounded
corner of the third emission area is larger than a first
radius curvature (R1) in the rounded corner of the first
emission area and a second radius curvature (R2) in the
rounded corner of the second emission area.

12. The electroluminescent display device according to
claim 11, further comprising a second electrode provided on
the bank and the first, second and third emission layers,

wherein a portion of the second electrode corresponding
to each of the first, second, and third emission layers
has a curved surface.

13. The electroluminescent display device according to
claim 11, wherein the first emission layer is formed of a red
emitting layer, the second emission layer is formed of a
green emitting layer, and the third emission layer is formed
of a blue emitting layer, and

wherein an area of the third emission area is larger than
an area of the first emission area and an area of the
second emission area.

14. The electroluminescent display device according to
claim 11, wherein a long-axis width (y1) of the first emission
area, a long-axis width (y2) of the second emission area, and
along-axis width (y3) of the third emission area are identical
to one another,

wherein a short-axis width (x3) of the third emission area
is larger than a short-axis width (x1) of the first
emission area and a short-axis width (x2) of the second
emission area, and

wherein R1, R2 and R3 satisfy the following equation:
RUR2R3=[(0.9~1.1)%x1]:[(0.9~1.1)*x2]:[(0.9~1.1)

*x3].

15. The electroluminescent display device according to
claim 11, wherein at least one among a long-axis width (y1)
of the first emission area, a long-axis width (y2) of the
second emission area, and a long-axis width (y3) of the third
emission area is different from the remaining long-axis
widths, or the long-axis width (y1) of the first emission area,
the long-axis width (y2) of the second emission area, and the
long-axis width (y3) of the third emission area are different
from one another,

wherein R1 is set to:

0.9 (WPr1 VA% (p 1514551 1L L* [ (Va% a1 )14
(r1-x1)/(4*x1)],
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wherein R2 is set to:

0.9F[(Vamx2 Vi (y2—x2) (A%x2) o1 LA [ (Va*x2)+Va*
(12-x2)/(4%x2)],

wherein R3 is set to:

0.9F[(Va%x3 )+ V4% (y3-x3Y/(4%x3) P LI [(Vata3 )4V
(¥3-x3)/(4*x3)], and

wherein x1 is a short-axis width of the first emission area,
x2 is a short-axis width of the second emission area,
and x3 is a short-axis width of the third emission area.

16. An electroluminescent display device comprising:

a substrate including an active area and a dummy area
provided in a periphery of the active area, wherein an
image is displayed in the active area, but is not dis-
played in the dummy area; and

a bank configured to define a plurality of emission areas
in the active area of the substrate, and define a plurality
of dummy emission areas in the dummy area of the
substrate,

wherein the plurality of emission areas include a first
emission area provided with a rounded corer, and a
second emission area provided with a rounded corner,
wherein an area of the second emission area is larger
than an area of the first emission area, and

wherein a second radius curvature (R2) in the rounded
corner of the second emission area is larger than a first
radius curvature (R1) in the rounded corner of the first
emission area.

17. The electroluminescent display device according to
claim 16, wherein the plurality of dummy emission areas
include a first dummy emission area having an emitting
layer which is identical to an emitting layer of the first
emission area, and a second dummy emission area having an
emitting layer which is identical to an emitting layer of the
second emission area,

wherein the first dummy emission area is identical in
structure to the first emission area, and

wherein the second dummy emission area is identical in
structure to the second emission area.

18. The electroluminescent display device according to
claim 16, wherein the plurality of dummy emission areas
include a first dummy emission area having an emitting
layer which is identical to an emitting layer of the first
emission area, and a second dummy emission area having an
emitting layer which is identical to an emitting layer of the
second emission area, and

wherein the first dummy emission area is different in
structure from the first emission area, and the second
dummy emission area is different in structure from the
second emission area.

19. The electroluminescent display device according to
claim 16, wherein a long-axis width (y2) of the second
emission area is identical to a long-axis width (y1) of the
first emission area, and a short-axis width (x2) of the second
emission area is larger than a short-axis width (x1) of the
first emission area,

wherein R1 has a value within a range of (0.25%*x1)~(0.
5%x1), and

wherein R2 has a value within a range of (0.25*x2)~(0.
5%x2).

20. The electroluminescent display device according to
claim 16, wherein a long-axis width (y2) of the second
emission area is different from a long-axis width (y1) of the
first emission area,
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wherein R1 is set to:
0.9 [(Ya¥x1 )4V (y1 =x1 /(& *x1) 1 D[ (Va*x1 )+ Vi
(r1-x1)/(4*x1)],
wherein R2 is set to:
0.9 [(Va*x2)+Va* (y2-x2)/(4*x2) 1 T¥[ (Va*x2)+Va*
(y2—x2)/(4*x2)], and

wherein x1 is a short-axis width of the first emission area,
and x2 is a short-axis width of the second emission
area.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

IPCH %S

CPCH¥S

L5
H 2T SR
S\ EREERE

BEGF)

—MEBEHEAAERRE , SEREEERLNE -8R, REEF B
WEAEF-—BRESRESNRAXENR , REES MR AXKHH
ABEREZANEKE AP RAFFRSPIRAXEFHNE-—IFHNE
EREHMNMKRE , ARREEMMREMIRANE EHNFE B8R &
REMARSNEARES M F-AAXENE - RARHRETHE
A, AREPE-RHXENEATNE —FE#HR (R1) FTETEZ
RFXENATHE - FEEE (R2),

BHAKREREE
US20190198580A1 [ (r&)B
US16/234261 B H
FEERERATE

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

YOUN JUNHO
BAEK HEUMEIL

YOUN, JUNHO
BAEK, HEUMEIL
CHO, YUNJOO

HO1L27/32 HO1L51/52 HO1L51/50

2019-06-27

2018-12-27

patsnap

HO1L27/3216 HO1L27/3246 HO1L51/5209 HO1L51/5012 HO1L51/5225 HO1L27/3223 HO1L51/0005
HO1L51/56 HO1L27/3244 HO1L51/50 HO1L51/5203 HO1L27/3218 HO1L27/326 HO1L2251/558

1020170180714 2017-12-27 KR

US10680040

Espacenet USPTO

Ny 100

400

R4 310

RS 320



https://share-analytics.zhihuiya.com/view/f07db0c0-aa1e-44ab-800c-79e6e5267da4
https://worldwide.espacenet.com/patent/search/family/066768769/publication/US2019198580A1?q=US2019198580A1
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=%2220190198580%22.PGNR.&OS=DN/20190198580&RS=DN/20190198580

