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7) ABSTRACT

Disclosed is an electroluminescence display apparatus. The
electroluminescence display apparatus includes a substrate,
a bank provided to define a plurality of emission areas on the
substrate, and a first light emitting layer provided in a first
emission area of the plurality of emission areas, and a
second light emitting layer provided in a second emission
area of the plurality of emission areas. An anti-spread part is
provided on an upper surface of the bank disposed between
the first light emitting layer and the second light emitting
layer.
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ELECTROLUMINESCENCE DISPLAY
APPARATUS

[0001] This application claims the benefit of Korean Pat-
ent App. No. 10-2017-0172532, filed Dec. 14, 2017, which
is hereby incorporated by reference.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an electrolumi-
nescence display apparatus, and more particularly, to an
electroluminescence  display apparatus  manufactured
through a solution process.

Discussion of the Related Art

[0003] Electroluminescence display apparatuses are appa-
ratuses where a light emitting layer is provided between two
electrodes and emits light with an electric field between the
two electrodes, thereby displaying an image.

[0004] The light emitting layer may be formed of an
organic material or an inorganic material such as a quantum
dot. In the light emitting layer, an exciton is generated by a
combination of an electron and a hole, and when the exciton
is shifted from an excited state to a ground state, light is
emitted.

[0005] Hereinafter, a related art electroluminescence dis-
play apparatus will be described with reference to the
drawing.

[0006] FIG. 1 is a schematic cross-sectional view of a
related art electroluminescence display apparatus.

[0007] As seen in FIG. 1, the related art electrolumines-
cence display apparatus includes a substrate 10, a circuit
element layer 20, a first electrode 30, a bank 40, and a light
emitting layer 50.

[0008] The circuit element layer 20 is provided on the
substrate 10. Various signal lines, a thin film transistor
(TFT), and a capacitor are provided on the circuit element
layer 20.

[0009] The first electrode 30 is provided on the circuit
element layer 20. The first electrode 30 is patterned in each
of a plurality of pixels and acts as an anode of the related art
electroluminescence display apparatus.

[0010] The bank 40 is provided in a matrix structure to
define a plurality of emission areas.

[0011] The light emitting layer 50 is provided in each of
the plurality of emission areas defined by the bank 40. The
light emitting layer 50 is formed in each of the plurality of
emission areas through a solution process using an inkjet
apparatus.

[0012] Inthe related art electroluminescence display appa-
ratus, when the light emitting layer 50 is formed through the
solution process, the light emitting layer 50 provided in one
of the plurality of emission areas spreads to another emis-
sion area adjacent thereto and is mixed with the light
emitting layer 50 provided in the neighboring emission area,
and due to this, it is difficult to realize a high-quality image.

SUMMARY

[0013] Accordingly, embodiments of the present disclo-
sure are directed to an electroluminescence display appara-
tus that substantially obviates one or more problems due to
limitations and disadvantages of the related art.
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[0014] An aspect of the present disclosure is to provide an
electroluminescence display apparatus in which light emit-
ting layers respectively provided in emission areas adjacent
to one another are prevented from being mixed with one
another, and thus, enhance image quality.

[0015] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
inventive concepts provided herein. Other features and
aspects of the inventive concepts may be realized and
attained by the structure particularly pointed out in the
written description, or derivable therefrom, and the claims
hereof as well as the appended drawings.

[0016] To achieve these and other aspects of the inventive
concepts, as embodied and broadly described, an electrolu-
minescence display apparatus is provided.

[0017] In an example, there is provided an electrolumi-
nescence display apparatus comprising a substrate, a bank
provided to define a plurality of first emission areas, a
plurality of second emission areas, and a plurality of third
emission areas on the substrate, a plurality of first light
emitting layers respectively provided in the plurality of first
emission areas, a plurality of second light emitting layers
respectively provided in the plurality of second emission
areas, a plurality of third light emitting layers respectively
provided in the plurality of third emission areas, a first
anti-spread part extending on an upper surface of the bank
along a boundary surface between the plurality of first light
emitting layers and the plurality of second light emitting
layers, and a second anti-spread part extending on the upper
surface of the bank along a boundary surface between the
plurality of second light emitting layers and the plurality of
third light emitting layers.

[0018] In another example, there is provided an electrolu-
minescence display apparatus comprising a substrate includ-
ing an active area and a dummy area provided outside the
active area, a bank defining a plurality of emission areas in
the active area on the substrate and defining a plurality of
dummy sub-areas in the dummy area on the substrate, a
plurality of first light emitting layers and a plurality of
second light emitting layers individually provided in the
plurality of emission areas, a plurality of first dummy layers
and a plurality of second dummy layers individually pro-
vided in the plurality of dummy sub-areas, and an anti-
spread part extending on an upper surface of the bank along
a boundary surface between the plurality of first light
emitting layers and the plurality of second light emitting
layers.

[0019] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the inventive concepts as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate examples of the disclosure and together with the
description serve to explain various principles of the disclo-
sure. In the drawings:

[0021] FIG. 1 is a schematic cross-sectional view of a
related art electroluminescence display apparatus;
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[0022] FIG. 2 is a schematic cross-sectional view of an
electroluminescence display apparatus according to an
example of the present disclosure;

[0023] FIG. 3 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
example of the present disclosure;

[0024] FIG. 4 is a schematic plan view of an electrolumi-
nescence display apparatus according to an example of the
present disclosure;

[0025] FIG. 5A is a schematic cross-sectional view taken
along line A-A of FIG. 4;

[0026] FIG. 5B is a schematic cross-sectional view taken
along line B-B of FIG. 4;

[0027] FIG. 5C is a schematic cross-sectional view similar
to that of FIG. 5A, showing a first bank and a second bank
between adjacent light emitting areas;

[0028] FIG. 5D is a schematic cross-sectional view similar
to that of FIG. 5B, showing only a first bank between
adjacent light emitting areas;

[0029] FIGS. 6 to 8 are schematic plan views of electrolu-
minescence display apparatuses according to various
examples of the present disclosure;

[0030] FIG. 9 is a schematic plan view of an electrolumi-
nescence display apparatus according to another example of
the present disclosure;

[0031] FIG. 10 is a schematic plan view of an electrolu-
minescence display apparatus according to another example
of the present disclosure; and

[0032] FIG. 11 is a photograph showing shapes of a
plurality of grooves formed by irradiating a laser beam onto
an upper surface of a bank according to an example of the
present disclosure.

DETAILED DESCRIPTION

[0033] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout
the drawings to refer to the same or like parts.

[0034] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through following examples described with reference to the
accompanying drawings. The present disclosure may, how-
ever, be embodied in different forms and should not be
construed as limited to the examples set forth herein. Rather,
these examples 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 scopes of claims.
[0035] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing examples of the
present disclosure are merely an example, 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 construing an element, the element is construed
as including an error range although there is no explicit
description.

[0037] In describing a position relationship, for example,
when a position relation between two parts is described as
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‘on~", ‘over~’, ‘under~’, and ‘next~’, one or more other
parts may be disposed between the two parts unless ‘just’ or
‘direct’ is used.

[0038] In describing a time relationship, for example,
when the temporal order is described as ‘after~’, ‘subse-
quent~’, ‘next~’, and ‘before~’, a case which is not con-
tinuous may be included unless ‘just’ or ‘direct’ is used.
[0039] It will be understood that, although the terms
“first”, “second”, etc. may 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.

[0040] Features of various examples of the present disclo-
sure may be partially or overall coupled to or combined with
each other, and may be variously inter-operated with each
other and driven technically as those skilled in the art can
sufficiently understand. The examples of the present disclo-
sure may be carried out independently from each other, or
may be carried out together in co-dependent relationship.
[0041] Hereinafter, exemplary examples of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0042] FIG. 2 is a schematic cross-sectional view of an
electroluminescence display apparatus according to an
example of the present disclosure.

[0043] As seen in FIG. 2, the electroluminescence display
apparatus according to an example of the present disclosure
may include a substrate 100, a circuit element layer 200, a
first electrode 300, a bank 400, a plurality of light emitting
layers (for example, first and second light emitting layers)
510 and 520, and a second electrode 600.

[0044] The substrate 100 may be formed of glass, plastic,
and/or the like, but is not limited thereto. The substrate 100
may be formed of a transparent material, or may be formed
of an opaque material.

[0045] The electroluminescence display apparatus accord-
ing to an example of the present disclosure may be imple-
mented as a top emission type where emitted light travels to
an upper portion, and in this case, a material of the substrate
100 may use an opaque material as well as a transparent
material. Also, the electroluminescence display apparatus
according to an example of the present disclosure may be
implemented as a bottom emission type where emitted light
travels to a lower portion, and in this case, the material of the
substrate 100 may use a transparent material.

[0046] The circuit element layer 200 may be provided on
the substrate 100.

[0047] The circuit element layer 200 may include an
active layer 210, a gate insulation layer 220, a gate electrode
230, an interlayer insulation layer 240, a source electrode
250q, a drain electrode 2505, a passivation layer 260, and a
planarization layer 270.

[0048] The active layer 210 may be provided on the
substrate 100. The active layer 200 may be formed of a
silicon-based semiconductor material, an oxide semiconduc-
tor material, and/or the like, but is not limited thereto.
Although not shown, a light blocking layer may be further
provided between the substrate 100 and the active layer 210
and may block the traveling of light to the active layer 210,
thereby preventing the active layer 210 from being deterio-
rated.
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[0049] The gate insulation layer 220 may be provided on
the active layer 210 and may insulate the active layer 210
from the gate electrode 230.

[0050] The gate electrode 230 may be provided on the gate
insulation layer 220.

[0051] The interlayer insulation layer 240 may be pro-
vided on the gate electrode 230 and may insulate the gate
electrode 230 from the source/drain electrode 2504/2505.
[0052] The source electrode 250a and the drain electrode
250h may face each other and may be spaced apart from
each other on the interlayer insulation layer 240. The source
electrode 250a may be connected to one end of the active
layer 210 through a contact hole which is provided in the
interlayer insulation layer 240 and the gate insulation layer
220, and the drain electrode 2505 may be connected to the
other end of the active layer 210 through another contact
hole which is provided in the interlayer insulation layer 240
and the gate insulation layer 220.

[0053] The passivation layer 260 may be provided on the
source electrode 250a and the drain electrode 2505 and may
protect a thin film transistor (TFT).

[0054] The planarization layer 270 may be provided on the
passivation layer 260 and may planarize an upper surface of
the circuit element layer 200.

[0055] As described above, the circuit element layer 200
may include a TFT which includes the gate electrode 230,
the active layer 210, the source electrode 250qa, and the drain
electrode 2504. In FIG. 2, a TFT having a top gate structure
where the gate electrode 230 is provided on the active layer
210 is illustrated, but is not limited thereto. In other
examples, the circuit element layer 200 may include a TFT
having a bottom gate structure where the gate electrode 230
is provided under the active layer 210.

[0056] In the circuit element layer 200, a circuit element
including various signal lines, TFTs, and a capacitor may be
provided in each of a plurality of pixels. The signal lines
may include a gate line, a data line, a power line, and a
reference line, and the TFTs may include a switching TFT,
a driving TFT, and a sensing TFT.

[0057] The switching TFT may be turned on by a gate
signal supplied through the gate line and may transfer a data
voltage, supplied through the data line, to the driving TFT.
[0058] The driving TFT may be turned on by the data
voltage transferred from the switching TFT to generate a
data current from a power supplied through the power line
and may supply the data current to the first electrode 300.
[0059] The sensing TFT may sense a threshold voltage
deviation of the driving TFT which causes the degradation
in image quality. The sensing TFT may supply a current of
the driving TFT to the reference line in response to a sensing
control signal supplied through the gate line or a separate
sensing line.

[0060] The capacitor may hold the data voltage supplied to
the driving TFT during one frame and may be connected to
a gate electrode and a source electrode of the driving TFT.
[0061] The first electrode 300 may be provided on the
circuit element layer 200. The first electrode 300 may be
patterned in each of the plurality of pixels and may act as an
anode of the electroluminescence display apparatus.

[0062] When the electroluminescence display apparatus
according to an example of the present disclosure is imple-
mented as the top emission type, the first electrode 300 may
include a reflective material for reflecting light, emitted from
each of the light emitting layers 510 and 520, to an upper
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portion. In this case, the first electrode 300 may have a
stacked structure including a transparent conductive mate-
rial and the reflective material. On the other hand, when the
electroluminescence display apparatus according to an
example of the present disclosure is implemented as the
bottom emission type, the first electrode 300 may include the
transparent conductive material.

[0063] The first electrode 300 may be connected to the
drain electrode 2505 of the TFT through a contact hole
which is provided in the planarization layer 270 and the
passivation layer 260. Depending on the case, the first
electrode 300 may be connected to the source electrode 250a
of the TFT through a contact hole which is provided in the
planarization layer 270 and the passivation layer 260.
[0064] The bank 400 may be provided in a matrix struc-
ture in a boundary between adjacent pixels of the plurality
of pixels and may define a plurality of emission areas (for
example, first and second emission areas) E1 and E2 for
each of the plurality of pixels. That is, in each of the plurality
of pixels, an opening where the bank 400 is not provided
may be each of the emission areas E1 and E2.

[0065] The bank 400 may be provided on the circuit
element layer 200 to cover both ends of the first electrode
300. Therefore, a plurality of first electrodes 300 respec-
tively patterned in the plurality of pixels may be insulated
from one another by the bank 400.

[0066] The bank 400 may be formed of an organic insu-
lating material having hydrophilicity. In this case, the light
emitting layers 510 and 520 may easily spread to a side
surface of the bank 400 and may be uniformly provided in
the emission areas E1 and E2, respectively.

[0067] When a whole portion of the bank 400 has hydro-
philicity, the first light emitting layer 510 provided in the
first emission area E1 may flow to the second emission area
E2 via an upper surface of the bank 400 and may be mixed
with the second light emitting layer 520. Therefore, in order
to prevent the first light emitting layer 510 from being mixed
with the second light emitting layer 520, the upper surface
of the bank 400 may be configured to have an anti-spread
part (450) having higher hydrophobicity than lower portion
(s) of the bank. Accordingly, spread of the first light emitting
layer 510 into the second emission area E2, and/or spread of
the second light emitting layer 520 into the first emission
area E1 may be prevented and/or reduced. To achieve
hydrophobicity, an upper surface or upper portion of the
bank 400 may be coated with a hydrophobic material such
as fluorine.

[0068] In another embodiment, the bank 400 may be
patterned through a photolithography process after coating a
solution mixed with an organic insulating material having
hydrophilicity and a hydrophobic material such as fluorine.
The hydrophobic material such as fluorine may move to an
upper portion of the bank 400 due to light which is irradiated
in the photolithography process, and thus, the upper portion
of the bank 400 may have hydrophobicity and the other
portion may have hydrophilicity. In this case, the upper
surface of the bank 400 may have hydrophobicity, and thus,
a degree to which the first light emitting layer 510 and the
second light emitting layer 520 spread to the upper surface
of the bank 400 is reduced, thereby solving a problem where
the first light emitting layer 510 is mixed with the second
light emitting layer 520.

[0069] Moreover, according to an example of the present
disclosure, an anti-spread part 450 may be included in the
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upper surface of the bank 400. The anti-spread part 450 may
include a plurality of grooves 450a included in the upper
surface of the bank 400. Since the plurality of grooves 450a
are included in the upper surface of the bank 400, the first
light emitting layer 510 provided in the first emission area
E1 is prevented from spreading to the second emission area
E2 adjacent thereto even when the first light emitting layer
510 flows to the upper surface of the bank 400.

[0070] The plurality of grooves 4504, as illustrated, may
be provided in the whole upper surface of the bank 400
disposed between the first and second light emitting layers
510 and 520 adjacent to each other, but are not limited
thereto. In other examples, the plurality of grooves 450a
may be provided in only a portion of the upper surface of the
bank 400 between the first and second light emitting layers
510 and 520 adjacent to each other.

[0071] The plurality of light emitting layers 510 and 520
may be provided on the first electrode 300. In detail, the
plurality of light emitting layers 510 and 520 may be
respectively provided in the plurality of emission areas E1
and E2 defined by the bank 400.

[0072] The plurality of light emitting layers 510 and 520
may include the first light emitting layer 510 provided in the
first emission area E1 of a first pixel and the second light
emitting layer 520 provided in the second emission area E2
of a second pixel. The first light emitting layer 510 may be
one of a red light emitting layer, a green light emitting layer,
and a blue light emitting layer, and the second light emitting
layer 520 may be another light emitting layer of the red light
emitting layer, the green light emitting layer, and the blue
light emitting layer. That is, the first light emitting layer 510
and the second light emitting layer 520 may emit lights of
different colors in different pixels.

[0073] The light emitting layers 510 and 520 may be
respectively patterned in the emission areas E1 and E2
through an inkjet process without a mask. In this case, a
solution for the light emitting layers 510 and 520 may be
dried, and then, a height h1 of the light emitting layers 510
and 520 at a center of the emission area E1 (E2) may be
lower than a height h2 of the light emitting layers 510 and
520 at an end/edge (in detail, an end contacting the bank
400) of the emission areas E1 and E2. Particularly, as
illustrated, a profile where a height of the light emitting
layers 510 and 520 is gradually reduced in a direction from
the end of the emission areas E1 and E2 contacting the bank
400 to the center of the emission areas E1 and E2 may be
obtained. Accordingly, a portion of the second electrode 600
provided on the light emitting layers 510 and 520 may also
be provided to have a profile corresponding to a profile of
the light emitting layers 510 and 520.

[0074] The light emitting layers 510 and 520 may each
include at least one organic layer of a hole injecting layer
(HIL), a hole transporting layer (HTL), an emitting material
layer (EML), and an electron transporting layer (ETL).
[0075] The second electrode 600 may be provided on the
light emitting layers 510 and 520 and may act as a cathode
of the electroluminescence display apparatus. The second
electrode 600 may extend over the bank 400 and/or extend
over the light emitting layers 510 and 520. Moreover, the
second electrode 600 may extend over the plurality of pixels
and/or over a boundary between adjacent pixels of the
plurality of pixels. Accordingly, the second electrode 600
may function as a common electrode which receives a
common voltage applied to the plurality of pixels.
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[0076] As described above, since the anti-spread part 450
including the plurality of grooves 450a is included in the
upper surface of the bank 400, the second electrode 600 may
contact the anti-spread part 450, and thus, a lower surface of
the second electrode 600 may be filled into the plurality of
grooves 450a. Also, the light emitting layers 510 and 520
may be discharged in a solution state, and then, may flow to
the upper surface of the bank 400 and may contact the
anti-spread part 450. In this case, the light emitting layers
510 and 520 may be filled into some of the plurality of
grooves 450a, and the lower surface of the second electrode
600 may be filled into the other grooves 450a.

[0077] When the electroluminescence display apparatus
according to an example of the present disclosure is imple-
mented as the top emission type, the second electrode 600
may include a transparent conductive material for transmit-
ting light, emitted from each of the light emitting layers 510
and 520, to an upper portion. On the other hand, when the
electroluminescence display apparatus according to an
example of the present disclosure is implemented as the
bottom emission type, the second electrode 600 may include
a reflective material for reflecting the light, emitted from
each of the light emitting layers 510 and 520, to a lower
portion.

[0078] Although not shown in detail, an encapsulation
layer may be further provided on the second electrode 600.
The encapsulation layer may prevent external water from
penetrating into the light emitting layers 510 and 520. The
encapsulation layer may be formed of an inorganic insulat-
ing material or may be formed in a structure where an
inorganic insulating material and an organic insulating mate-
rial are alternately stacked, but is not limited thereto.
[0079] FIG. 3 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
example of the present disclosure. Except for that a con-
figuration of a bank 400 is modified, the electrolumines-
cence display apparatus according to another example of the
present disclosure is the same as the electroluminescence
display apparatus of FIG. 2. Hereinafter, therefore, like
reference numerals refer to like elements, and only different
elements will be described.

[0080] Referring to FIG. 3, a bank 400 may include a first
bank 410 and a second bank 420.

[0081] The first bank 410 may be provided on a circuit
element layer 200 to cover an end of a first electrode 300.
The first bank 410 may be provided to have a thickness
thinner than that of the second bank 420 and a width wider
than that of the second bank 420. The first bank 410 having
suich a structure may have the same hydrophilicity as that of
each of a plurality of light emitting layers 510 and 520. The
first bank 410 having hydrophilicity may be formed of an
inorganic insulating material such as silicon oxide. There-
fore, in a case where the light emitting layers 510 and 520
are formed through a solution process, a solution for forming
the light emitting layers 510 and 520 may easily spread on
the first bank 410.

[0082] The second bank 420 may be provided on the first
bank 410. The second bank 420 may be provided to have a
width which is narrower than that of the first bank 410. The
second bank 420 may be patterned through a photolithog-
raphy process after coating a solution mixed with an organic
insulating material having hydrophilicity and a hydrophobic
material such as fluorine. The hydrophobic material such as
fluorine may move to an upper portion of the second bank
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420 due to light which is irradiated in the photolithography
process, and thus, the upper portion of the second bank 420
may have a higher hydrophobicity than the lower portion of
the second bank 420. That is, a lower portion of the second
bank 420 contacting the first bank 410 may have hydrophi-
licity, and the upper portion of the second bank 420 may
have hydrophobicity. However, the present example is not
limited thereto, and a whole portion of the second bank 420
may be provided to have hydrophobicity.

[0083] The spreading properties of a solution for forming
the light emitting layers 510 and 520 are enhanced by the
first bank 410 and the lower portion of the second bank 420,
which have sufficient hydrophilicity to encourage spreading
of the solution. By contrast the relative hydrophobicity of
the upper portion of the second bank 420 suppresses spread-
ing of the solution. Particularly, since the first bank 410 is
provided to have a thickness thinner than that of the second
bank 420 and a width wider than that of the second bank
420, a two-step structure having hydrophilicity may be
provided by a combination of the first bank 410 and the
second bank 420, and thus, the solution for forming the light
emitting layers 510 and 520 may easily spread to left and
right ends (as viewed in FIG. 3) of each of a plurality of
emission areas E1 and E2.

[0084] Moreover, the upper portion of the second bank
420 having higher hydrophobicity than the first bank 410
and the lower portion of the second bank 420 prevents the
solution for forming the light emitting layers 510 and 520
from spreading to other adjacent emission areas E1 and E2,
thereby solving a problem where the light emitting layers
510 and 520 are mixed with each other between the adjacent
emission areas E1 and E2. Also, an upper surface of the
second bank 420 may have higher hydrophobicity than
lower portions of the bank 400, and thus, even when the light
emitting layers 510 and 520 flow out from the emission areas
El and E2, the light emitting layers 510 and 520 are
prevented from spreading to other adjacent emission areas
El and E2.

[0085] Moreover, an anti-spread part 450 including a
plurality of grooves 450a may be included in the upper
surface of the second bank 420, and thus, the light emitting
layers 510 and 520 respectively provided in the emission
areas E1 and E2 are prevented from spreading to other
adjacent emission areas E1 and E2.

[0086] FIG. 4 is a schematic plan view of an electrolumi-
nescence display apparatus according to an example of the
present disclosure.

[0087] As seen in FIG. 4, the electroluminescence display
apparatus according to an example of the present disclosure
may include a substrate 100, a first electrode 300, a bank
400, and a plurality of light emitting layers 510, 520, and
530.

[0088] The first electrode 300 may be provided in each of
a plurality of pixels on the substrate 100. Therefore, a
plurality of first electrodes 300 may be arranged in a matrix
structure and may be spaced apart from one another.
[0089] The bank 400 may be provided in a matrix struc-
ture in a boundary between adjacent pixels of the plurality
of pixels, and a plurality of emission areas (for example, first
to third emission areas) E1 to E3 may be defined by the bank
400. Therefore, one emission area may be provided in each
of the plurality of pixels, and the first electrode 300 may be
provided to correspond to each of the plurality of emission
areas E1 to E3.
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[0090] The plurality of light emitting layers 510, 520, and
530 may include a first light emitting layer 510 provided in
the first emission area E1, a second light emitting layer 520
provided in the second emission area E2, and a third light
emitting layer 530 provided in the third emission area E3.
The first light emitting layer 510 may be provided to emit
light of a first color (for example, red (R)), the second light
emitting layer 520 may be provided to emit light of a second
color (for example, green (G)), and the third light emitting
layer 530 may be provided to emit light of a third color (for
example, blue (B)).

[0091] The first light emitting layer 510, the second light
emitting layer 520, and the third light emitting layer 530
may be arranged in plurality to respectively configure a
plurality of columns C1 to C3. In detail, a plurality of first
light emitting layers 510 may be arranged in one row to
configure a first column Cl1, a plurality of second light
emitting layers 520 may be arranged in one row to configure
a second column C2, and a plurality of third light emitting
layers 530 may be arranged in one row to configure a third
column C3. Therefore, a plurality of first emission areas E1
may be arranged in one row to configure the first column C1,
a plurality of second emission areas E2 may be arranged in
one row to configure a second column C2, and a plurality of
third emission areas E3 may be arranged in one row to
configure a third column C3.

[0092] In the present disclosure, the plurality of first light
emitting layers 510 may be light emitting layers which emit
lights of the same color (for example, red (R)), and the
plurality of second light emitting layers 520 may be light
emitting layers which emit lights of the same color (for
example, green (G)) which differs from the first and third
light emitting layers 510 and 530. Also, the plurality of third
light emitting layers 530 may be light emitting layers which
emit lights of the same color (for example, blue (B)) which
differs from the first and second light emitting layers 510 and
520.

[0093] Therefore, a plurality of light emitting layers which
emit lights of the same color may be arranged in the same
column.

[0094] An anti-spread part 450 may be provided on an
upper surface of the bank 400.

[0095] The anti-spread part 450 may be provided between
adjacent columns. The anti-spread part 450 may be provided
between the first column C1 and the second column C2,
between the second column C2 and the third column C3,
between the first column C1 and a left column (not shown)
of the first column C1, and between the third column C3 and
a right column (not shown) of the third column C3. There-
fore, the anti-spread part 450 may extend in an extension
direction (a y-axis direction) of each of the columns C1 to
C3 along a boundary surface between the first light emitting
layer 510 of the first column C1 and the second light
emitting layer 520 of the second column C2 and may extend
in the extension direction (the y-axis direction) of each of the
columns C1 to C3 along a boundary surface between the
second light emitting layer 520 and the third light emitting
layer 530.

[0096] In this manner, since the anti-spread part 450 is
provided between adjacent columns of the plurality of
columns C1 to C3, the first light emitting layer 510 provided
in the first emission area E1 of the first column C1 is
prevented from spreading to the second emission area E2 of
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the second column C2, and thus, the first light emitting layer
510 is not mixed with the second light emitting layer 520.
[0097] The anti-spread part 450 may not be provided
between a plurality of light emitting layers provided in the
same column. In detail, the anti-spread part 450 may not be
provided between the plurality of first light emitting layers
510 of the first column C1, between the plurality of second
light emitting layers 520 of the second column C2, and
between the plurality of third light emitting layers 510 of the
third column C3.

[0098] Since the plurality of first light emitting layers 510
emit lights of the same color, image quality is not degraded
even when the plurality of first light emitting layers 510 are
mixed with one another. For this reason, the anti-spread part
450 may not be provided (i.e. may be omitted) between the
plurality of first light emitting layers 510 of the first column
C1. For the same reason, the anti-spread part 450 may not be
provided between the plurality of second light emitting
layers 520 of the second column C2 and between the
plurality of third light emitting layers 510 of the third
column C3.

[0099] As a result, the anti-spread part 450 may be pro-
vided in a continuous structure in the extension direction
(the y-axis direction) of each of the plurality of columns C1
to C3. However, the present example is not limited thereto.
In other examples, the anti-spread part 450 may be further
provided between a plurality of light emitting layers pro-
vided in the same column. That is, the anti-spread part 450
may also be provided between the plurality of first light
emitting layers 510 of the first column C1, between the
plurality of second light emitting layers 520 of the second
column C2, and between the plurality of third light emitting
layers 510 of the third column C3.

[0100] The anti-spread part 450 may include a plurality of
grooves 450q.
[0101] The plurality of grooves 450a may be spaced apart

from one another and may be arranged in a vertical (or
perpendicular) direction (an x-axis direction) to the exten-
sion direction (the y-axis direction) of each of the plurality
of columns C1 to C3, and thus, when the light emitting
layers 510, 520, and 530 are discharged and spread in a
solution state, the plurality of grooves 450a may prevent the
spread of the light emitting layers 510, 520, and 530.
[0102] The plurality of grooves 450a may extend in the
extension direction (the y-axis direction) of each of the
columns C1 to C3. That is, the plurality of grooves 450a
may extend in the extension direction (the y-axis direction)
of each of the columns C1 to C3 along a boundary surface
between the first light emitting layer 510 of the first column
C1 and the second light emitting layer 520 of the second
column C2 and may extend in the extension direction (the
y-axis direction) of each of the columns C1 to C3 along a
boundary surface between the second light emitting layer
520 and the third light emitting layer 530.

[0103] In this case, some of the plurality of grooves 450a
may be provided in a discontinuous structure in the exten-
sion direction (the y-axis direction) of each of the columns
C1 to C3. The some grooves 450a provided in the discon-
tinuous structure may overlap the other grooves 4504 in a
direction (the x-axis direction) vertical (or perpendicular) to
the extension direction (the y-axis direction) of each of the
columns C1 to C3. Therefore, although the some grooves
450a are provided in the discontinuous structure in the
extension direction (the y-axis direction) of each of the
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columns C1 to C3, since the some grooves 450a provided in
the discontinuous structure overlap the other grooves 450a
in the direction (the x-axis direction) vertical (or perpen-
dicular) to the extension direction (the y-axis direction) of
each of the columns C1 to C3, each of the plurality of light
emitting layers 510, 520, and 530 does not easily spread to
an adjacent emission area of the plurality of emission areas
E1 to E3.

[0104] The plurality of grooves 450a may be formed
through a process of irradiating a laser beam onto an upper
surface of the bank 400. In detail, when the laser beam is
irradiated onto the upper surface of the bank 400 in the
extension direction (the y-axis direction) of each of the
columns C1 to C3 in an area between adjacent columns of
the columns C1 to C3, the anti-spread part 450 may be
configured by a combination of the plurality of grooves 450a
as described above.

[0105] An upper surface of a stacked structure is difficult
to configure a completely flat surface, and an upper surface
of each of most stacked structures has a certain roughness.
Likewise, the upper surface of the bank 400 may not be
completely flat. When a laser beam is irradiated onto the
non-flat upper surface of the bark 400, a portion of the
irradiated laser beam may be scattered in the upper surface
of the bank 400. Therefore, periodic interference occurs
between the irradiated laser beam and the scattered laser
beam, and due to the periodic interference, melting and
recrystallization may be performed on the upper surface of
the bank 400, whereby the plurality of grooves 450« may be
formed in the upper surface of the bank 400. The plurality
of grooves 450a may extend in a traveling direction of the
laser beam, and particularly, may not be continuously pro-
vided from a start point to an end point of the laser beam and
may be intermittently disconnected. Accordingly, when the
laser beam is irradiated in a scan manner in the extension
direction (the y-axis direction) of each of the columns C1 to
C3 in the area between adjacent columus of the columns C1
to C3, the plurality of grooves 450a may be formed to have
a discontinuous structure in the extension direction of each
of the columns C1 to C3 and to overlap one another in a
direction vertical (or perpendicular) to the extension direc-
tion of each of the columns C1 to C3.

[0106] The irradiation of the laser beam may be performed
without a mask, or may be performed in a state where a
region other than a region occupied by the anti-spread part
450 is hidden by a mask. The irradiation of the laser beam
may be performed by using a laser irradiation apparatus
including a laser source, a reflecting mirror, and a lens.

[0107] FIG. 11 is a photograph showing shapes of the
plurality of grooves 4504 formed by irradiating a laser beam
onto the upper surface of the bank 400 according to an
example of the present disclosure. In FIG. 11, relatively dark
regions are regions where the plurality of grooves 450q are
provided. As seen in FIG. 11, it may be seen that some
grooves 450a discontinuously extend in a lengthwise direc-
tion which is a laser irradiation direction, and discontinuous
grooves 450a overlap one another in a widthwise direction
vertical to the laser irradiation direction.

[0108] FIG. 5A is a schematic cross-sectional view taken
along line A-A of FIG. 4 and is a schematic cross-sectional
view taken along a line crossing the light emitting layers
510, 520, and 530 of the respective columns C1 to C3 which
differ.
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[0109] As seen in FIG. 5A, a circuit element layer 200
may be provided on a substrate 100, and a first electrode 300
may be provided on the circuit element layer 200. Also, a
bank 400 may be provided to cover an end of the first
electrode 300 and to define a plurality of emission areas E1
to E3, and a plurality of light emitting layers (for example,
first to third light emitting layers) 510, 520, and 530 may be
respectively provided in the plurality of emission areas E1 to
E3. Also, a second electrode 600 may be provided on the
plurality of light emitting layers 510, 520, and 530.

[0110] An anti-spread part 450 including a plurality of
grooves 450a may be provided on an upper surface of the
bank 400 which corresponds to a space between the first and
second light emitting layer 510 and 520 emitting lights of
different colors and a space between the second and third
light emitting layers 520 and 530 emitting lights of different
colors.

[0111] Therefore, the anti-spread part 450 prevents a light
emitting layer provided in one of the plurality of emission
areas E1 to E3 from spreading to another emission area
adjacent to the one emission area.

[0112] FIG. 5B is a schematic cross-sectional view taken
along line B-B of FIG. 4 and is a schematic cross-sectional
view taken along a line crossing the plurality of second light
emitting layers 520 arranged in the same column (for
example, the second column C2).

[0113] FIG. 5C is a variation of FIG. 5A, in which the
bank 400 provided between the first emission area E1 and
the second emission area E2, and between the second
emission area E2 and the third emission area E3, is split into
a first bank 410 and a second bank 420 provided on the first
bank 410. As shown, the first bank may be provided to have
a thickness that is thinner than that of the second bank 420,
and a width that is wider than that of the second bank 420.
The first bank 410 and a lower part of the second bank 420
may have a lower hydrophobicity than an upper portion of
the second bank.

[0114] As seen in FIG. 5B, a circuit element layer 200 may
be provided on a substrate 100, and a first electrode 300 may
be provided on the circuit element layer 200. Also, a bank
400 may be provided to cover an end of the first electrode
300 and to define a plurality of second emission areas F2,
and a plurality of second light emitting layers 520 may be
respectively provided in the plurality of second emission
areas E2. Also, a second electrode 600 may be provided on
the plurality of second light emitting layers 520.

[0115] An anti-spread part 450 may not be provided in an
upper surface of the bank 400 corresponding to a space
between one second light emitting layer 520 and another
second light emitting layer 520, which are adjacent to each
other and emit lights of the same color.

[0116] Since the one second light emitting layer 520 and
the other second light emitting layer 520 emit the lights of
the same color, image quality is not degraded even when the
one second light emitting layer 520 is mixed with the other
second light emitting layer 520. However, the present
example is not limited thereto. In other examples, the
anti-spread part 450 may be provided in the upper surface of
the bank 400 corresponding to a space between one second
light emitting layer 520 and another second light emitting
layer 520, which are adjacent to each other and emit lights
of the same color.

[0117] FIG. 5D is a variation on FIG. 5B, in which only a
first bank 410 is provided between the adjacent second
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emission areas E2. The second bank 420 of FIG. 5C is not
provided between the adjacent second emission areas D2.
Because the adjacent second emission areas D2 shown in
FIG. 5B each emit light of the same color (e.g. green light),
there is less need to prevent spread of light between the
adjacent second emission areas E2.

[0118] FIGS. 6 to 8 are schematic plan views of electrolu-
minescence display apparatuses according to various
examples of the present disclosure.

[0119] Fach of the electroluminescence display appara-
tuses illustrated in FIGS. 6 to 8 may be implemented by
modifying a structure of the light emitting layers 510, 520,
and 530 and a structure of each of the first electrode 300, the
bank 400, and the anti-spread part 450 in the electrolumi-
nescence display apparatus illustrated in FIG. 4. Hereinafter,
therefore, only different elements will be described.

[0120] As seen in FIG. 6, a first light emitting layer 510
and a second light emitting layer 520 may face one another
in a direction (i.e., a widthwise direction) vertical (or per-
pendicular) to an extension direction (i.e., a lengthwise
direction) of the columns C1 and C2. In detail, the first light
emitting layer 510 and the second light emitting layer 520
may be respectively provided on one side (for example, a
left side) and another side (for example, a right side) in the
columns C1 and C2. A third light emitting layer 530 may be
provided under the first light emitting layer 510 and the
second light emitting layer 520. In this case, the third light
emitting layer 530 may be perpendicularly oriented relative
to the first light emitting layer 510 and the second light
emitting layer 520, i.e. so as to be positioned alongside to
both the first light emitting layer 510 and the second light
emitting layer 520. Therefore, an area of the third light
emitting layer 530 may be greater than that of each of the
first light emitting layer 510 and the second light emitting
layer 520. Generally. since an emission efficiency of blue (B)
is lower than that of each of red (R) and green (G), the third
light emitting layer 530 may be provided to emit blue light.
A combination of the first to third light emitting layers 510
to 530 based on such a structure may be repeated in the
columns C1 and C2.

[0121] A first emission area E1, a second emission area
E2, and a third emission area E3 may respectively corre-
spond to the first light emitting layer 510, the second light
emitting layer 520, and the third light emitting layer 530.
Therefore, a structure of a bank 400 provided between the
first to third emission areas E1 to E3 may differ from the
structure described above with reference to FIG. 4, and a
structure of a first electrode 300 provided in each of the first
to third emission areas E1 to E3 may differ from the
structure described above with reference to FIG. 4. In detail,
an area of the first electrode 300 provided in the third
emission area E3 may be greater than that of the first
electrode 300 provided in the first emission area E1 and that
of the first electrode 300 provided in the second emission
area H2.

[0122] InFIG. 6, the first to third light emitting layers 510
to 530 which emit lights of different colors may be arranged
in the same column C1 or C2. Therefore, an anti-spread part
450 may be provided between adjacent light emitting layers
of the first to third light emitting layers 510 to 530 in the
same column C1 or C2. In detail, a first anti-spread part 451
may be provided between the first light emitting layer 510
and the second light emitting layer 520 in the same column
C1 or C2 in a lengthwise direction parallel to an extension
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direction of the column C1 or C2, and a second anti-spread
part 452 may be provided between the third light emitting
layer 530 and the first light emitting layer 510 and between
the third light emitting layer 530 and the second light
emitting layer 520 in the same column C1 or C2 in a
widthwise direction intersecting the extension direction of
the column C1 or C2. The first anti-spread part 451 and the
second anti-spread part 452 may be provided to intersect
each other, and thus, the first to third light emitting layers
510 to 530 may not be mixed with one another in the first to
third emission areas E1 to E3 in the same column C1 or C2.
[0123] Moreover, a third anti-spread part 453 may be
provided between the columns (for example, first and sec-
ond columns) C1 and C2 in the lengthwise direction parallel
to the extension direction of each of the columns C1 and C2.
Since the second light emitting layer 520 provided in the first
column C1 faces the first light emitting layer 510 provided
in the second column C2, the third anti-spread part 453 may
be provided, and thus, the second light emitting layer 520
provided in the first column C1 and the first light emitting
layer 510 provided in the second column C2 may not be
mixed with each other in the first and second emission areas
E1 and E2. In this case, when the third anti-spread part 453
1s provided to intersect the second anti-spread part 452, the
spreading of the first to third light emitting layers 510 to 530
between the first column C1 and the second column C2 is
more effectively prevented.

[0124] Moreover, the third light emitting layer 530 pro-
vided in the first column C1 may be provided alongside, or
in-line with, the third light emitting layer 530 provided in the
second column C2. Even when the third light emitting layer
530 provided in the first column C1 and the third light
emitting layer 530 provided in the second column C2 are
mixed with each other in the third emission area E3, image
quality is not degraded, and thus, the third anti-spread part
453 may not be provided in a region between the third light
emitting layer 530 provided in the first column C1 and the
third light emitting layer 530 provided in the second column
C2. That is, the third anti-spread part 453 may be provided
in a discontinuous structure between the first column C1 and
the second column C2 in the lengthwise direction parallel to
the extension direction of each of the columns C1 and C2.
[0125] A structure of a second column C2 illustrated in
FIG. 7 differs from the structure described above with
reference to FIG. 6. Hereinafter, therefore, only different
elements will be described.

[0126] Referring to FIG. 7, in a first column C1, a first
light emitting layer 510 may be provided on a left side, and
a second light emitting layer 520 may be provided on a right
side. On the other hand, in a second column C2, a first light
emitting layer 510 may be provided on a right side, and a
second light emitting layer 520 may be provided on a left
side.

[0127] Therefore, the second light emitting layer 520 of
the first column C1 may face the second light emitting layer
520 of the second column C2, and a third light emitting layer
530 of the first column C1 may face a third light emitting
layer 530 of the second column C2. Accordingly, the third
anti-spread part 453 described above with reference to FIG.
6 may not be provided between the first column C1 and the
second column C2 in FIG. 7. However, in the example of
FIG. 7, the third anti-spread part 453 described above with
reference to FIG. 6 may be provided between the first
column C1 and the second column C2.
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[0128] Referring to FIG. 8, a plurality of emission areas
E1 to E3, a plurality of light emitting layers 510, 520, and
530, and a first electrode 300 may be provided in a diamond
structure. Therefore, a bank 400 may be provided between
the plurality of emission areas E1 to E3 to have an inclined
matrix structure, and an anti-spread part 450 on an upper
surface of the bank 400 may include a first anti-spread part
451 inclined in a first direction and a second anti-spread part
452 inclined in a second direction intersecting the first
direction. The first anti-spread part 451 may be provided to
intersect the second anti-spread part 452, and thus, the light
emitting layers 510, 520, and 530 adjacent to one another are
prevented from being mixed with one another in the emis-
sion areas E1 to E3.

[0129] Although not shown, the electroluminescence dis-
play apparatus according to the present disclosure may
include a plurality of emission areas E1 to E3, a plurality of
light emitting layers 510, 520, and 530, a first electrode 300,
and a bank 400 having various structures known to those
skilled in the art, in addition to the elements illustrated in
FIGS. 6 to 8, and thus, an anti-spread part 450 having
various structures may be provided on an upper surface of
the bank 400 and between the light emitting layers 510, 520,
and 530 which emit lights of different colors.

[0130] FIG. 9 is a schematic plan view of an electrolumi-
nescence display apparatus according to another example of
the present disclosure and relates to an electroluminescence
display apparatus including an active area AA and a dummy
area DA.

[0131] Referring to FIG. 9, an active area AA and a
dummy area DA may be provided on a substrate 100.
[0132] The active area AA may function as a display area
which displays an image. In the active area AA, a first
electrode 300 and a plurality of light emitting layers 510,
520, and 530 may be provided in each of a plurality of
emission areas E1 to E3, and a bank 400 may be provided
between the plurality of emission areas E1 to E3. Also, in the
active area AA, a circuit element layer may be provided
between the substrate 100 and the first electrode 300, and a
second electrode may be provided on the plurality of light
emitting layers 510, 520, and 530. A configuration of the
active area AA may be variously modified as in FIGS. 2 to
8.

[0133] The dummy area DA may be provided outside the
active area AA. In the dummy area DA, a plurality of
dummy sub-areas DE may be defined by the bank 400, and
a plurality of dummy layers 551 to 553 and the first electrode
300 may be provided in the plurality of dummy sub-areas
DE. In the dummy area DA, like the active area AA, the
circuit element layer may be provided between the substrate
100 and the first electrode 300, and the second electrode may
be provided on the plurality of dummy layers 551 to 553.
[0134] The dummy area DA may enable uniform light to
be emitted in the active area AA. In detail, a difference
between a drying speed at which the light emitting layers
510, 520, and 530 in a center region of the active area AA
are dried and a drying speed at which the light emitting
layers 510, 520, and 530 in an edge region of the active area
AA are dried may occur, and in this case, since a profile of
each of the light emitting layers 510, 520, and 530 in the
center region of the active area AA and a profile of each of
the light emitting layers 510, 520, and 530 in the edge region
of the active area AA are not uniform, light may not be
uniformly emitted between the center region and the edge
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region of the active area AA. Therefore, in another example
of the present disclosure, since the dummy area DA is
provided outside the active area AA and the dummy layers
551 to 553 are provided in the dummy area DA, a uniform
profile may be obtained between the light emitting layers
510, 520, and 530 in the active area AA even when a profile
is not uniform between the dummy layers 551 to 553
provided in the dummy area DA and the light emitting layers
510, 520, and 530 provided in the active area AA.

[0135] Since the dummy area DA is not the display area
which displays an image, light is not emitted in the dummy
area DA. However, when light is emitted in the dummy area
DA, the display quality of the electroluminescence display
apparatus is degraded due to leakage light occurring in the
dummy area DA.

[0136] In order for light to not be emitted in the dummy
area DA, a configuration of the dummy area DA may differ
from that of the active area AA. For example, at least one of
a signal line, a TFT, and a light emitting device may not be
provided or may be unstably provided in the circuit element
layer provided in the dummy area DA, and thus, light may
not be emitted in the dummy area DA. Also, at least one of
the first electrode 300 and the second electrode may not be
provided in the dummy area DA, and thus, light may not be
emitted in the dummy area DA.

[0137] The dummy layers 551 to 553 may include a first
dummy layer 551, a second dummy layer 552, and a third
dummy layer 553.

[0138] A plurality of first light emitting layers 510 of a first
column C1 provided in the active area AA and the first
dummy layer 551 may be arranged in one row, and a
plurality of second light emitting layers 520 of a second
column C2 provided in the active area AA and the second
dummy layer 552 may be arranged in one row. Also, a
plurality of third light emitting layers 530 of a third column
C3 provided in the active area AA and the third dummy layer
553 may be arranged in one row.

[0139] The first dummy layer 551, like the first light
emitting layers 510, may be formed of a light emitting layer
which emits red light, but as described above, may not
actually emit light. The second dummy layer 552, like the
second light emitting layers 520, may be formed of a light
emitting layer which emits green light, but as described
above, may not actually emit light. The third dummy layer
553, like the third light emitting layers 530, may be formed
of a light emitting layer which emits blue light, but as
described above, may not actually emit light. In FIG. 9, in
terms of non-emission of light as described above, DR refers
to the first dummy layer 551, DG refers to the second
dummy layer 552, and DB refers to the third dummy layer
553.

[0140] The bank 400 may be provided in a matrix struc-
ture to define the emission areas E1 to E3 in the active area
AA and to define the dummy sub-areas DE in the dummy
area DA. Also, an anti-spread part 450 may be included in
an upper surface of the bank 400.

[0141] In this case, as in FIG. 4, the anti-spread part 450
may be provided between the first to third columns C1 to C3
in the active area AA. That is, the anti-spread part 450 may
include an anti-spread part 450a provided in the active area
AA. When the active area AA is modified as in FIGS. 6 to
8, a structure of the anti-spread part 450a provided in the
active area AA may be modified based on the modification
of the active area AA.
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[0142] The anti-spread part 450 may be further provided
between the active area AA and the dummy area DA. That
is, the anti-spread part 450 may include an anti-spread part
4505 which extends from the upper surface of the bank 400
along a boundary surface between the active area AA and the
dummy area DA. Therefore, the anti-spread part 4505 pre-
vents the dummy layers 551 to 553 provided in the dummy
area DA from spreading to the emission areas E1 to E2
provided in the active area AA.

[0143] The anti-spread part 450 may not be provided in
the dummy area DA. Since light is not emitted in the dummy
area DA, image quality is not affected even when the
dummy layers 551 to 553 are mixed with one another in an
adjacent dummy sub-area DE in the dummy area DA.
[0144] FIG. 10 is a schematic plan view of an electrolu-
minescence display apparatus according to another example
of the present disclosure. Except for that a configuration of
an anti-spread part 450 is modified, the electroluminescence
display apparatus of FIG. 10 is the same as the electrolu-
minescence display apparatus of FIG. 9. Hereinafter, there-
fore, only different elements will be described.

[0145] Referring to FIG. 10, an anti-spread part 450 may
be provided in a continuous structure between a plurality of
columns C1 to C3 in an extension direction of each of the
columns C1 to C3 in a whole active area AA and a whole
dummy area DA.

[0146] A first dummy layer 551 provided in the dummy
area DA may be formed of the same material as that of a first
light emitting layer 510 provided in the active area AA, and
thus, image quality is not degraded even when the first
dummy layer 551 spreads to a first emission area E1 and are
mixed with the first light emitting layer 510. Also, a second
dummy layer 552 provided in the dummy area DA may be
formed of the same material as that of a second light
emitting layer 520 provided in the active area AA, and thus,
image quality is not degraded even when the second dummy
layer 552 spreads to a second emission area E2 and are
mixed with the second light emitting layer 520. Also, a third
dummy layer 553 provided in the dummy area DA may be
formed of the same material as that of a third light emitting
layer 530 provided in the active arca AA, and thus, image
quality is not degraded even when the third dummy layer
553 spreads to a third emission area E3 and are mixed with
the third light emitting layer 530.

[0147] For this reason, as in FIG. 10, a separate anti-
spread part 450 may not be provided between the active area
AA and the dummy area DA. However, for example, when
the second dummy layer 552 spreads to the first emission
area E1 or the third emission area E3 in the active area AA,
image quality is degraded, and thus, the anti-spread part 450
may be provided between the first to third dummy layers 551
to 553.

[0148] Therefore, the anti-spread part 450 may extend
continuously from the active area AA to the dummy area DA
and may extend from an upper surface of a bank 400 along
aboundary surface between a plurality of first dummy layers
551 and a plurality of second dummy layers 552, and
moreover, may extend continuously from the active area AA
to the dummy area DA and may extend from the upper
surface of the bank 400 along a boundary surface between
the plurality of second dummy layers 552 and a plurality of
third dummy layers 553.

[0149] As described above, according to the examples of
the present disclosure, the anti-spread part may be provided
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on the upper surface of the bank, and thus, even when the
light emitting layers respectively provided in the plurality of
emission areas are discharged in a solution state and flow to
the upper surface of the bank, the light emitting layer
provided in one emission area is prevented from spreading
to the light emitting layer provided in another emission area
adjacent thereto.

[0150] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
electroluminescence display apparatus of the present disclo-
sure without departing from the technical idea or scope of
the disclosure. Thus, it is intended that the present disclosure
cover the modifications and variations of this disclosure
provided they come within the scope of the appended claims
and their equivalents.

[0151] Also disclosed herein are the following numbered
clauses.
[0152] Clause Al. An electroluminescence display appa-

ratus comprising:

[0153] a substrate;

[0154] a bank provided to define a plurality of emission
areas on the substrate; and

[0155] a first light emitting layer and a second light
emitting layer individually provided in the plurality of
emission areas to emit lights of different colors,

[0156] wherein an anti-spread part is provided on an upper
surface of the bank disposed between the first light emitting
layer and the second light emitting layer.

[0157] Clause A2. The electroluminescence display appa-
ratus of clause A1, wherein the anti-spread part extends in a
first direction along a boundary surface between the first
light emitting layer and the second light emitting layer.
[0158] Clause A3. The electroluminescence display appa-
ratus of clause A2, wherein

[0159] the anti-spread part comprises a plurality of
grooves extending in the first direction, and

[0160] the plurality of grooves are spaced apart from one
another in a second direction vertical to the first direction.
[0161] Clause A4. The electroluminescence display appa-
ratus of clause A3, wherein some of the plurality of grooves
are discontinuously provided in the first direction.

[0162] Clause AS. The electroluminescence display appa-
ratus of clause A3 or A4, further comprising an electrode
provided on the first light emitting layer, the second light
emitting layer, and the bank,

[0163] wherein a lower surface of the electrode is filled
into at least some of the plurality of grooves.

[0164] Clause A6. The electroluminescence display appa-
ratus of any of clauses A3 to AS, further comprising a third
light emitting layer individually provided in the plurality of
emission areas to emit light of a color which differs from the
colors of the lights emitted from the first light emitting layer
and the second light emitting layer,

[0165] wherein
[0166] the anti-spread part comprises:
[0167] a first anti-spread part extending in the first direc-

tion along a boundary surface between the first light emitting
layer and the second light emitting layer; and

[0168] a second anti-spread part extending in the second
direction along a boundary surface between the second light
emitting layer and the third light emitting layer, and
[0169] the first anti-spread part intersects the second anti-
spread part.
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[0170] Clause A7. The electroluminescence display appa-
ratus of any preceding clause, wherein

[0171] a height of the first light emitting layer at a center
of each of the plurality of emission areas is lower than a
height of the first light emitting layer at an end of a
corresponding emission area,

[0172] the bank comprises a first bank and a second bank
provided on the first bank, and

[0173] the second bank is provided to have a width which
is narrower than a width of the first bank and a thickness
which is thicker than a thickness of the first bank.

[0174] Clause A8. An electroluminescence display appa-
ratus comprising:

[0175] a substrate;

[0176] a bank provided to define a plurality of first emis-
sion areas, a plurality of second emission areas, and a
plurality of third emission areas on the substrate;

[0177] a plurality of first light emitting layers respectively
provided in the plurality of first emission areas;

[0178] a plurality of second light emitting layers respec-
tively provided in the plurality of second emission areas;
[0179] aplurality of third light emitting layers respectively
provided in the plurality of third emission areas;

[0180] a first anti-spread part extending on an upper
surface of the bank along a boundary surface between the
plurality of first light emitting layers and the plurality of
second light emitting layers; and

[0181] a second anti-spread part extending on the upper
surface of the bank along a boundary surface between the
plurality of second light emitting layers and the plurality of
third light emitting layers.

[0182] Clause A9. The electroluminescence display appa-
ratus of clause A8, wherein the first anti-spread part and the
second anti-spread part extend in the same direction.
[0183] Clause Al10. The electroluminescence display
apparatus of clause A8, wherein the first anti-spread part and
the second anti-spread part extend in different directions and
intersect each other.

[0184] Clause All. The electroluminescence display
apparatus of any of clauses A8 to A10, wherein

[0185] the first anti-spread part comprises a plurality of
grooves extending in the same direction, and

[0186] the plurality of grooves are spaced apart from one
another in a direction vertical to the direction in which the
plurality of grooves extend.

[0187] Clause Al2. The electroluminescence display
apparatus of clause All, wherein some of the plurality of
grooves are discontinuously provided in the direction in
which the plurality of grooves extend.

[0188] Clause A13. An electroluminescence display appa-
ratus comprising:

[0189] a substrate including an active area and a dummy
area provided outside the active area;

[0190] a bank defining a plurality of emission areas in the
active area on the substrate and defining a plurality of
dummy sub-areas in the dummy area on the substrate;
[0191] a plurality of first light emitting layers and a
plurality of second light emitting layers individually pro-
vided in the plurality of emission areas;

[0192] a plurality of first dummy layers and a plurality of
second dummy layers individually provided in the plurality
of dummy sub-areas; and
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[0193] an anti-spread part extending on an upper surface
of the bank along a boundary surface between the plurality
of first light emitting layers and the plurality of second light
emitting layers.

[0194] Clause Al4. The electroluminescence display
apparatus of clause Al3, wherein the anti-spread part
extends from the active area to the dummy area and addi-
tionally extends from the upper surface of the bank along a
boundary surface between the plurality of first dummy
layers and the plurality of second dummy layers.

[0195] Clause Al5. The electroluminescence display
apparatus of clause Al13 or Al4, further comprising an
additional anti-spread part extending on the upper surface of
the bank along a (the) boundary surface between the active
area and the dummy area,

[0196] wherein the anti-spread part intersects the addi-
tional anti-spread part.

[0197] Clause Al6. The electroluminescence display
apparatus of any of clauses A13 to A15, wherein

[0198] the anti-spread part comprises a plurality of
grooves extending in the same direction, and

[0199] the plurality of grooves are spaced apart from one
another in a direction vertical to the direction in which the
plurality of grooves extend.

[0200] Clause Al7. The electroluminescence display
apparatus of clause A16, wherein some of the plurality of
grooves are discontinuously provided in the direction in
which the plurality of grooves extend.

[0201] Clause B1. An electroluminescence display appa-
ratus comprising:

[0202] a substrate;

[0203] a bank provided to define a plurality of first emis-
sion areas, a plurality of second emission areas, and a
plurality of third emission areas on the substrate;

[0204] a first light emitting layer provided in each of the
plurality of first emission areas;

[0205] a second light emitting layer provided in each of
the plurality of second emission areas;

[0206] a third light emitting layer provided in each of the
plurality of third emission areas;

[0207] wherein an anti-spread part is provided on an upper
surface of the bank and comprises:

[0208] a first anti-spread part extending on the upper
surface of the bank along a first boundary surface between
the plurality of first light emitting layers and the plurality of
second light emitting layers; and

[0209] a second anti-spread part extending on the upper
surface of the bank along a second boundary surface
between the plurality of second light emitting layers and the
plurality of third light emitting layers.

[0210] Clause B2. The electroluminescence display appa-
ratus of clause B1, wherein the first anti-spread part and the
second anti-spread part extend in the same direction.
[0211] Clause B3. The electroluminescence display appa-
ratus of clause B1, wherein the first anti-spread part and the
second anti-spread part extend in different directions and
intersect each other.

[0212] Clause B4. The electroluminescence display appa-
ratus of any of clauses Bl to B3, wherein

[0213] the first anti-spread part comprises a plurality of
grooves extending in the same direction, and

[0214] the plurality of grooves are spaced apart from one
another in a direction perpendicular to the direction in which
the plurality of grooves extend.
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[0215] Clause BS. The electroluminescence display appa-
ratus of clause B4, wherein some of the plurality of grooves
are discontinuously provided in the direction in which the
plurality of grooves extend.

[0216] Clause C1. An electroluminescence display appa-
ratus comprising:

[0217] a substrate including an active area, and a dummy
area provided outside the active area;

[0218] a bank provided to define a plurality of emission
areas in the active area on the substrate, and a plurality of
dummy sub-areas in the dummy area on the substrate, the
plurality of emission areas comprising a plurality of first
emission areas and a plurality of second emission areas;
[0219] a first light emitting layer provided in each of the
plurality of first emission areas, and a second light emitting
layer provided in each of the plurality of second emission
areas; and

[0220] a plurality of first dummy layers and a plurality of
second dummy layers individually provided in the plurality
of dummy sub-areas;

[0221] wherein an anti-spread part extends on an upper
surface of the bank along a boundary surface between the
plurality of first light emitting layers and the plurality of
second light emitting layers.

[0222] Clause C2. The electroluminescence display appa-
ratus of clause C1. wherein the anti-spread part extends from
the active area to the dummy area and additionally extends
from the upper surface of the bank along a boundary surface
between the plurality of first dummy layers and the plurality
of second dummy layers.

[0223] Clause C3. The electroluminescence display appa-
ratus of clause C1 or C2, further comprising an additional
anti-spread part extending on the upper surface of the bank
along a boundary surface between the active area and the
dummy area,

[0224] wherein the anti-spread part intersects the addi-
tional anti-spread part.

[0225] Clause C4. The electroluminescence display appa-
ratus of any of clauses C1 to C3, wherein

[0226] the anti-spread part comprises a plurality of
grooves extending in the same direction, and

[0227] the plurality of grooves are spaced apart from one
another in a direction perpendicular to the direction in which
the plurality of grooves extend.

[0228] Clause C5. The electroluminescence display appa-
ratus of clause C4, wherein some of the plurality of grooves
are discontinuously provided in the direction in which the
plurality of grooves extend.

What is claimed is:

1. An electroluminescence display apparatus, comprising:

a substrate;

a bank provided to define a plurality of emission areas on

the substrate; and

a first light emitting layer provided in a first emission area

of the plurality of emission areas, and a second light
emitting layer provided in a second emission area of the
plurality of emission areas,

wherein an upper portion of the bank disposed between

the first light emitting layer and the second light
emitting layer comprise an anti-spread part.

2. The electroluminescence display device of claim 1,
wherein the anti-spread part is more hydrophobic than a
lower portion of the bank; and optionally wherein the
hydrophobicity of the anti-spread part is graduated from a
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higher hydrophobicity at an upper surface of the bank, to a
lower hydrophobicity at the lower portion of the bank.

3. The electroluminescence display apparatus of claim 1,
wherein the anti-spread part extends in a first direction along
a boundary between the first light emitting layer and the
second light emitting layer.

4. The electroluminescence display apparatus of claim 3,
wherein

the anti-spread part comprises a plurality of grooves

extending in the first direction, and

the plurality of grooves are spaced apart from one another

in a second direction along the boundary, the second
direction being perpendicular to the first direction.

5. The electroluminescence display apparatus of claim 4,
wherein some of the plurality of grooves are discontinuously
provided in the first direction.

6. The electroluminescence display apparatus of claim 4,
further comprising an electrode provided on the first light
emitting layer, the second light emitting layer, and the bank,

wherein a lower surface of the electrode is filled into at

least some of the plurality of grooves.

7. The electroluminescence display apparatus of claim 3,
further comprising a third light emitting layer individually
provided in a third emission area separate from the first and
second emission areas, the third light emitting layer config-
ured to emit light of a color which differs from colors
emitted from the first light emitting layer and the second
light emitting layer,

wherein

the boundary comprises a first boundary between the first

light emitting layer and the second light emitting layer,
and a second boundary between the second light emit-
ting layer and the third light emitting layer, and

the anti-spread part comprises:

a first anti-spread part extending in the first direction

along the first boundary; and

a second anti-spread part extending in the second direc-

tion along the second boundary, and

the first anti-spread part intersects the second anti-spread

patt.

8. The electroluminescence display apparatus of claim 1,
wherein

a height (h1) of the first light emitting layer at a center of

a corresponding first emission area is lower than a
height (h2) of the first light emitting layer at an edge of
the corresponding first emission area,

and/or wherein the bank comprises a first bank and a

second bank provided on the first bank,

the second bank is provided to have a width which is

narrower than a width of the first bank and a thickness
which is thicker than a thickness of the first bank, and
the second bank comprises the anti-spread part.

9. The electroluminescence display apparatus of claim 1,
wherein:

the plurality of emission areas on the substrate comprises

a plurality of first emission areas, a plurality of second
emission areas, and a plurality of third emission areas,
the apparatus comprising:

a first light emitting layer provided in each of the plurality

of first emission areas;

a second light emitting layer provided in each of the

plurality of second emission areas;

a third light emitting layer provided in each of the

plurality of third emission areas;
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wherein the anti-spread part comprises:

a first anti-spread part extending on the upper surface of
the bank along a first boundary between the plurality of
first light emitting layers and the plurality of second
light emitting layers; and

a second anti-spread part extending on the upper surface
of the bank along a second boundary between the
plurality of second light emitting layers and the plu-
rality of third light emitting layers.

10. The electroluminescence display apparatus of claim 9,
wherein the first anti-spread part and the second anti-spread
part extend in the same direction, or

wherein the first anti-spread part and the second anti-
spread part extend in different directions and intersect
each other.

11. The electroluminescence display apparatus of claim 9,

wherein

the first anti-spread part comprises a plurality of grooves
extending in the same direction,

the plurality of grooves are spaced apart from one another
in a direction perpendicular to the direction in which
the plurality of grooves extend; and

wherein some of the plurality of grooves are optionally
discontinuously provided in the direction in which the
plurality of grooves extend.

12. The electroluminescence display apparatus of claim 1,

wherein:

the substrate includes an active area and a dummy area
provided outside the active area, the plurality of emis-
sion areas on the substrate are defined in the active area,
and the plurality of emission areas comprise a plurality
of first emission areas and a plurality of second emis-
sion areas;

the bank further defining a plurality of dummy sub-areas
in the dummy area on the substrate; the apparatus
comprising:

the first light emitting layer provided in each of the
plurality of first emission areas, and the second light
emitting layer provided in each of the plurality of
second emission areas; and

a plurality of first dummy layers and a plurality of second
dummy layers individually provided in the plurality of
dummy sub-areas;

wherein an upper surface of the bank disposed between
the plurality of first light emitting layers and the
plurality of second light emitting layers comprises the
anti-spread part.

13. The electroluminescence display apparatus of claim
12, wherein the anti-spread part extends from the active area
to the dummy area and additionally extends from the upper
surface of the bank along a boundary between the plurality
of first dummy layers and the plurality of second dummy
layers.

14. The electroluminescence display apparatus of claim
12, further comprising an additional anti-spread part extend-
ing on the upper surface of the bank along a boundary
between the active area and the dummy area,

wherein the anti-spread part intersects the additional
anti-spread part.

15. The electroluminescence display apparatus of claim

12, wherein

the anti-spread part comprises a plurality of grooves

extending in the same direction,
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the plurality of grooves are spaced apart from one another
in a direction perpendicular to the direction in which
the plurality of grooves extend; and
wherein some of the plurality of grooves are optionally
discontinuously provided in the direction in which the
plurality of grooves extend.
16. The electroluminescence display apparatus of claim 1,
wherein the first and second light emitting layers are respect-
fully configured to emit light of different colors.
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