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ELECTROLUMINESCENCE DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Republic
of Korea Patent Application No. 10-2017-0172048 filed on
Dec. 14, 2017, which is incorporated by reference in its
entirety.

BACKGROUND

Technical Field

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

Discussion of the Related Art

[0003] An electroluminescence display apparatus has a
structure in which a light emitting layer is formed between
two electrodes and displays an image as the light emitting
layer emits light by an electric field between the two
electrodes.

[0004] The light emitting layer may be formed of an
organic material in which electrons and holes are combined
to generate excitons and the generated excitons fall from an
excited state to a ground state to emit light, or formed of an
inorganic material such as quantum dots.

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

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

[0007] As illustrated in FIG. 1, the related art electrolu-
minescence 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 formed on the
substrate 10. In the circuit element layer 20, various signal
lines, thin film transistors (TFTs), capacitors, and the like,
are formed.

[0009] The first electrode 30 is formed on the circuit
element layer 20. The first electrode 30 is patterned at each
pixel and serves as an anode of the electroluminescence
display apparatus.

[0010] The banks 40 are formed in a matrix structure to
define a plurality of light emitting areas.

[0011] The light emitting layer 50 is formed at each of the
plurality of light emitting areas defined by the banks 40. The
light emitting layer 50 includes a red (R) light emitting layer,
a green (G) light emitting layer, and a blue (B) light emitting
layer formed at each light emitting area. The light emitting
layer 50 is formed at each of the plurality of light emitting
areas through a solution process using ink jet equipment, or
the like.

[0012] Inthe related art electroluminescence display appa-
ratus, efficiency of the blue (B) light emitting layer is lower
than that of the red (R) light emitting layer and the green (G)
light emitting layer, resulting in a degradation of brightness
of the display apparatus.
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SUMMARY

[0013] Accordingly, the present disclosure is directed to
provide an electroluminescence display apparatus that sub-
stantially obviates one or more problems due to limitations
and disadvantages of the related art.

[0014] An aspect of the present disclosure is directed to
provide an electroluminescence display apparatus capable of
improving efficiency of a blue light emitting layer.

[0015] Additional advantages and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the disclosure. The objectives and
other advantages of the disclosure may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0016] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as embodied
and broadly described herein, there is provided an electrolu-
minescence display apparatus including a substrate; a bank
on the substrate, the bank defining a first light emitting area,
a second light emitting area, and a third light emitting area
of the substrate; a first light emitting layer provided in the
first light emitting area, the first light emitting layer config-
ured to emit light of a first color; a second light emitting
layer provided in the second light emitting area, the second
light emitting layer configured to emit light of a second
color; a third light emitting layer provided in the third light
emitting area, the third light emitting layer configured to
emit light of a third color; and a fourth light emitting layer
provided on the first light emitting layer, the second light
emitting layer, the third light emitting layer, and the bank,
wherein the fourth light emitting layer is configured to emit
light of the third color that is also emitted by the third light
emitting layer.

[0017] In another aspect of the present disclosure, there is
provided an electroluminescence display apparatus includ-
ing a substrate including an active area and a dummy area
provided on an outer side of the active area; a bank on the
substrate, the bank defining a plurality of light emitting areas
in the active area on the substrate and defining a plurality of
dummy light emitting areas in the dummy area on the
substrate, wherein the light emitting areas are configured to
emit light and the dummy light emitting areas do not emit
light; a first light emitting layer, a second light emitting
layer, and a third light emitting layer respectively provided
in the plurality of light emitting areas, the first light emitting
layer configured to emit light of a first color, the second light
emitting layer configured to emit light of a second color, and
the third light emitting layer configured to emit light of a
third color; a fourth light emitting layer on the first light
emitting layer, the second light emitting layer, the third light
emitting layer, and the bank in the active area, the fourth
light emitting layer configured to emit light of the third color
that is also emitted by the third light emitting layer; and a
dummy light emitting layer provided in each of the plurality
of dummy light emitting areas.

[0018] In another aspect of the present disclosure, there is
provided a display apparatus including a substrate and a
plurality of pixels arranged on the substrate. A least one
pixel includes a first a first subpixel configured to emit light
of a first color, a second subpixel configured to emit light of
a second color, a third subpixel configured to emit light of
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a third color and a fourth subpixel overlapping the first
subpixel, the second subpixel, and the third subpixel,
wherein the fourth subpixel is configured to emit light that
is of a same color as one of the first subpixel, the second
subpixel, or the third subpixel.

[0019] In some embodiments, the fourth subpixel emits
light of the third color.

[0020] In some embodiments, a first light emitting area of
the first subpixel, a second light emitting area of the second
subpixel, and a third light emitting area of the third subpixel
are defined by a bank, and a size of the first light emitting
area, a size of the second light emitting area, and a size of
the third light emitting area are substantially the same.
[0021] In some embodiments, the display apparatus fur-
ther comprises a first color filter overlapping the first sub-
pixel and the fourth subpixel; a second color filter overlap-
ping the second subpixel and the fourth subpixel; and a third
color filter overlapping the third subpixel and the fourth
subpixel, wherein each of the first color filter and the second
color filter at least partially block transmission of light
emitted from the fourth subpixel.

[0022] It is to be understood that both the foregoing
general description and the following detailed description of
the present disclosure are exemplary and explanatory and
are intended to provide further explanation of the disclosure
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] 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 embodiments of the disclosure and, together with
the description, serve to explain the principle of the disclo-
sure. In the drawings:

[0024] FIG. 1 is a schematic cross-sectional view of the
related art electroluminescence display apparatus, according
to an embodiment of the present disclosure.

[0025] FIG. 2 is a schematic cross-sectional view of an
electroluminescence display apparatus according to an
embodiment of the present disclosure.

[0026] FIG. 3 isaschematic cross-sectional view of a light
emitting element constituting an electroluminescence dis-
play apparatus according to an embodiment of the present
disclosure.

[0027] FIG. 41is a schematic cross-sectional view of a light
emitting element constituting an electroluminescence dis-
play apparatus according to another embodiment of the
present disclosure.

[0028] FIG. 5 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure.

[0029] FIG. 6 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure.

[0030] FIG. 7 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure.

[0031] FIG. 8 is a schematic plan view of an electrolumi-
nescence display apparatus according to another embodi-
ment of the present disclosure, which relates to an electrolu-
minescence display apparatus including an active area and a
dummy area.
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[0032] FIG. 9 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure, taken along line I-I of
FIG. 8.

[0033] FIG. 10 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure, taken along line I-I of
FIG. 8.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0034] Reference will now be made in detail to the exem-
plary embodiments of the present disclosure, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0035] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through following embodiments described with reference to
the accompanying drawings. The present disclosure may,
however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure 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.

[0036] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing embodiments 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.

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

[0038] In describing a position relationship, for example,
when a position relation between two parts is described as
‘on~", ‘over~’, ‘under~’, and ‘next~’, one or more other
parts may be disposed between the two parts unless ‘just’ or
‘direct” is used.

[0039] 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.
[0040] 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.

[0041] Features of various embodiments of the present
disclosure may be partially or overall coupled to or com-
bined 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 embodiments of the
present disclosure may be carried out independently from
each other, or may be carried out together in co-dependent
relationship.
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[0042] Hereinafter, exemplary embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0043] FIG. 2 is a schematic cross-sectional view of an
electroluminescence display apparatus according to an
embodiment of the present disclosure.

[0044] As illustrated in FIG. 2, the electroluminescence
display apparatus according to an embodiment of the present
disclosure includes a first substrate 100, a circuit element
layer 200, a first electrode 300, a bank 400, a first light
emitting layer 510, a second light emitting layer 520, a third
light emitting layer 530, a fourth light emitting layer 540, a
second electrode 600, a capping layer 700, an encapsulation
layer 800, a second substrate 900, and color filters 910, 920,
and 930.

[0045] The first substrate 100 may be formed of glass or
plastic but is not limited thereto. The substrate 100 may be
formed of a transparent material or an opaque material.
[0046] The electroluminescence display apparatus accord-
ing to an embodiment of the present disclosure may be
configured as a so-called top emission type in which emitted
light is emitted upwards, and here, an opaque material, as
well as a transparent material, may be used as a material of
the substrate 100.

[0047] The circuit element layer 200 is formed on the first
substrate 100.
[0048] In the circuit element layer 200, circuit elements

including various signal lines, thin film transistors (TFTs),
capacitors, and the like, are provided at each pixel. 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.

[0049] The switching TFT is switched according to a gate
signal supplied to the gate line to serve to supply a data
voltage supplied from the data line to the driving TFT.
[0050] The driving TFT is switched according to a data
voltage supplied from the switching TFT to generate a data
current from power supplied from the power line and supply
the generated data current to the first electrode 300.

[0051] The sensing TFT serves to sense a variation of a
threshold voltage of the driving TFT which degrades image
quality. The sensing TFT supplies a current from the driving
TFT to the reference line in response to a sensing control
signal supplied from the gate line or a separate sensing line.
[0052] The capacitor, which serves to maintain a data
voltage supplied to the driving TFT during one frame, is
connected to a gate terminal and a source terminal of the
driving TFT.

[0053] The first electrode 300 may be formed on the
circuit element layer 200. The first electrode 300 may be
patterned at each pixel and serve as an anode of the
electroluminescence display apparatus. The first electrode
300 is connected to a driving TFT provided in the circuit
element layer 200.

[0054] In case where the electroluminescence display
apparatus according to an embodiment of the present dis-
closure is configured as a top emission type, the first
electrode 300 may include a reflective material for reflecting
light, which is emitted from the light emitting layer 500,
upwards. In this case, the first electrode 300 may have a
stacked structure including a transparent conductive mate-
rial and the reflective material.

[0055] In some embodiments, the bank 400 is formed to
have a matrix structure at the boundary between a plurality
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of pixels and defines light emitting areas E1, E2, and E3 at
each of the plurality of pixels. That is, the openings where
the banks 400 are not formed in each pixel become the light
emitting areas E1, E2, and E3. In one embodiment, a pixel
may include a plurality of subpixels. For example, the light
emitting areas E1, E2, and E3 are light emitting areas for
three separate subpixels of a single pixel.

[0056] Thebank 400 is formed on the circuit element layer
200 and covers both ends of the first electrode 300. Accord-
ingly, a plurality of first electrodes 300 respectively pat-
terned at the plurality of pixels may be insulated by the
banks 400.

[0057] The bank 400 may be formed of an organic insu-
lating material having hydrophilic properties. In this case,
the first, second, and third light emitting layers 510, 520, and
530 may be uniformly formed in the light emitting areas E1,
E2, and E3 to easily spread to the sides of the bank 400.

[0058] If the entirety of the bank 400 has hydrophilic
properties, the first, second, and third light emitting layers
510, 520, and 530 respectively formed in the light emitting
areas E1, E2, and E3 may overflow to the other neighboring
light emitting areas E1, E2, and E3 by way of the upper
surfaces of the banks 400 and may be mixed with the
neighboring first, second, and third light emitting layers 510,
520, and 530. Therefore, in order to prevent the neighboring
first, second, and third light emitting layers 510, 520, and
530 from being mixed with each other, upper surfaces of the
banks 400 may have hydrophobic properties.

[0059] To this end, the bank 400 may be patterned through
a photolithography process after applying a solution
obtained by mixing a hydrophobic material such as fluorine
with an organic insulating material having hydrophilic prop-
erties. The hydrophobic material such as fluorine may move
to an upper portion of the bank 400 by light irradiated in the
photolithography process, and accordingly, the upper por-
tion of the bank 400 may have hydrophobic properties and
the other portions may have hydrophilic properties. In this
case, since the upper surface of the bank 400 has the
hydrophobic properties, the degree to which the neighboring
first, second, and third light emitting layers 510, 520, and
530 are spread to the upper surface of the bank 400 may be
reduced, reducing the problem of laver mixing.

[0060] The first, second, and third light emitting layers
510, 520, and 530 are formed on the first electrode 300.
Specifically, in some embodiments, the first, second, and
third light emitting layers 510, 520, and 530 are formed in
the light emitting areas E1, E2, and E3 defined by the banks
400, respectively.

[0061] The first, second, and third light emitting layers
510, 520, and 530 are respectively patterned in the light
emitting areas E1, E2, and E3, without a mask, through a
solution process. In this case, after the solution for the first,
second, and third light emitting layers 510, 520, and 530 is
dried, a height hl of the upper end of each of the first,
second, and third light emitting layers 510, 520, and 530 at
a central portion of the each of the light emitting areas E1,
E2, and E3 may be lower than a height h2 of the upper end
of each of the first, second, and third light emitting layers
510, 520, and 530 at the end in contact with the bank 400.
In particular, as illustrated, a profile in which the height of
the first, second, and third light emitting layers is gradually
lowered toward the central portion of each of the light
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emitting areas F1, E2, and E3 from the end of each of the
light emitting areas E1, E2, and E3 in contact with the bank
400 may be obtained.

[0062] The first light emitting layer 510 is provided in the
first light emitting area E1 of a first pixel, the second light
emitting layer 520 is provided in the second light emitting
area E2 of a second pixel, and the third light emitting layer
530 is provided in the third light emitting area E3 of a third
pixel. The first light emitting area E1 may be configured to
emit red light, the second light emitting area E2 may be
configured to emit green (G) light, and the third light
emitting area E3 may be configured to emit blue (B) light.
[0063] The fourth light emitting layer 540 is formed on the
light emitting areas E1, E2, and E3 and on regions between
the light emitting areas E1, E2, and E3. Thus, the fourth light
emitting layer 540 is formed on an upper surface of each of
the first light emitting layer 510 provided in the first light
emitting area El, the second light emitting layer 520 pro-
vided in the second light emitting area E2, and the third light
emitting layer 530 provided in the third light emitting area
E3, and the bank 400 provided between the light emitting
areas E1, E2, and E3. The fourth light emitting layer 540
may be formed through a deposition process, instead of a
solution process. In some embodiments, the fourth light
emitting layer 540 is a subpixel formed on subpixels with
light emitting areas E1, E2, and E3.

[0064] The fourth light emitting layer 540 may have a
profile corresponding to the profile of the first, second, and
third light emitting layers 510, 520, and 530 in the light
emitting areas E1, E2, and E3.

[0065] Specific configurations of the first light emitting
layer 510, the second light emitting layer 520, the third light
emitting layer 530, and the fourth light emitting layer 540
will be described with reference to FIGS. 3 and 4.

[0066] FIG. 3 isaschematic cross-sectional view of a light
emitting element constituting an electroluminescence dis-
play apparatus according to an embodiment of the present
disclosure and FIG. 4 is a schematic cross-sectional view of
a light emitting element of an electroluminescence display
apparatus according to another embodiment of the present
disclosure.

[0067] In FIGS. 3 and 4, illustration of a bank is omitted
for the sake of convenience, and instead, the regions
between the light emitting areas E1, E2, and E3 in which the
banks are formed is illustrated as an empty space. Also, in
FIGS. 3 and 4, some of the layers formed through the
solution process have a profile in which the height decreases
from the end to the central portion of the light emitting areas
E1, E2, and E3 as described above, but an upper surface of
each layer is illustrated as a horizontal plane for the sake of
convenience in FIGS. 3 and 4.

[0068] As Illustrated in FIG. 3, a first light emitting layer
510, a second light emitting layer 520, a third light emitting
layer 530, and a fourth light emitting layer 530 are provided
between the first electrode 300 and the second electrode 600.
[0069] The first light emitting layer 510 is provided in the
first light emitting area E1. The first light emitting layer 510
may include a first hole injecting layer (first HIL), a first hole
transporting layer (first HTL), and a first red light emitting
material layer (first EML(R)) which are sequentially
stacked.

[0070] The second light emitting layer 520 is provided in
the second light emitting area E2. The second light emitting
layer 520 may include a first hole injecting layer (first HIL),
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a first hole transporting layer (first HTL), and a first green
light emitting material layer (first EML(G)) which are
sequentially stacked.

[0071] The third light emitting layer 530 is provided in the
third light emitting area E3. The third light emitting layer
530 may include a first hole injecting layer (first HIL), a first
hole transporting layer (first HTL), and a first blue light
emitting material layer (first EML(B)) which are sequen-
tially stacked.

[0072] The first hole injecting layer (first HIL), the first
hole transporting layer (first HTL), the first red light emitting
material layer (first EML(R)), the first green light emitting
material layer (first EML(G)), and the first blue light emit-
ting material layer (first EML(B)) provided in the first light
emitting layer 510, the second light emitting layer 520, and
the third light emitting layer 530 are formed through a
solution process.

[0073] Here, a thickness al of the first hole injecting layer
(first HIL) provided in the first light emitting layer 510 may
be greater than each of a thickness a2 of the first hole
injecting layer (first HIL) provided in the second light
emitting layer 520 and a thickness a3 of the first hole
injecting layer (first HIL) provided in the third light emitting
layer 530, and the thickness a2 of the first hole injecting
layer (first HIL) provided in the second light emitting layer
520 may be greater than the thickness a3 of the first hole
injecting layer (first HIL) provided in the third light emitting
layer 530.

[0074] A thickness bl of the first hole transporting layer
(first HTL) included in the first light emitting layer 510 may
be greater than each of a thickness b2 of the first hole
transporting layer (first HIL) provided in the second light
emitting layer 520 and a thickness b3 of the first hole
transporting layer (first HTL) provided in the third light
emitting layer 530, and the thickness b2 of the first hole
transporting layer (first HTL) provided in the second light
emitting layer 520 may be greater than the thickness b3 of
the first hole transporting layer (first HTL) provided in the
third light emitting layer 530.

[0075] Also, a thickness c1 of the first red light emitting
material layer (first EML(R)) provided in the first emitting
layer 510 may be greater than each of a thickness c2 of the
first green light emitting material layer (first MEL(G))
provided in the second light emitting layer 520 and a
thickness ¢3 of the blue light emitting material layer (first
EML(B)) provided in the third light emitting layer 530, and
the thickness ¢2 of the first green light emitting material
layer (first EML(G)) provided in the second light emitting
layer 520 may be greater than the thickness ¢3 of the first
blue light emitting material layer (first EML(B)) provided in
the third light emitting layer 530.

[0076] Therefore, the thickness of the first light emitting
layer 510 provided in the first light emitting area E1 emitting
red (R) may be the greatest, the thickness of the third light
emitting layer 530 provided in the third light emitting area
E3 emitting blue B may be the smallest, and the thickness of
the second light emitting layer 520 provided in the second
light emitting area E2 emitting green G may be the median.
[0077] When the electroluminescence display apparatus is
configured as a top emission type, light emitted from the
first, second and third light emitting layers 510, 520 and 530
may be transmitted through the second electrode 600 or
partially reflected from the second electrode 600, re-re-
flected from the first electrode 300, and is transmitted
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through the second electrode 600, thus displaying an image.
Here, when a distance between the first electrode 300 and
the second electrode 600 is equal to an integer multiple of a
half-wave length (A/2) of light emitted from the first, second,
and third light emitting layers 510, 520, and 530, construc-
tive interference occurs to amplify light, and when the
reflecting and re-reflecting process is repeated, the degree to
which light is amplified continues to increase to enhance
external extraction efliciency of light. This characteristic
may be called a microcavity characteristic.

[0078] Therefore, in consideration of the microcavity
characteristics, the first light emitting layer 510 that emits
light of a long wavelength may be formed to be the thickest,
the third light emitting layer 530 that emits light of a short
wavelength may be formed to be the thinnest, and the second
light emitting layer 520 that emits light in a medium
wavelength may be formed to have a middle thickness.
[0079] Meanwhile, in each of the first, second, and third
light emitting layers 510, 520, and 530, the first hole
injecting layer (first HIL) may be omitted. Also, in the first
light emitting layer 510, an electron blocking layer EBL. may
be additionally formed between the first hole transporting
layer (first HIL) and the first red light emitting material layer
(first EML(R)). In the second light emitting layer 520, an
EBL may be additionally formed between the first hole
transporting layer (first HTL) and the first green light
emitting material layer (first EML(G)). In the third light
emitting layer 530, an EBL may be additionally formed
between the first hole transporting layer (first HIL) and the
first blue light emitting material layer (first EML(B)). Also,
in each of the first, second, and third light emitting layers
510, 520, and 530, a hole blocking layer (HBL) may be
additionally formed on the first red light emitting material
layer (first EML(R)), the first green light emitting material
layer (first EML(G)), and the first blue light emitting mate-
rial layer (first EML(B)). The EBL and the HBL may be
formed through a solution process.

[0080] The fourth light emitting layer 540 is formed on an
upper surface of each of the first light emitting layer 510 in
the first light emitting area E1, the second light emitting
layer 520 in the second light emitting area E2, and the third
light emitting layer 530 in the third light emitting area E3.
Also, the fourth light emitting layer 540 can be formed in
regions between the light emitting regions F1, F2, and E3,
i.e., on the upper surface of each bank 400 described above.
[0081] The fourth light emitting layer 540 includes a first
electron transporting layer (first ETL), a first electron inject-
ing layer (first EIL), a charge generation layer (CGL), a
second hole transporting layer (second HTL), an electron
blocking layer (EBL), a second blue light emitting material
layer (second EML(B)), a hole blocking layer (HBL), a
second electron transporting layer (second ETL), and a
second electron injecting layer (second EIL) which are
sequentially stacked.

[0082] Each of the layers constituting the fourth light
emitting layer 540 is formed through a deposition process,
and the thickness of each of the layers may be uniformly
formed in the light emitting areas E1, E2, and E3 and in the
regions between the light emitting areas F1, E2, and E3.
[0083] The first electron transporting layer (first ETL) and
the first electron injecting layer (first EIL) transfer electrons
generated in the charge generation layer CGL to the first red
light emitting material layer (first EML(R)) provided in the
first light emitting layer 510, the first green light emitting
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material layer (first EML(G)) provided in the second light
emitting layer 520, and the first blue light emitting material
layer (first EML(B)) provided in the third light emitting
layer 530. However, the first electron injecting layer (first
EIL) may be omitted.

[0084] Since the first electron transporting layer (first
ETL) and the first electron injecting layer (first EIL) are
formed through a deposition process, they are included as
components of the fourth light emitting layer 540 which
collectively refers to the layers formed through the deposi-
tion process, but, in actuality, they are layers contributing to
light emission of the first light emitting layer 510, the second
light emitting layer 520, and the third light emitting layer
530.

[0085] Therefore, in the first red light emitting material
layer (first EML(R)) of the first light emitting layer 510,
holes transferred from the first hole injecting layer (first
HIL) and the first hole transporting layer (first HTL) and the
electrons transferred from the first electron transporting
layer (first ETL) and the first electron injecting layer (first
EIL) are combined to emit red (R) light.

[0086] Similarly, in the first green light emitting material
layer (first EML(Q)) of the second light emitting layer 520,
holes transferred from the first hole injecting layer (first
HIL) and the first hole transporting layer (first HTL) and
electrons transferred from the first electron transporting
layer (first ETL) and the first electron injecting layer (first
EIL) are combined to emit red (R) light.

[0087] In the first blue light emitting material layer (first
EML(B)) of the third emitting layer 530, holes transferred
from the first hole injecting layer (first HIL) and the first hole
transporting layer (first HTL) and electrons transferred from
the first electron transporting layer (first ETL) and the first
electron injecting layer (first EIL) are combined to emit blue
(B) light.

[0088] The charge generation layer CGL balances charges
between the first red light emitting material layer (first
EML(R)) and the second blue light emitting material layer
(second EML(B)) in the first light emitting area E1, balances
charges between the first green light emitting material layer
(first EML(G)) and the second blue light emitting material
layer (second EML(B)) in the second light emitting area E2,
and balances charges between the first blue light emitting
material layer (first EML(B)) and the second blue light
emitting material layer (second EML(B)) in the third light
emitting area E3.

[0089] Specifically, the charge generation layer CGL sup-
plies electrons to the first electron injecting layer (first EIL)
or the first electron transporting layer (first ETL) which
transfer electrons to each of the first red light emitting
material layer (first EML(R)), the first green light emitting
material layer (first EML(G)), and the first blue light emit-
ting material layer (first EML(B)) and supplies holes to the
second hole transporting layer (second HTL) which transfers
holes to the second blue light emitting material layer (second
EML(B)).

[0090] The charge generation layer CGL may include an
N-type charge generation layer disposed in contact with the
first electron injecting layer (first EIL) or the first electron
transporting layer (first ETL) and a P-type charge generation
layer disposed in contact with the second hole transporting
layer (second HTL).

[0091] The second hole transporting layer (second HTL)
transfers the holes generated in the charge generation layer
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CGL to the second blue light emitting material layer (second
EML(B)), and the second electron transporting layer (sec-
ond ETL) and the second electron injecting layer (second
EIL) transfer electrons generated in the second electrode 600
to the second blue light emitting material layer (second
EML(B)). Therefore, in the second blue light emitting
material layer (second EML(B)) in the fourth light emitting
layer 540, the holes transferred from the second hole trans-
porting layer (second HTL) and electrons transferred from
the second electron transporting layer (second ETL) and the
second electron injecting layer (second EIL) are combined
to emit blue (B) light.

[0092] Here, the electron blocking layer EBL prevents
electrons transferred to the second blue light emitting mate-
rial layer (second EML(B)) from moving to the second hole
transporting layer (second HTL) and the hole blocking layer
HBL prevents holes transferred to the second blue light
emitting material layer (second EML(B)) from moving to
the second electron transporting layer (second ETL), thus
enhancing luminous efficiency in the second blue light
emitting material layer (second EML(B)). However, the
electron blocking layer (EBL) and the hole blocking layer
(HBL) may be omitted.

[0093] As described above, according to an embodiment
of the present disclosure, red (R) light is emitted from the
first light emitting layer 510, green (G) light is emitted from
the second light emitting layer 520, and blue (B) light is
emitted from each of the third light emitting layer 530 and
the fourth light emitting layer 540. Therefore, since blue (B)
light is emitted from the two light emitting layers 530 and
540, luminous efficiency of the blue (B) light may be
improved.

[0094] In particular, if the fourth light emitting layer 540
is formed by a solution process again after the first light
emitting layer 510, the second light emitting layer 520, and
the third light emitting layer 530 are formed by the solution
process, the first to third light emitting layers 510, 520, and
530, which are already formed, may be damaged by a
solvent for forming the fourth light emitting layer 540. Thus,
in the present disclosure, the fourth light emitting layer 540
is formed through a deposition process, whereby the first to
third light emitting layers 510, 520, and 530 may be pre-
vented from being damaged during the process of forming
the fourth light emitting layer 540.

[0095] Meanwhile, the first light emitting layer 510 and
the second light emitting layer 520 emit red (R) light and
green (G) light, respectively, and thus, there is no need to
additionally form the fourth light emitting layer 540 emitting
blue (B) light. However, in order not to form the fourth light
emitting layer 540 on the first light emitting layer 510 and
the second light emitting layer 520, regions of the first light
emitting layer 510 and the second light emitting layer 520
may need to be covered by a mask when the fourth light
emitting layer 540 is formed by a deposition process. In this
case, however, manufacturing cost may be increased due to
the mask and a process failure may occur due to sagging of
the mask. Thus, in an embodiment of the present disclosure,
the fourth light emitting layer 540 is formed through a
deposition process, without covering the upper surfaces of
the first light emitting layer 510, the second light emitting
layer 520, and the third light emitting layer 530 and the
upper surface of the bank 400, and color filters 910 and 920
are formed in regions corresponding to the first light emit-
ting layer 510 and the second light emitting layer 520,
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respectively, whereby emission of blue (B) light from the
first light emitting area E1 and the second light emitting area
E2 may be prevented.

[0096] FIG. 4 illustrates a light emitting element which is
the same as the light emitting element illustrated in FIG. 3,
except that a first electron transporting layer (first ETL) and
a first electron injecting layer (first EIL) are formed through
a solution process, instead of a deposition process, and each
of the first light emitting layer 510, the second light emitting
layer 520, and the third light emitting layer 530 includes the
first electron transporting layer (first ETL) and the first
electron injecting layer (first EIL).

[0097] When the first electron transporting layer (first
ETL) and the first electron injecting layer (first FIL) are
formed by a solution process, the first red light emitting
material layer (first EML(R)), the first green light emitting
material layer (first EML(G)), and the first blue light emit-
ting material layer (first EML(B)) may be damaged by a
solvent forming the solution. In particular, since the first red
light emitting material layer (first EML(R)), the first green
light emitting material layer (first EML(G)), and the first
blue light emitting material layer (first EML(B)) are regions
in which light emission occurs, luminous efficiency thereof
may be significantly degraded even by small damage.

[0098] Therefore, in order to completely prevent damage
to the first red light emitting material layer (first EML(R)),
the first green light emitting material layer (first EML(G)),
and the first blue light emitting material layer (first EML
(B)), the first electron transporting layer (first ETL) and the
first electron injecting layer (first EIL) can be formed by a
deposition process.

[0099] However, if a solvent which does not dissolve the
first red light emitting material layer (first EML(R)), the first
green light emitting material layer (first EML(G)), and the
first blue light emitting material layer (first EML(B)) are
used as a solvent for forming the first electron transporting
layer (first ETL) and the first electron injecting layer (first
EIL) through a solution process, the first electron transport-
ing layer (first ETL) and the first electron injecting layer
(first EIL) may also be formed through the solution process.
FIG. 4 illustrates a corresponding case.

[0100] As described above, FIG. 4 illustrates the same
structure as that of FIG. 3, except that the first electron
transporting layer (first ETL) and the first electron injecting
layer (first EIL) are formed through a solution process
instead of a deposition process. In FIG. 3, each of the first
electron transporting layer (first ETL) and the first electron
injecting layer (first EIL) has the same thickness in all of the
first light emitting area E1, the second light emitting area E2,
and the third light emitting area E3. Thus, in the case of FIG.
4, a thickness d1 of the first electron transporting layer (first
ETL) provided in the first light emitting layer 510, a
thickness d2 of the first electron transporting layer (first
ETL) provided in the second light emitting layer 520, and a
thickness d3 of the first electron transporting layer (first
ETL) provided in the third light emitting layer 530 may all
be equal. Similarly, in FIG. 4, a thickness el of the first
electron injecting layer (first EIL) provided in the first light
emitting layer 510, a thickness e2 of the first electron
injecting layer (first EIL) provided in the second light
emitting layer 520, and a thickness e3 of the first electron
injecting layer (first EIL) provided in the third light emitting
layer 530 may be equal.
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[0101] Referring back to FIG. 2, the second electrode 600
is formed on the fourth light emitting layer 540. The second
electrode 600 may serve as a cathode of the electrolumi-
nescence display apparatus.

[0102] The second electrode 600 is formed on the bank
400 between the light emitting areas E1, E2, and E3, as well
as on the light emitting areas E1, E2, and E3, like the fourth
light emitting layer 540. Therefore, the second electrode 600
may serve as a common electrode for applying a common
voltage to the plurality of pixels.

[0103] When the electroluminescence display apparatus
according to an embodiment of the present disclosure is
configured as a top emission type, the second electrode 600
may be formed of a transparent conductive material to allow
light emitted from the light emitting layers 510, 520, 530,
and 540 to emit upwards or may have a small thickness to
increase transmittance.

[0104] The capping layer 700 is formed on the second
electrode 600 to prevent the second electrode 600 from
being damaged. Accordingly, the capping layer 700 may be
formed to cover the entire upper surface of the second
electrode 600. The capping layer 700 may be formed of an
organic insulating material. However, the capping layer 700
may be omitted.

[0105] The encapsulation layer 800 is formed on the
capping layer 700 to prevent moisture from penetrating into
the light emitting layers 510, 520, 530, and 540. The
encapsulation layer 800 may be formed of an inorganic
insulating material or may have a structure in which an
inorganic insulating material and an organic insulating mate-
rial are alternately stacked, but the present disclosure is not
limited thereto.

[0106] The second substrate 900 corresponds to a surface
from which light is emitted in the top emission type, and
thus, the second substrate 900 may be formed of a trans-
parent material.

[0107] The color filters 910, 920, and 930 are formed on
the inner surface of the second substrate 900 facing the first
substrate 100. The color filters 910, 920 and 930 may
include a first color filter 910 corresponding to the first light
emitting area E1 and provided in a region facing the first
light emitting layer 510, a second color filter 920 provided
in a region corresponding to the second light emitting area
E2 and facing the second light emitting layer 520, and a third
color filter 930 provided in a region corresponding to the
third light emitting area E3 and facing the third light
emitting layer 530.

[0108] The first color filter 910 is provided to allow only
light of a color emitted from the first light emitting layer 510
to be transmitted there through. Specifically, the first color
filter 910 may be provided to allow only light of red (R) to
be transmitted there through. Thus, although blue (B) light
is emitted from the fourth light emitting layer 540 provided
in the first light emitting area E1, transmission of light of
blue (B) emitted from the fourth light emitting layer 540 is
blocked by the first color filter 910, and accordingly, only
light of red (R) emitted from the first light emitting layer
may be emitted from a pixel corresponding to the first light
emitting area E1.

[0109] The second color filter 920 is provided to allow
only light of a color emitted from the second light emitting
layer 520 to be transmitted there through. Specifically, the
second color filter 920 may be provided to allow only light
of green (G) to be transmitted there through. Thus, although
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blue (B) light is emitted from the fourth light emitting layer
540 provided in the second light emitting area E2, trans-
mission of light of blue (B) emitted from the fourth light
emitting layer 540 is blocked by the second color filter 920,
and accordingly, only light of green (G) emitted from the
second light emitting layer 520 may be emitted from a pixel
corresponding to the second light emitting area F2.

[0110] The third color filter 930 is provided to allow only
light of the color emitted from the third light emitting layer
530 to be transmitted there through. Specifically, the third
color filter 930 may allow only light of blue (B) to be
transmitted there through. Accordingly, light of blue (B)
emitted from the third light emitting layer 530 and the fourth
light emitting layer 540 provided in the third light emitting
area B3 may be transmitted through the third color filter 930,
and thus, blue (B) light emitted from the third light emitting
layer 530 and the fourth light emitting layer 540 may be
emitted from the pixel corresponding to the third light
emitting area E3. When the third color filter 930 is provided,
color purity of the blue (B) light emitted from the pixel
corresponding to the third light emitting area E3 may be
improved. However, the third color filter 930 may be omit-
ted.

[0111] Meanwhile, although not shown, a light blocking
layer may be additionally provided between the first color
filter 910, the second color filter 920, and the third color
filter 930 to prevent light from leaking at the boundary
between the pixels.

[0112] Also, the first color filter 910, the second color filter
920, and the third color filter 930 may not be formed on the
inner surface of the second substrate 900 and may be formed
on an upper surface of the capping layer 700, specifically,
between the capping layer 700 and the encapsulation layer
800.

[0113] FIG. 5 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure, which may be the
same as the electroluminescence display apparatus illus-
trated in FIG. 2, except that the color filters 910, 920, and
930 are not provided and color conversion materials 810 and
820 are added instead. Therefore, the same reference numet-
als are used for the same components, and only a different
configuration will be described hereinafter.

[0114] Referring to FIG. 5, the color conversion materials
810 and 820 are provided on an upper surface of the capping
layer 700, specifically, between the capping layer 700 and
the encapsulation layer 8§00.

[0115] The color conversion materials 810 and 820
include a first color conversion material 810 corresponding
to the first light emitting area E1 and provided in a region
facing the first light emitting layer 510 and a second color
conversion material 820 corresponding to the second light
emitting area E2 and provided in a region facing the second
light emitting layer 520.

[0116] The first color conversion material 810 converts
light (e.g., of blue (B)) emitted from the fourth light emitting
layer 540 provided in the first light emitting area E1 to light
having the same color as that of light emitted from the first
light emitting layer 510, specifically, red (R) light.

[0117] The second color conversion material 820 converts
light (e.g., of blue (B)) emitted from the fourth light emitting
layer 540 provided in the second light emitting area E2 Into
light having the same color as that of light emitted from the
second light emitting layer 520, specifically, green (G) light.
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[0118] Since blue (B) light having a shorter wavelength
has energy higher than red (R) light having a longer wave-
length and green (G) light having a medium wavelength,
blue (B) light having relatively high energy may be con-
verted into red (R) light or green (G) light having relatively
low energy. Thus, the first color conversion material 810 is
formed of a material that converts blue (B) light into red (R)
light, and the second color conversion material 820 is
formed of a material that converts blue (B) light into green
(G) light.

[0119] The color conversion materials 810 and 820 may be
formed using at least one selected from the group consisting
of a phosphor material such as yttrium aluminum garnet
(YAG), a quantum dot, and a dye but the present disclosure
is not limited thereto.

[0120] In the structure illustrated in FIG. 2, emission of
light, which is emitted from the fourth light emitting layer
540, in a pixel corresponding to the first light emitting area
E1 and a pixel corresponding to the second light emitting
area F2 is blocked by the first color filter 910 and the second
color filter 920. In contrast, in the structure illustrated in
FIG. 5, blue (B) light emitted from the fourth light emitting
layer 540 is converted into red (R) light and green (G) light
by the first color conversion material 810 and the second
color conversion material 820 to enhance luminous effi-
ciency of the red (R) light and green (G) light in the pixel
corresponding to the first emission area E1 and in the pixel
corresponding to the second light emitting area E2.

[0121] Although not shown, color conversion materials
810 and 820 may be formed on the inner surface of the
second substrate 900, instead of between the capping layer
700 and the encapsulation layer 800.

[0122] FIG. 6 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure, in which color con-
version materials 810 and 820 according to FIG. 5 are added
to the structure according to FIG. 2.

[0123] When the color conversion materials 810 and 820
and the color filters 910, 920 and 930 are applied together as
illustrated in F1G. 6, luminous efficiency of red (R) light may
be enhanced in the pixel corresponding to the first light
emitting area E1 and luminous efficiency of green (G) light
may be enhanced in the pixel corresponding to the second
light emitting area E2 by the color conversion materials 810
and 820, and also, color purity of red (R) light, green (G)
light, and blue (B) light may be enhanced by the color filters
910, 920, and 930.

[0124] When the color conversion materials 810 and 820
and the color filters 910, 920 and 930 are applied together,
the first and second color conversion materials 810 and 820
may need to be disposed to be close to the fourth light
emitting layer 540 and the first and second color filters 910
and 920 may need to be distant from the fourth light emitting
layer 540. That is, the first and second color conversion
materials 810 and 820 are positioned between the first and
second color filters 910 and 920 and the fourth light emitting
layer 540. If the first and second color filters 910 and 920 are
positioned between the first and second color conversion
materials 810 and 820 and the fourth light emitting layer
540, transmission of red (R) light and the green (G) light
may be blocked by the color filters 910 and 920 and the
effect of improving light efficiency by the first and second
color conversion materials 810 and 820 may not be obtained.
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[0125] However, in FIG. 6, the third color filter 930 may
not be formed on an inner surface of the second substrate
900 but be formed between the capping layer 700 and the
encapsulation layer 800, or in some cases, the third color
filter 930 may not be formed.

[0126] FIG. 7 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure, which may be the
same as the electroluminescence display apparatus of FIG.
2 described above, except that the configuration of the bank
400 is changed. Therefore, the same reference numerals are
used for the same components and only the different com-
ponents will be described below.

[0127] Referring to FIG. 7, the bank 400 includes a first
bank 410 and a second bank 420.

[0128] The first bank 410 is formed on the circuit element
layer 200 and covers an end of the first electrode 300. The
first bank 410 is formed to be thinner than the second bank
420 and has a width larger than that of the second bank 420.
The first bank 410 having such a structure has the same
hydrophilic properties as the light emitting layers 510, 520,
and 530. The first bank 410 having the hydrophilic propet-
ties may be formed of an inorganic insulating material such
as silicon oxide. Therefore, when the light emitting layers
510, 520, and 530 are formed through the solution process,
a solution for forming the light emitting layers 510, 520, and
530 may be easily spread on the first bank 410.

[0129] The second bank 420 is formed on the first bank
410. The second bank 420 is formed to have a width
narrower than the first bank 410. The second bank 420 may
be patterned through a photolithography process after apply-
ing a solution in which a hydrophobic material such as
fluorine is mixed with an organic insulating material having
hydrophilic properties. The hydrophobic material such as
fluorine may be moved to an upper portion of the second
bank 420 by light irradiated in the photolithography process,
and thus, the upper portion of the second bank 420 has
hydrophobic properties and other portions have hydrophilic
properties. That is, the lower portion of the second bank 420
in contact with the first bank 410 has hydrophilic properties
and the upper portion of the second bank 420 has hydro-
phobic properties. However, the present disclosure is not
limited thereto, and the entire portion of the second bank 420
may have hydrophobic properties.

[0130] Spreadability of the solution for forming the light
emitting layers 510, 520, and 530 may be improved by the
lower portions of the first bank 410 and the second bank 420
having the hydrophilic properties. Particularly, since the first
bank 410 is formed be thinner and wider than the second
bank 420, the combination of the first bank 410 and the
second bank 420 forms a 2-step structure having hydrophilic
properties, allowing the solution for forming the light emit-
ting layers 510, 520, and 530 to be easily spread to the left
and right ends of the light emitting areas E1, E2, and E3.
[0131] Also, since spreading of the solution for forming
the light emitting layers 510, 520, and 530 to the neighbor-
ing other light emitting areas F1, E2, and E3 by the upper
portion of the second bank 420 having the hydrophobic
properties, the light emitting layers 510, 520, and 530 may
be prevented from being mixed in the neighboring light
emitting areas E1, E2, and E3.

[0132] Although not shown, in the structure according to
FIGS. 5 and 6, the bank 400 may include the first bank 410
and the second bank 420 as illustrated in FIG. 7.
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[0133] FIG. 8 is a schematic plan view of an electrolumi-
nescence display apparatus according to another embodi-
ment of the present disclosure, which relates to an electrolu-
minescence display apparatus including an active area AA
and a dummy area DA.

[0134] The active area AA serves as a display area dis-
playing an image. In some embodiments, the active area AA
includes a bank 400 defining a first light emitting area E1,
a second light emitting area E2, and a third light emitting
area E3. The first light emitting area E1 has the first light
emitting layer 510, the second light emitting area E2 has the
second light emitting layer 520, and the third light emitting
area E3 has a third light emitting layer 530. Also, the fourth
light emitting layer 540 is provided on the light emitting
areas E1, E2, and E3, and an area between the light emitting
areas E1, E2, and E3. The fourth light emitting layer 540
may be formed on the entire active area AA.

[0135] The dummy area DA is provided to surround the
active area AA. Specifically, the dummy area DA is provided
on upper, lower, right, and left outer sides of the active area
AA. In some embodiments, the dummy area DA also has the
bank 400 defining a dummy light emitting area DE similar
to the active area AA and the dummy light emitting area DE
has a dummy light emitting layer 550. In some embodi-
ments, the bank 400 has a matrix structure in the entire
active area AA and the dummy area DA to define the light
emitting areas E1, E2 and E3 and the dummy light emitting
area DE.

[0136] Since the dummy area DA is not a display area
displaying an image, the dummy light emitting area DE in
a dummy pixel provided in the dummy area DA does not
emit light. The dummy area DA serves to make the profiles
of the light emitting layers 510, 520, and 530 at the center
of the active area AA and the profiles of the light emitting
layers 510, 520, and 530 at the edge of the active area AA
uniform.

[0137] When the light emitting layers 510, 520, and 530
are formed by a solution process, dry speeds of the light
emitting layers 510, 520, and 530 may be different between
the center and the edge of the substrate. Therefore, in case
where only the active area AA is provided without the
dummy area DA, the profiles of the light emitting layers 510,
520, and 530 at the center in the active area AA and the
profiles of the light emitting layers 510, 520, and 530 at the
edge of the active area AA are not uniform, which may cause
light emission between the center and the edge of the active
area AA not to be uniform.

[0138] Therefore, in another embodiment of the present
disclosure, the dummy area DA is formed on the outer side
of the active area AA and the light emitting layers 510, 520,
and 530 are formed in the active area AA by a solution
process. Thus, although the profiles of the dummy light
emitting layer 550 and the profiles of the light emitting
layers 510, 520, and 530 are not uniform, the profiles of the
light emitting layers 510, 520, and 530 may be uniformed in
the entire active area AA. For reference, in order to distin-
guish the dummy light emitting layer 550 which does not
emit light from the light emitting layers 510, 520, and 530
respectively emitting red (R), green (G), and blue (B) in
FIG. 8, the dummy light emitting layer 550 is indicated by
‘D’ and this is the same in FIGS. 9 and 10 hereinafter.
[0139] As described above, since the dummy area DA is
not a display area for displaying an image, it is not necessary
to improve luminous efliciency of blue (B) light in the
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dummy area DA. Therefore, the fourth light emitting layer
540 provided to improve luminous efficiency of blue (B)
light in the active area AA is not formed in the dummy area
DA. However, the fourth light emitting layer 540 may be
formed in the dummy area DA, and in this case, the fourth
light emitting layer 540 may be formed in the entire dummy
area DA. That is, the fourth light emitting layer 540 may be
formed on an upper surface of the dummy light emitting
layer 550 and on an upper surface of the bank 400 in the
dummy area DA.

[0140] FIG. 9 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure, which corresponds to
the cross-section taken along line I-I of FIG. 8 described
above. FIG. 9 illustrates a state in which the active area AA
has the structure according to FIG. 2 described above.
[0141] The electroluminescence display apparatus accord-
ing to another embodiment of the present disclosure includes
the first substrate 100, the circuit element layer 200, the first
electrode 300, the bank 400, the first light emitting layer
510, the second light emitting layer 520, the third light
emitting layer 530, the fourth light emitting layer 540, the
dummy light emitting layer 550, the second electrode 600,
the capping layer 700, the encapsulation layer 800, the
second substrate 900, and the color filters 910, 920, and 930.
[0142] The circuit element layer 200 is formed in the
active area AA and the dummy area DA. The circuit element
layer 200 may be formed through the same process and have
the same structure in the active area AA and the dummy area
DA. However, the present disclosure is not limited thereto
and the circuit element layer 200 formed in the dummy area
DA may not include some of the signal lines such as the gate
line, the data line, the power line, the reference line, and the
like, or may not have some of the switching TFT and driving
TFT, and thus, light emission may not be made in the
dummy area DA. In some cases, the circuit element layer
200 formed in the dummy area DA may be incompletely
formed so that either the switching TFT or the driving TFT
does not operate.

[0143] The first electrode 300 is formed in the active area
AA and the dummy area DA. The first electrode 300 may be
formed through the same process and have the same struc-
ture in the active area AA and the dummy area DA.
However, the first electrode 300 may not be formed in the
dummy area DA, and thus, light emission may not be made
in the dummy area DA.

[0144] The bank 400 is formed in the active area AA and
the dummy area DA. The banks 400 may be formed through
the same process and have the same structure in the active
area AA and the dummy area DA.

[0145] The light emitting layers 510, 520, 530, and 540 are
formed in the active area AA. Since the light emitting layers
510, 520, 530, and 540 are the same as those described
above, a redundant description thereof will be omitted.
[0146] The dummy light emitting layer 550 is formed in
the dummy area DA. The dummy light emitting layer 550 is
formed by a solution process like the first, second, and third
light emitting layers 510, 520, and 530. The dummy light
emitting layer 550 may have the same structure as that of
any one of the first light emitting layer 510, the second light
emitting layer 520, and the third light emitting layer 530, but
is not limited thereto.

[0147] A plurality of dummy light emitting layers 550 are
provided in the dummy area DA and the plurality of dummy
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light emitting layers 550 may have the same structure.
However, the present disclosure is not limited thereto and
some of the dummy light emitting layer 550 may have the
same structure as that of the first light emitting layer 510,
some of the plurality of dummy light emitting layers 550
may have the same structure as that of the second light
emitting layer 520, and the other remaining dummy light
emitting layers 550 may have the same structure as that of
the third light emitting layer 530.

[0148] The second electrode 600 is formed in the active
area AA and the dummy area DA. The second electrode 600
may be formed through the same process and have the same
structure in the active area AA and the dummy area DA.
[0149] The capping layer 700 is formed on the second
electrode 600 to prevent the second electrode 600 from
being damaged. The capping layer 700 may be formed to
cover the entire upper surface of the second electrode 600 in
the active area AA and the dummy area DA.

[0150] The encapsulation layer 800 may be formed on the
capping layer 700 in the active area AA and the dummy area
DA.

[0151] The color filters 910, 920, and 930 are formed on
the inner surface of the second substrate 900 facing the first
substrate 100. The color filters 910, 920, and 930 may be
formed only in the active area AA, not in the dummy area
DA. However, the color filters 910, 920, and 930 may be
formed in the dummy area DA.

[0152] FIG. 10 is a schematic cross-sectional view of an
electroluminescence display apparatus according to another
embodiment of the present disclosure, which corresponds to
the cross-section taken along line I-I of FIG. 8 described
above. FIG. 10 is the same as the structure according to FIG.
9 described above, except that the active area AA has the
structure according to FIG. 5 described above. Therefore,
only the different components will be described below.
[0153] As illustrated in FIG. 10, color filters 910, 920, and
930 are not provided on the inner surface of the second
substrate 900, and instead, color conversion materials 810
and 820 are formed between the capping layer 700 and the
encapsulation layer 800. However, in the structure of FIG.
10, the color filters 910, 920, and 930 are additionally
provided on the inner surface of the second substrate 900 so
that the active area AA may have the structure according to
FIG. 6 described above.

[0154] The color conversion materials 810 and 8§20 may
not to be formed in the dummy area DA, and thus, the color
conversion materials 810 and 820 may be formed only in the
active area AA.

[0155] 1In FIGS. 9 and 10, the bank 400 may include the
first bank 410 and the second bank 420 as illustrated in FIG.
7.

[0156] According to the present disclosure, red light is
emitted from the first light emitting layer, green light is
emitted from the second light emitting layer, and blue light
is emitted from each of the third light emitting layer and the
fourth light emitting layer. Therefore, since blue light is
emitted from the two light emitting layers, luminous effi-
ciency of blue light may be improved. In particular, in the
present disclosure, since the fourth light emitting layer is
formed through a deposition process, rather than through a
solution process, damage to the first light emitting layer, the
second light emitting layer, and the third light emitting layer
provided below the fourth light emitting layer may be
prevented.
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[0157] Tt will be apparent to those skilled in the art that
various modifications and variations may be made in the
present disclosure without departing from the spirit or scope
of the disclosures. Thus, it is intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An electroluminescence display apparatus comprising:

a substrate;

a bank on the substrate, the bank defining a first light
emitting area, a second light emitting area, and a third
light emitting area of the substrate;

a first light emitting layer provided in the first light
emitting area, the first light emitting layer configured to
emit light of a first color;

a second light emitting layer provided in the second light
emitting area, the second light emitting layer config-
ured to emit light of a second color;

a third light emitting layer provided in the third light
emitting area, the third light emitting layer configured
to emit light of a third color; and

a fourth light emitting layer provided on the first light
emitting layer, the second light emitting layer, the third
light emitting layer, and the bank,

wherein the fourth light emitting layer is configured to
emit light of the third color that is also emitted by the
third light emitting layer.

2. The electroluminescence display apparatus of claim 1,

wherein

a thickness of the first light emitting layer is greater than
a thickness of the second light emitting layer and a
thickness of the third light emitting layer, and the
thickness of the second light emitting layer is greater
than the thickness of the third light emitting layer, and

the fourth light emitting layer comprises a substantially
uniform thickness in the first light emitting area, the
second light emitting area, and the third light emitting
area.

3. The electroluminescence display apparatus of claim 1,

wherein

the first light emitting layer comprises a first hole trans-
porting layer and a first light emitting material layer
configured to emit light of the first color, wherein the
first color is red,

the second light emitting layer comprises a first hole
transporting layer and a second light emitting material
layer configured to emit light of the second color,
wherein the second color is green,

the third light emitting layer comprises a first hole trans-
porting layer and a third light emitting material layer
configured to emit light of the third color, wherein the
third color is blue, and

the fourth light emitting layer comprises at least one of a
first electron injecting layer and a first electron trans-
porting layer, a charge generation layer, a second hole
transporting layer, a fourth light emitting material layer
configured to emit light of the third color, and a second
electron transporting layer.

4. The electroluminescence display apparatus of claim 1,

wherein

the first light emitting layer comprises a first hole trans-
porting layer, a first light emitting material layer con-
figured to emit light of the first color, wherein the first
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color is red, and at least one of a first electron injecting
layer and a first electron transporting layer,

the second light emitting layer comprises a first hole
transporting layer, a second light emitting material
layer configured to emit light of the second color,
wherein the second color is green, and at least one of
a first electron injecting layer and a first electron
transporting layet,

the third light emitting layer comprises a first hole trans-
porting layer, a third light emitting material layer
configured to emit light of the third color, wherein the
third color is blue, and at least one of a first electron
injecting layer and a first electron transporting layer,
and

the fourth light emitting layer comprises a charge gen-
eration layer, a second hole transporting layer, a fourth
light emitting material layer configured to emit light of
the third color, and a second electron transporting layer.

5. The electroluminescence display apparatus of claim 1,

further comprising:

a first color filter overlapping the first light emitting layer;
and

a second color filter overlapping the second light emitting
layer,

wherein each of the first color filter and the second color
filter at least partially block transmission of light emit-
ted from the fourth light emitting layer.

6. The electroluminescence display apparatus of claim 1,

further comprising:

a first color conversion material overlapping the first light
emitting layer and a second color conversion material
overlapping the second light emitting layer,

wherein the first color conversion material converts light
emitted from the fourth light emitting layer having the
third color into the first color, and

the second color conversion material converts light emit-
ted from the fourth light emitting layer having the third
color into the second color.

7. The electroluminescence display apparatus of claim 1,

further comprising:

a first color conversion material overlapping the first light
emitting layer, a first color filter overlapping the first
color conversion material, a second color conversion
material overlapping the second light emitting layer,
and a second color filter overlapping the second color
conversion material,

wherein the first color conversion material converts light
emitted from the fourth light emitting layer having the
third color into the first color, and

the second color conversion material converts light emit-
ted from the fourth light emitting layer having the third
color into the second color of light emitted from the
second light emitting layer.

8. The electroluminescence display apparatus of claim 1,

wherein

a thickness of a first portion of the first light emitting layer
at a center of the first light emitting area is less than a
thickness of a second portion of the first light emitting
layer that is in contact with the bank.

9. The electroluminescence display apparatus of claim 1,

further comprising:

a first electrode provided below the first light emitting
layer, the second light emitting layer, and the third light
emitting layer;
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a second electrode provided on the fourth light emitting
layer; and
a capping layer provided on the second electrode.
10. An electroluminescence display apparatus compris-
ing:
a substrate including an active area and a dummy area
provided on an outer side of the active area;

a bank on the substrate, the bank defining a plurality of
light emitting areas in the active area on the substrate
and defining a plurality of dummy light emitting areas
in the dummy area on the substrate, wherein the light
emitting areas are configured to emit light and the
dummy light emitting areas do not emit light;

a first light emitting layer, a second light emitting layer,
and a third light emitting layer respectively provided in
the plurality of light emitting areas, the first light
emitting layer configured to emit light of a first color,
the second light emitting layer configured to emit light
of a second color, and the third light emitting layer
configured to emit light of a third color;

a fourth light emitting layer on the first light emitting
layer, the second light emitting layer, the third light
emitting layer, and the bank in the active area, the
fourth light emitting layer configured to emit light of
the third color that is also emitted by the third light
emitting layer; and

a dummy light emitting layer provided in each of the
plurality of dummy light emitting areas.

11. The electroluminescence display apparatus of claim
10, wherein the fourth light emitting layer is provided in the
plurality of light emitting areas without being provided in
the dummy area.

12. The electroluminescence display apparatus of claim
10, further comprising:
a first color filter overlapping the first light emitting layer
and a second color filter overlapping the second light
emitting layer in the active area,

wherein each of the first color filter and the second color
filter at least partially block transmission of light emit-
ted from the fourth light emitting layer.

13. The electroluminescence display apparatus of claim
12, wherein the first color filter and the second color filter are
not provided in the dummy area.

14. The electroluminescence display apparatus of claim
10, further comprising:

a first color conversion material overlapping the first light
emitting layer and a second color conversion material
overlapping the second light emitting layer in the active
area,

wherein the first color conversion material converts light
emitted from the fourth light emitting layer having the
third color into the first color, and

the second color conversion material converts light emit-
ted from the fourth light emitting layer having the third
color into the second color.

15. The electroluminescence display apparatus of claim
14, wherein the first color conversion material and the
second color conversion material are not provided in the
dummy area.

16. The electroluminescence display apparatus of claim
10, wherein
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the first light emitting layer comprises a first hole trans-
porting layer and a first light emitting material layer
configured to emit light of the first color, wherein the
first color is red,

the second light emitting layer comprises a first hole
transporting layer and a second light emitting material
layer configured to emit light of the second color,
wherein the second color is green,

the third light emitting layer comprises a first hole trans-
porting layer and a third light emitting material layer
configured to emit light of the third color, wherein the
third color is blue, and

the fourth light emitting layer comprises at least one of a
first electron injecting layer and a first electron trans-
porting layer, a charge generation layer, a second hole
transporting layer, a fourth light emitting material layer
configured to emit light of the third color, and a second
electron transporting layer.

17. The electroluminescence display apparatus of claim

10, wherein

the first light emitting layer comprises a first hole trans-
porting layer, a first light emitting material layer con-
figured to emit light of the first color, wherein the first
color is red, and at least one of a first electron injecting
layer and a first electron transporting layer,

the second light emitting layer comprises a first hole
transporting layer, a second light emitting material
layer configured to emit light of the second color,
wherein the second color is green, and at least one of
a first electron injecting layer and a first electron
transporting layer,

the third light emitting layer comprises a first hole trans-
porting layer, a third light emitting material layer
configured to emit light of the third color, wherein the
third color is blue, and at least one of a first electron
injecting layer and a first electron transporting layer,
and

the fourth light emitting layer comprises a charge gen-
eration layer, a second hole transporting layer, a fourth
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light emitting material layer configured to emit light of
the third color, and a second electron transporting layer.
18. A display device, comprising:
a substrate; and
a plurality of pixels arranged on the substrate, at least one
pixel including:
a first subpixel configured to emit light of a first color;
a second subpixel configured to emit light of a second
color;
a third subpixel configured to emit light of a third color;
and
a fourth subpixel overlapping the first subpixel, the
second subpixel, and the third subpixel, wherein the
fourth subpixel is configured to emit light that is of
a same color as one of the first subpixel, the second
subpixel, or the third subpixel.
19. The display device of claim 18, wherein the fourth
subpixel emits light of the third color.
20. The display device of claim 18,
wherein a first light emitting area of the first subpixel, a
second light emitting area of the second subpixel, and
a third light emitting area of the third subpixel are
defined by a bank, and
wherein a size of the first light emitting area, a size of the
second light emitting area, and a size of the third light
emitting area are substantially the same.
21. The display device of claim 18, further comprising;
a first color filter overlapping the first subpixel and the
fourth subpixel;
a second color filter overlapping the second subpixel and
the fourth subpixel; and
a third color filter overlapping the third subpixel and the
fourth subpixel,
wherein each of the first color filter and the second color
filter at least partially block transmission of light emit-
ted from the fourth subpixel.
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