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(57) ABSTRACT

Disclosed is an electroluminescence display apparatus for
increasing a micro-cavity effect and preventing a device
characteristic from being reduced. The electroluminescence
display apparatus including an active area where a plurality
of pixels are provided includes a substrate, a circuit element
layer on the substrate, a first electrode on the circuit element
layer, a light emitting layer on the first electrode, a second
electrode on the light emitting layer, and a first light com-
pensation layer between the light emitting layer and the
second electrode. Since the first light compensation layer
having a refractive index lower than that of the light emitting

(31) Imt.ClL layer is disposed between the light emitting layer and the
HOIL 51/52 (2006.01) second electrode, light may be repeatedly reflected thereby
HOIL 51/50 (2006.01) increasing light efficiency, which in turn increases the micro-
HOI1L 27/32 (2006.01) cavity effect.
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ELECTROLUMINESCENCE DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2017-0182946 filed on Dec. 28,
2017, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an electrolumi-
nescence display apparatus, and more particularly, to an
electroluminescence display apparatus for increasing a
micro-cavity effect and preventing a device characteristic
from being reduced.

Description 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, a light
emitting layer 50, and a second electrode 60.

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

[0011] The light emitting layer 50 is provided in the
emission area formed by the bank 40.

[0012] The second electrode 60 is provided on the light
emitting layer 50. The second electrode 60 is provided as a
common layer of a plurality of pixels and acts as a cathode
of the related art electroluminescence display apparatus.
[0013] Inthe related art electroluminescence display appa-
ratus, since light emitted from the light emitting layer 50 is
repeatedly reflected between the light emitting layer 50 and
the first electrode 30, and thus light efficiency increases. This
denotes a micro-cavity effect. However, in the related art
electroluminescence display apparatus, the light emitted
from the light emitting layer is reflected by the first electrode
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30, and most of the light is output to the outside. Due to this,
the micro-cavity effect is not large.

[0014] Moreover, in the related art electroluminescence
display apparatus, since the second electrode 60 including a
metal material is provided on the light emitting layer 50, an
interface characteristic between the light emitting layer 50
and the second electrode 60 is not good, and due to this, a
device characteristic is reduced.

BRIEF SUMMARY

[0015] Accordingly, the present disclosure is directed to
providing an electroluminescence display apparatus that
substantially obviates one or more problems due to limita-
tions and disadvantages of the related art.

[0016] One aspect of the present disclosure is directed to
providing an electroluminescence display apparatus for
increasing a micro-cavity effect and preventing a device
characteristic from being reduced.

[0017] Another aspect of the present disclosure is to
increase the light efficiency in an electroluminescence dis-
play apparatus which will extend the life span of the display
apparatus.

[0018] 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.

[0019] 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 circuit
element layer on the substrate, a first electrode on the circuit
element layer, a light emitting layer on the first electrode, a
second electrode on the light emitting layer, and a first light
compensation layer between the light emitting layer and the
second electrode.

[0020] 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 SEVERAL
VIEWS OF THE DRAWINGS

[0021] 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:

[0022] FIG. 1 is a schematic cross-sectional view of a
related art electroluminescence display apparatus;

[0023] FIG. 2 is a schematic plan view of an electrolumi-
nescence display apparatus according to an embodiment of
the present disclosure;

[0024] FIG. 3 is a schematic plan view illustrating pixels
in an active area and a dummy area of an electrolumines-
cence display apparatus according to an embodiment of the
present disclosure;
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[0025] FIG. 4 is a cross-sectional view of an electrolumi-
nescence display apparatus according to an embodiment of
the present disclosure and is a cross-sectional view taken
along line I-I' of FIG. 3;

[0026] FIG. 5 is a schematic cross-sectional view illus-
trating an organic light emitting device of an electrolumi-
nescence display apparatus according to a first embodiment
of the present disclosure; and

[0027] FIG. 6 is a schematic cross-sectional view illus-
trating an organic light emitting device of an electrolumi-
nescence display apparatus according to a second embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

[0028] 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.

[0029] The terms described in the specification should be
understood as follows.

[0030] As used herein, the singular forms “a,” “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. The terms “first” and
“second” are for differentiating one element from the other
element, and these elements should not be limited by these
terms. It will be further understood that the terms “com-
prises,” “comprising,” “has,” “having,” “includes” and/or
“including,” when used herein, specify the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. The term “at
least one” should be understood as including any and all
combinations of one or more of the associated listed items.
For example, the meaning of “at least one of a first item, a
second item, and a third item” denotes the combination of all
items proposed from two or more of the first item, the second
item, and the third item as well as the first item, the second
item, or the third item. The term “on” should be construed
as including a case where one element is formed at a top of
another element and moreover a case where a third element
is disposed therebetween.

[0031] Hereinafter, exemplary embodiments of an elec-
troluminescence display apparatus according to the present
disclosure will be described in detail with reference to the
accompanying drawings. In the specification, in adding
reference numerals for elements in each drawing, it should
be noted that like reference numerals already used to denote
like elements in other drawings are used for elements
wherever possible. In the following description, when the
detailed description of the relevant known function or con-
figuration is determined to unnecessarily obscure the impor-
tant point of the present disclosure, the detailed description
will be omitted.

[0032] Hereinafter, exemplary embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0033] FIG. 2 is a schematic plan view of an electrolumi-
nescence display apparatus according to an embodiment of
the present disclosure.
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[0034] As seen in FIG. 2, the electroluminescence display
apparatus according to an embodiment of the present dis-
closure may include an active area AA, a dummy area DA,
and a pad area PA.

[0035] The active area AA may function as a display area
which displays an image. A plurality of pixels may be
provided in the active area AA, and an emission area may be
provided in each of the plurality of pixels.

[0036] Indetail, signal lines such as a gate line, a data line,
a power line, and a reference line may be provided in each
of the plurality of pixels provided in the active area AA.
Also, a plurality of thin film transistors (TFTs) for switching
transfer of signals applied through the signal lines may be
provided in each pixel provided in the active area AA, and
a light emitting device which is driven by the plurality of
TFTs to emit light may be provided in each pixel.

[0037] The dummy area DA may be adjacent to the active
area AA. In one embodiment, the dummy area DA may be
disposed to surround the active area AA.

[0038] In detail, the dummy area DA may be disposed in
the outer periphery, adjacent to the active area AA. For
example, the dummy area DA may be outside of the upper,
lower. left, and right sides of the active area AA. A plurality
of dummy pixels DP may be provided in the dummy area
DA, and a dummy emission area may be provided in each
of the plurality of dummy pixels. Since the dummy area DA
is not the display area which displays an image, the dummy
pixels DP provided in the dummy area DA may have a
structure which differs from that of each pixel provided in
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 each of the dummy pixels
provided in the dummy area DA, and thus, light may not be
emitted from each dummy pixel DP provided in the dummy
area DA. If light is emitted in the dummy area DA, the image
quality of the electroluminescence display apparatus is
degraded due to leakage light occurring in the dummy area
DA.

[0039] The dummy area DA prevents a process error from
occurring between a center and an outer portion of the active
area AA. This will be described below in detail.

[0040] A plurality of stacking processes and a plurality of
mask processes may be performed for forming the plurality
of pixels in the active area AA. Fach of the stacking
processes may be a process of forming an insulation layer,
a metal layer, or an organic layer through a physical depo-
sition process, a chemical deposition process, a coating
process, or an inkjet process, and each of the mask processes
may be a process of patterning the insulation layer, the metal
layer, or the organic layer formed through the stacking
processes to have a certain shape or pattern by using a
photolithography process known to those skilled in the art.
[0041] As described above, when the plurality of stacking
processes and the plurality of mask processes are performed
on the active area AA, there is a possibility that a process
error occurs between the center and an edge of the active
area AA due to process characteristic. For this reason, the
dummy area DA may be provided in the edge of the active
area AA, and thus, in a case where an error occurs, the error
occurs in the dummy area DA without occurring in the active
area AA.

[0042] Particularly, when a light emitting layer of the light
emitting device is formed through an inkjet process, a
difference in drying the light emitting layer may occur
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between a center and an edge of a substrate, and in this case,
if the dummy area DA is not provided, light emission
between the center and the edge of the active area AA is not
uniform.

[0043] Therefore, the dummy area DA may be provided
outside the active area AA, and thus, in a case where the light
emitting layer of the light emitting device is formed through
the inkjet process, drying of the light emitting layer is not
uniform between the active area AA and the dummy area
DA, but drying of the light emitting layer is wholly uniform
in the active area AA.

[0044] The pad area PA may be disposed outside the
dummy area DA.

[0045] A circuit driver such as a gate driver or a data driver
may be provided in the pad area PA. The circuit driver may
be disposed outside of at least one of the upper, lower, left,
and right sides of the dummy area DA. The circuit driver
provided in the pad area PA may be connected to the circuit
element disposed in the active area AA via the dummy area
DA.

[0046] FIG. 3 is a schematic plan view illustrating pixels
in an active area and a dummy area of an electrolumines-
cence display apparatus according to an embodiment of the
present disclosure.

[0047] As seen in FIG. 3, an active area AA may be
provided on a substrate 100, and a dummy area DA may be
provided outside the active area AA. FIG. 3 schematically
illustrates a left upper area of the substrate 100.

[0048] A plurality of first pixels P1 emitting light of a first
color, for example, red light, a plurality of second pixels P2
emitting light of a second color, for example, green light,
and a plurality of third pixels P3 emitting light of a third
color, for example, blue light may be provided in the active
area AA.

[0049] A plurality of dummy pixels DP may be provided
in the dummy area DA. The dummy pixels DP, as described
above, may not emit light.

[0050] The plurality of first pixels P1, the plurality of
second pixels P2, the plurality of third pixels P3, and the
plurality of dummy pixels DP may be arranged in a matrix
type as illustrated, but the present disclosure is not limited
thereto.

[0051] The plurality of first pixels P1 may be arranged in
one row in one column, the plurality of second pixels P2
may be arranged in one row in another column, and the
plurality of third pixels P3 may be arranged in one row in
another column, but the present disclosure is not limited
thereto.

[0052] Some of the plurality of dummy pixels DP may be
arranged in a column which differs from a column in which
the first pixels P1, the second pixels P2, or the third pixels
P3 are arranged. Also, some of the plurality of dummy pixels
DP may be arranged in the same column as the column in
which the first pixels P1, the second pixels P2, or the third
pixels P3 are arranged.

[0053] An arrangement structure of the plurality of first to
third pixels P1 to P3 and the plurality of dummy pixels DP
may be changed to various types known to those skilled in
the art.

[0054] FIG. 4 is a cross-sectional view of an electrolumi-
nescence display apparatus according to an embodiment of
the present disclosure and is a cross-sectional view taken
along line I-I' of FIG. 3, and FIG. 5 is a schematic cross-
sectional view illustrating an organic light emitting device of
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an electroluminescence display apparatus according to a first
embodiment of the present disclosure.

[0055] As seen in FIG. 4, the electroluminescence display
apparatus according to the first embodiment of the present
disclosure may include an active area AA and a dummy area
DA, which are provided on a substrate 100.

[0056] The substrate 100 may be formed of glass, plastic,
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.

[0057] The electroluminescence display apparatus accord-
ing to the first embodiment of the present disclosure may be
implemented 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. In addition, the electroluminescence
display apparatus according to the first embodiment of the
present disclosure may be implemented as a bottom emis-
sion type where emitted light travels to a lower portion, and
in this case, the material of the substrate 100 may use a
transparent material.

[0058] A circuit element layer 200, a first electrode 300, a
bank 400, a light emitting layer 500, a first light compen-
sation layer LCL1, and a second electrode 600 may be
provided in the active area AA on the substrate 100. In one
embodiment, the second electrode 600 may extend to the
dummy area DA, as shown in FIG. 4.

[0059] The circuit element layer 200 may be provided on
the substrate 100. 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.

[0060] The active layer 210 may be provided on the
substrate 100. The active layer 210 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 addi-
tionally 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 degraded.

[0061] 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.

[0062] The gate electrode 230 may be provided on the gate
insulation layer 220.

[0063] The interlayer insulation layer 240 may be pro-
vided on the gate electrode 230 and may insulate the gate
electrode 230 from the source and drain electrodes 250a and
2505.

[0064] 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.

[0065] The passivation layer 260 may be provided on the
source electrode 250q and the drain electrode 2505 and may
protect a thin film transistor (TFT).
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[0066] The planarization layer 270 may be provided on the
passivation layer 260 and may planarize a surface on the
substrate 100.

[0067] As described above, the circuit element layer 200
may include a TFT which includes the active layer 210, the
gate electrode 230, the source electrode 250a, and the drain
electrode 2505. In F1G. 4, 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 embodi-
ments, 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.

[0068] 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. The TFT illustrated in
FIG. 4 may correspond to the driving TFT.

[0069] 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.
[0070] 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.
[0071] 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.

[0072] 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.
[0073] In a case where the electroluminescence display
apparatus according to the first embodiment of the present
disclosure is implemented as the top emission type, light
emission is not affected by the TFT even when the TFT is
disposed under the light emitting layer 500, and thus, the
TFT may be disposed under the light emitting layer 500.
[0074] 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.

[0075] When the electroluminescence display apparatus
according to the first embodiment of the present disclosure
is implemented as the top emission type, the first electrode
300 may include a reflective material for reflecting light,
emitted from the light emitting layer 500, to an upper
portion. In this case, the first electrode 300 may have a
stacked structure including a transparent conductive mate-
rial layer and a reflective material layer. The first electrode
300 may include a bottom first electrode 301, a middle first
electrode 302, and a top first electrode 303.

[0076] The bottom first electrode 301 may be provided
between the planarization layer 270 and the middle first
electrode 302 to enhance an adhesive force between the
planarization layer 270 and the middle first electrode 302.
Also, the bottom first electrode 301 may protect a lower
surface of the middle first electrode 302, thereby preventing
the lower surface of the middle first electrode 302 from
being corroded.
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[0077] Therefore, an oxidation rate of the bottom first
electrode 301 may be lower than that of the middle first
electrode 302. That is, the bottom first electrode 301 may be
formed of a material which is stronger in corrosion resis-
tance than a material of the middle first electrode 302. As
described above, the bottom first electrode 301 may act as an
adhesive force enhancement layer or an anti-corrosion layer
and may be formed of an alloy (MoTi) of molybdenum (Mo)
and titanium (T1), but is not limited thereto.

[0078] The middle first electrode 302 may be provided
between the bottom first electrode 301 and the top first
electrode 303. The middle first electrode 302 may be formed
of an alloy (APC) of silver (Ag), palladium (Pd), and copper
(Cu), or Cu which is low in resistance, but is not limited
thereto. The middle first electrode 302 may be formed of
metal which is relatively lower in resistance than the bottom
first electrode 301. A thickness of the middle first electrode
302 may be set thicker than that of the bottom first electrode
301 so as to reduce a total resistance of the first electrode
300.

[0079] The top first electrode 303 may protect an upper
surface of the middle first electrode 302, thereby preventing
the upper surface of the middle first electrode 302 from
being corroded.

[0080] Therefore, an oxidation rate of the top first elec-
trode 303 may be lower than that of the middle first electrode
302. That is, the top first electrode 303 may be formed of a
material which is stronger in corrosion resistance than a
material of the middle first electrode 302. As described
above, the top first electrode 303 may act as an adhesive
force enhancement layer or an anti-corrosion layer and may
be formed of a transparent conductive material such as
indium tin oxide (ITO), but is not limited thereto.

[0081] The first electrode 300 may be connected to the
drain electrode 2506 of the TFT through a contact hole
which is provided in the planarization layer 270 and the
passivation layer 260. The first electrode 300 may be con-
nected 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.

[0082] The bank 400 may be provided between adjacent
pixels of the plurality of pixels P. The bank 400 may be
wholly provided in a matrix structure and may form an
emission area in an individual pixel P. The bank 400 may be
provided on the planarization layer 270 to hide both ends of
the first electrode 300. Therefore, a plurality of first elec-
trodes 300 patterned in the plurality of pixels P may be
insulated from one another by the bank 400.

[0083] The light emitting layer 500 may be provided on
the first electrode 300. The light emitting layer 500 may be
provided to emit lights of different colors for each of the
plurality of pixels P (for example, first to third pixels P1 to
P3). In detail, a light emitting layer 500 of the first pixel P1
which is a red pixel may emit red light, a light emitting layer
500 of the second pixel P2 which is a green pixel may emit
green light, and a light emitting layer 500 of the third pixel
P3 which is a blue pixel may emit blue light.

[0084] Referring to FIG. 5, the light emitting layer 500
according to the first embodiment of the present disclosure
may include a first light emitting layer 510 and a second
light emitting layer 520.

[0085] The first light emitting layer 510 may be provided
on the first electrode 300. The first light emitting layer 510
may be provided in an emission area formed by the bank
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400. The first light emitting layer 510 may include a hole
injecting layer (HIL), a hole transporting layer (HTL), and
an emitting material layer (EML). In a red pixel, the EML
may be a red EML R which emits red light. In a green pixel,
the EML may be a green EML G which emits green light. In
a blue pixel, the EML may be a blue EML B which emits
blue light. The first light emitting layer 510 may be formed
through an inkjet process. In detail, the first light emitting
layer 510 may be patterned in each of the plurality of pixels
P through the inkjet process using an inkjet apparatus
without a mask. In one embodiment, the hole injecting layer,
the hole transporting layer, and the emitting material layer
may be formed through an inkjet process.

[0086] The second light emitting layer 520 may be pro-
vided on the first light emitting layer 510. The second light
emitting layer 520 may be wholly formed on the substrate
100 through a deposition process, except for the pad area
PA. Therefore, the second light emitting layer 520 may be
formed on an upper surface of the bank 400, but is not
limited thereto. The second light emitting layer 520 may be
patterned in each of the plurality of pixels P by using a mask.
The second light emitting layer 520 may include an electron
transporting layer (ETL). In one embodiment, the electron
transporting layer may be formed through a deposition
process.

[0087] The first light compensation layer LCL1 may be
disposed on the light emitting layer 500 and may be disposed
between the light emitting layer 500 and the second elec-
trode 600. The first light compensation layer LCL1 may be
disposed on the second light emitting layer 520, namely, the
ETL. The first light compensation layer LCL1 may be
wholly formed on the substrate 100 through a deposition
process, except for the pad area PA. Therefore, the first light
compensation layer LCL1 may be formed on the bank 400,
but is not limited thereto. In another embodiment, the first
light compensation layer LCL1 may be patterned in each of
the plurality of pixels P by using a mask.

[0088] The first light compensation layer LCL1 may have
a refractive index which is lower than that of the light
emitting layer 500. In detail, the first light compensation
layer LCL1 may have a refractive index which is lower than
that of an EML of the first light emitting layer 510. There-
fore, light emitted from the EML may be reflected by the
first light compensation layer LCL1 having a low refractive
index and may be incident on the light emitting layer 500
again.

[0089] Inthe related art electroluminescence display appa-
ratus, since light emitted from the EML is extracted to the
outside directly or light is extracted to the outside after being
reflected only once by the first electrode 300, a micro-cavity
effect is not large. Also, when the second electrode 600 uses
a material having a high reflectance for increasing the
micro-cavity effect, a light transmittance is reduced, and due
to this, light extraction is reduced.

[0090] In order to solve such a problem, in the electrolu-
minescence display apparatus according to the first embodi-
ment of the present disclosure, the first light compensation
layer LCL1 having a lower refractive index than that of the
light emitting layer 500 may be disposed between the light
emitting layer 500 and the second electrode 600, and thus,
the micro-cavity effect may increase.

[0091] In more detail, light traveling to the first electrode
300 among lights emitted from the EML may be again
reflected to the EML by the middle first electrode 302 of the
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first electrode 300. The light reflected to the EML may pass
through the EML and may be again reflected to the EML by
the first light compensation layer LCL1. Also, light traveling
to the second electrode 600 among the lights emitted from
the EML may be again reflected to the EML by the first light
compensation layer LCL1. The light reflected to the EML
may pass through the EML and may be again reflected to the
second electrode 600 by the first electrode 300.

[0092] As described above, in the electroluminescence
display apparatus according to the first embodiment of the
present disclosure, light may be repeatedly reflected
between the light emitting layer 500 and the first electrode
300, and thus, light efficiency may increase, while increasing
the micro-cavity effect. Also, the first light compensation
layer LCL1 having a refractive index lower than that of the
light emitting layer 500 may be disposed between the light
emitting layer 500 and the second electrode 600, the micro-
cavity effect may increase even without the second electrode
600 being formed of a material having a high reflectance,
thereby preventing light extraction from being reduced due
to the reduction in transmittance.

[0093] The micro-cavity effect may denote that light is
amplified or offset by a relationship between a space dis-
tance by which light is reflected from the EML of the light
emitting layer 500 and a wavelength of the reflected light.
That is, a red EML R, a green EML G, and a blue EML B
may emit lights having different wavelengths, and thus, an
amplification effect by the first light compensation layer
LCL1 may be differently shown in the pixels P.

[0094] In this case, the first light compensation layer
LCL1 may have a thickness of 5 nm or less. When a
thickness of the first light compensation layer LCL1 is more
than 5 nm, an electron injected from the second electrode
600 may not smoothly be injected into the ETL due to a
resistance of the first light compensation layer LCL1.
[0095] Moreover, in the electroluminescence display
apparatus according to the first embodiment of the present
disclosure, the first light compensation layer LCL1 may be
disposed between the light emitting layer 500 and the second
electrode 600, thereby protecting the light emitting layer
500.

[0096] In more detail, the second electrode 600 may be
formed of a metal material, and thus, when the second
electrode 600 is formed on the light emitting layer 500
including an organic material through a deposition process,
an issue may occur at an interface between the light emitting
layer 500 and the second electrode 600. However, in the
electroluminescence display apparatus according to the first
embodiment of the present disclosure, the second electrode
600 may not be formed directly on the light emitting layer
500, but may be formed on the first light compensation layer
LCL1 after the first light compensation layer LCL1 is
formed on the light emitting layer 500, thereby protecting
the light emitting layer 500 from damage which occurs when
forming the second electrode 600. As described above, in the
electroluminescence display apparatus according to the first
embodiment of the present disclosure, the first light com-
pensation layer LCL1 may protect the light emitting layer
500, thereby preventing a device characteristic of the light
emitting layer 500 from being reduced.

[0097] The first light compensation layer LCL1 may be
formed of an oxide-based material having an insulating
characteristic, and for example, may be formed of aluminum
oxide (A1,0;). Also, the first light compensation layer LCL1
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may be formed of a polymer-based material having an
insulating characteristic, and for example, may be formed of
poly(methylmethacrylate) or polydimethylsiloxane.

[0098] The second electrode 600 may be provided on the
light emitting layer 500 and may function as a cathode of the
electroluminescence display apparatus. The second elec-
trode 600 may be provided on the bank 400 as well as the
light emitting layer 500. Therefore, the second electrode 600
may function as a common electrode which receives a
common voltage applied to the plurality of pixels P.
[0099] An encapsulation layer (not shown) may be pro-
vided on the second electrode 600. The encapsulation layer
may be disposed to cover the active area AA, and moreover,
may be disposed to cover the dummy area DA. The encap-
sulation layer may prevent oxygen or moisture from pen-
etrating into the TFT, the first electrode 300, the light
emitting layer 500, and the second electrode 600. To this
end, the encapsulation layer may include at least one inor-
ganic layer and at least one organic layer.

[0100] A circuit element layer 200, a first electrode 300, a
bank 400, a dummy light emitting layer 550, and a second
electrode 600 may be provided in the dummy area DA on the
substrate 100.

[0101] The circuit element layer 200 provided in the
dummy area DA may be formed to have the same structure
through the same process as the circuit element layer 200
provided in the active area AA.

[0102] However, the present embodiment is not limited
thereto. In other embodiments, some of the signal lines such
as a gate line, a data line, a power line, and a reference line
may not be provided in the circuit element layer 200
provided in the dummy area DA, or at least one of a
switching TFT and a driving TFT may not be provided in the
circuit element layer 200. Therefore, light may not be
emitted in the dummy area DA. Depending on the case, the
circuit element layer 200 provided in the dummy area DA
may be unstably configured so that one of the switching TFT
and the driving TFT does not operate.

[0103] The first electrode 300 provided in the dummy area
DA may be formed to have the same structure through the
same process as the first electrode 300 provided in the active
area AA. However, in another embodiment, the first elec-
trode 300 may not be provided in the dummy area DA, and
thus, light may not be emitted in the dummy area DA.
Depending on the case, the first electrode 300 provided in
the dummy area DA may not be connected to the drain
electrode 2505 or the source electrode 250a of the TFT, and
thus, light may not be emitted in the dummy area DA.
[0104] The bank 400 provided in the dummy area DA may
be provided between adjacent dummy pixels of a plurality of
dummy pixels DP. The bank 400 provided in the dummy
area DA may form a dummy emission area in an individual
dummy pixel DP. In the drawing, only one dummy pixel DP
is illustrated as being provided in the dummy area DA, but
the plurality of dummy pixels DP may be provided in the
dummy area DA.

[0105] Similarly to the bank 400 provided in the active
area AA, the bank 400 provided in the dummy area DA may
be wholly provided in a matrix structure and may form the
dummy emission area in an individual dummy pixel DP. As
a result, the bank 400 may be provided in the matrix
structure in the active area AA and the dummy area DA.
[0106] The dummy light emitting layer 550 provided in
the dummy area DA may be provided on the first electrode
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300. The dummy light emitting layer 550 provided in the
dummy area DA may be formed of the same material to have
the same thickness as the light emitting layer 500 provided
in the active area AA.

[0107] Since the dummy area DA is not a display area
which displays an image, the dummy pixels DP provided in
the dummy area DA may be configured so as not to emit
light. However, when light is emitted in the dummy area
DA, the display quality of the electroluminescence display
apparatus is degraded due to light leakage occurring in the
dummy area DA.

[0108] Inorder forlight to be not emitted from the dummy
pixels DP, a TFT may not be provided in the circuit element
layer 200 disposed in the dummy area DA, or the first
electrode 300 may not be provided in the dummy area DA.
[0109] The second electrode 600 provided in the dummy
area DA may be formed in a structure which extends from
the second electrode 600 provided in the active area AA.
However, in another embodiment, the second electrode 600
may not be provided in the dummy area DA, and thus, light
may not be emitted in the dummy area DA.

[0110] An encapsulation layer (not shown) may be formed
on the second electrode 600 provided in the dummy area DA
and may extend from the encapsulation layer provided in the
active area AA. The encapsulation layer may be formed of
an inorganic insulating material, or may be formed in a
structure where an inorganic insulating material and an
organic insulating material are alternately stacked, but is not
limited thereto.

[0111] As described above, in the electroluminescence
display apparatus according to the first embodiment of the
present disclosure, since the first light compensation layer
LCL1 having a refractive index lower than that of the light
emitting layer 500 is disposed between the light emitting
layer 500 and the second electrode 600, light may be
repeatedly reflected, and thus, light efficiency may increase,
while increasing the micro-cavity effect.

[0112] Moreover, in the electroluminescence display
apparatus according to the first embodiment of the present
disclosure, since the first light compensation layer LCL1
having a refractive index lower than that of the light emitting
layer 500 is disposed between the light emitting layer 500
and the second electrode 600, the micro-cavity effect may
increase even without the second electrode 600 being
formed of a material having a high reflectance, thereby
preventing light extraction from being reduced due to the
reduction in transmittance.

[0113] Moreover, in the electroluminescence display
apparatus according to the first embodiment of the present
disclosure, since the first light compensation layer LCL1 is
disposed between the light emitting layer 500 and the second
electrode 600, the light emitting layer 500 may be protected,
thereby preventing a device characteristic of the light emit-
ting layer 500 from being reduced.

[0114] FIG. 6 is a schematic cross-sectional view illus-
trating an organic light emitting device of an electrolumi-
nescence display apparatus according to a second embodi-
ment of the present disclosure.

[0115] FIG. 6 is a schematic cross-sectional view illus-
trating the organic light emitting device of the electrolumi-
nescence display apparatus according to the second embodi-
ment of the present disclosure and is the same as the
electroluminescence display apparatus according to the
embodiment of FIGS. 4 and 5, except for that a second light
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compensation layer LCL2 is further provided. Hereinafter,
therefore, like reference numerals refer to like elements, and
only different elements will be described.

[0116] Referring to FIG. 6, the organic light emitting
device of the electroluminescence display apparatus accord-
ing to the second embodiment of the present disclosure may
include a first electrode 300, a light emitting layer 500, a first
light compensation layer L.CL1, and a second light compen-
sation layer LCL2.

[0117] In the electroluminescence display apparatus
according to the second embodiment of the present disclo-
sure, the organic light emitting device illustrated in FIG. 6
represents the organic light emitting device of one or two of
a first pixel P1, a second pixel P2, or a third pixel P3.
Hereinafter, for example, an organic light emitting device of
the second pixel P2 emitting green light will be described,
but the present embodiment is not limited thereto.

[0118] In the electroluminescence display apparatus
according to the second embodiment of the present disclo-
sure, only the first light compensation layer L.CL1 may be
disposed in a first pixel P1 emitting red light and a third pixel
P3 emitting blue light, and the first light compensation layer
LCL1 and the second light compensation layer LCL2 may
be disposed in a second pixel P2 emitting green light.
[0119] The second light compensation layer LCL2 may be
disposed on an HTL and may be disposed between a green
EML G and the HTL. The second light compensation layer
LCL2 may be formed through an inkjet process. In detail,
the second light compensation layer LCL2 may be patterned
through the inkjet process using an inkjet apparatus without
a mask.

[0120] The second light compensation layer LCL2 may
have a refractive index which is lower than that of the green
EML G. Therefore, light emitted from the green EML G may
be reflected by the second light compensation layer LCL2
having a low refractive index and may be incident on the
light emitting layer 500 again. In the electroluminescence
display apparatus according to the second embodiment of
the present disclosure, the second light compensation layer
LCL2 having a refractive index lower than that of the green
EML G may be disposed between the green EML G and the
HTL, thereby increasing the micro-cavity effect.

[0121] In more detail, light traveling to the first electrode
300 among lights emitted from the green EML G may be
again reflected to the green EML G by a middle first
electrode 302 of the first electrode 300. The light reflected to
the green EML G may pass through the green EML G and
may be again reflected to the green EML G by the first light
compensation layer LCL1. The light reflected to the green
EML G may pass through the green EML G and may be
again reflected to the first light compensation layer LCL1 by
the second light compensation layer LCL2.

[0122] As described above, in the electroluminescence
display apparatus according to the second embodiment of
the present disclosure, light may be repeatedly reflected
between the green EML G, the first electrode 300, the first
light compensation layer LCL1, and the second light com-
pensation layer LCL2, and thus, light efficiency may
increase, while increasing the micro-cavity effect. Also, the
first light compensation layer LCL1 having a refractive
index lower than that of the light emitting layer 500 may be
disposed between the light emitting layer 500 and the second
electrode 600, the micro-cavity effect may increase even
without the second electrode 600 being formed of a material
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having a high reflectance, thereby preventing light extrac-
tion from being reduced due to the reduction in transmit-
tance.

[0123] Moreover, in the electroluminescence display
apparatus according to the second embodiment of the pres-
ent disclosure, since the first light compensation layer LCL1
is disposed between the light emitting layer 500 and the
second electrode 600, the light emitting layer 500 may be
protected.

[0124] In more detail, the second electrode 600 may be
formed of a metal material, and thus, when the second
electrode 600 is formed on the light emitting layer 500
including an organic material through a deposition process,
an issue may occur at an interface between the light emitting
layer 500 and the second electrode 600. However, in the
electroluminescence display apparatus according to the sec-
ond embodiment of the present disclosure, the second elec-
trode 600 may not be formed directly on the light emitting
layer 500, but may be formed on the first light compensation
layer LCL1 after the first light compensation layer LCL1 is
formed on the light emitting layer 500, thereby protecting
the light emitting layer 500 from damage which occurs when
forming the second electrode 600. As described above, in the
electroluminescence display apparatus according to the sec-
ond embodiment of the present disclosure, the first light
compensation layer LCL1 may protect the light emitting
layer 500, thereby preventing a device characteristic of the
light emitting layer 500 from being reduced.

[0125] The first light compensation layer LCL1 and the
second light compensation layer LCL.2 may be formed of an
oxide-based material having an insulating characteristic, and
for example, may be formed of Al,O5. Also, the first light
compensation layer LCL1 and the second light compensa-
tion layer LCL2 may be formed of a polymer-based material
having an insulating characteristic, and for example, may be
formed of poly(methylmethacrylate) or polydimethylsilox-
ane.

[0126] In this case, the second light compensation layer
LCL2 may have a thickness of 5 nm or less. When a
thickness of the second light compensation layer LCL2 is
more than 5 nm, a hole injected from an HTL may not
smoothly be injected into the green EML G due to a
resistance of the second light compensation layer LCL2. As
described above, in the electroluminescence display appa-
ratus according to the second embodiment of the present
disclosure, the first and second light compensation layers
LCL1 and LCL2 based on a refractive index difference may
be provided without any change in thickness of the light
emitting layer 500, and thus, reflective properties may be
used, thereby obtaining an amplification effect by using a
vertically reflected wave.

[0127] Moreover, in the electroluminescence display
apparatus according to the second embodiment of the pres-
ent disclosure, since the second light compensation layer
LCL2 having a refractive index lower than that of the green
EML G is disposed between the green EML G and the HTL,
the micro-cavity effect may increase even without the sec-
ond electrode 600 being formed of a material having a high
reflectance, thereby preventing light extraction from being
reduced due to the reduction in transmittance.

[0128] Moreover, in the electroluminescence display
apparatus according to the second embodiment of the pres-
ent disclosure, the first light compensation layer LCL1 and
the second light compensation layer LCL2 may be disposed
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in the organic light emitting device of one or two of the first
to third pixels P1 to P3, and only the first light compensation
layer LCL1 may be disposed in the other pixels P, whereby
the pixels P may be configured to have different structures.
Therefore, in the electroluminescence display apparatus
according to the second embodiment of the present disclo-
sure, since the second light compensation layer LCL2 is
formed through the inkjet process, the second light com-
pensation layer LCL2 may be selectively provided in each of
the pixels P, and thus, the pixels P may be configured to have
different structures.

[0129] As described above, in the electroluminescence
display apparatus according to the embodiments of the
present disclosure, since the first light compensation layer
having a refractive index lower than that of the light emitting
layer is disposed between the light emitting layer and the
second electrode, light may be repeatedly reflected, and
thus, light efficiency may increase, while increasing the
micro-cavity effect.

[0130] Moreover, in the electroluminescence display
apparatus according to the embodiments of the present
disclosure, since the first light compensation layer having a
refractive index lower than that of the light emitting layer is
disposed between the light emitting layer and the second
electrode, the micro-cavity effect may increase even without
the second electrode being formed of a material having a
high reflectance, thereby preventing light extraction from
being reduced due to the reduction in transmittance.

[0131] Moreover, in the electroluminescence display
apparatus according to the embodiments of the present
disclosure, since the first light compensation layer is dis-
posed between the light emitting layer and the second
electrode, the light emitting layer may be protected, thereby
preventing a device characteristic of the light emitting layer
from being reduced.

[0132] To achieve the aforementioned advantages and in
accordance with the purpose of the disclosure, as embodied
and broadly described herein, one aspect of an electrolumi-
nescence display apparatus includes a substrate including an
active area where a plurality of pixels are provided, a circuit
element layer disposed on the substrate, a first electrode
disposed on the circuit element layer, a light emitting layer
disposed on the first electrode, a second electrode disposed
on the light emitting layer, and a first light compensation
layer disposed between the light emitting layer and the
second electrode.

[0133] Tt will be apparent to those skilled in the art that
various modifications and variations can 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.

[0134] The various embodiments described above can be
combined to provide further embodiments. All of the U.S.
patents, U.S. patent application publications, U.S. patent
applications, foreign patents, foreign patent applications and
non-patent publications referred to in this specification and/
or listed in the Application Data Sheet are incorporated
herein by reference, in their entirety. Aspects of the embodi-
ments can be modified, if necessary to employ concepts of
the various patents, applications and publications to provide
yet further embodiments.
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[0135] These and other changes can be made to the
embodiments in light of the above-detailed description. In
general, in the following claims, the terms used should not
be construed to limit the claims to the specific embodiments
disclosed in the specification and the claims, but should be
construed to include all possible embodiments along with
the full scope of equivalents to which such claims are
entitled. Accordingly, the claims are not limited by the
disclosure.

What is claimed is:

1. An electroluminescence display apparatus comprising:

a substrate including an active area where a plurality of

pixels are provided;

a circuit element layer disposed on the substrate;

a first electrode disposed on the circuit element layer;

a light emitting layer disposed on the first electrode;

a second electrode disposed on the light emitting layer;

and

a first light compensation layer disposed between the light

emitting layer and the second electrode,

wherein the first light compensation layer has a lower

refractive index than the light emitting layer.

2. The electroluminescence display apparatus of claim 1,
wherein the first light compensation layer has a thickness of
5 nm or less.

3. The electroluminescence display apparatus of claim 1,
wherein the light emitting layer includes an emitting mate-
rial layer, and the first light compensation layer has a lower
refractive index than the emitting material layer.

4. The electroluminescence display apparatus of claim 1,
wherein the light emitting layer includes an electron trans-
porting layer, and the first light compensation layer is
between the electron transporting layer and the second
electrode.

5. The electroluminescence display apparatus of claim 4,
the light emitting layer further including a hole injection
layer and a hole transporting layer, wherein the hole inject-
ing layer, the hole transporting layer, and the emitting
material layer are formed through an inkjet process, and the
electron transporting layer is formed through a deposition
process.

6. The electroluminescence display apparatus of claim 1,
wherein the first light compensation layer is formed through
a deposition process.

7. The electroluminescence display apparatus of claim 1,
wherein

ared pixel, a green pixel, and a blue pixel are provided in

the active area of the substrate, and

the light emitting layer of the green pixel further com-

prises a second light compensation layer.

8. The electroluminescence display apparatus of claim 7,
wherein

the light emitting layer of the green pixel comprises a hole

injecting layer, a hole transporting layer, a green emit-
ting material layer, and an electron transporting layer,
and

the first light compensation layer and the second light

compensation layer have a lower refractive index than
the emitting material layer.

9. The electroluminescence display apparatus of claim 7,
wherein the first light compensation layer is formed through
a deposition process, and the second light compensation
layer is formed through an inkjet process.
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10. The electroluminescence display apparatus of claim 8,
wherein

the second light compensation layer is disposed between

the green emitting material layer and the hole trans-
porting layer.

11. The electroluminescence display apparatus of claim 1,
wherein

the first electrode having a bottom first electrode, a middle

first electrode disposed on the bottom first electrode,
and a top first electrode disposed on the middle first
electrode, and

the middle first electrode includes an alloy of silver (Ag),

palladium (Pd), and copper (Cu).

12. A display apparatus comprising:

a first electrode;

a second electrode;

a light emitting layer positioned between the first elec-

trode and the second electrode; and
a first light compensation layer positioned between the
light emitting layer and the second electrode;

wherein a refractive index of the first light compensation
layer is lower than the refractive index of the light
emitting layer.

13. The display apparatus of claim 12, wherein the first
electrode further comprising:

a top first electrode;

a bottom first electrode; and

a middle first electrode, the middle first electrode posi-

tioned between the top first electrode and the bottom
first electrode,

wherein the top first electrode is positioned between the

middle first electrode and the light emitting layer.

14. The display apparatus of claim 13, wherein the middle
first electrode is formed of metal having relatively lower
resistance than that of the bottom first electrode.

15. The display apparatus of claim 13, wherein a thickness
of the middle first electrode is thicker than that of the bottom
first electrode.
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16. The display apparatus of claim 13, wherein an oxi-
dation rate of the top first electrode is lower than that of the
middle first electrode.

17. The display apparatus of claim 12, further comprising:

a second light compensation layer, the second light com-

pensation layer positioned between the first light com-
pensation layer and the first electrode.

18. The display apparatus of claim 17, wherein the light
emitting layer further comprising:

an electron transport layer; and

an emitting material layer,

wherein the second light compensation layer is positioned

between the first electrode and the emitting material
layer,

the emitting material layer having a higher refractive

index than the second light compensation layer.

19. The display apparatus of claim 13, wherein the light
emitting layer further comprising:

an electron transport layer;

an emitting material layer; and

a hole transport layer;

wherein the second light compensation layer is positioned

between the hole transport layer and the emitting
material layer,

the hole transport layer positioned between the second

light compensation layer and the top first electrode,
the emitting material layer having a higher refractive
index than the second light compensation layer.

20. The display apparatus of claim 18, wherein a light
reflected from the emitting material layer of the light emit-
ting layer is amplified based on a wavelength of the reflected
light and a distance between the emitting material layer and
at least one of the electron transport layer, the first light
compensation layer, the second light compensation layer, the
first electrode, and the second electrode.

I S T T
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