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(57) ABSTRACT

An organic electroluminescence display device includes: a
substrate; a first electrode including a first sub-electrode, a
second sub-electrode, and a third sub-electrode which are
arranged on the substrate; an organic light emitting layer on
the first electrode and including a first light emitting layer,
a second light emitting layer, and a third light emitting layer;
and a second electrode on the organic light emitting layer,
and the first light emitting layer is on the first sub-electrode,
the second light emitting layer is on the first sub-electrode,
the second sub-electrode, and the third sub-electrode, and
the third light emitting layer is on the third sub-electrode,
and the first light emitting layer is on a lower portion of the
second light emitting layer, and the third light emitting layer
is on an upper portion of the second light emitting layer.
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ORGANIC ELECTROLUMINESCENCE
DISPLAY DEVICE AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2017-0118051, filed on
Sep. 14, 2017 in the Korean Intellectual Property Office, the
entire content of which is hereby incorporated by reference.

BACKGROUND

1. Field

[0002] Aspects of embodiments of the present disclosure
relate to an organic electroluminescence display device and
a method for manufacturing the same.

2. Description of the Related Art

[0003] As an image display device, an organic electrolu-
minescence display device using an organic electrolumines-
cence device has been actively developed. An organic elec-
troluminescence display device is different from a liquid
crystal display device, and the like, in that it is a so-called
self-luminescence display device which realizes a display by
recombining holes and electrons injected from a first elec-
trode and a second electrode in a light emitting layer to emit
a light emitting material which is an organic compound
included in the light emitting layer.

[0004] As an organic electroluminescence device, for
example, an organic device composed of a first electrode, a
hole transport layer disposed on the first electrode, a light
emitting layer disposed on the hole transport layer, an
electron transport layer disposed on the light emitting layer,
and a second electrode disposed on the electron transport
layer is known. From the first electrode, a hole is injected,
and the injected hole moves through the hole transport layer
to be injected to the light emitting layer. From the second
electrode, an electron is injected, and the injected electron
moves through the electron transport layer to be injected to
the light emitting layer. The hole and the electron both
injected to the light emitting layer are recombined to gen-
erate an exciton in the light emitting layer. An organic
electroluminescence device emits light using light generated
when the exciton falls to a ground state again. However, an
organic electroluminescence device is not limited to the
configuration described above, and various modifications
thereof are possible.

SUMMARY

[0005] According to an aspect of embodiments of the
present disclosure, an organic electroluminescence display
device includes a common light emitting layer, and a method
for manufacturing the same is provided. According to an
aspect of embodiments of the present disclosure, an organic
electroluminescence display device having high-resolution
and a method for manufacturing the same are provided.

[0006] According to another aspect of embodiments of the
present disclosure, an organic electroluminescence display
device having excellent process efficiency and reduced cost,
and a method for manufacturing the same, are provided.

[0007] According to one or more embodiments of the
present disclosure, an organic electroluminescence display
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device includes: a substrate; a first electrode including a first
sub-electrode, a second sub-electrode, and a third sub-
electrode which are arranged on the substrate and spaced
apart from each other; an organic light emitting layer on the
first electrode and including a first light emitting layer, a
second light emitting layer, and a third light emitting layer;
and a second electrode on the organic light emitting layer,
wherein the first light emitting layer is on the first sub-
electrode, the second light emitting layer is on the first
sub-electrode, the second sub-electrode, and the third sub-
electrode, the third light emitting layer is on the third
sub-electrode. The first light emitting layer is on a lower
portion of the second light emitting layer, and the third light
emitting layer is on an upper portion of the second light
emitting layer. The first light emitting layer is a red light
emitting layer configured to emit red light, the second light
emitting layer is a green light emitting layer configured to
emit green light, and the third light emitting layer is a blue
light emitting layer configured to emit blue light.

[0008] The organic electroluminescence display device
according to an embodiment of the present disclosure may
include a first pixel region configured to emit red light, a
second pixel region configured to emit green light, and a
third pixel region configured to emit blue light, wherein a
shortest distance between the first pixel region and the
second pixel region is shorter than a shortest distance
between the first pixel region and the third pixel region on
a plane.

[0009] In an embodiment, the second light emitting layer
may be on the first pixel region, the second pixel region, and
the third pixel region, the first light emitting layer may be on
the first pixel region, and the third light emitting layer may
be on the third pixel region.

[0010] The organic electroluminescence display device
according to an embodiment of the present disclosure may
further include a buffer layer on at least one of an upper
portion or a lower portion of the second light emitting layer.

[0011] The organic electroluminescence display device
according to an embodiment of the present disclosure may
further include a first buffer layer on a lower portion of the
second light emitting layer, and the first light emitting layer
may be between the first buffer layer and the second light
emitting layer.

[0012] The organic electroluminescence display device
according to an embodiment of the present disclosure may
further include a second buffer layer between the first light
emitting layer and the first buffer layer.

[0013] In an embodiment, the first buffer layer may be on
the first sub-electrode, the second sub-electrode, and the
third sub-electrode.

[0014] The organic electroluminescence display device
according to an embodiment of the present disclosure may
further include a third buffer layer between the first light
emitting layer and the second light emitting layer.

[0015] The organic electroluminescence display device
according to an embodiment of the present disclosure may
further include a p-dopant layer between the second light
emitting layer and the third light emitting layer.

[0016] The organic electroluminescence display device
according to an embodiment of the present disclosure may
further include a fourth buffer layer between the p-dopant
layer and the third light emitting layer.
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[0017] In an embodiment, the second light emitting layer
may be configured to emit light in a region overlapping the
second sub-electrode.

[0018] In an embodiment, the second light emitting layer
may not be configured to emit light in a region area
overlapping the first sub-electrode and the third sub-elec-
trode.

[0019] In an embodiment, the first electrode may further
include a fourth sub-electrode, the organic light emitting
layer may further include a fourth light emitting layer on the
fourth sub-electrode, a part of the second light emitting layer
may be on the fourth sub-electrode, and the fourth light
emitting layer may be configured to emit near-infrared light.

[0020] In an embodiment, the fourth light emitting layer
may be on an upper portion of the second light emitting
layer.

[0021] In an embodiment, the fourth light emitting layer

may be on a lower portion of the second light emitting layer.
[0022] The organic electroluminescence display device
according to an embodiment of the present disclosure may
further include: a first buffer layer on a lower portion of the
second light emitting layer; a second buffer layer between
the first light emitting layer and the first buffer layer; a fourth
buffer layer between the second light emitting layer and the
third light emitting layer; a p-dopant layer between the
second light emitting layer and the fourth buffer layer; and
a fifth buffer layer on the third light emitting layer.

[0023] According to one or more embodiments of the
present disclosure, a method for manufacturing an organic
electroluminescence display device includes: forming a first
electrode having a first sub-electrode, a second sub-elec-
trode, and a third sub-electrode on a substrate and being
spaced apart from each other; forming an organic light
emitting layer disposed on the first electrode and having a
first light emitting layer, a second light emitting layer, and a
third light emitting layer; and forming a second electrode on
the organic light emitting layer, wherein the forming the
organic light emitting layer includes forming the first light
emitting layer on the first sub-electrode, forming the second
light emitting layer on the first sub-electrode, the second
sub-electrode, and the third sub-electrode, and forming the
third light emitting layer on the third sub-electrode. The first
light emitting layer is a red light emitting layer configured to
emit red light, the second light emitting layer is a green light
emitting layer configured to emit green light, and the third
light emitting layer is a blue light emitting layer configured
to emit blue light.

[0024] In an embodiment, the forming of the first light
emitting layer and the forming of the third light emitting
layer may be performed using a mask having an opening,
respectively, and the forming of the second light emitting
layer may be performed without a mask.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings are included to pro-
vide a further understanding of the present disclosure, and
are incorporated in and constitute a part of this specification.
The drawings illustrate some exemplary embodiments of the
present disclosure and, together with the description, serve
to explain principles of the present disclosure. In the draw-
ings:

[0026] FIG. 1 is a perspective view of an organic elec-
troluminescence display device according to an embodiment
of the present disclosure;
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[0027] FIG. 2 is a schematic layout diagram of a plurality
of pixels of an organic electroluminescence display device
according to an embodiment of the present disclosure;
[0028] FIG. 3is a cross-sectional view taken along the line
I-T' of FIG. 2, according to an embodiment of the present
disclosure;

[0029] FIG. 4is a cross-sectional view taken along the line
I-I' of FIG. 2, according to an embodiment of the present
disclosure;

[0030] FIG. 5is a cross-sectional view taken along the line
I-I' of FIG. 2, according to an embodiment of the present
disclosure;

[0031] FIG. 6is a cross-sectional view taken along the line
I-I' of FIG. 2, according to an embodiment of the present
disclosure;

[0032] FIG. 7 is a schematic layout diagram of a plurality
of pixels of an organic electroluminescence display device
according to an embodiment of the present disclosure;
[0033] FIG. 8 is a schematic layout diagram of a plurality
of pixels of an organic electroluminescence display device
according to an embodiment of the present disclosure;
[0034] FIG. 9is a cross-sectional view taken along the line
TI-IT" of FIG. 8, according to an embodiment of the present
disclosure;

[0035] FIG. 10 is a cross-sectional view taken along the
line II-II' of FIG. 8, according to an embodiment of the
present disclosure;

[0036] FIG. 11 is a schematic flowchart of a method for
manufacturing an organic electroluminescence display
device according to an embodiment of the present disclo-
sure; and

[0037] FIGS. 12A to 12E are cross-sectional views for
describing a method for manufacturing an organic electrolu-
minescence display device according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0038] Aspects, features, and advantages of the present
disclosure described above may be understood easily by
reference to some exemplary embodiments described herein
and 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
disclosure will be thorough and complete, and will fully
convey the scope of the present disclosure to those skilled in
the art.

[0039] In describing each drawing, similar reference
numerals are used for similar elements. Also, in the accom-
panying drawings, the dimensions of structures may be
exaggerated for clarity of the present disclosure. It is to 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 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 invention. The terms of a singular form may include
plural forms unless the context clearly indicates otherwise.
[0040] In this application, the terms “comprise” or “have”
are intended to designate features, numbers, steps, opera-
tions, elements, parts, or combinations thereof described in
the specifications of the present disclosure but not to exclude
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the possibility of the presence or the addition of one or more
other features, numbers, steps, operations, elements, parts,
or combinations thereof. It is also to be understood that
when a portion, such as a layer, a film, a region, or a plate
is referred to as being “on” another portion, it can be directly
on the other portion, or one or more intervening portions
may also be present. Also, it is to be understood that when
a portion, such as a layer, a film, a region, or a plate is
referred to as being “under” another portion, it can be
directly under, or one or more intervening portions may also
be present.

[0041] Herein, an organic electroluminescence display
device according to an embodiment of the present disclosure
will be described with reference to the accompanying draw-
ings.

[0042] FIG. 1 is a perspective view of an organic elec-
troluminescence display device DD according to an embodi-
ment of the present disclosure. Referring to FIG. 1, the
organic electroluminescence display device DD according to
an embodiment of the present disclosure includes an organic
electroluminescence display panel DP, and an additional
member AM on the organic electroluminescence display
panel DP. The additional member AM which is common in
the art may be employed without limitation. For example,
the additional member AM may be any of an input sensing
unit, an optical member, a window member, and the like.
[0043] An input sensing unit may recognize a direct touch
of a user, an indirect touch of a user, a direct touch of an
object, or an indirect touch of an object. An input sensing
unit may recognize at least one of the position of a touch and
the strength (pressure) of a touch externally applied. The
input sensing unit according to an embodiment of the
present disclosure may have any of various structures, or
may be formed of any of various materials, but is not limited
to any one embodiment. For example, the input sensing unit
in the display device DD according to an embodiment may
be a touch sensing unit configured to sense a touch.
[0044] An optical member may block external light pro-
vided to the organic electroluminescence display panel DP
from the outside. An optical member may be a polarizing
member blocking external light, or a color filter member
having a color filter layer.

[0045] A window member may protect the organic elec-
troluminescence display panel DP from an external force.
An image emitted from the organic electroluminescence
display panel DP may be finally transmitted through a
window member to be recognized by a user.

[0046] In an embodiment, upper surfaces of the organic
electroluminescence display panel DP and the additional
member AM are parallel to a plane defined by a first
direction axis DR1 and a second direction axis DR2. A
thickness direction of the organic electroluminescence dis-
play panel DP is indicated by a third direction axis DR3.
Upper sides (or upper portions) and lower sides (or lower
portions) of each member are separated by the third direc-
tion axis DR3. However, the directions indicated by the first
to third direction axes DR1 to DR3 are relative concepts and
may be converted to other directions. Herein, first to third
directions are directions respectively indicated by the first to
third direction axes DR1 to DR3 and refer to the same
reference numerals thereof.

[0047] Inthe present specification, “on a plane” may mean
that an organic electroluminescence display device is
viewed in the third direction DR3.
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[0048] FIG. 2 is a schematic layout diagram of a plurality
of pixels of an organic electroluminescence display device
according to an embodiment of the present disclosure.

[0049] The organic electroluminescence display device
according to an embodiment of the present disclosure may
include a plurality of pixels, and the plurality of pixels may
be arranged, for example, in a pentile type. For example, a
rendering operation for expressing a color by sharing adja-
cent pixels may be applied. Each of the plurality of pixels
has a corresponding pixel region. For example, referring to
FIG. 2, a plurality of second pixel regions SPA2 correspond-
ing to a second pixel are arranged at a an interval (e.g., a
predetermined interval) in a first row 1N, a first pixel region
SPA1 corresponding to a first pixel and a third pixel region
SPA3 corresponding to a third pixel are alternately arranged
in an adjacent second row 2N, a plurality of the second pixel
regions SPA2 are arranged at an interval (e.g., a predeter-
mined interval) in an adjacent third row 3N, and a first pixel
region SPA1 and a third pixel region SPA3 are alternately
arranged in an adjacent fourth row 4N. Such an arrangement
of pixels may be repeated up to an N row, but embodiments
of the present disclosure are not limited thereto. In an
embodiment, the first pixel region SPA1 and the third pixel
region SPA3 may respectively have a larger area than the
second pixel region SPA2.

[0050] FIG. 2 is exemplarily illustrated, and the shapes of
the first pixel region SPA1, the second pixel region SPA2,
and the third pixel region SPA3 are not limited to those
shown in FIG. 2.

[0051] The plurality of the second pixel regions SPA2
arranged in the first row 1N and the plurality of the first pixel
regions SPA1 and the third pixel regions SPA3 arranged in
the second row 2N may be arranged in a staggered manner.
Accordingly, the plurality of the second pixel regions SPA2
are arranged at an interval (e.g., a predetermined interval) in
a first column 1M, the third pixel region SPA3 and the first
pixel region SPA1 are alternately arranged in an adjacent
second column 2M, a plurality of the second pixel regions
SPA2 are arranged at an interval (e.g., a predetermined
interval) in an adjacent third column 3M, a first pixel region
SPA1 and a third pixel region SPA3 are alternately arranged
in an adjacent fourth column 4M, and a plurality of the
second pixel regions SPA2 are arranged at an interval (e.g,.,
a predetermined interval) in an adjacent fifth column 5M.
Such an arrangement of pixels may be repeated up to an M
column.

[0052] In an embodiment, the first pixel region SPA1 is a
region in which the first pixel for emitting red light is
disposed, the second pixel region SPA2 is a region in which
the second pixel for emitting green light is disposed, and the
third pixel region SPA3 is a region in which the third pixel
for emitting blue light is disposed. That is, in an embodi-
ment, the first pixel region SPA1 is a red pixel region, the
second pixel region SPA2 is a green pixel region, and the
third pixel region SPA3 is a blue pixel region.

[0053] On a plane, a shortest distance d1 between the first
pixel region SPA1 and the second pixel region SPA2 is
shorter than a shortest distance d2 between the first pixel
region SPA1 and the third pixel region SPA3. In other words,
in an embodiment, the first pixel region SPA1 which is a red
pixel region is arranged more adjacent or nearer to the
second pixel region SPA2 which is a green pixel region than
to the third pixel region SPA3 which is a blue pixel region.
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[0054] FIG. 3 is a cross-sectional view taken along the line
I-I' of FIG. 2, according to an embodiment of the present
disclosure.

[0055] Referring to FIG. 3, the organic electrolumines-
cence display device DD according to an embodiment of the
present disclosure includes a substrate SUB, a first electrode
EU disposed on the substrate SUB, an organic light emitting
layer O-EML disposed on the first electrode EL1, and a
second electrode EL2 disposed on the organic light emitting
layer O-EML.

[0056] In an embodiment, the substrate SUB is not par-
ticularly limited to a material and may be a material that is
commonly used, and may be formed, for example, of an
insulating material, such as glass, plastic, or quartz.
Examples of an organic polymer for forming the substrate
SUB may include polyethylene terephthalate (PET), poly-
ethylene naphthalate (PEN), polyimide, polyether sulfone,
and the like. The substrate SUB may be selected in consid-
eration of mechanical strength, thermal stability, transpar-
ency, surface smoothness, ease of handling, water resistance,
and the like, thereof.

[0057] The first electrode EL1 may be, for example, a
pixel electrode or a positive electrode. The first electrode
EL1 may be a reflective electrode, but embodiments of the
present disclosure are not limited thereto. For example, the
first electrode EL1 may be a transmissive electrode or a
transflective electrode. In an embodiment, when the first
electrode EL1 is a transflective electrode or a reflective
electrode, the first electrode EL1 may include Ag, Mg, Cu,
Al Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo,
Ti, or a compound, or a mixture thereof (for example, a
mixture of Ag and Mg). In an embodiment, the first electrode
EL1 may have a multilayer structure including a reflective
film or a transflective film which are formed of the above-
mentioned materials, and a transparent conductive film
formed of indium tin oxide (ITO), indium zinc oxide (IZ0),
zine oxide (ZnO), indium tin zinc oxide (ITZO), and the
like.

[0058] The first electrode EL1 is disposed on the substrate
SUB and includes a first sub-electrode EL1-1, a second
sub-electrode EL1-2, and a third sub-electrode EL1-3. The
first sub-electrode EL1-1, the second sub-electrode ELL1-2,
and the third sub-electrode EL1-3 may be provided in
plurality.

[0059] The first sub-electrode EL1-1 is disposed in the
first pixel region SPA1, the second sub-electrode is disposed
in the second pixel region SPA2, and the third sub-electrode
EL1-3 is disposed in the third pixel region SPA3.

[0060] A pixel defining layer PDL is disposed on a part of
the first electrode EL1 and on the substrate SUB. The pixel
defining layer PDL may be configured to partition the
organic luminescence display device DD to correspond to
each of the pixel regions SPA1, SPA2, and SPA3. The pixel
defining layer PDL exposes a part of an upper surface of the
first electrode EL1.

[0061] In an embodiment, the pixel defining layer PDL
may be formed of a polymer resin. For example, the pixel
defining layer PDL may be formed by including a polyacry-
late-based resin, or a polyimide-based resin. In an embodi-
ment, the pixel defining layer PDL may be formed by further
including an inorganic material in addition to a polymer
resin. In an embodiment, the pixel defining layer PDL may
be formed by including a light absorbing material, or may be
formed by including a black pigment or a black dye. The
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pixel defining layer PDL formed by including a black
pigment or a black dye may implement a black pixel
defining layer. When forming the pixel defining layer PDL,
carbon black may be used as a black pigment or a black dye,
but embodiments are not limited thereto.

[0062] In an embodiment, the pixel defining layer PDL
may be formed of an inorganic material. For example, the
pixel defining layer PDL may be formed by including any of
SiNx, SiOx, SiOxNy, and the like.

[0063] The organic light emitting layer O-EML includes a
first light emitting layer EML1, a second light emitting layer
EML2, and a third light emitting layer EML3. The first light
emitting layer EML1 is a red light emitting layer configured
to emit red light when the organic electroluminescence
display device DD is driven, the second light emitting layer
EML?2 is a green light emitting layer configured to emit
green light when the organic electroluminescence display
device DD is driven, and the third light emitting layer EM1.3
is a blue light emitting layer configured to emit blue light
when the organic electroluminescence display device DD is
driven.

[0064] The first light emitting layer EML1 is disposed in
the first pixel region SPA1, and on the first sub-electrode
EL1-1. The first light emitting layer EML1 does not overlap
the second sub-electrode ELL1-2 and the third sub-electrode
EL1-3 on a plane. The first light emitting layer EML1 may
include a common red light emitting material known in the
art. For example, the first light emitting layer EML1 may
include PBD:Eu(DBM)3(Phen)(tris(dibenzoylmethanato)
phenanthoroline europium), or a fluorescent material includ-
ing perylene. A dopant which may be included in the first
light emitting layer EML1 may be selected, for example,
from metal complexes such as PIQIr(acac)(bis(1-phenyliso-
quinoline)acetylacetonate iridium), PQIr(acac)(bis(1-phe-
nylquinoline)acetylacetonate  iridium), PQIr(tris(1-phe-
nylquinoline)iridium), and  PtOEP(octaethylporphyrin
platinum, or from organometallic complexes.

[0065] The second light emitting layer EML2 is com-
monly disposed in the first pixel region SPA1, the second
pixel region SPA2, and the third pixel region SPA3, and on
the first sub-electrode EL1-1, the second sub-electrode EL1-
2, and the third sub-electrode EL1-3. The second light
emitting layer EML2 is also disposed on the pixel defining
layer PDL. The second light emitting layer EML2 may
include a green light emitting material known in the art. For
example, the second light emitting layer EML.2 may include
a fluorescent material including Alg,(tris(8-hydroxyquino-
lino)aluminum). A dopant which may be included in the
second light emitting layer EML2 may be selected, for
example, from metal complexes such as Ir(ppy)3(fac-tris(2-
phenylpyridine)iridium), or from organometallic complexes.

[0066] The third light emitting layer EML3 is disposed in
the third pixel region SPA3, and on the third sub-electrode
EL1-3. The third light emitting layer EML3 does not overlap
the first sub-electrode EL1-1 and the second sub-electrode
EL1-2 on a plane. The third light emitting layer EML3 may
include a common blue light material known in the art. For
example, the third light emitting layer EML3 may include a
fluorescent material including any one selected from the
group consisting of spiro-DPVBI, spiro-6P, distyryl-benzene
(DSB), distyryl-arylene (DSA), a polyfluorene(PFO)-based
polymer, and a poly(p-phenylene vinylene (PPV)-based
polymer. A dopant which may be included in the third light
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emitting layer EML3 may be selected, for example, from
metal complexes such as (4,6-F2ppy),lrpic, or from orga-
nometallic complexes.

[0067] The second light emitting layer EML.2 which is a
green light emitting layer is a common green light emitting
layer commonly disposed in all of the plurality of pixel
regions SPA1, SPA2, and SPA3. The first light emitting layer
EML1 which is a red light emitting layer and the third light
emitting layer EML3 which is a blue light emitting layer are
patterned light emitting layers disposed only in a corre-
sponding pixel region, respectively.

[0068] As the first light emitting layer EML1 which is a
red light emitting layer and the third light emitting layer
EML3 which is a blue light emitting layer are disposed as
patterned light emitting layers, and the second light emitting
layer EML2 which is a green light emitting layer is disposed
as a common light emitting layer, it is possible to reduce the
area of the pixel defining layer PDL, which is necessary for
preventing or substantially preventing color mixture, and the
like. This is because a red light emitting layer and a blue
light emitting layer are disposed farther apart than a red light
emitting layer and a green light emitting layer. When a blue
light emitting layer is disposed as a common light emitting
layer, patterned light emitting layers become a red light
emitting layer and a green light emitting layer, and a red
light emitting layer and a green light emitting layer are
disposed relatively close to each other, such that the degra-
dation of characteristics due to color mixture and the like
may become a problem. To prevent or substantially prevent
this, the pixel defining layer PDL should occupy an area of
a certain level and above, and as a result, it is disadvanta-
geous in realizing high resolution.

[0069] As such, the organic electroluminescence display
device DD according to an embodiment of the present
disclosure is advantageous in high resolution by disposing a
green light emitting layer as a common light emitting layer.
Furthermore, by disposing a green light emitting layer as a
common light emitting layer, a separate mask, chamber, and
the like for forming the second light emitting layer EML2
which is a green light emitting layer are not necessary, such
that the organic electroluminescence display device DD
according to an embodiment of the present disclosure is also
advantageous in process efficiency and in terms of cost.
[0070] In an embodiment, the first light emitting layer
EML1 is disposed on a lower portion of the second light
emitting layer EML2, and the third light emitting layer
EML3 is disposed on an upper portion of the second light
emitting layer EML2. That is, the first light emitting layer
EML1 is disposed on a lower portion of the second light
emitting layer EML2 in the first pixel region SPA1, and the
third light emitting layer EML3 is disposed on an upper
portion of the second light emitting layer EML2 in the third
pixel region SPA3.

[0071] When the first light emitting layer EML1 which is
a red light emitting layer is disposed on an upper portion of
the second light emitting layer EML2 which is a green light
emitting layer, there is a limitation that efficiency is reduced
when compared with the case in which the first light emitting
layer EML1 is disposed on a lower portion of the second
light emitting layer EML2.

[0072] When the third light emitting layer EML3 which is
a blue light emitting layer is disposed on a lower portion of
the second light emitting layer EML2 which is a green light
emitting layer, an electron is blocked by the second light
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emitting layer EML2, such that the electron is not suffi-
ciently injected to the third light emitting layer EML3, and
color mixture with green color emitted from the second light
emitting layer EML2 may occur. There is also a limitation
that it is not easy to adjust the resonance distance of a blue
light emitting layer due to the thickness of the blue light
emitting layer.

[0073] Therefore, the organic electroluminescence display
device DD according to an embodiment of the present
disclosure disposes the first light emitting layer EML1 on a
lower portion of a common green light emitting layer, and
disposes the third light emitting layer EML3 on an upper
portion of the common green light emitting layer, such that
it is advantageous in high efficiency, long life, and low
driving voltage.

[0074] In the organic electroluminescence display device
DD according to an embodiment of the present disclosure,
the second light emitting layer EML2 emits light only in a
region disposed in the second pixel region SPA2 which is a
green light emitting region. That is, the second light emitting
layer EML2 emits light in a region overlapping the second
sub-electrode ELL1-2, and does not emit light in a region
overlapping the first sub-electrode EL1-1 and the third
sub-electrode EL1-3.

[0075] The second electrode EL2 is disposed on the
organic light emitting layer O-EML. The second electrode
EL2, like the second light emitting layer EML2, may be
commonly disposed on the first pixel region SPAIl, the
second pixel region SPA2, and the third pixel region SPA3.
[0076] The second electrode EL.2 may be a common
electrode or a cathode. The second electrode EL2 may be
formed of a metal alloy or a conductive compound. The
second electrode EL2 may be a transmissive electrode, a
transflective electrode, or a reflective electrode. In an
embodiment, when the second electrode EL2 is a transmis-
sive electrode, the second electrode EL2 may be formed of
a transparent metal oxide, for example, any of indium tin
oxide (ITO), indium zinc oxide (IZ0), zinc oxide (ZnO),
indium tin zine oxide (ITZ0), and the like.

[0077] Inan embodiment, when the second electrode EL2
is a transflective electrode or a reflective electrode, the
second electrode EL2 may include Ag, Mg, Cu, Al, Pt, Pd,
Au, Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti, or a
compound, or a mixture thereof (for example, a mixture of
Ag and Mg). In an embodiment, the second electrode EL2
may have a multilayer structure including a reflective film or
a transflective film which are formed of any of the above-
mentioned materials, and a transparent conductive film
formed of indium tin oxide (ITO), indium zinc oxide (IZ0),
zinc oxide (ZnQ), indium tin zinc oxide (ITZO), and the
like.

[0078] In anembodiment, although not shown, the second
electrode EL2 may be connected to an auxiliary electrode.
When the second electrode EL2 is connected to the auxiliary
electrode, the resistance of the second electrode EL.2 may be
reduced.

[0079] FIG. 4is a cross-sectional view taken along the line
I-I' of FIG. 2, according to an embodiment of the present
disclosure.

[0080] Referring to FIG. 4, the organic electrolumines-
cence display device DD according to an embodiment of the
present disclosure may further include a hole transport
region HTR disposed between the first electrode EL1 and
the organic light emitting layer O-EML. Also, the organic
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electroluminescence display device DD according to an
embodiment of the present disclosure may further include an
electron transport region ETR disposed between the organic
light emitting layer O-EML and the second electrode EL2.
[0081] The hole transport region HTR and the electron
transport region ETR which are common in the art may be
employed without limitation. The hole transport region HTR
and the electron transport region ETR may be commonly
disposed on the first pixel region SPA1, the second pixel
region SPA2, and the third pixel region SPA3, respectively.
[0082] The hole transport region HIR may have a single
layer structure having a single layer formed of a single
material, a single layer structure having a single layer
formed of a plurality of different materials, or a multilayer
structure having a plurality of layers formed of a plurality of
different materials. For example, the hole transport region
HTR may have a single layer structure having a single layer
formed of a plurality of different materials, or may have a
structure of a hole injection layer/a hole transport layer, a
hole injection layer/a hole transport layer/a buffer layer, a
hole injection layer/a buffer layer, a hole transport layer/a
buffer layer, or a hole injection layer/a hole transport layer/
an electron blocking layer, sequentially laminated from the
first electrode EL1, but is not limited thereto.

[0083] The electron transport region ETR may have a
single layer structure having a single layer formed of a single
material, a single layer structure having a single layer
formed of a plurality of different materials, or a multilayer
structure having a plurality of layers formed of a plurality of
different materials.

[0084] For example, the electron transport region ETR
may have a single layer structure having a single layer of an
electron injection layer or an electron transport layer, or a
single layer structure having a single layer formed of an
electron injection material and an electron transport mate-
rial. Also, the electron transport region ETR may have a
single layer structure having a single layer formed of a
plurality of different materials, or may have a structure of an
electron transport layer/an electron injection layer, or a hole
blocking layer/an electron transport layer/an electron injec-
tion layer, sequentially laminated from the organic light
emitting layer O-EML, but is not limited thereto.

[0085] FIG. 51is a cross-sectional view taken along the line
I-I' of FIG. 2, according to an embodiment of the present
disclosure.

[0086] Referring to FIG. 5, the organic electrolumines-
cence display device DD according to an embodiment of the
present disclosure may further include one or more buffer
layers. The buffer layer may be disposed on at least one of
an upper portion or a lower portion of the second light
emitting layer EML2. For example, the organic electrolu-
minescence display device DD according to an embodiment
of the present disclosure may further include a first buffer
layer BF1 disposed on a lower portion of the second light
emitting layer EML2. At least a part of the first buffer layer
BF1 may be in contact with the second light emitting layer
EML2.

[0087] Between the first buffer layer BF1 and the second
light emitting layer EML2, the first light emitting layer
EML1 may be disposed, but is not limited thereto. In an
embodiment, the first buffer layer BF1 may be a common
layer commonly disposed in the first pixel region SPA1, the
second pixel region SPA2, and the third pixel region SPA3.
In an embodiment, the first buffer layer BF1 may be dis-
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posed on the first sub-electrode EL1-1, the second sub-
electrode EL1-2, the third sub-electrode EL1-3, and the
pixel defining layer PDL.

[0088] The first buffer layer BF1 may be a layer which
assists hole transport and/or hole injection. For example, at
least a part of the first buffer layer BF1 may serve as a light
emission auxiliary layer of the second light emitting layer
EML2. The first buffer layer BF1 may include a common
material known in the art, and may include, for example, a
hole transport material and/or a hole injection material. The
first buffer layer BF1 may be a layer including an organic
material and/or an inorganic material.

[0089] The first buffer layer BF1 may be a layer serving as
a resonance auxiliary layer for adjusting the resonance
distance of the second light emitting layer EML2.

[0090] The organic electroluminescence display device
DD according to an embodiment of the present disclosure
may further include a second buffer layer BF2 disposed
between the first light emitting layer EML1 and the first
buffer layer BF1, but is not limited thereto. In an embodi-
ment, the second buffer layer BF2 may be disposed only in
the first pixel region SPA1. In an embodiment, the second
buffer layer BF2, like the first electrode EML1, may be
disposed only on the sub-electrode EL1-1.

[0091] The second buffer layer BF2 may be a layer which
assists hole transport and/or hole injection to the first light
emitting layer EML1. For example, the second buffer layer
BF2 may serve as a light emission auxiliary layer of the first
light emitting layer EML1. The second buffer layer BF2 and
the first light emitting layer EML1 may be in contact with
each other. The second buffer layer BF2 may include a
common material known in the art, and may include, for
example, a hole transport material and/or a hole injection
material, but is not limited thereto. The second buffer layer
BF2 may be a layer including an organic material and/or an
inorganic material.

[0092] The second buffer layer BF2 may be a layer serving
as a resonance auxiliary layer for adjusting the resonance
distance of the first light emitting layer EML1.

[0093] A p-dopant layer DPL may be further disposed on
a lower part of the third light emitting layer EML3. The
p-dopant layer DPL may be disposed between the second
light emitting layer EML2 and the third light emitting layer
EML3. In an embodiment, the p-dopant layer DPL may be
a layer disposed only in the third pixel region SPA3. The
p-dopant layer DPL may serve to assist hole injection to the
third light emitting layer EML3 which is disposed relatively
far from the first electrode EL1. The p-dopant may employ
a common hole injection material and/or a hole transport
material, and a p-dopant known in the art without limitation.
When the p-dopant layer DPL is further included, it is
advantageous in low driving voltage when compared with a
case in which the p-dopant DPL is not included.

[0094] In an embodiment, between the p-dopant layer
DPL and the third light emitting layer EML3, a fourth buffer
layer BF4 may be further disposed. In an embodiment, the
fourth buffer layer BF4 may be a layer disposed only in the
third pixel region SPA3. The fourth buffer layer BF4 may
serve as an electron blocking layer between the second light
emitting layer EML2 and the third light emitting layer
EML3, thereby preventing or substantially preventing the
second light emitting EML2 disposed in the third pixel
region SPA3 from emitting light to prevent or substantially
prevent color mixture. The fourth buffer layer BF4 may
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serve as a resonance auxiliary layer for adjusting the reso-
nance distance of the third light emitting layer EML3. The
fourth buffer layer BF4 may employ a common material
known in the art without limitation. For example, the fourth
buffer layer BF4 may be a layer including a hole transport
material and/or a hole injection material. For example, the
fourth buffer laver BF4 may be a layer including an organic
material and/or an inorganic material.

[0095] In an embodiment, on the third light emitting layer
EML3, a fifth buffer layer BF5 may be further disposed. The
third light emitting layer EML3 is disposed on a lower
portion of the second electrode EL2, and may be disposed on
a lower portion of the electron transport region (ETR in FIG.
4) when the electron transport region is included. Although
not limited thereto, the fifth buffer layer BF5 may be a layer
commonly disposed in the first pixel region SPAl, the
second pixel region SPA2, and the third pixel region SPA3.
The fifth buffer layer BF5 may be a layer which assists
electron injection and/or electron transport. The fifth buffer
layer BF5 may be an electron stopping layer. The fifth buffer
layer BF5 may employ a common material known in the art
without limitation. The fifth buffer layer BF5 may be a layer
including an organic material and/or an inorganic material.
The fifth buffer layer BF5 may be a layer including an
electron transport material and/or an electron injection mate-
rial.

[0096] A pixel arranged in each pixel region may emit
light by using the fine resonance effect. In an embodiment of
the present disclosure, red light is emitted by a primary
resonance in the first pixel region SPA1, green light is
emitted by a primary resonance in the second pixel region
SPA2, blue light is emitted by a secondary resonance in the
third pixel region SPA3, but embodiments are not limited
thereto. For example, red light may be emitted by a second-
ary resonance in the first pixel region SPA1, green light may
be emitted by a secondary resonance in the second pixel
region SPA2, and blue light may be emitted by a third-order
resonance in the third pixel region SPA3. In a typical
structure in which a blue common light emitting layer is
disposed, blue light is emitted by a third-order resonance to
improve efficiency, and in such a case, the organic electrolu-
minescence display device DD according to an embodiment
of the present disclosure has an effect of reducing material
cost.

[0097] FIG. 6is a cross-sectional view taken along the line
I-I' of FIG. 2, according to an embodiment of the present
disclosure.

[0098] Referring to FIG. 6, between the first light emitting
layer EML1 and the second light emitting layer EML.2, a
third buffer layer BF3 may be further disposed. The third
buffer layer BF3 may be a layer for preventing or substan-
tially preventing color mixture in the first light emitting
layer EML1 and the second light emitting layer EML2. The
third buffer layer BF3 may serve as a hole blocking layer
between the first light emitting layer EML1 and the second
light emitting layer EML2, and thereby preventing or sub-
stantially preventing the second light emitting layer EML2
disposed in the first pixel region SPA1 from emitting light to
prevent or substantially prevent color mixture.

[0099] FIG. 7 is a schematic layout diagram of a plurality
of pixels of an organic electroluminescence display device
according to an embodiment of the present disclosure.
[0100] The pixel arrangement of the present disclosure is
not limited to the structure of FIG. 2 described above.
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Referring to FIG. 7, the organic electroluminescence display
device DD according to an embodiment of the present
disclosure may have a structure in which an arrangement
having an order of the first pixel region SPA1/the second
pixel region SPA2/the third pixel region SPA3/the second
pixel region SPA2 is repeated in a row direction (for
example, DR1), and, in a column direction (for example,
DR2), the first pixel region SPAl/the third pixel region
SPA3 are alternately arranged in an odd column, and the
second pixel region SPA2 is repeatedly arranged in an even
column. In an embodiment, the shortest distance d1 between
the first pixel region SPA1 and the second pixel region SPA2
is shorter than the shortest distance d2 between the first pixel
region SPA1 and the third pixel region SPA3. In an embodi-
ment, the first pixel region SPA1 and the third pixel region
SPA3 respectively have a larger area than the second pixel
region SPA2.

[0101] FIG. 8 is a schematic layout diagram of a plurality
of pixels of an organic electroluminescence display device
according to an embodiment of the present disclosure. FIG.
9 is a cross-sectional view taken along the line II-IT' of FIG.
8, according to an embodiment of the present disclosure.
[0102] Referring to FIGS. 8 and 9, a plurality of pixel
regions may further include a fourth pixel region SPA4. The
fourth pixel region SPA4 may be a near-infrared pixel region
configured to emit near-infrared light. An arrangement, area,
shape, and the like of the fourth pixel region SPA4 are
exemplarily illustrated, but are not limited to that shown in
FIG. 8. For example. in an embodiment, an area of the fourth
pixel region SPA4 may be larger than an area of the second
pixel region SPA2. Pixels arranged in the fourth pixel region
SPA 4 which is a near-infrared pixel region may be utilized
as pixels for implementing a sensing function using near-
infrared light. As a result, a configuration having a sensing
function, such as fingerprint recognition and iris recognition,
may be disposed in a display region, such that the area of a
non-display region may be reduced.

[0103] The first electrode EL1 may further include a
fourth sub-electrode EL1-4. The fourth sub-electrode EL.1-4
is disposed in the fourth pixel region SPA4. The fourth
sub-electrode ELL1-4 may be provided in plurality. In an
embodiment, the fourth sub-electrode EL.1-4 is disposed on
the substrate SUB while being spaced apart from the first
sub-electrode EL1-1, the second sub-electrode EL1-2, and
the third sub-electrode EL1-3. In such a case, the second
light emitting layer EML2 is also disposed on the fourth
sub-electrode EL1-4. In other words, a part of the second
light emitting layer EML2 is disposed on the fourth sub-
electrode EL1-4.

[0104] The organic light emitting layer O-EML may fur-
ther include a fourth light emitting layer EML4 disposed on
the fourth sub-electrode EL1-4. The fourth light emitting
layer EML4 is disposed in the fourth pixel region SPA4.
When the organic electroluminescence display device DD
according to an embodiment of the present disclosure is
driven, the fourth light emitting layer EMIL.4 may be a
near-infrared light emitting layer configured to emit near-
infrared light. Although not limited thereto, the fourth light
emitting layer EMLL4 may be a near-infrared light emitting
layer configured to emit near-infrared light having a wave-
length range of 750 nm to 1000 nm. The organic electrolu-
minescence display device DD according to an embodiment
of the present disclosure does not require a separate mask,
chamber, and the like for forming the second light emitting
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layer EMI 2, such that it is relatively easy to add a separate
mask, chamber, and the like for forming the fourth light
emitting layer EML4 from the point of view of process
efficiency and in terms of cost.

[0105] In an embodiment, the fourth light emitting layer
EMIL4 may be disposed on an upper portion of the second
light emitting layer EML2, but is not limited thereto.
[0106] FIG. 10 is a cross-sectional view taken along the
line TI-IT' of FIG. 8, according to an embodiment of the
present disclosure.

[0107] Referring to FI1G. 10, the fourth light emitting layer
EML4 may be disposed on a lower portion of the second
light emitting layer EML2. In an embodiment, although not
illustrated, between the second light emitting layer EML2
and the fourth light emitting layer EML4, an additional
buffer layer may be disposed.

[0108] The organic electroluminescence display device
DD according to an embodiment of the present disclosure
may further include an additional element if necessary or
desirable. For example, the organic electroluminescence
display device DD according to an embodiment of the
present disclosure may further include an encapsulation
layer (not shown) disposed on the second electrode EL2.
The encapsulation layer may have a single layer or a
plurality of layers laminated thereon. The encapsulation
layer may include at least one of an organic layer and an
inorganic layer. In an embodiment, the encapsulation layer
may be formed by including at least one organic layer and
at least one inorganic layer.

[0109] Herein, the present invention will be described in
more detail with reference to the following examples and
comparative examples. The following examples are merely
exemplary for the understanding of the present invention,
and the scope of the present invention is not limited thereto.

EXAMPLE 1

[0110] An organic electroluminescence display device of
Fxample 1 having a red light emitting layer disposed on a
lower portion of a green common light emitting layer was
manufactured. Except that the red light emitting layer is
disposed on an upper portion of the green light emitting
layer, an organic electroluminescence display device of
Comparative Example 1 was manufactured in the same
manner as in Example 1.

[0111] The driving voltage and efliciency in a red pixel
region of Example 1 and Comparative Example 1 were
measured, and the results are shown in Table 1 below.

TABLE 1

Driving voltage (V) Efficiency (cd/A)

Example 1 6 45
Comparative 5.4 36.7
Example 1
[0112] Referring to the results in Table 1, in the case in

which the red light emitting layer was disposed on a lower
portion of the green light emitting layer, the driving voltage
was maintained at substantially the same level and the
efficiency was improved compared with the case in which
the red light emitting layer was disposed on an upper portion
of the green light emitting layer.
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EXAMPLE 2

[0113] An organic electroluminescence display device of
Example 2 having a blue light emitting layer disposed on an
upper portion of a green common light emitting layer was
manufactured. Except that the blue light emitting layer is
disposed on a lower portion of the green light emitting layer,
an organic electroluminescence display device of Compara-
tive Example 2 was manufactured in the same manner as in
Example 2.

[0114] The driving voltage, efliciency, color coordinates of
a blue pixel region of Example 2 and Comparative Example
2 were measured, and the results are shown in Table 2 below.

TABLE 2
Driving Efficiency
voltage (V) (cd/A) CIE_x CIE_y
Example 2 5.2 1275 0.141 0.047
Comparative 7.1 35.1 0.195 0.086
Example 2
[0115] Referring to Table 2, in the case in which the blue

light emitting layer was disposed on an upper portion of the
green common light emitting layer, it can be seen that the
driving voltage was reduced, efficiency was greatly
improved, and the occurrence of color mixture was pre-
vented when compared with the case in which the blue light
emitting layer was disposed on a lower portion of the green
common light emitting layer.

[0116] The organic electroluminescence display device
DD according to an embodiment of the present disclosure is
advantageous in realizing high resolution having high effi-
ciency by disposing a green common light emitting layer.
Furthermore, by disposing a red light emitting layer on a
lower portion of the green common light emitting layer, and
disposing a blue light emitting layer on an upper portion of
the green common light emitting layer, the organic elec-
troluminescence display device DD according to an embodi-
ment of the present disclosure is also advantageous in
realizing high efficiency, long life, and low driving voltage.
[0117] Herein, a method for manufacturing an organic
electroluminescence display device according to an embodi-
ment of the present disclosure will be described. Herein,
differences between the organic electroluminescence display
device according to an embodiment of the present disclosure
described above and the organic light emitting display
device according to the present embodiment of the present
disclosure will be described in further detail. Non-described
parts correspond to the organic electroluminescence display
device according to an embodiment of the present disclosure
described above. The same reference numerals are used for
the same or similar elements, and redundant description will
be omitted.

[0118] FIG. 11 is a schematic flowchart of a method for
manufacturing an organic electroluminescence display
device according to an embodiment of the present disclo-
sure.

[0119] Referring to FIG. 11, a method for manufacturing
an organic electroluminescence display device according to
an embodiment of the present disclosure includes the steps
of: forming or providing a first electrode on a substrate
(5100); forming or providing an organic light emitting layer
on the first electrode (S200); and forming or providing a
second electrode on the organic light emitting layer (S300).
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[0120] FIGS. 12A to 12E are cross-sectional views for
describing a method for manufacturing an organic electrolu-
minescence display device according to an embodiment of
the present disclosure.

[0121] Referring to FIG. 12A, a first electrode EL1 is first
formed on a substrate SUB, the first electrode EL1 includes
a first sub-electrode FL1-1, a second sub-electrode ELL1-2,
and a third sub-electrode EI.1-3 which are disposed spaced
apart from each other. During this step, a step of forming a
pixel defining layer PDL on the substrate SUB and the first
electrode EL1 is also performed, and a part of an upper
surface of each of the first sub-electrode EL1-1, the second
sub-electrode ELL1-2, and the third sub-electrode EL1-3 is
exposed by the pixel defining layer PDL. In an embodiment,
the upper surface of the first sub-electrode EL1-1 and the
upper surface of the third sub-electrode EL1-3 exposed by
the pixel defining layer PDL may be larger than the upper
surface of the second sub-electrode EL1-2 exposed by the
pixel defining layer PDL.

[0122] Next, a step of forming an organic light emitting
layer (S200 in FIG. 11) is performed. Referring to FIG. 12B,
a step of forming a first light emitting layer EML1 on the
first sub-electrode EL1-1 is performed. In an embodiment,
the step of forming the first light emitting layer EML1 is a
step performed by using a first mask FMM1 having a first
opening OP1 formed therein, and the first light emitting
layer EML1 is patterned and formed only in a region
corresponding to the first opening OP1. The first mask
FMMI may be, for example, a fine metal mask.

[0123] Referring to FIG. 12C, a step of forming a second
light emitting layer EML2 is performed next. The second
light emitting layer EML2 is disposed on the first sub-
electrode EL1-1, the second sub-electrode EL1-2, and the
third sub-electrode EL1-3. The second light emitting layer
EML2 is disposed on the first light emitting layer EML1. In
an embodiment, in the step of forming the second light
emitting layer EMIL.2, a mask is not used, unlike in the step
of forming the first light emitting layer EML1.

[0124] Next, referring to FIG. 12D, a step of forming a
third light emitting layer EML3 is performed. The third light
emitting layer EML3 is disposed on the third sub-electrode
EL1-3. The third light emitting layer EML3 is disposed on
the second light emitting layer EML2. In an embodiment,
the step of forming the third light emitting layer EML3 is a
step performed by using a second mask FMM2 having a
second opening OP2 formed therein, and the third light
emitting layer EML3 is patterned and formed only in a
region corresponding to the second opening OP2. The
second mask FMM?2 may be, for example, a fine metal mask.
[0125] As described above, in an embodiment, the first
light emitting layer EML1 is a red light emitting layer, the
second light emitting layer EML2 is a green light emitting
layer, and the third light emitting layer EML3 is a blue light
emitting layer.

[0126] Referring to FIG. 12E, a step of forming the second
electrode EL2 is performed next. In an embodiment, in the
step of forming the second electrode EL2, a mask is not
used, and the second electrode EL2 is formed as a common
layer to be formed in whole.

[0127] The method for manufacturing an organic elec-
troluminescence display device according to an embodiment
of the present disclosure may further include an additional
step if necessary or desirable. For example, the method for
manufacturing an organic electroluminescence display
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device according to an embodiment of the present disclosure
may further include a step of forming a buffer layer, a hole
transport region, an electron transport region, or a fourth
light emitting layer, and the like, as described above, for
example.

[0128] In a step in which a mask is used, as an area is
increased and resolution is increased, the degree of sagging
of the mask may be increased due to the load of the mask
itself, and the like, such that limitations such as the defor-
mation of the shape of an opening may occur. Accordingly,
a pixel defining layer may be formed to deviate from a
desired position, or may be formed differently from the
desired area and shape. Therefore, the pixel defining layer
should be formed to have an area of a certain level and
above. A method for manufacturing an organic electrolumi-
nescence display device according to an embodiment of the
present disclosure provides the first light emitting layer
EML1 and the third light emitting layer EML3 which are
relatively far from each other by using a mask, and provides
the second light emitting layer EML2 which is relatively
close to the first light emitting layer EML1 by not using a
mask, thereby reducing the possibility of occurrence of the
above-mentioned limitation. As a result, the area of a pixel
defining layer may be reduced, which is advantageous in
realizing high resolution.

[0129] A method for manufacturing an organic electrolu-
minescence display device according to an embodiment of
the present disclosure does not require a separate mask for
forming a second light emitting layer, such that process
efficiency thereof in terms of cost is improved. Also, as a
first light emitting layer is formed first, then a second light
emitting layer is formed, and then a third light emitting layer
is formed, the manufactured organic electroluminescence
display device has excellent efficiency and is also advanta-
geous in low driving voltage.

[0130] The above-disclosed subject matter is to be con-
sidered illustrative and not restrictive, and the appended
claims are intended to cover all such modifications,
enhancements, and other embodiments, which fall within the
spirit and scope of the present disclosure. Thus, the scope of
the present disclosure is to be determined by the broadest
permissible interpretation of the following claims and their
equivalents, and shall not be restricted or limited by the
foregoing detailed description.

What is claimed is:

1. An organic electroluminescence display device com-
prising:

a substrate;

a first electrode including a first sub-electrode, a second
sub-electrode, and a third sub-electrode which are
arranged on the substrate and spaced apart from each
other;

an organic light emitting layer on the first electrode and
including a first light emitting layer, a second light
emitting layer, and a third light emitting layer; and

a second electrode on the organic light emitting layer,
wherein

the first light emitting layer is on the first sub-electrode,

the second light emitting layer is on the first sub-elec-
trode, the second sub-electrode, and the third sub-
electrode,

the third light emitting layer is on the third sub-electrode,
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the first light emitting layer is on a lower portion of the
second light emitting layer, and the third light emitting
layer is on an upper portion of the second light emitting
layer, and

the first light emitting layer is a red light emitting layer

configured to emit red light, the second light emitting
layer is a green light emitting layer configured to emit
green light, and the third light emitting layer is a blue
light emitting layer configured to emit blue light.

2. The organic electroluminescence display device of
claim 1, further comprising:

a first pixel region configured to emit red light;

a second pixel region configured to emit green light; and

a third pixel region configured to emit blue light,

wherein a shortest distance between the first pixel region

and the second pixel region is shorter than a shortest
distance between the first pixel region and the third
pixel region on a plane.

3. The organic electroluminescence display device of
claim 2, wherein

the second light emitting layer is on the first pixel region,

the second pixel region, and the third pixel region,
the first light emitting layer is on the first pixel region, and
the third light emitting layer is on the third pixel region.

4. The organic electroluminescence display device of
claim 1, further comprising a buffer layer on at least one of
an upper portion or a lower portion of the second light
emitting layer.

5. The organic electroluminescence display device of
claim 1, further comprising:

a first buffer layer on a lower portion of the second light

emitting layer,

wherein the first light emitting layer is between the first

buffer layer and the second light emitting layer.

6. The organic electroluminescence display device of
claim 5, further comprising a second buffer layer between
the first light emitting layer and the first buffer layer.

7. The organic electroluminescence display device of
claim 5, wherein the first buffer layer is on the first sub-
electrode, the second sub-electrode, and the third sub-
electrode.

8. The organic electroluminescence display device of
claim 5, further comprising a third buffer layer between the
first light emitting layer and the second light emitting layer.

9. The organic electroluminescence display device of
claim 1, further comprising a p-dopant layer between the
second light emitting layer and the third light emitting layer.

10. The organic electroluminescence display device of
claim 9, further comprising a fourth buffer layer between the
p-dopant layer and the third light emitting layer.

11. The organic electroluminescence display device of
claim 1, wherein the second light emitting layer is config-
ured to emit light in a region overlapping the second
sub-electrode.

12. The organic electroluminescence display device of
claim 11, wherein the second light emitting layer is not
configured to emit light in a region overlapping the first
sub-electrode and the third sub-electrode.
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13. The organic electroluminescence display device of
claim 1, wherein

the first electrode further includes a fourth sub-electrode,

the organic light emitting layer further includes a fourth

light emitting layer on the fourth sub-electrode,

a part of the second light emitting layer is on the fourth

sub-electrode, and

the fourth light emitting layer is configured to emit

near-infrared light.

14. The organic electroluminescence display device of
claim 13, wherein the fourth light emitting layer is on an
upper portion of the second light emitting layer.

15. The organic electroluminescence display device of
claim 13, wherein the fourth light emitting layer is on a
lower portion of the second light emitting layer.

16. The organic electroluminescence display device of
claim 1, further comprising:

a first buffer layer on a lower portion of the second light

emitting layer;

a second buffer layer between the first light emitting layer

and the first buffer layer;,

a fourth buffer layer between the second light emitting

layer and the third light emitting layer;

a p-dopant layer between the second light emitting layer

and the fourth buffer layer; and

a fifth buffer layer on the third light emitting layer.

17. A method for manufacturing an organic electrolumi-
nescence display device, the method comprising:

forming a first electrode including a first sub-electrode, a

second sub-electrode, and a third sub-electrode on a
substrate and being spaced apart from each other;
forming, on the first electrode, an organic light emitting
layer including a first light emitting layer, a second light
emitting layer, and a third light emitting layer; and
forming a second electrode on the organic light emitting
layer,

wherein the forming of the organic light emitting layer

includes:

forming the first light emitting layer on the first sub-

electrode,

forming the second light emitting layer on the first sub-

electrode, the second sub-electrode, and the third sub-
electrode, and

forming the third light emitting layer on the third sub-

electrode,
wherein the first light emitting layer is a red light emitting
layer configured to emit red light, the second light
emitting layer is a green light emitting layer configured
to emit green light, and the third light emitting layer is
a blue light emitting layer configured to emit blue light.

18. The method of claim 17, wherein

the forming of the first light emitting layer and the
forming of the third light emitting layer are performed
using a mask having an opening, respectively, and

the forming of the second light emitting layer is per-
formed without a mask.
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