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(7) ABSTRACT

An organic light emitting display device includes: a substrate;
a first electrode on the substrate; an auxiliary light emitting
layer on the first electrode and having a pattern including a
plurality of sub-patterns spaced apart from each other; a light
emitting layer on the auxiliary light emitting layer; and a
second electrode on the light emitting layer.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE HAVING IMPROVED AUXILIARY
LIGHT EMITTING LAYER STRUCTURE AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0099693, filed on
Sep. 10, 2012, with the Korean Intellectual Property Office,
the entire content of which is incorporated herein by refer-
ence.

FIELD

[0002] Embodiments of the present invention relate to an
organic light emitting display device and a manufacturing
method thereof.

BACKGROUND

[0003] An organic light emitting display device is a self-
emission display device which has an organic light emitting
diode that emits light to display an image. Since the organic
light emitting display does not require a separate light source
unlike a liquid crystal display, it is possible to relatively
reduce thickness and weight thereof and there are advantages
of low power consumption, high luminance, and a rapid
response speed.

[0004] In general, an organic light emitting display device
may include a hole injection electrode, a light emitting layer,
and an electron injection electrode. In the organic light emit-
ting display device, a hole supplied from the hole injection
electrode and an electron supplied from the electron injection
electrode are coupled with each other in the light emitting
layer to form an exciton, and light is generated by energy
generated when the exciton falls in a ground state.

[0005] Inanorganic lightemitting display device, amethod
of forming the light emitting layer may include a deposition
method, a printing method, and the like. Among them, the
printing method is useful as a method of forming the light
emitting layer in a manufacturing process of a large-sized
organic light emitting display device. However, in the case of
using the printing method, the surface of the light emitting
layer may not be formed to be flat, but may be formed in a
convex dome shape or a concave lens shape. For example, a
light emitting layer may be formed separately pixel by pixel
in an organic light emitting display device, and the light
emitting layer may be formed in a dome shape or a concave
lens shape due to a difference in surface tension between a
pixel defining layer for configuring (or partitioning) the light
emitting layer in different pixels, and a material for forming
the light emitting layer as described above.

[0006] As such, in the case where a light emitting layer is
formed in the convex dome shape or the concave lens shape,
acurrent density may be different at different locations within
a pixel and thus there may be a problem with stability of an
element during driving for a long time. Accordingly, when an
organic light emitting display device is manufactured, the
light emitting layer should be flatly formed, and particularly,
when the light emitting layer of the organic light emitting
display device is formed by a printing method, a technology
to flatly form the surface of the light emitting layer should be
used.
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SUMMARY

[0007] Aspects of embodiments of the present invention
provide an organic light emitting display device capable of
improving a structure of an auxiliary light emitting layer
disposed below a light emitting layer to form flatly the surface
ofthe light emitting layer of the organic light emitting display
device.

[0008] Aspects of embodiments of the present invention
also provide an organic light emitting display device of which
the surface of a light emitting layer is flatly formed.

[0009] Aspects of embodiments of the present invention
further provide a method of manufacturing an organic light
emitting display device so that the surface of a light emitting
layer is flatly formed.

[0010] Aspects of embodiments of the present invention
further provide a method of manufacturing an organic light
emitting display device so that the surface of a light emitting
layer is flatly formed when the light emitting layer of the
organic light emitting display device is formed by a printing
method.

[0011] An exemplary embodiment of the present invention
provides an organic light emitting display device, including:
asubstrate; a first electrode on the substrate; an auxiliary light
emitting layer on the first electrode and having a pattern
including a plurality of sub-patterns spaced apart from each
other; a light emitting layer on the auxiliary light emitting
layer; and a second electrode on the light emitting layer.
[0012] A pixel defining layer may be at edge sides of the
first electrode to configure the first electrode for a pixel unit
and define a pixel area, and corresponding ones of the sub-
patterns may be at a position corresponding to the pixel area
of the auxiliary light emitting laver.

[0013] The auxiliary light emitting layer having the pattern
including the plurality of sub-patterns spaced apart from each
other may be a hole transport layer.

[0014] A hole injection layer may be between the hole
transport layer and the first electrode.

[0015] The auxiliary light emitting layer having the pattern
including the plurality of sub-patterns spaced apart from each
other may be a hole injection layer.

[0016] A hole transport layer may be on the hole injection
layer.
[0017] The hole transport layer may have substantially the

same pattern as the pattern on the hole injection layer.
[0018] Each sub-pattern of the plurality of sub-patterns
may include a slit, a cylinder, a prism, a cross column, a cone,
a pyramid, a convex lens, or a concave lens.

[0019] A height of the pattern may be in the range of about
5 nm to 100 nm.

[0020] A distance between the sub-patterns may be in the
range of about 3 um to 30 pm.

[0021] A width of a bottom of each sub-pattern of the
plurality of sub-patterns may be in the range of about 3 um to
30 pum.

[0022] The pattern may include a plurality of slits in paral-

lel to each other in one direction, and a height of the slits may
be about 5 nm to 100 nm, a distance between the slits may be
about 3 pm to 30 pm, and a width of each of the slits may be
about 3 pm to 30 pm.

[0023] According to another embodiment of the present
invention, a manufacturing method of an organic light emit-
ting display device includes forming a first electrode on a
substrate; forming an auxiliary light emitting layer having a
pattern including a plurality of sub-patterns spaced apart from
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each other, on the first electrode; forming a light emitting
layer on the auxiliary light emitting layer; and forming a
second electrode on the light emitting layer.

[0024] The method may further include forming a pixel
defining layer to configure the first electrode for a pixel unitto
define a pixel area, the pixel defining layer being formed at
edge sides of the first electrode after the forming of the first
electrode. The pattern may be formed at a portion correspond-
ing to the pixel area, in the forming of the auxiliary light
emitting layer.

[0025] The forming the auxiliary light emitting layer may
include applying a material for forming the auxiliary light
emitting layer on the first electrode; and patterning the mate-
rial for forming the auxiliary light emitting layer.

[0026] The material for forming the auxiliary light emitting
layer may be a photopolymerizable material.

[0027] Thematerial for forming the auxiliary light emitting
layer may include at least one of a material for hole injection
and a material for hole transport; a photosensitizer; and a
photoinitiator.

[0028] The photosensitizer may include a transparent pho-
tosensitive resin.

[0029] Thepatterning the material for forming the auxiliary
light emitting layer may include disposing a pattern mask
over the material for forming the auxiliary light emitting layer
on the first electrode; irradiating light through the pattern
mask; and developing the light-irradiated material for form-
ing the auxiliary light emitting layer.

[0030] In the forming the auxiliary light emitting layer, a
hole injection layer having a pattern may be formed.

[0031] The method may further include forming a hole
transport layer on the hole injection layer.

[0032] In the forming the auxiliary light emitting layer, a
hole transport layer having a pattern may be formed.

[0033] The method may further include forming a hole
injection layer on the first electrode before forming the hole
transport layer.

[0034] Inthe forming the light emitting layer, a material for
forming the light emitting layer may be printed.

[0035] The printing may be any one of inkjet printing and
gravure printing.

[0036] In an organic light emitting display device accord-
ing to an embodiment of the present invention, a light emit-
ting layer disposed on an auxiliary light emitting layer may be
flatly formed by forming a pattern on the auxiliary light
emitting layer. According to an embodiment of the present
invention, since a contact area between the auxiliary light
emitting layer and the light emitting layer is increased by
forming the pattern on the auxiliary light emitting layer, holes
may be smoothly injected and transported into the light emit-
ting layer.

[0037] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the fol-
lowing detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] FIG.11isaschematic diagram illustrating an organic
light emitting display device in the related art, wherein a light
emitting layer is formed in a convex dome shape.
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[0039] FIG. 2 is a cross-sectional view schematically illus-
trating an organic light emitting display device having a flat
light emitting layer according to an embodiment of the
present invention.

[0040] FIG. 3 is a cross-sectional view schematically illus-
trating a structure of an organic light emitting display device
according to an embodiment of the present invention.
[0041] FIG. 4is a cross-sectional view schematically illus-
trating a structure of an organic light emitting display device
according to another embodiment of the present invention.
[0042] FIG. 5is a perspective view separately illustrating a
structure of an auxiliary light emitting layer having slit-
shaped patterns.

[0043] FIG. 6 is a cross-sectional view schematically illus-
trating a structure of an organic light emitting display device
according to an embodiment of the present invention.
[0044] FIGS. 7A to 7H are diagrams schematically illus-
trating a manufacturing process of an organic light emitting
display device according to an exemplary embodiment of the
present invention.

DETAILED DESCRIPTION

[0045] Hereinafter, aspects of the present invention will be
described in detail with reference to embodiments illustrated
in the drawings. The scope of the present invention is not
limited to drawings or embodiments to be described below.
The drawings only select and illustrate examples suitable for
describing the present invention among various embodi-
ments.

[0046] Respective components and shapes thereof were
schematically drawn or exaggeratedly drawn in the accom-
panying drawings for ease of understanding, and some com-
ponents which would be used in a real product may not be
illustrated and are omitted from the drawings. Therefore, the
drawings may be analyzed in order to help understand the
present invention. Meanwhile, like reference numerals des-
ignate like components playing the same role in the drawings.
[0047] Further, it will be understood that when a layer or an
element is described as being “on” another layer or element,
it may be directly disposed on another layer or element, or an
intervening layer or element may also be present.

[0048] According to an embodiment, an organic light emit-
ting display device includes a substrate 10, a first electrode 20
formed on the substrate, a light emitting layer 40 formed on
the first electrode, and a second electrode 50 formed on the
light emitting layer 40, as illustrated in FIG. 1. Further, an
auxiliary light emitting layer 30 may be disposed between the
first electrode 20 and the light emitting layer 40, and a hole
injection layer and a hole transport layer may be included in
the auxiliary light emitting layer. Further, the first electrode
20 may be configured (or partitioned) by the pixel defining
layer 60 for a pixel unit, and a pixel area may be defined.
[0049] In an organic light emitting display device accord-
ing to an embodiment of the present invention, representative
methods for forming the light emitting layer 40 include a
deposition method and a printing method. For example, in
order to form a light emitting layer of a large-sized organic
light emitting display device, a printing method has recently
been attempted. However, in the case of using a printing
method, as illustrated in FIG. 1, the light emitting layer 40
may be formed in a dome shape in some cases. One of the
reasons may be a difference in a surface tension between the
pixel defining layer 60 for configuring (or partitioning) the
light emitting layer 40 for a pixel unit and to define a pixel
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area, and a material for forming the light emitting layer. That
is, due to the difference in the surface tension between the
pixel defining layer 60 and the material for forming the light
emitting layer, the material for forming the light emitting
layer is distributed in a dome shape while forming the light
emitting layer and thus the light emitting layer 40 is formed in
a dome shape. As illustrated in FIG. 1, in the case where the
surface of the light emitting layer 40 is not flat, but convex or
concave, there may be a problem with a light emitting char-
acteristic and there may be a problem in that a current density
in a pixel is different at different locations within the pixel.
[0050] In embodiments of the present invention, as illus-
trated in FI1G. 2, a pattern 310 is formed on the auxiliary light
emitting layer 300 disposed between the light emitting layer
400 and the first electrode 20. The material for forming the
light emitting layer is uniformly (or substantially uniformly)
spread by the pattern and thus the surface of the light emitting
layer has a flat surface. As illustrated in FIG. 2, in the case
where the pattern is formed on the auxiliary light emitting
layer 300 disposed below the light emitting layer 400, the
material for forming the light emitting layer may be uni-
formly (or substantially uniformly) dispersed by a capillary
phenomenon. Further, a contact area between the auxiliary
light emitting layer and the light emitting layer is increased by
forming the pattern on the auxiliary light emitting layer and
thus the holes may be smoothly injected and transported into
the light emitting layer.

[0051] Forexample, as illustrated in FIG. 2, an organic light
emitting display device according to an embodiment of the
present invention includes a substrate 100, a first electrode
200 formed on the substrate 100, an auxiliary light emitting
layer 300 formed on the first electrode 200, a light emitting
layer 400 formed on the auxiliary light emitting layer 300,
and a second electrode 500 formed on the light emitting layer
400. A pattern 310 including a plurality of sub-patterns
spaced apart from each other is formed on the auxiliary light
emitting layer 300.

[0052] Asillustrated in FIG. 2, a pixel defining layer 600 is
disposed at edge sides of the first electrode 200 and thus
configures (or partitions) the first electrode into a pixel unit
and defines pixel areas. The pattern 310 formed on the aux-
iliary light emitting layer 300 is formed at a portion corre-
sponding to the pixel area among regions of the auxiliary light
emitting layer. As such, the material for forming the light
emitting layer may be uniformly (or substantially uniformly)
dispersed in the pixel area by forming the pattern 310 in the
pixel area and thus the light emitting layer 400 may be flatly
formed.

[0053] Inanotherembodiment, the plurality of sub-patterns
may be formed in areas other than the pixel area as well as in
the pixel area.

[0054] The auxiliary light emitting layer 300 may be a hole
injection layer and may be a hole transport layer. Further, the
auxiliary light emitting layer 300 may be a laminate of'a hole
injection layer and a hole transport layer.

[0055] InFIG. 3, a case where the auxiliary light emitting
layer 300 is formed as a laminate of hole injection layer 311
and hole transport layer 312 is illustrated. In FIG. 4, a case
where the auxiliary light emitting layer 300 is formed as a
laminate of hole injection layer 321 and hole transport layer
322, is illustrated.

[0056] For example, in FIG. 3, the auxiliary light emitting
layer 300 with the plurality of sub-patterns spaced apart from
each other is exemplified as ahole transport layer 312. That is,
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in the organic light emitting display device illustrated in FIG.
3, the plurality of sub-patterns is formed on the hole transport
layer 312. Further, a hole injection layer 311 may be disposed
between the hole transport layer 312 and the first electrode
200. Here, the hole transport layer 312 and the hole injection
layer 311 form the auxiliary light emitting layer 300.

[0057] In another embodiment, only the hole transport
layer 312 of FIG. 3 may form the auxiliary light emitting layer
without the hole injection layer 311.

[0058] InFIG. 4, the auxiliary light emitting layer with the
pattern including the plurality of sub-patterns spaced apart
from each other is exemplified as a hole injection layer 321.
That is, in the organic light emitting display device illustrated
in FIG. 4, the plurality of sub-patterns is formed on the hole
injection layer 321. Further, the hole transport layer 322 may
be disposed on the hole injection layer 321. In such an
embodiment, the hole transport layer 322 has substantially
the same pattern as the pattern formed on the hole injection
layer 321 (see FIG. 4). Here, the hole injection layer 321 and
the hole transport layer 322 form the auxiliary light emitting
layer 300.

[0059] In another embodiment, only the hole injection
layer 321 of FIG. 4 may form the auxiliary light emitting layer
without the hole transport layer 322.

[0060] Shapes of the sub-patterns of the pattern 310 are not
particularly limited. Any shape may be applied to the pattern
310 without limit so long as nonuniformity may be applied to
the surface of the auxiliary light emitting layer 300.

[0061] Examples of shapes of sub-patterns of a pattern 310
include a slit, a cylinder, a prism, a cross column, a cone, a
pyramid, a convex lens, a concave lens, and the like. That is,
the pattern 310 may have any one shape of a slit, a cylinder, a
prism, a cross column, a cone, a pyramid, a convex lens, and
a concave lens.

[0062] According to one embodiment, a height of the pat-
tern 310 may be in the range of 5 nm to 100 nm, a distance
between the sub-patterns of the pattern 310 may be in the
range of 3 um to 30 pm, and a width of the bottom of each
sub-pattern of the pattern may be in the range of 3 pm to 30

pm.

[0063] Theheight of the pattern, the distance between sub-
patterns of the pattern, and the width of each sub-pattern of
the pattern may variously depend on a size of the pixel formed
by the light emitting layer. As the size of the pixel is increased,
the height, the distance, and the width of each sub-pattern of
the pattern may be increased, and as the size of the pixel is
decreased, the height of the pattern, the distance between
sub-patterns of the pattern, and the width of each sub-pattern
of the pattern may be decreased. The size of the pixel may
depend on a size or a use of the organic light emitting display
device.

[0064] According to an embodiment of the present inven-
tion, a pattern 310 may include a plurality of slits which are
formed to be parallel to each other in one direction.

[0065] Hereinafter, an example in which the pattern 310has
a plurality of slits which are formed to be parallel to each
other in one direction will be described. In this case, the slits
may have a substantially same cross section as the pattern 310
illustrated in FIG. 3. In FIG. 5, an auxiliary light emitting
layer 300 having a pattern 310 including slits is separately
illustrated. In this case, a height of each slit may be 5 nm to
100 nm, a distance between the slits may be 3 pm to 30 pum,
and a width of each slit may be 3 um to 30 um.
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[0066] Theheight ofthe slits, the distance between slits, the
width of each slit, and the number of slits may variously
depend on a size of the pixel. The size of the pixel may depend
on a size or a use of the organic light emitting display device.
[0067] FIG. 6 illustrates an organic light emitting display
device according to another embodiment of the present inven-
tion in more detail. The organic light emitting display device
illustrated in FIG. 6 includes a substrate 100, a first electrode
200 formed on the substrate 100, an auxiliary light emitting
layer 300 formed on the first electrode 200, a light emitting
layer 400 formed on the auxiliary light emitting layer 300, an
electron layer 700 formed on the light emitting layer 400, and
a second electrode 500 formed on the electron layer 700.
[0068] In the embodiment illustrated in FIG. 6, a top emis-
sion type organic light emitting display device in which light
generated from the light emitting layer 400 is displayed in a
direction of the second electrode 500, which is opposite to the
substrate 100, is exemplified. Hereinafter, the top emission
type organic light emitting display device will be described as
an example as illustrated in FIG. 6.

[0069] First, the substrate 100 may be made of any glass or
polymer plastic which is generally used in an organic light
emitting display device. The substrate 100 may be transparent
or may not be transparent. The substrate 100 may be selected
and used according to the need of those skilled in the art.
[0070] The first electrode 200 is disposed on the substrate
100, and a plurality of thin film transistors 120 may be formed
on the substrate 100 before the first electrode 200 is disposed
on the substrate 100. Each thin film transistor 120 includes a
gate electrode 121, a drain electrode 122, a source electrode
123, and a semiconductor layer 124 which are formed on the
substrate 100. Further, a gate insulating layer 113 and an
interlayer insulating layer 115 may also be provided in each
thin film transistor 120. The structure of each thin film tran-
sistor 120 is not limited to the form illustrated in FIG. 6 and
may be configured in another form. A buffer layer 111 made
of silicon oxide, silicon nitride, or the like may be further
included between the thin film transistor 120 and the first
substrate 100.

[0071] The first electrode 200, the auxiliary light emitting
layer 300, the light emitting layer 400, the electron layer 700,
and the second electrode 500 are sequentially formed on the
thin film transistors 120. The first electrode 200, the auxiliary
light emitting layer 300, the light emitting layer 400, the
electron layer 700, and the second electrode 500 may be
integrally referred to as an “organic light emitting diode unit.”
[0072] In the embodiment illustrated in FIG. 6, the first
electrode 200 corresponds to an anode as a pixel electrode
which is electrically connected to the thin film transistor 120,
and the second electrode 500 corresponds to a cathode as a
common electrode.

[0073] Thefirst electrode 200 is electrically connected with
a corresponding thin film transistor 120 therebelow. In one
embodiment, when a planarization layer 117 covering the
thin film transistor 120 is provided, the first electrode 200 is
disposed on the planarization layer 117. In such an embodi-
ment, the first electrode 200 is electrically connected with the
thin film transistor 120 through a contact hole provided in the
planarization layer 117.

[0074] The first electrode 200 may be provided as a trans-
parent electrode or a reflective electrode. In the case where the
first electrode 200 is provided as a transparent electrode, the
first substrate 100 may be made of ITO, IZO, ZnO or In,0;,
and in the case where the first electrode 200 is provided as a
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reflective electrode, the first substrate 100 may include a
reflective layer made of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr,
or their compounds and a layer made of ITO, 170, ZnO or
In203 thereon. In the case where the first electrode 200 is an
anode, for example, ITO may be used as a material of the first
electrode 200.

[0075] Inthe embodiment of FIG. 6, the first electrode 200
serves as an anode, and the second electrode 500 serves as a
cathode, but polarities of the first electrode 200 and the sec-
ond electrode 500 may be reversed.

[0076] A pixel defining layer (PDL) 600 is provided
between the first electrodes 200. The pixel defining layer 600
may be made of a material having an insulation property, and
may configure (or partition) the first electrode 200 for a pixel
unit and define a pixel area. For example, the pixel defining
layer 600 may be disposed at edge sides of the first electrode
200 to configure (or partition) the first electrode for a pixel
unit and define pixel areas. The PDL 600 covers the edge of
the first electrode 200.

[0077] According to an embodiment, the auxiliary light
emitting layer 300 is formed on the first electrode 200. [n one
embodiment, the auxiliary light emitting layer 300 may be
formed all over the first electrode 200 and the pixel defining
layer 600. The auxiliary light emitting layer 300 may bea hole
injection layer or a hole transport layer. A laminate of a hole
injection layer and a hole transport layer may form the aux-
iliary light emitting layer 300. The auxiliary light emitting
layer 300 according to an embodiment is described above.
[0078] The light emitting layer 400 is provided on the aux-
iliary light emitting layer 300. The light emitting layer 400
may be formed in a pixel area which is an opening on the first
electrode 200 configured (or partitioned) by the pixel defining
layer 600.

[0079] The electron layer 700 is formed on the light emit-
ting layer 400. The electron layer 700 may be an electron
injection layer or may be an electron transport layer. A lami-
nate of an electron injection layer and an electron transport
layer may form the electron layer 700.

[0080] Theauxiliary light emitting (or emission) layer 300,
the hole injection layer, the hole transport layer, the electron
transport layer and the electron injection layer are collectively
referred to as an organic layer. The organic layer may be made
of a low-molecular organic material or a high-molecular
organic material.

[0081] Thelow-molecular organic material may be applied
to all of the hole injection layer, the hole transport layer, the
light emitting (or emission) layer, the electron transport layer
and the electron injection layer. The low-molecular organic
material may be laminated in a single or complex structure,
and the applicable organic material may include copper
phthalocyanine (CuPc), N,N'-Di(naphthalene-1-y1)-N,N'-
diphenyl-benzidine (NPB), tris-8-hydroxyquinoline alumi-
num (Alg3), and the like. The low-molecular organic mate-
rials may be formed by a method such as vacuum deposition
using a mask and may be formed by a printing method such as
inkjet or gravure printing.

[0082] The high-molecular organic material may be
applied to, for example, a hole injection layer (HIL), a hole
transport layer (HTL), a light emitting layer (EML), and the
like. For example, the hole transport layer may be made of
poly(3,4-ethylenedioxythiophene) (PEDOT), and the light
emitting layer may be made of poly-phenylenevinylene
(PPV)-based and polyfluorene-based high-molecular organic
materials.
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[0083] The second electrode 500 is formed on the electron
layer 700. The second electrode 500 may be made of a mate-
rial which is generally used in the art. The second electrode
500 may also be provided as a transparent electrode or a
reflective electrode. When the second electrode 500 is pro-
vided as a transparent electrode, the second electrode 500
may include a layer made of Li, Ca, LiF/Ca, LiF/Al, Al, Mg
or a compound thereof and a layer made of a material for
forming a transparent electrode such as 1TO, 120, Zn0O, or
In203 thereon. When the second electrode 500 is provided as
a reflective electrode, the second electrode 500 may be pro-
vided by depositing Li, Ca, LiF/Ca, LiF/AL Al, Mg or their
compounds. In the top emission type organic light emitting
display device illustrated in FIG. 6, the second electrode 500
is manufactured as a transparent electrode. For example, the
second electrode 500 may be formed by using LiF/Al
[0084] A sealing material or an encapsulation layer may be
further formed on the second electrode 500.

[0085] Another embodiment of the present invention pro-
vides a manufacturing method of an organic light emitting
display device. For example, the manufacturing method may
include forming a first electrode on a substrate, forming an
auxiliary light emitting layer having a pattern including a
plurality of sub-patterns spaced apart from each other on the
first electrode, forming a light emitting layer on the auxiliary
light emitting layer, and forming a second electrode on the
light emitting layer.

[0086] FIGS.7A to7F sequentially illustrate a manufactur-
ing process of an organic light emitting display device
according to an embodiment of the present invention.

[0087] In an embodiment, in order to manufacture the
organic light emitting display device, first, the first electrode
200 is formed on the substrate 100 (see FIG. 7A).

[0088] The pixel defining layer 600 is formed between the
first electrodes 200 (see FIG. 7B). That is, after the forming of
the first electrode, a pixel defining layer 600 configuring (or
partitioning) the first electrode for a pixel unit (e.g., pixel-by-
pixel) and defining a pixel area is formed at edge sides of the
first electrode. The opening formed by the pixel defining layer
600 becomes (or defines) a pixel area, and in the subsequent
process of forming the auxiliary light emitting layer, the
pattern provided in the auxiliary light emitting layer is formed
at a portion corresponding to the pixel area.

[0089] The pixel defining layer 600 is made of a material
having an insulation property, and configures (or partitions)
the first electrode 200 for a pixel unit and defines a pixel area.
The pixel defining layer 600 is formed at edge sides of the first
electrode to define an area of the light emitting layer 400 and
an area where the pattern provided on the auxiliary light
emitting layer 300 is formed.

[0090] Next, a material 301 for forming the auxiliary light
emitting layer 300 is applied all over the first electrode 200
and the pixel defining layer 600 (see FIG. 7C). Next, after a
pattern mask 800 is disposed over the material 301 for form-
ing the auxiliary light emitting layer and then light L. is selec-
tively irradiated with respect to the material 301 for forming
the auxiliary light emitting layer 300 (see FIG. 7D) having a
pattern 310 formed through developing (see FIG. 7E).
[0091] Thatis, according to an embodiment, the forming of
the auxiliary light emitting layer 300 includes applying the
material 301 for forming the auxiliary light emitting layer on
the first electrode 200 (see FIG. 7C) and patterning the mate-
rial 301 for forming the auxiliary light emitting layer (see
FIG. 7D).
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[0092] A photopolymerizable material may be used as the
material 301 for forming the auxiliary light emitting layer. An
example of a material for forming the auxiliary light emitting
layer having a photopolymerizable property includes a mate-
rial containing at least one of a material for hole injection and
a material for hole transport, a photosensitizer, and a photo-
initiator.

[0093] The material for hole injection may use any materi-
als for forming the hole injection layer in the art. The material
forholeinjection may include, for example, CuPc, MTDATA,
TDAPB, 1-NaphDATA, TPTE, and the like.

[0094] The material for hole transport may also use any
materials for forming the hole transport layer in the art. The
material for hole transport may include, for example, TPD,
NPB, Spiro-TPD, DNIC, and the like.

[0095] An example of a photosensitizer includes a trans-
parent photosensitive resin. In one embodiment, the transpar-
ent photosensitive resin is a resin which is polymerized by
light irradiation.

[0096] The photosensitizer may include, for example,
methacrylic acid, acrylic acid, crotonic acid, maleic acid,
methyl methacylate, benzyl methacylate, 2-hydroxyethyl
methacrylate, vinyl pyrrolidone, styrene, and the like.
[0097] The photoinitiator may use any materials which are
generally used as a photoinitiator in the art. For example,
acetophenone, acylphosphine, triazine, and the like may be
used as the photoinitiator.

[0098] According to an embodiment, the patterning of the
material 301 for forming the auxiliary light emitting layer
(see FIG. 7D) includes disposing the pattern mask 8§00 over
the material 301 for forming the auxiliary light emitting layer
300 disposed on the first electrode, irradiating light L through
the pattern mask, and developing the material for forming the
auxiliary light emitting layer.

[0099] In an embodiment, a light transmitting portion
where the light is transmitted and a non-transmitting portion
where the light is not transmitted are patterned and divided in
the pattern mask 800. When the material 301 for forming the
auxiliary light emitting layer is photopolymerized by irradi-
ating the light L, since an irradiation amount of the light that
reaches each portion of the material 301 for forming the
auxiliary light emitting layer due to the pattern mask 800
varies, a difference in photopolymerization for each portion
occurs. As a result, during the development, a difference in
the degree of the development occurs to form the pattern 310
having a slit. The developing method may use a developing
method which is generally used in the art. An etching may be
performed after the developing. The etching may use a wet
etching or dry etching method. The etching may also use an
etching method which is generally used in the art.

[0100] According to an embodiment, in the forming of the
auxiliary light emitting layer 300, a hole injection layer hav-
ing the pattern 310 may be formed. In such an embodiment,
the hole injection layer forms the auxiliary light emitting
layer 300. The hole injection layer may singly form the aux-
iliary light emitting layer 300. The forming of the auxiliary
light emitting layer 300 may further include forming a hole
transport layer on the hole injection layer. A laminate of the
hole injection layer and the hole transport layer may form the
auxiliary light emitting layer 300 (see FIG. 4).

[0101] According to an embodiment, in the forming of the
auxiliary light emitting layer 300, a hole transport layer hav-
ing the pattern 310 may be formed. In such an embodiment,
the hole transport layer forms the auxiliary light emitting
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layer 300. The hole transport layer may singly form the aux-
iliary light emitting layer 300. The forming of the auxiliary
light emitting layer 300 may further include forming the hole
injection layer on the first electrode before forming the hole
transport layer. A laminate of the hole injection layer and the
hole transport layer may form the auxiliary light emitting
layer 300 (see FIG. 3).
[0102] The light emitting layer 400 may be formed on the
auxiliary light emitting layer 300 with the pattern 310 (see
FIG. 7F). In this case, the light emitting layer 400 is formed in
an opening on the first electrodes 200 configured (or parti-
tioned) by the pixel defining layer 600 for a pixel unit.
[0103] In the forming of the light emitting layer 400, a
printing method may be used. That is, a material for forming
the light emitting layer may be printed to form the light
emitting layer. The printing may use any one of inkjet printing
and gravure printing.
[0104] Recently, as ademand for a large-sized organic light
emitting display device is increased, a printing method for
forming the light emitting layer 400 has been attempted.
However, in the case of using the printing method, the light
emitting layer 400 may be formed in a dome shape due to a
difference in a surface tension between the material for form-
ing the light emitting layer and the pixel defining layer 600 in
some cases. However, in an embodiment of the present inven-
tion, the material for forming the light emitting layer is uni-
formly (or substantially uniformly) spread by the pattern
formed on the auxiliary light emitting layer 300 disposed
between the light emitting layer 400 and the first electrode
200. As a result, the surface of the light emitting layer 400
may be flat (or more flat).
[0105] An electron layer 700 may be formed on the light
emitting layer 400 and at a portion of the auxiliary light
emitting layer 300 on which the light emitting layer 400 is not
disposed (see FIG. 7G). The electron layer 700 may be an
electron injection layer or an electron transport layer. A lami-
nate of an electron injection layer and an electron transport
layer may form the electron layer 700. In FIG. 7G, it is
exemplified that the electron injection layer forms the elec-
tron layer 700. In some cases, the electron layer 700 may not
be formed.
[0106] As such, in forming the electron layer 700 according
to embodiments of the present invention, the second electrode
500 is formed on the electron layer 700 (see FIG. 7H).
Accordingly, an organic light emitting display device as illus-
trated in FIG. 7H may be manufactured.
[0107] From the foregoing, it will be appreciated that
embodiments of the present invention have been described
herein for purposes of illustration, and that various modifica-
tions may be made without departing from the scope and
spirit of the present invention. Accordingly, the embodiments
disclosed herein are not intended to be limiting, with the true
scope and spirit being indicated by the following claims and
equivalents thereof.
What is claimed is:
1. An organic light emitting display device, comprising:
a substrate;
a first electrode on the substrate;
an auxiliary light emitting layer on the first electrode and
having a pattern comprising a plurality of sub-patterns
spaced apart from each other;
a light emitting layer on the auxiliary light emitting layer;
and

a second electrode on the light emitting layer.
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2. The organic light emitting display device of claim 1,
wherein a pixel defining layer is at edge sides of the first
electrode to configure the first electrode for a pixel unit and
define a pixel area, and corresponding ones of the sub-pat-
terns are at a position corresponding to the pixel area of the
auxiliary light emitting layer.

3. The organic light emitting display device of claim 1,
wherein the auxiliary light emitting layer having the pattern
comprising the plurality of sub-patterns spaced apart from
each other is a hole transport layer.

4. The organic light emitting display device of claim 3,
wherein a hole injection layer is between the hole transport
layer and the first electrode.

5. The organic light emitting display device of claim 1,
wherein the auxiliary light emitting layer having the pattern
comprising the plurality of sub-patterns spaced apart from
each other is a hole injection layer.

6. The organic light emitting display device of claim 5,
wherein a hole transport layer is on the hole injection layer.

7. The organic light emitting display device of claim 6,
wherein the hole transport layer has substantially the same
pattern as the pattern on the hole injection layer.

8. The organic light emitting display device of claim 1,
wherein each sub-pattern of the plurality of sub-patterns com-
prises a slit, a cylinder, a prism, a cross column, a cone, a
pyramid, a convex lens, or a concave lens.

9. The organic light emitting display device of claim 1,
wherein a height of the pattern is in the range of about 5 nm to
100 nm.

10. The organic light emitting display device of claim 1,
wherein a distance between the sub-patterns is in the range of
about 3 um to 30 pm.

11. The organic light emitting display device of claim 1,
wherein a width of a bottom of each sub-pattern of the plu-
rality of sub-patterns is in the range of about 3 pm to 30 pm.

12. The organic light emitting display device of claim 1,
wherein the pattern comprises a plurality of slits in parallel to
each other in one direction, and a height of the slits is about 5
nm to 100 nm, a distance between the slits is about 3 pm to 30
um, and a width of each of the slits is about 3 um to 30 um.

13. A manufacturing method of an organic light emitting
display device, comprising:

forming a first electrode on a substrate;

forming an auxiliary light emitting layer having a pattern

comprising a plurality of sub-patterns spaced apart from
each other, on the first electrode;

forming a light emitting layer on the auxiliary light emit-

ting layer; and
forming a second electrode on the light emitting layer.
14. The manufacturing method of an organic light emitting
display device of claim 13, further comprising:
forming a pixel defining layer to configure the first elec-
trode for a pixel unit to define a pixel area, the pixel
defining layer being formed at edge sides of the first
electrode after the forming of the first electrode,

wherein the pattern is formed at a portion corresponding to
the pixel area, in the forming of the auxiliary light emit-
ting layer.

15. The manufacturing method of an organic light emitting
display device of claim 13, wherein the forming the auxiliary
light emitting layer comprises applying a material for form-
ing the auxiliary light emitting layer on the first electrode; and
patterning the material for forming the auxiliary light emit-
ting layer.
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16. The manufacturing method of an organic light emitting
display device of claim 15, wherein the material for forming
the auxiliary light emitting layer is a photopolymerizable
material.

17. The manufacturing method of an organic light emitting
display device of claim 15, wherein the material for forming
the auxiliary light emitting layer comprises at least one of a
material for hole injection and a material for hole transport; a
photosensitizer; and a photoinitiator.

18. The manufacturing method of an organic light emitting
display device of claim 17, wherein the photosensitizer com-
prises a transparent photosensitive resin.

19. The manufacturing method of an organic light emitting
display device of claim 15, wherein the patterning the mate-
rial for forming the auxiliary light emitting layer comprises
disposing a pattern mask over the material for forming the
auxiliary light emitting layer on the first electrode; irradiating
light through the pattern mask; and developing the light-
irradiated material for forming the auxiliary light emitting
layer.
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20. The manufacturing method of an organic light emitting
display device of claim 13, wherein in the forming the auxil-
iary light emitting layer, a hole injection layer having a pat-
tern is formed.

21. The manufacturing method of an organic light emitting
display device of claim 20, further comprising:

forming a hole transport layer on the hole injection layer.

22. The manufacturing method of an organic light emitting
display device of claim 13, wherein in the forming the auxil-
iary light emitting layer, a hole transport layer having a pat-
tern is formed.

23. The manufacturing method of an organic light emitting
display device of claim 22, further comprising:

forming a hole injection layer on the first electrode before

forming the hole transport layer.

24. The manufacturing method of an organic light emitting
display device of claim 13, wherein in the forming the light
emitting layer, a material for forming the light emitting layer
is printed.

25. The manufacturing method of an organic light emitting
display device of claim 24, wherein the printing is any one of
inkjet printing and gravure printing.
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