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(7) ABSTRACT

An electroluminescent display device can include a substrate
including a first emission area and a first non-emission area;
a first color filter pattern on the substrate and in the first
emission area; a first wall disposed in the first non-emission
area and surrounding the first color filter pattern; an overcoat
layer on the first wall and the first color filter pattern and
including a first micro-lens structure having a non-flat
surface in the first emission area; and a light emitting diode
on the overcoat layer and in the first emission area.
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1
ELECTROLUMINESCENT DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §
119(a) of Korean Patent Application No. 10-2017-0110947,
filed in the Republic of Korea on Aug. 31, 2017, which is
incorporated herein by reference in its entirety.

BACKGROUND
1. Technical Field

The present disclosure relates to an electroluminescent
display device, and more particularly, to an electrolumines-
cent display device including a micro lens array (MLA) with
improved reliability.

2. Discussion of the Related Art

Recently, flat panel displays having excellent character-
istics, such as being thin, lightweight and having low power
consumption, have been widely developed and applied to
various fields.

Among the flat panel displays, an electroluminescent
display device is a device in which a charge is injected into
an emissive layer formed between a cathode, which is an
electron-injecting electrode, and an anode, which is a hole-
injecting electrode, such that excitons are formed, and then
radiative recombination of the excitons occurs such that
light is emitted.

The electroluminescent display device is able to be
formed even on a flexible substrate, such as plastic, and has
an advantage in a contrast ratio due to being a self-emitting
type. In addition, the electroluminescent display device can
easily realize a dynamic image due to a fast response time
of about several microseconds (us) and has no limit in a
viewing angle. Moreover, the electroluminescent display
device is stable even at a low temperature, and can be driven
at a relatively low voltage of DC 5V to 15V, which allows
for the manufacture and design of a drive circuit to be more
simple given the low driving voltage.

FIG. 1 is a schematic cross-sectional view of a related art
electroluminescent display device.

As illustrated in FIG. 1, an electroluminescent display
device 1 includes a substrate 10, a thin film transistor Tr
disposed on the substrate 10, a light emitting diode D
disposed above the substrate 10 and connected to the thin
film transistor Tr, and a color filter pattern 50 disposed below
the light emitting diode D. The electroluminescent display
device may further include an encapsulation layer disposed
above the light emitting diode D.

The light emitting diode D includes a first electrode 41, an
emitting layer 42, and a second electrode 43, and light from
the emitting layer 42 is output to the outside through the first
electrode 41.

The light emitted from the emitting layer 42 passes
through various configurations of the electroluminescent
display device 1 and exits the electroluminescent display
device 1.

However, a surface plasmon component generated at a
boundary between a metal and the emitting layer 42 and an
optical waveguide mode, which is configured by the emit-
ting layer 42 inserted into reflective layers at both sides,
accounts for about 60 to 70% of emitted light.
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Accordingly, among the light emitted from the emitting
layer 42, some light remains trapped inside the electrolumi-
nescent display device 1, rather than exiting the electrolu-
minescent display device 1. Thus, there is a problem in that
the light extraction efliciency (out-coupling efliciency) of
the electroluminescent display device 1 is degraded.

SUMMARY

Accordingly, the present invention is directed to an elec-
troluminescent display that substantially obviates one or
more of the problems due to limitations and disadvantages
of the related art.

Additional features and advantages of the invention will
be set forth in the description which follows, and in part will
be apparent from the description, or may be learned by
practice of the invention. The objectives and other advan-
tages of the invention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described herein, the present disclosure provides an
electroluminescent display device including a substrate
including a first emission area and a first non-emission area;
a first color filter pattern on the substrate and in the first
emission area; a wall disposed in the first non-emission area
and surrounding the first color filter pattern; an overcoat
layer on the wall and the first color filter pattern and
including a first micro-lens structure in the first emission
area; an emitting diode on the overcoat layer and in the first
emission area.

It is to be understood that both the foregoing general
description and the following detailed description are
explanatory and are intended to provide further explanation
of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain principles of the invention.

FIG. 1 is a cross-sectional view schematically illustrating
a related art electroluminescent display device.

FIG. 2 is a circuit diagram illustrating a single subpixel
region of an electroluminescent display device according to
an embodiment of the present disclosure.

FIG. 3 is a schematic cross-sectional view of an elec-
troluminescent display device according to an embodiment
of the present disclosure.

FIG. 4 is a schematic cross-sectional view of a micro lens
included in an overcoat layer of the electroluminescent
display device according to an embodiment of the present
disclosure.

FIG. 5 is a picture showing a color filter pattern that has
been damaged in a process of forming a micro lens of the
overcoat layer.

FIG. 6 is a schematic cross-sectional view of an elec-
troluminescent display device according to another embodi-
ment of the present disclosure.

FIG. 7 is a schematic plane view of a wall formed in a
single pixel of the electroluminescent display device accord-
ing to an embodiment of the present disclosure.
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FIG. 8 is a cross-sectional view taken along line VIII-VIII
of FIG. 7, according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION

Reference will now be made in detail to the embodiments,
examples of which are illustrated in the accompanying
drawings.

FIG. 2 is a circuit diagram illustrating a single subpixel
region of an electroluminescent display device according to
an embodiment of the present disclosure.

As illustrated in FIG. 2, the electroluminescent display
device according to an embodiment of the present disclosure
includes a gate line GL and a data line DL crossing each
other to define a subpixel region SP. A switching thin film
transistor Ts, a driving thin film transistor Td, a storage
capacitor Cst, and a light emitting diode D are formed in
each subpixel region SP.

A gate electrode of the switching thin film transistor Ts is
connected to the gate line GL, and a source electrode of the
switching thin film transistor Ts is connected to the data line
DL. A gate electrode of the driving thin film transistor Td is
connected to a drain electrode of the switching thin film
transistor Ts, and a drain electrode of the driving thin film
transistor Td is connected to a high-potential voltage VDD.
An anode of the light emitting diode D is connected to a
source electrode of the driving thin film transistor Td, and a
cathode is connected to a low-potential voltage VSS. The
storage capacitor Cst is connected to the gate electrode and
the source electrode of the driving thin film transistor Td.

In an image display operation of such an electrolumines-
cent display device, the switching thin film transistor Ts is
turned on in accordance with a gate signal applied through
the gate line GL, and a data signal applied to the data line
DL is applied to the gate electrode of the driving thin film
transistor Td and one electrode of the storage capacitor Cst
through the switching thin film transistor Ts.

The driving thin film transistor Td is turned on in accor-
dance with the data signal and controls a current which flows
in the light emitting diode D to display an image. The light
emitting diode D emits light due to a current of the high-
potential voltage VDD transmitted through the driving thin
film transistor Td.

That is, since an amount of current in the light emitting
diode D is proportional to an amplitude of the data signal,
and an intensity of light emitted by the light emitting diode
D is proportional to the amount of current in the light
emitting diode D, the subpixel region SP displays a gray-
scale, which differs in accordance with the amplitude of the
data signal, and as a result, the electroluminescent display
device displays an image.

The storage capacitor Cst serves to maintain a charge
which corresponds to the data signal during one frame in
order to make an amount of current flowing in the light
emitting diode D constant and maintain a grayscale, which
the light emitting diode D displays, to be constant.

A transistor and/or a capacitor other than the switching
and driving thin film transistors Ts and Td and the storage
capacitor Cst may be further added in the subpixel region SP.

FIG. 3 is a schematic cross-sectional view of an elec-
troluminescent display device according to a first embodi-
ment of the present disclosure, and FIG. 4 is a cross-
sectional view of a micro lens included in an overcoat layer
of the electroluminescent display device according to the
first embodiment of the present disclosure.

10

15

20

25

30

35

40

45

50

55

60

65

4

As illustrated in FIG. 3, an electroluminescent display
device 100 according to the first embodiment of the present
disclosure can include a substrate 110, a thin film transistor
120, a color filter pattern 150, an overcoat layer 160, and a
light emitting diode D electrically connected to the thin film
transistor 120.

The electroluminescent display device 100 according to
the first embodiment of the present disclosure is illustrated
as being a bottom emission type in which light from an
emitting layer 142 is output to the outside through a first
electrode 141, but embodiments are not limited thereto.

That is, the electroluminescent display device 100 accord-
ing to the first embodiment of the present disclosure can also
be a top emission type. In the top emission type electrolu-
minescent display device 100, the color filter pattern 150 is
located on or over on the light emitting diode D, and light
from the emitting layer 142 is output to the outside through
a second electrode 143.

When the electroluminescent display device 100 is the top
emission type, a reflective electrode or a reflective layer can
be further formed below the first electrode 141. For
example, the reflective electrode or the reflective layer can
be formed of an aluminum-palladium-copper (APC) alloy.
In this instance, the second electrode 143 can have a
relatively small thickness for light to transmit therethrough.

The electroluminescent display device 100 according to
the first embodiment of the present disclosure can include
the thin film transistor 120 on the substrate 110. The thin film
transistor 120 includes a gate electrode 121, an active layer
122, a source electrode 123, and a drain electrode 124.

Specifically, the gate electrode 121 of the thin film tran-
sistor 120 and a gate insulating layer 131 can be disposed on
the substrate 110.

The active layer 122, which overlaps the gate electrode
121, can be disposed on the gate insulating layer 131.

An etch stopper 132 for protecting a channel area of the
active layer 122 can be disposed on the active layer 122.

The source electrode 123 and the drain electrode 124,
which contact with the active layer 122, may be disposed on
the active layer 122.

The electroluminescent display device to which the
embodiments of the present disclosure are applicable is not
limited to that illustrated in FIG. 3. The electroluminescent
display device can further include a buffer layer disposed
between the substrate 110 and the active layer 122, and the
etch stopper 132 may be omitted.

For convenience of description, only the driving thin film
transistor has been illustrated from among various thin film
transistors that can be included in the electroluminescent
display device 100. Although the thin film transistor 120 will
be described as having an inverted staggered structure (or
bottom gate structure) in which, with respect to the active
layer 122, the gate electrode 121 is disposed to be opposite
to the source electrode 123 and the drain electrode 124, this
is merely an example. A thin film transistor, which has a
coplanar structure (or top gate structure) in which, with
respect to the active layer 122, the gate electrode 121 is
disposed to be collinear with the source electrode 123 and
the drain electrode 124, can also be used.

A protective layer 133 can be disposed on the drain
electrode 124 and the source electrode 123, and the color
filter pattern 150 may be disposed above the protective layer
133.

The protective layer 133 is illustrated as having a flat top
surface. Alternatively, the protective layer 133 can also be
disposed along the shapes of surfaces of configurations
located below the protective layer 133.
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The color filter pattern 150 is configured to change (or
filter) a color of light emitted from the emitting layer 142,
and may be one of a red color filter pattern, a green color
filter pattern, and a blue color filter pattern.

The color filter pattern 150 on the protective layer 133 can
be disposed to correspond to an emission area EA. Alterna-
tively, the color filter pattern 150 may only be disposed in
portions of the emission area EA.

Emission area FA refers to an area in which the emitting
layer 142 emits light by the first electrode 141 and the
second electrode 143, and the color filter pattern 150 being
disposed at a position corresponding to the emission area EA
means that the color filter pattern 150 is disposed to prevent
a blurring phenomenon and a ghost phenomenon which
occur due to mixing of light emitted from adjacent emission
areas EA.

For example, the color filter pattern 150 can be disposed
to overlap the emission area EA and have a size smaller than
or equal to that of the emission area EA.

However, the arrangement position and size of the color
filter pattern 150 can be determined by various factors, such
as a distance between the color filter pattern 150 and the first
electrode 141, a distance between the color filter pattern 150
and each protruding portion PP and depressed portion DP of
a micro lens included in the overcoat layer 160, and a
distance between an emission area EA and another emission
area EA, as well as the size and position of the emission area
EA.

A pixel of the electroluminescent display device 100 can
include one or more subpixels. For example, a single pixel
can include two to four subpixels.

A subpixel refers to a unit in which a specific type of color
filter pattern 150 is formed or a unit in which a light emitting
diode D is formed that is capable of emitting a particular
color without a color filter pattern.

Colors defined in a subpixel can include red (R), green
(G), blue (B), and optionally white (W), but embodiments
are not limited thereto.

The overcoat layer 160 can be disposed on the color filter
pattern 150 and the protective layer 133.

The protective layer 133 may be omitted. That is, the
overcoat layer 160 may be disposed on the thin film tran-
sistor 120.

The color filter pattern 150 is illustrated as being disposed
on the protective layer 133, but embodiments are not limited
thereto. The color filter pattern 150 can be disposed at any
position between the overcoat layer 160 and the substrate
110.

Particularly, in order to improve light extraction efficiency
in the electroluminescent display device 100 according to
the first embodiment of the present disclosure, the micro lens
(micro-lens structure) ML can be disposed in the overcoat
layer 160 corresponding to the emission area EA.

The micro lens ML can include a plurality of recessed
portions DP and a plurality of protruding portions PP, but
embodiments are not limited thereto, and the micro lens ML
can have various other shapes.

For example, a micro lens including a plurality of pro-
truding portions PP and connecting portions configured to
connect adjacent protruding portions PP can be formed in
the overcoat layer 160.

In an area in which the plurality of recessed portions DP
and the plurality of protruding portions PP are not disposed,
the overcoat layer 160 serves as a planarization layer.

Each of the plurality of recessed portions DP can have
various shapes in a plane view, such as a hexagonal shape,
a semicircular shape, a semielliptical shape, and a quadri-
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lateral shape. For example, each of the plurality of recessed
portions DP can have a circular divot shape, while each of
the plurality of protruding portions PP can take the form of
araised wavy shape between the divots (e.g., see FIG. 7 and
FIG. 8, the micro-lens structure can have an egg crate or egg
carton type of shape).

The light emitting diode D including the first electrode
141, the emitting layer 142, and the second electrode 143
can be disposed on the overcoat layer 160.

To block the diffusion of outgassing from the overcoat
layer 160 to the light emitting diode D, a second protective
layer having an insulating property can be disposed between
the overcoat layer 160 and the first electrode 141.

Namely, the second protective layer, which follows the
morphology of the plurality of recessed portions DP and the
plurality of protruding portions PP of the overcoat layer 160,
can be disposed between the overcoat layer 160 and the first
electrode 141.

The first electrode 141 can be disposed on the overcoat
layer 160.

The first electrode 141 may be an anode or cathode for
supplying one of an electron or a hole to the emitting layer
142.

A situation in which the first electrode 141 of the elec-
troluminescent display device according to the first embodi-
ment of the present disclosure is an anode will be described
as an example.

The first electrode 141 can be formed of a conductive
material having a relatively high work function value. For
example, the first electrode 141 can be formed of a trans-
parent conductive material such as indium-tin-oxide (ITO)
and indium-zinc-oxide (IZ0).

The first electrode 141 may be connected to the source
electrode 123 of the thin film transistor 120 through a
contact hole formed in the overcoat layer 160 and may be
separately formed for each pixel region.

In the electroluminescent display device 100 according to
the first embodiment of the present disclosure, the thin film
transistor 120 is an N-type thin film transistor in which the
first electrode 141 is connected to the source electrode 123,
but embodiments are not limited thereto. When the thin film
transistor 120 is a P-type thin film transistor, the first
electrode 141 can also be connected to the drain electrode
124.

The first electrode 141 can also be electrically connected
to the emitting layer 142 by being adjacent to the emitting
layer 142 with a conductive material therebetween.

The first electrode 141 is disposed in a shape which
follows the morphology of a surface of the overcoat layer
160. Namely, the shape of the micro lens ML is reflected
onto the first electrode 141.

That 1s, the first electrode 141 can be disposed in a form
which follows the morphology of the plurality of recessed
portions DP and the plurality of protruding portions PP of
the overcoat layer 160 (e.g., both can have a same wavy
pattern or a same bumpy pattern, which match each other).

A bank layer 136 can be disposed on the overcoat layer
160 and the first electrode 141. The bank layer 136 may
include an opening 136a exposing the first electrode 141.
The bank layer 136 can be disposed between adjacent pixel
(or subpixel) areas and serve to differentiate the adjacent
pixel (or subpixel) areas.

In this instance, the plurality of recessed portions DP and
the plurality of protruding portions PP of the overcoat layer
160 can be disposed in the opening 136a of the bank layer
136.
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That is, since the plurality of recessed portions DP and the
plurality of protruding portions PP of the overcoat layer 160
are disposed to overlap with the color filter pattern 150, the
plurality of recessed portions DP and the plurality of pro-
truding portions PP of the overcoat layer 160 can overlap the
color filter pattern 150, which is disposed below the plurality
of recessed portions DP and the plurality of protruding
portions PP, and overlap the opening 1364 of the bank layer
136, which is disposed above the plurality of recessed
portions DP and the plurality of protruding portions PP.

The emitting layer 142 can be disposed on the exposed
first electrode 141.

The emitting layer 142 can have a tandem white structure
in which a plurality of emitting layers are stacked to emit
white light. For example, the emitting layer 142 can include
a first emitting layer configured to emit blue light and a
second emitting layer disposed on the first emitting layer and
configured to emit light having a color which turns white
when mixed with blue. The second emitting layer may be an
emitting layer configured to emit yellow-green light.

The emitting layer 142 may only include emitting layers
that emit one of blue light, red light, and green light. In this
instance, the electroluminescent display device may not
include the color filter pattern 150.

In this instance, an emitting material of the emitting layer
142 can be an organic emitting material or an inorganic
emitting material, such as a quantum dot.

Also, the emitting layer 142 can have a shape which
follows the morphology of the overcoat layer 160 (e.g., both
can have a same bumpy or wavy pattern).

The second electrode 143 for supplying one of an electron
or a hole to the emitting layer 142 can be disposed on the
emitting layer 142.

In this instance, the second electrode 143 may be an anode
or a cathode. A situation in which the second electrode 143
of the electroluminescent display device 100 according to
the first embodiment of the present disclosure is a cathode
will be described as an example.

The second electrode 143 can be formed of a conductive
material having a relatively low work function value and
may be located on an entire surface of a display area. For
example, the second electrode 143 may be formed of Al,
Mg, Ag, or an alloy thereof, but it is not limited thereto.

The second electrode 143 can have a shape which follows
the morphology of the overcoat layer 160 (e.g., both can
have a same bumpy or wavy pattern).

The first electrode 141, the emitting layer 142, and the
second electrode 143 are included in the light emitting diode
D, and the light emitting diode D follows the morphology of
the plurality of recessed portions DP and the plurality of
protruding portions PP of the overcoat layer 160 (e.g.,
similar to a piece of lasagna).

The shape of the light emitting diode D can be realized
using the plurality of recessed portions DP and the plurality
of protruding portions PP of the overcoat layer 160.

In this instance, the overcoat layer 160 has a first thick-
ness K1 (a distance from a top surface of the color filter
pattern 150 to a peak of the plurality of the protruding
portions PP of the overcoat layer 160) in the emission area
EA and the overcoat layer 160 has a second thickness K2 (a
distance from a top surface of the protective layer 133 to a
flat top surface of the overcoat layer 160) in the non-
emission area. The first thickness K1 in the emission area is
smaller than the second thickness K2 in the non-emission
area.

The overcoat layer 160 can have a third thickness K3 (a
distance from the top surface of the protective layer 133
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(and/or a bottom surface of the color filter pattern 150) to the
peak of the plurality of protruding portions PP of the
overcoat layer 160). The third thickness K3 can be greater
than or equal to the second thickness K2. Namely, a height
of the overcoat layer 160 from the substrate 110 (or the
protective layer 133) in the emission area EA can be greater
than or equal to a height of the overcoat layer 160 from the
substrate 110 (or the protective layer 133) in the non-
emission area NEA.

As described above, the overcoat layer 160, which
includes the micro lens ML including the plurality of
recessed portions DP and the plurality of protruding portions
PP, is disposed in the electroluminescent display device 100
according to the first embodiment of the present disclosure.
Accordingly, light, which has not been extracted to the
outside due to total reflection of the light inside the first
electrode 141 and the emitting layer 142, among light
emitted from the emitting layer 142 can be made to travel at
an angle which is smaller than a total reflection critical
angle. For example, the micro-lens structure can have a
non-flat surface or interface between layers that is config-
ured to vary a critical angle above which total internal
reflection occurs. In order to allow more light to escape out
of the electroluminescent display device. In other words, out
of all of the light generated by the emitting layer 142, some
of that light is reflected back inside the emitting layer 142,
which normally would never be able to escape (e.g.. trapped
light), but it can bounce around until it hits a better angle
(e.g., less than the critical angle) on one of the bumps or
depressions of the micro-lens structure and finally get
reflected to the outside. In this way. external luminous
efficiency can be improved through multiple reflections.

To form the plurality of recessed portions DP and the
plurality of protruding portions PP at the overcoat layer 360
corresponding to the emission area EA, after a photoresist is
coated and patterned by a photolithography process, a heat
treatment is performed. In this instance, there is a problem
in that the first thickness K1 of the overcoat layer 160
corresponding to the emission area EA is not formed thick
enough.

FIG. 5 is a picture showing a color filter pattern damaged
in a process of forming a micro lens of the overcoat layer.

As illustrated in FIG. 5, due to an insufficient first
thickness K1 of the overcoat layer 160 in the process of
forming the recessed portions DP of the overcoat layer 160,
the color filter pattern 150 disposed below the overcoat layer
160 may be exposed and damaged in the heat treatment
process (e.g., the depressions extend too far and etch into the
color filter pattern 150, the overcoat layer 160 can become
pitted from the heat).

Such damage on the color filter pattern 150 is recognized
as a black spot in an image and causes degradation of image
quality of the electroluminescent display device 100.

Hereinafter, description will be given, according to a
second embodiment, of an electroluminescent display
device capable of improving the light extraction efficiency
and preventing occurrence of a black spot.

Hereinafter, detailed description of configurations identi-
cal or similar to those of the first embodiment may be
omitted.

FIG. 6 is a schematic cross-sectional view of an elec-
troluminescent display device according to a second
embodiment of the present disclosure.

As illustrated in FIG. 6, an electroluminescent display
device 200 according to the second embodiment of the
present disclosure includes a substrate 210, a thin film
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transistor 220, a color filter pattern 250, an overcoat layer
260, and a light emitting diode D electrically connected to
the thin film transistor 220.

The electroluminescent display device 200 according to
the second embodiment of the present disclosure is illus-
trated as being a bottom emission type in which light from
an emitting layer 242 is output to the outside through a first
electrode 241, but embodiments are not limited thereto.

That is, the electroluminescent display device 200 accord-
ing to the second embodiment of the present disclosure can
also be a top emission type. In the top emission type
electroluminescent display device 100, the color filter pat-
tern 250 is located on or over on the light emitting diode D,
and light from the emitting layer 242 is output to the outside
through a second electrode 243.

When the electroluminescent display device 200 is the top
emission type, a reflective electrode or a reflective layer can
be added below the first electrode 241. For example, the
reflective electrode or the reflective layer may be formed of
an APC alloy. In this instance, the second electrode 243 can
have a relatively small thickness for light to transmit there-
through.

The electroluminescent display device 200 according to
the second embodiment of the present disclosure can include
the thin film transistor 120 on the substrate 110. The thin film
transistor 120 includes a gate electrode 221, an active layer
222, a source electrode 223, and a drain electrode 224.

Specifically, the gate electrode 221 of the thin film tran-
sistor 220 and a gate insulating layer 231 can be disposed on
the substrate 210.

The active layer 222, which overlaps the gate electrode
221, may be disposed on the gate insulating layer 231.

An etch stopper 232 for protecting a channel area of the
active layer 222 can be disposed on the active layer 222.

The source electrode 223 and the drain electrode 224,
which come into contact with the active layer 222, may be
disposed on the active layer 222.

The electroluminescent display device 200 to which the
embodiments of the present disclosure are applicable is not
limited to that illustrated in FIG. 6. The electroluminescent
display device 200 can further include a buffer layer dis-
posed between the substrate 210 and the active layer 222,
and the etch stopper 232 may be omitted.

For convenience of description, only the driving thin film
transistor has been illustrated from among various thin film
transistors that can be included in the electroluminescent
display device 200. Although the thin film transistor 220 will
be described as having an inverted staggered structure (or
bottom gate structure) in which, with respect to the active
layer 222, the gate electrode 221 is disposed opposite the
source electrode 223 and the drain electrode 224, this is
merely an example, and a thin film transistor, which has a
coplanar structure (or top gate structure) in which, with
respect to the active layer 222, the gate electrode 221 is
disposed to be collinear with the source electrode 223 and
the drain electrode 224, can also be used.

A protective layer 233 may be disposed on the drain
electrode 224 and the source electrode 223, and the color
filter pattern 250 can be disposed above the protective layer
233.

The protective layer 233 is illustrated to have a flat top
surface. Alternatively, the protective layer 233 can also be
disposed along the shapes of surfaces of configurations
located below the protective layer 233.

The color filter pattern 250 is configured to change (or
filter) a color of light emitted from the emitting layer 242,
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and may be one of a red color filter pattern, a green color
filter pattern, and a blue color filter pattern.

The color filter pattern 250 on the protective layer 233 can
be disposed to correspond to an emission area EA. Alterna-
tively, the color filter pattern 250 may only be disposed in
portions of the emission area EA.

Emission area EA refers to an area in which the emitting
layer 242 emits light by the first electrode 241 and the
second electrode 243, and the color filter pattern 250 being
disposed at a position corresponding to the emission area EA
means that the color filter pattern 250 is disposed to prevent
a blurring phenomenon and a ghost phenomenon which
occur due to mixing of light emitted from adjacent emission
areas EA.

For example, the color filter pattern 250 can be disposed
to overlap with the emission area EA and have a size that is
smaller than or equal to a size of the emission area EA.

However, the arrangement position and size of the color
filter pattern 250 can be determined by various factors such
as a distance between the color filter pattern 250 and the first
electrode 241, a distance between the color filter pattern 250
and each protruding portion PP and recessed portion DP of
a micro lens included in the overcoat layer 260, and a
distance between an emission area EA and another emission
area EA, as well as the size and position of the emission area
EA.

A pixel of the electroluminescent display device 200 can
include one or more subpixels. For example, a single pixel
may include two to four subpixels.

Subpixel refers to a unit in which a specific type of color
filter pattern 250 is formed or in which the light emitting
diode D is capable of emitting a particular color without the
color filter pattern 250 being formed.

Colors defined in a subpixel may include red (R), green
(G), blue (B), and optionally white (W), but embodiments
are not limited thereto.

Particularly, in the electroluminescent display device 200
according to the second embodiment of the present disclo-
sure, a wall 270 can be disposed in a non-emission area
outside the color filter pattern 250. Namely, the wall 270 can
be formed in the non-emission area to surround the emission
area EA. Alteratively, the wall 270 can be formed in
portions of the non-emission area.

The wall 270 is disposed at a side of the color filter pattern
250 and has a thickness that is greater than the thickness of
the color filter pattern 250.

The wall 270 can include red, blue, and green wall
patterns formed of the same color filter material and dis-
posed at the same layer as red, blue, and green color filter
patterns 250.

The wall 270 can have a structure in which a plurality of
wall patterns are stacked on each other. For example, the
wall 270 can include at least two of the red, blue, and green
wall patterns stacked on top of each other.

The wall 270 will be described in more detail below.

The overcoat layer 260 can be disposed on the color filter
pattern 250, the wall 270, and the protective layer 233.

The protective layer 233 may be omitted. That is, the
overcoat layer 260 may be disposed on the thin film tran-
sistor 220.

The color filter pattern 250 and the wall 270 are illustrated
as being disposed on the protective layer 233, but embodi-
ments are not limited thereto. The color filter pattern 250 and
the wall 270 can be disposed at any position between the
overcoat layer 260 and the substrate 210.

Due to the wall 270 being formed in the non-emission
area, the overcoat layer 260 in the emission area EA of the
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electroluminescent display device 200 according to the
second embodiment can have a thickness greater than the
first thickness K1 (of FIG. 4) of the overcoat layer 160 (of
FIG. 4) in the emission area EA (of FIG. 4) of the electrolu-
minescent display device 100 (of FIG. 3) according to the
first embodiment.

That 1s, even with an amount of material smaller than that
of a material for forming the overcoat layer 160 (of FIG. 4)
according to the first embodiment, a fourth thickness K4 of
the overcoat layer 260 in the emission area EA according to
the second embodiment can be formed to be greater than the
first thickness K1 (of FIG. 4) of the overcoat layer 160 (of
FIG. 4) in the emission area EA (of FIG. 4) according to the
first embodiment.

Further, when the wall 270 is formed to surround the
emission area EA, due to a trapping effect by the wall 270,
the fourth thickness K4 of the overcoat layer 260 corre-
sponding to the emission area EA can further be formed
thicker than the first thickness K1 of the overcoat layer 160
(of FIG. 4) corresponding to the emission area EA (of FIG.
4) according to the first embodiment. In other words, the
wall 270 can help hold the material of overcoat layer 260
together and help the overcoat layer 260 be built up even
higher and thicker. In addition, since the wall 270 displaces
more volume, the overcoat layer 260 can be made thicker
even when the same amount of overcoat material is used, as
compared with the first embodiment shown in FIG. 4.

To improve the light extraction efficiency in the electrolu-
minescent display device 200 according to the second
embodiment of the present disclosure, a micro lens ML can
be disposed in the overcoat layer 260 corresponding to the
emission area EA.

The micro lens ML can include a plurality of recessed
portions DP and a plurality of protruding portions PP, but
embodiments are not limited thereto, and the micro lens ML
can have various other shapes.

For example, a micro lens ML including a plurality of
protruding portions PP and connecting portions configured
to connect adjacent protruding portions PP can be formed in
the overcoat layer 260.

In an area in which the plurality of recessed portions DP
and the plurality of protruding portions PP are not disposed,
the overcoat layer 260 serves as a planarization layer. For
example, the overcoat layer 260 in the non-emission area
can have a flat top surface.

Each of the plurality of recessed portions DP may have
various shapes in the plane view (e.g., when viewed from
above), such as a hexagonal shape, a semicircular shape, a
semielliptical shape, and a quadrilateral shape.

A pitch of the plurality of recessed portions DP can be in
the range of about 4 um to 12 pm, but it is not limited
thereto.

To form the plurality of recessed portions DP and the
plurality of protruding portions PP on the overcoat layer 260
corresponding to the emission area EA, a heat treatment is
performed after a photoresist has been coated and patterned
by a photolithography process.

Since the overcoat layer 260 of the electroluminescent
display device 200 according to the second embodiment is
formed to be thick in an area corresponding to the emission
area EA in comparison to the first embodiment, the color
filter pattern 250 can be prevented from being exposed and
damaged in the heat treatment process in the process of
forming the recessed portions DP on the overcoat layer 260
corresponding to the emission area EA. In other words, since
the overcoat layer 260 is thicker, it can better shield and
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protect the color filter pattern 250 from the heat treatment
process (e.g., pitting of the color filter pattern 250 can be
avoided).

The light emitting diode D including the first electrode
241, the emitting layer 242, and the second electrode 243
can be disposed on the overcoat layer 260.

To block the spread of outgassing from the overcoat layer
260 to the light emitting diode D, a second protective layer
having an insulating property can be disposed between the
overcoat layer 260 and the first electrode 241.

Namely, the second protective layer, which follows the
morphology of the plurality of recessed portions DP and the
plurality of protruding portions PP of the overcoat layer 260,
can be disposed between the overcoat layer 260 and the first
electrode 241.

The first electrode 241 can be disposed on the overcoat
layer 260.

The first electrode 241 may be an anode or cathode for
supplying one of an electron or a hole to the emitting layer
242.

A situation in which the first electrode 241 of the elec-
troluminescent display device 200 according to the second
embodiment of the present disclosure is an anode will be
described as an example.

The first electrode 241 can be formed of a conductive
material having a relatively high work function value. For
example, the first electrode 241 can be formed of a trans-
parent conductive material such as 1TO and 1ZO.

The first electrode 241 may be connected to the source
electrode 223 of the thin film transistor 220 through a
contact hole formed in the overcoat layer 260 and may be
separately formed for each pixel region.

In the electroluminescent display device 200 according to
the second embodiment of the present disclosure, the thin
film transistor 220 is an N-type thin film transistor in which
the first electrode 241 is connected to the source electrode
223, but embodiments are not limited thereto. When the thin
film transistor 220 is a P-type thin film transistor, the first
electrode 241 may also be connected to the drain electrode
224.

The first electrode 241 may also be electrically connected
to the emitting layer 242 by being adjacent to the emitting
layer 242 with a conductive material therebetween.

The first electrode 241 is disposed to follow the morphol-
ogy of a surface of the overcoat layer 260. Namely, the shape
of the micro lens ML is reflected onto the first electrode 241.

That is, the first electrode 241 can be disposed in a form
which follows the morphology of the plurality of recessed
portions DP and the plurality of protruding portions PP of
the overcoat layer 260 (e.g., both can have the same bumpy
or wavy pattern).

A bank layer 236 can be disposed on the overcoat layer
260 and the first electrode 241. The bank layer 236 is
disposed on an edge of the first electrode 241 and has an
opening 236a exposing the first electrode 241. The bank
layer 236 may be disposed between adjacent pixel (or
subpixel) areas and serve to differentiate the adjacent pixel
(or subpixel) areas.

In this instance, the plurality of recessed portions DP and
the plurality of protruding portions PP of the overcoat layer
260 can be disposed in the opening 236a of the bank layer
236.

That is, since the plurality of recessed portions DP and the
plurality of protruding portions PP of the overcoat layer 260
are disposed to overlap with the color filter pattern 250, the
plurality of recessed portions DP and the plurality of pro-
truding portions PP of the overcoat layer 260 can overlap the
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color filter pattern 250, which is disposed below the plurality
of recessed portions DP and the plurality of protruding
portions PP, and overlap the opening 2364 of the bank layer
236, which is disposed above the plurality of recessed
portions DP and the plurality of protruding portions PP.

The emitting layer 242 can be disposed on the first
electrode 241.

The emitting layer 242 may have a tandem white structure
in which a plurality of emitting layers are stacked to emit
white light. For example, the emitting layer 242 can include
a first emitting layer configured to emit blue light and a
second emitting layer disposed on the first emitting layer and
configured to emit light having a color which turns white
when mixed with blue. The second emitting layer can be an
emitting layer configured to emit yellow-green light.

The emitting layer 242 may only include emitting layers
that emit one of blue light, red light, and green light. In this
instance, the electroluminescent display device 200 may not
include the color filter pattern 250.

In this instance, an emitting material of the emitting layer
242 can be an organic emitting material or an inorganic
emitting material, such as a quantum dot.

Also, the emitting layer 242 can have a shape which
follows the morphology of the overcoat layer 260 (e.g., both
can have the same bumpy or wavy pattern).

The second electrode 243 for supplying one of an electron
or a hole to the emitting layer 242 may be disposed on the
emitting layer 242.

In this instance, the second electrode 243 may be an anode
or a cathode. A situation in which the second electrode 243
of the electroluminescent display device 200 according to
the second embodiment of the present disclosure is a cath-
ode will be described as an example.

The second electrode 243 can be formed of a conductive
material having a relatively low work function value and can
be located on an entire surface of a display area. For
example, the second electrode 243 can be formed of Al, Mg,
Ag, or an alloy thereof, but it is not limited thereto.

The second electrode 243 can have a shape which follows
the morphology of the overcoat layer 260.

The first electrode 241, the emitting layer 242, and the
second electrode 243 constitute the light emitting diode D.
and the light emitting diode D follows the morphology of the
plurality of recessed portions DP and the plurality of pro-
truding portions PP of the overcoat layer 260 (e.g., the light
emitting diode D can be shaped similar to a piece of lasagna,
in which a plurality of wavy layers are stacked on top of each
other).

The shape of the light emitting diode D may be realized
using the plurality of recessed portions DP and the plurality
of protruding portions PP of the overcoat layer 260.

FIG. 7 is a schematic plane view of a wall formed in a
single pixel of the electroluminescent display device accord-
ing to the second embodiment of the present disclosure, and
FIG. 8 is a cross-sectional view taken along line VIII-VIII of
FIG. 7.

As illustrated in FIG. 7, a pixel of the electroluminescent
display device 200 according to the second embodiment of
the present disclosure can include one or more subpixels.
For example, a single pixel P can include first to fourth
subpixels SP1, SP2, SP3, and SP4.

Each of the first to fourth subpixels SP1, SP2, SP3, and
SP4 corresponds to an emission area EA.

A non-emission area NEA can be formed to surround each
of the first to fourth subpixels SP1, SP2, SP3, and SP4.

Referring to FIGS. 7 and 8, a color filter pattern can be
disposed in first to fourth emission areas EA1, EA2, EA3,
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and EA4, which respectively correspond to the first to fourth
subpixels SP1, SP2. SP3, and SP4.

In this instance, the color filter pattern can be formed in
all of the first to fourth emission areas EA1, EA2, EA3, and
EA4 or may only be formed in some of the first to fourth
emission areas EA1, EA2. EA3, and EA4.

For example, a red color filter pattern 250R can be formed
in the first emission area EA1, and color filter patterns 250R,
250B, and 250G may not be formed in the second emission
area EA2.

A blue color filter pattern 250B can be formed in the third
emission area EA3, and a green color filter pattern 250G can
be formed in the fourth emission area EA4.

In this instance, a width of the first emission area EA1 can
be approximately 44 um, a width of the second emission
area EA2 can be approximately 84 pm, a width of the third
emission area EA3 can be approximately 62 pm, and a width
of the fourth emission area EA4 can be approximately 44
wm. Namely, the width of the first emission area EA1 can be
equal to that of the fourth emission area EA4, and the width
of the third emission area EA3 can be greater than the first
emission area EA1 and smaller than the second emission
area EA2. But, it is not limited thereto.

The red, blue, and green color filter patterns 250R, 2508,
and 250G can have the same thickness. Alternatively, the
red, blue, and green color filter patterns 250R, 250B, and
250G can have different thicknesses.

For example, the red, blue, and green color filter patterns
250R, 2508, and 250G can have the same thickness within
the range of about 2 um to 3 pm or have different thick-
nesses.

The red, blue, and green color filter patterns 250R, 2508,
and 250G can be formed to overlap an emission area or
formed to have a smaller area than the emission area.

A non-emission area NEA can be disposed to surround
each of the first to fourth emission areas EA1, EA2, EA3,
and EA4.

The wall 270 can be formed in the non-emission area
NEA. The wall 270 can overlap the bank layer 236. For
example, the wall 270 can be formed in all non-emission
areas NEA or only be formed in some of the non-emission
areas NEA. The wall can completely surround the emission
area EA or partially surround the emission area EA.

Heights of walls 270 which respectively surround the first
to fourth emission areas EA1, EA2, EA3, and EA4 can be
equal to or differ from each other.

In this instance, the wall 270 can include red, blue, and
green wall patterns 270R, 270B, and 270G which are formed
of the same material and disposed at the same layer as the
red, blue, and green color filter patterns 250R, 250B, and
250G.

That is, the wall 270 can have a structure in which the
plurality of wall patterns 270R, 270B, and 270G are stacked.
For example, the wall 270 can be formed by at least two of
the red, blue, and green wall patterns 270R, 270B, and 270G
being stacked on top of each other.

For example, when the red, green, and blue color filter
patterns 250R, 250G, and 250B are repeatedly formed in
sequence, the wall 270 includes the red wall pattern 270R
and the green wall pattern 270G being stacked such that the
wall 270 having a double-layered structure in the non-
emission area NEA is provided. Alternatively, the wall 270
includes the red wall pattern 270R, the green wall pattern
270G, and the blue wall pattern 270B being stacked such
that the wall 270 having a triple-layered structure in the
non-emission area NEA is provided. The number of stacked
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wall patterns 270R, 270B, and 270G and the stacking order
thereof may be modified in various ways.

Hereinafter, a situation in which a triple-layered structure
wall 270 is formed will be described as an example.

The wall patterns 270R, 270B, and 270G can be defined
as a first wall pattern, a second wall pattern, and a third wall
pattern, according to the stacking order thereof.

That is, the wall patterns 270R, 270B, and 270G can be
defined as a first wall pattern stacked on the top surface of
the protective layer 233 (of FIG. 6), a second wall pattern
stacked on the top of the first wall pattern, and a third wall
pattern stacked on the top of the second wall pattern.

Namely, in FIG. 8, the red wall pattern 270R as the first
wall pattern is disposed on the protective layer 233 (of FIG.
6), and the green wall pattern 270G as the second wall
pattern and the blue wall pattern 270B as the third wall
pattern are sequentially stacked on the red wall pattern
270R, but there is no limitation in the stack order of the red,
green and blue wall patterns 270R, 270G and 270B. For
example, the blue wall pattern 270B as the second wall
pattern can be positioned on the green wall pattern 270G as
the first wall pattern and under the red wall pattern 270R as
the third wall pattern.

A thickness of the first wall pattern can be in the range of
about 2 pm to 3 pum.

For example, when the first wall pattern is formed as the
red wall pattern 270R, the thickness of the first wall pattern
can be approximately 3 um, and when the first wall pattern
is formed as the blue wall pattern 270B or the green wall
pattern 270G, the thickness of the first wall pattern can be
approximately 2 pm. However, it is not limited thereto.

A thickness of each of the second wall pattern and the
third wall pattern, which are stacked above the first wall
pattern, can be in the range of about 0.5 um to 1 um.

That is, regardless of which of the red, blue, and green
wall patterns 270R, 270B, and 270G forming the second
wall pattern and the third wall pattern, each of the second
wall pattern and the third wall pattern can be formed with a
thickness in the range of about 0.5 um to 1 pm.

For example, when the red, green, and blue wall patterns
270R, 270G, and 270B are sequentially stacked in that order,
the red wall pattern 270R as the first wall pattern, may have
a thickness of approximately 3 um, and each of the green and
blue wall patterns 270G and 270B as the second and third
wall patterns can have a thickness in the range of about 0.5
um to 1 um.

When the blue, red, and green wall patterns 270B, 270R,
and 270G are sequentially stacked in that order, the blue wall
pattern 270B as the first wall pattern can have a thickness of
approximately 2 pm, and each of the red and green wall
patterns 270R and 270G as the second and third wall
patterns can have a thickness in the range of about 0.5 pm
to 1 pm.

When the green, red, and blue wall patterns 270G, 270R,
and 270B are sequentially stacked in that order, the green
wall pattern 270G as the first wall pattern may have a
thickness of approximately 2 pm, and each of the red and
blue wall patterns 270R and 270B as the second and third
wall patterns can have a thickness in the range of about 0.5
um to 1 um.

However, these are merely examples, and embodiments
are not limited thereto. The first to third wall patterns may
be formed with the same thickness.

A width d of each of the red, green, and blue wall patterns
270R, 270G, and 270B can be in the range of about 3 um to
5 um, but embodiments are not limited thereto.
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Particularly, since the red, blue, and green wall patterns
270R, 270B, and 270G formed in the non-emission area
NEA can be formed using a process of forming the red, blue,
and green color filter patterns 250R, 250B, and 250G which
are formed in the emission area EA (of FIG. 6), an additional
process is not required.

The overcoat layer 260 can be disposed on the color filter
patterns 250R, 250B, and 250G, the protective layer 233 (of
FIG. 6) and the wall 270.

Due to the wall 270 being formed in the non-emission
area NEA, the fourth thickness K4 (a distance from the top
surface of the color filter pattern 250 to the peak of the
plurality of protruding portions PP of the overcoat layer 260,
or T1 (of FIG. 8)) of the overcoat layer 260 in the emission
area EA (of FIG. 6) of the electroluminescent display device
200 (of FIG. 6) according to the second embodiment can be
formed to be greater than the first thickness K1 (of FIG. 4)
of the overcoat layer 160 (of FIG. 4) in the emission area EA
(of FIG. 4) of the electroluminescent display device 100 (of
FIG. 3) according to the first embodiment.

That is, even with an amount of material smaller than that
of a material for forming the overcoat layer 160 (of FIG. 4)
according to the first embodiment, the overcoat layer 260 of
the electroluminescent display device 200 (of FIG. 6)
according to the second embodiment of the present disclo-
sure can be formed with a thickness greater than the first
thickness K1 (of FIG. 4) of the overcoat layer 160 (of FIG.
4) in the emission area EA (of FIG. 4) according to the first
embodiment.

Further, when the wall 270 is formed to surround the
emission area EA (of FIG. 6), due to a trapping effect by the
wall 270, the fourth thickness K4 of the overcoat layer 260
in the emission area EA (of FIG. 6) can be formed even
thicker than the first thickness K1 of the overcoat layer 160
(of FIG. 4) in the emission area EA (of FIG. 4) according to
the first embodiment.

For example, when the wall 270 having a thickness of
approximately 3 pm is formed, the fourth thickness K4 of
the overcoat layer 260 according to the second embodiment
can be greater by approximately 1.5 pum than the first
thickness K1 of the overcoat layer 160 (of FIG. 4) according
to the first embodiment.

Accordingly, the color filter pattern 250 can be prevented
from being exposed and damaged in the heat treatment
process in the process of forming the recessed portions DP
and/or the protruding portion PP on the overcoat layer 260
corresponding to the emission area EA (of FIG. 6).

A fifth thickness K5 of the overcoat layer 260 formed in
the non-emission area NEA of the electroluminescent dis-
play device 200 according to the second embodiment can be
smaller than the second thickness K2 of the overcoat layer
160 (of FIG. 4) formed in the non-emission area NEA (of
FIG. 4) of the electroluminescent display device 100 (of
FIG. 3). However, this is not a problem since the micro lens
formed of the plurality of recessed portions DP and the
plurality of protruding portions PP is not formed in the
overcoat layer 260 which is formed in the non-emission area
NEA.

That 1s, the overcoat layer 260 can have a form including
the plurality of recessed portions DP and the plurality of
protruding portions PP in the emission area EA (of FIG. 6)
and have a flat top surface in the non-emission area NEA.

The fifth thickness K5 (a distance from the top surface of
the protective layer 233 to the smooth top surface of the
overcoat layer 260) of the overcoat layer 260 formed in the
non-emission area NEA can be smaller than or equal to a
sixth thickness K6 (a distance from the top surface of the
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protective layer 233 to the peak of the protruding portion PP
of the overcoat layer 260). Namely, a height of the overcoat
layer 260 from the substrate 210 (or the protective layer 233)
in the emission area EA can be greater than or equal to a
height of the overcoat layer 260 from the substrate 210 (or
the protective layer 233) in the non-emission area NEA.

The plurality of recessed portions DP and the plurality of
protruding portions PP of the overcoat layer 260 formed in
the first to fourth emission areas EA1, EA2, EA3, and EA4
have been described as having the same respective width,
but embodiments are not limited thereto. The respective
width of the plurality of recessed portions DP and the
plurality of protruding portions PP of the overcoat layer 260
may differ from each other in the first to fourth emission
areas EA1, EA2, EA3, and EA4.

That is, by forming a width of the recessed portion DP of
the overcoat layer 260 or the maximum width of the pro-
truding portion PP of the overcoat layer 260 to be smaller
(e.g., more bumps and depressions, and more densely
spaced), as the luminous efficiency in the first to fourth
emission areas EA1, EA2, EA3, and EA4 is lower, light
extraction effect can be further improved in an emission area
with low efficiency.

As described above, the overcoat layer 260 including the
micro lens ML formed of the plurality of recessed portions
DP and the plurality of protruding portions PP is disposed in
the electroluminescent display device 200 according to the
second embodiment of the present disclosure. Accordingly,
light, which has not been extracted to the outside due to total
reflection of the light inside the first electrode 241 and the
emitting layer 242, among light emitted from the emitting
layer 242 can be made to travel at an angle which is smaller
than a total reflection critical angle. In other words, light that
would be reflected internally by a flat diode can be allowed
to escape and reflected 1o the outside with a wavy diode
according to embodiments. In this way, external luminous
efficiency can be improved through multiple reflections.

Further, by disposing the wall 270 in the non-emission
area NEA, a thickness K4 of the overcoat layer 260 can be
increased so that exposure and damage of the color filter
pattern 250 are prevented in the process of forming the
recessed portions PP on the overcoat layer 260 which
corresponds to the emission area EA. In this way, degrada-
tion of image quality due to damage on the color filter
pattern may be prevented and pitting of the color filter
pattern 250 can be prevented.

InFIG. 8, the overcoat layer 260 has a thickness K7 on the
wall 270. Alternatively, the overcoat layer 260 in the non-
emission area NEA can have the same height from the
protective layer 233 as the wall 270 such that the overcoat
layer 260 and the wall 270 may provide a flat top surface in
the non-emission area NEA.

Since the wall 270 is formed of the same material as the
color filter pattern 250, an additional process is not required.
Also, since a smaller amount of overcoat layer-forming
material is used in comparison to the first embodiment, price
competitiveness can be further improved.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the embodi-
ments of the invention without departing from the spirit or
scope of the invention. Thus, it is intended that the modi-
fications and variations cover this invention provided they
come within the scope of the appended claims and their
equivalents.
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What is claimed is:

1. An electroluminescent display device, comprising:

a substrate including a first emission area and a first

non-emission area;

a first color filter pattern on the substrate and in the first

emission area;

a first wall disposed in the first non-emission area and

surrounding the first color filter pattern;

an overcoat layer on the first wall and the first color filter

pattern and including a first micro-lens structure having
a non-flat surface in the first emission area; and

a light emitting diode on the overcoat layer and in the first

emission area,

wherein a height of the first wall from the substrate is

greater than a height of the first color filter pattern from
the substrate,
wherein the first wall is formed of a same material and
disposed at a same layer as the first color filter pattern
or a color filter pattern in an adjacent pixel region,

wherein the first wall is thicker than the first color filter
pattern or the color filter pattern in the adjacent pixel
region, and

wherein the first wall is disposed between the substrate

and the overcoat layer, and the overcoat layer in the first
emission area is configured to be thicker than the
overcoat layer in the first non-emission area by the first
wall.

2. The electroluminescent display device according to
claim 1, wherein the non-flat surface of the micro-lens
structure in the overcoat layer is configured to vary a critical
angle above which total internal reflection occurs to allow
additional light to escape out of the electroluminescent
display device.

3. The electroluminescent display device according to
claim 1, further comprising:

a second color filter pattern in a second emission area of

the substrate; and

a second wall in a second non-emission area of the

substrate and surrounding the second color filter pat-
tern,

wherein the overcoat layer further includes a second

micro-lens structure having a non-flat surface in the
second emission area.

4. The electroluminescent display device according to
claim 3, further comprising:

a third color filter pattern in a third emission area of the

substrate; and

a third wall in a third non-emission area of the substrate

and surrounding the third color filter pattern,

wherein the overcoat layer further includes a third micro-

lens structure having a non-flat surface in the third
emission area.

5. The electroluminescent display device according to
claim 4, wherein the first color filter pattern is a red color
filter pattern, the second color filter pattern is a blue color
filter pattern, and the third color filter pattern is a green color
filter pattern.

6. The electroluminescent display device according to
claim 4, wherein the first, second and third walls have a
difference in a height.

7. The electroluminescent display device according to
claim 4, wherein each of the first, second and third micro-
lens structures includes a plurality of recessed portions and
a plurality of protruding portions, and the plurality of
recessed portions and the plurality of protruding portions of
at least one of the micro-lens structures has a difference in
a width to the plurality of recessed portions and the plurality
of protruding portions of another one of the micro-lens
structures.
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8. The electroluminescent display device according to
claim 1, wherein the first wall includes a first wall pattern
and a second wall pattern on the first wall pattern, and a first
thickness of the first wall pattern is greater than a second
thickness of the second wall pattern.

9. The electroluminescent display device according to
claim 8, wherein the first wall pattern further includes a third
wall pattern between the first and second wall patterns, and
a third thickness of the third wall pattern is smaller than the
first thickness.

10. The electroluminescent display device according to
claim 9, wherein the first wall pattern is a red wall pattern,
the second wall pattern is a green wall pattern, and the third
wall pattern is a blue wall pattern, and

wherein a width of each of the red, green, and blue wall

patterns is in a range of approximately 3 um to 5 pm.

11. The electroluminescent display device according to
claim 1, wherein the overcoat layer has a first height in the
first emission area and a second height in the first non-
emission area, and the second height is smaller than the first
height.

12. The electroluminescent display device according to
claim 1, wherein the light emitting diode includes a first
electrode on the first micro-lens structure, an emitting layer
on the first electrode and a second electrode on the emitting
layer.

13. The electroluminescent display device according to
claim 12, wherein at least one of the first electrode, the
emitting layer and the second electrode has a shape that
follows contours of the non-flat surface of the micro-lens
structure in the overcoat layer.

14. The electroluminescent display device according to
claim 13, further comprising a bank layer overlapping with
an edge portion of the first electrode,

wherein the first wall overlaps with a portion of the bank

layer.

15. The electroluminescent display device according to
claim 1, wherein a thickness of the first wall is greater than
a thickness of the first color filter pattern.

16. The electroluminescent display device according to
claim 1, wherein the non-flat surface of the micro-lens
structure in the overcoat layer has a wavy shape or a bumpy
shape.

17. The electroluminescent display device according to
claim 16, wherein the light emitting diode has a wavy shape
or a bumpy shape that corresponds to the wavy shape or the
bumpy shape of the non-flat surface of the micro-lens
structure in the overcoat layer.

18. The electroluminescent display device according to
claim 1, wherein the first wall includes a first wall pattern
and a second wall pattern on the first wall pattern,

wherein the first wall includes a first portion at a first side

of the first color filter pattern and a second portion at a
second side, which is opposite to the first side, of the
first color filter pattern, and

wherein the first wall pattern in the first portion of the first

wall is formed of a same material as the first wall
pattern in the second portion of the first wall, and the
second wall pattern in the first portion of the first wall
is formed of a same material as the second wall pattern
in the second portion of the first wall.

19. An electroluminescent display device, comprising:

a substrate including a first emission area and a first

non-emission area;
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a first color filter pattern on the substrate and in the first

emission area;

a first wall disposed in the first non-emission area and

surrounding the first color filter pattern;

an overcoat layer on the first wall and the first color filter

pattern and including a first micro-lens structure having
a non-flat surface in the first emission area; and

a light emitting diode on the overcoat layer and in the first

emission area,

wherein the first wall includes a first wall pattern and a

second wall pattern on the first wall pattern, and a first
thickness of the first wall pattern is greater than a
second thickness of the second wall pattern.

20. The electroluminescent display device according to
claim 19, wherein the first wall includes a first portion at a
first side of the first color filter pattern and a second portion
at a second side, which is opposite to the first side, of the first
color filter pattern, and

wherein the first wall pattern in the first portion of the first

wall is formed of a same material as the first wall
pattern in the second portion of the first wall, and the
second wall pattern in the first portion of the first wall
is formed of a same material as the second wall pattern
in the second portion of the first wall.

21. An electroluminescent display device, comprising:

a substrate including a first emission area and a first

non-emission area;

a first color filter pattern on the substrate and in the first

emission area;

a first wall disposed in the first non-emission area and

surrounding the first color filter pattern;

an overcoat layer on the first wall and the first color filter

pattern and including a first micro-lens structure having
a non-flat surface in the first emission area; and

a light emitting diode on the overcoat layer and in the first

emission area,

wherein a thickness of the first wall is greater than a

thickness of the first color filter pattern,
wherein the first wall is formed of a same material and
disposed at a same layer as the first color filter pattern
or a color filter pattern in an adjacent pixel region,

wherein the first wall is thicker than the first color filter
pattern or the color filter pattern in the adjacent pixel
region, and

wherein the first wall is disposed between the substrate

and the overcoat layer, and the overcoat layer in the first
emission area is configured to be thicker than the
overcoat layer in the first non-emission area by the first
wall.

22. The electroluminescent display device according to
claim 21, wherein the first wall includes a first wall pattern
and a second wall pattern on the first wall pattern,

wherein the first wall includes a first portion at a first side

of the first color filter pattern and a second portion at a
second side, which is opposite to the first side, of the
first color filter pattern, and

wherein the first wall pattern in the first portion of the first

wall 1s formed of a same material as the first wall
pattern in the second portion of the first wall, and the
second wall pattern in the first portion of the first wall
is formed of a same material as the second wall pattern
in the second portion of the first wall.
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