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1
ELECTROLUMINESCENT DISPLAY DEVICE

This application claims priority from and the benefit of
Korean Patent Application No. 10-2017-0166006, filed on
Dec. 5, 2017, which is incorporated herein by reference in
its entirety for all purposes as if fully set forth herein.

BACKGROUND

Technical Field

The present disclosure relates to an electroluminescent
display device, and more particularly, to an electrolumines-
cent display device in which a partition wall having a low
refractive index is disposed so that light extraction efficiency
may be improved and color mixture may be substantially
prevented.

Discussion of the Related Art

In recent years, flat panel displays having excellent char-
acteristics, 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
electrical charge carriers are injected into a light-emitting
layer formed between a cathode and an anode. The cathode
is an electron-injecting electrode. The anode is a hole-
injecting electrode. Excitons are then formed and finally,
radiative recombination of the excitons occurs, thereby
emitting light.

The electroluminescent display device is formed using a
flexible substrate, such as plastic because it is self-luminous
and has excellent contrast ratios. The electroluminescent
display device has a response time of several microseconds,
which is advantageous for displaying moving images. The
electroluminescent display device also has wide viewing
angles and is stable under low temperatures. Because the
electroluminescent display device is driven by a low voltage
of direct current (DC) of about 5 V to 15V, it is easy to
design and manufacture driving circuits. Recently, as the
size of substrates has been increased and display devices
have evolved to have a high resolution, pixel pitch has been
decreased and color mixture has become a problem.

SUMMARY

Accordingly, example embodiments of the present dis-
closure are directed to an electroluminescent display device
that substantially obviates one or more of the problems due
to limitations and disadvantages of the related art. An aspect
of the present disclosure is to provide an electroluminescent
display device with high resolution in which a first partition
wall and a second partition wall having a relatively low
refractive index are disposed so that light extraction effi-
ciency may be improved and/or color mixture may be
prevented.

To achieve these and other aspects of the inventive
concepts, and in accordance with the purpose of the present
invention, as embodied and broadly described, an electrolu-
minescent display device includes: a substrate including a
plurality of pixel regions; a plurality of light emitting diodes
spaced apart from each other on the substrate and each
corresponding to the plurality of pixel regions, respectively;
a plurality of encapsulation films respectively covering each
of the light emitting diodes of the plurality of light emitting
diodes, wherein the plurality of encapsulation films has a
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first refractive index; a first partition wall disposed between
each of the encapsulation films of the plurality of encapsu-
lation films, wherein the first partition wall corresponds to a
boundary between the plurality of pixel regions and has a
second refractive index lower than the first refractive index;
and a color filter layer disposed on the plurality of encap-
sulation films and the first partition wall, wherein the color
filter layer includes a plurality of color filter patterns having
a third refractive index and the color filter layer further
includes a second partition wall disposed between each of
the plurality of color filter patterns, and wherein the second
partition wall has a fourth refractive index lower than the
third refractive index.

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

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the present disclosure, and
which are incorporated in and constitute a part of this
specification, illustrate example embodiments of the present
disclosure and together with the description serve to explain
various principles of the present disclosure. In the drawings:

FIG. 1 is a circuit diagram illustrating a single pixel
region of an electroluminescent display device according to
an example embodiment of the present disclosure.

FIG. 2 is a cross-sectional view illustrating an electrolu-
minescent display device according to a first example
embodiment of the present disclosure.

FIG. 3 is an enlarged view of a portion of an electrolu-
minescent display device according to the first example
embodiment of the present disclosure.

FIG. 4 is a cross-sectional view illustrating an electrolu-
minescent display device according to a second example
embodiment of the present disclosure.

FIG. 5 is an enlarged view of a portion of the electrolu-
minescent display device according to the second example
embodiment of the present disclosure.

FIG. 6 1s a graph illustrating light extraction efficiency
according to refractive indices of first and second partition
walls according to the first and second example embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

Reference will now be made in detail to example embodi-
ments of the present disclosure, examples of which may be
illustrated in the accompanying drawings.

First Example Embodiment

FIG. 1 is a circuit diagram illustrating a single pixel
region of an electroluminescent display device according to
an example embodiment of the present disclosure.

As illustrated in FIG. 1, the electroluminescent display
device according to an example embodiment of the present
disclosure may include a gate line GL, a data line DL, a
switching thin film transistor Ts, a driving thin film transistor
Td, a storage capacitor Cst and a light-emitting diode D. The
gate line GL and the data line DL may cross each other to
define a pixel region SP. The switching thin film transistor
Ts, the driving thin film transistor Td, the storage capacitor
Cst and the light-emitting diode D may be formed in the
pixel region SP.
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A gate electrode of the switching thin film transistor Ts
may be connected to the gate line GL and a source electrode
of the switching thin film transistor Ts may be connected to
the data line DL. A gate electrode of the driving thin film
transistor Td may be connected to a drain electrode of the
switching thin film transistor Ts and a source electrode of the
driving thin film transistor Td may be connected to a high
voltage supply VDD. An anode of the light-emitting diode D
may be connected to a drain electrode of the driving thin film
transistor Td and a cathode of the light-emitting diode D
may be connected to a low voltage supply VSS. The storage
capacitor Cst may be connected to the gate electrode and the
drain electrode of the driving thin film transistor Td.

The electroluminescent display device may be driven to
display an image. For example, when the switching thin film
transistor Ts is turned on by a gate signal applied through the
gate line GL, a data signal from the data line DL may be
applied both to the gate electrode of the driving thin film
transistor Td and/or to an electrode of the storage capacitor
Cst through the switching thin film transistor Ts.

When the driving thin film transistor Td is turned on by
the data signal, an electric current flowing through the
light-emitting diode D may be controlled, thereby displaying
an image. The light-emitting diode D may emit light due to
the current supplied through the driving thin film transistor
Td from the high voltage supply VDD. For example, the
amount of current flowing through the light-emitting diode
D may be proportional to the magnitude of the data signal.
Additionally, the intensity of light emitted by the light-
emitting diode D may be proportional to the amount of
current flowing through the light-emitting diode D. Thus,
pixel regions SP may show different gray levels depending
on the magnitude of the data signal, and as a result, the
electroluminescent display device displays an image.

The storage capacitor Cst may maintain charges corre-
sponding to the data signal for a frame when the switching
thin film transistor Ts is turned off. Accordingly, even if the
switching thin film transistor Ts is turned off, the storage
capacitor Cst allows the amount of current flowing through
the light-emitting diode D to be constant and/or the gray
level shown by the light-emitting diode D to be maintained
until a next frame. Finally, a transistor and/or a capacitor
other than the switching and driving thin film transistors Ts
and Td and/or the storage capacitor Cst may be further added
in the pixel region SP.

FIG. 2 is a cross-sectional view illustrating an electrolu-
minescent display device according to the first example
embodiment of the present disclosure.

As illustrated in FIG. 2, an electroluminescent display
device 100 may include a substrate 110, thin film transistors
Td1, Td2, and Td3 and light emitting diodes D1, D2, and
D3. Thin film transistors Tdl, Td2, and Td3 and light
emitting diodes D1, D2, and D3 may be respectively formed
in pixel regions SP1, SP2, and SP3 disposed on the substrate
110. An encapsulation layer 170 may be disposed on the
light emitting diodes D1, D2, and D3. A color filter layer 180
disposed on the encapsulation layer 170.

The substrate 110 may also be referred to as a lower
substrate, a thin film transistor (TFT) substrate, or a back-
plane, in which case each of the pixel regions SP1, SP2, and
SP3 may refer to a unit in which a specific type of color filter
pattern among color filter patterns 181, 183, and 185 may be
formed. Thus, a specific color may be emitted. For example,
the pixel regions SP1, SP2, and SP3 may include a blue pixel
region SP1, a red pixel region SP2, and a green pixel region
SP3. However, the pixel regions SP1, SP2, and SP3 are not
limited thereto, and may further include a white pixel region.
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A semiconductor layer 122 may be formed in each of the
pixel regions SP1, SP2, and SP3. A gate insulating layer 124
may be formed on the semiconductor layer 122 over sub-
stantially all of the substrate 110 including the pixel regions
SP1, SP2, and SP3. The semiconductor layer 122 may
include an active area that may be formed of one or more
intrinsic semiconductor materials and disposed at the center
of the semiconductor layer 122. The semiconductor layer
may further include a source area and/or a drain area that are
formed of one or more impurity-doped semiconductor mate-
rials and are respectively formed at left and right positions
of the active area.

A gate electrode 126 may be formed on the gate insulating
layer 124 corresponding to the semiconductor layer 122 and
an interlayer insulating layer 128 may be formed on the gate
electrode 126. The interlayer insulating layer 128 and the
gate insulating layer 124 may include first and second
contact holes CH1 and CH2 configured to respectively
expose the source area and the drain area of the semicon-
ductor layer 122.

A source electrode 132 and a drain electrode 130 spaced
apart from each other are formed on the interlayer insulating
layer 128 corresponding to the semiconductor layer 122. The
source electrode 132 and the drain electrode 130 may be
respectively connected to the source area and the drain area
of the semiconductor layer 122 through the first and second
contact holes CH1 and CH2. The semiconductor layer 122,
the gate electrode 126, the source electrode 132, and the
drain electrode 130 formed in each of the pixel regions SP1,
SP2, and SP3 may respectively constitute each of the thin
film transistors Td1, Td2, and Td3.

Although coplanar type thin film transistors Td1, Td2, and
Td3 are illustrated in FIG. 2 as an example, example
embodiments are not limited thereto, and staggered type thin
film transistors may also be formed. Although only the
driving thin film transistors Td1, Td2, and Td3 are illustrated
in FIG. 2, a plurality of thin film transistors, such as the
switching thin film transistor Ts of FIG. 1 having the same
or substantially the same structure as the driving thin film
transistors Td1, Td2, and Td3 may be formed in a single
pixel region.

Although not illustrated in FIG. 2, a gate line GL, a data
line DL, and/or a power line may cross each other to define
the pixel regions SP1, SP2, and SP3 in FIG. 2. The switching
thin film transistor Ts of FIG. 2 may be connected to the gate
line GL and the data line DL. Each driving thin film
transistor Tdl, Td2, and Td3 may be connected to the
switching thin film transistor Ts of FIG. 2 and/or the power
line.

A passivation layer 134 may be formed on each of the thin
film transistors Td1, Td2, and Td3. The passivation layer
134 may include a third contact hole CH3 configured to
expose the source electrode 132. An overcoat layer may be
disposed on the passivation layer 134. In this case, the
passivation layer 134 and the overcoat layer may include the
third contact hole CH3 exposing the source electrode 132.

Holes h configured to partition the pixel regions SP1, SP2,
and SP3 may be formed in the passivation layer 134 and the
interlayer insulating layer 128. The light emitting diodes D1,
D2, and D3 may be partitioned by the holes h in the
passivation layer 134 and the interlayer insulating layer 128
so that the light emitting diodes D1, D2, and D3 may
respectively correspond to the pixel regions SP1, SP2, and
SP3. The light emitting diodes D1, D2, and D3 may be
spaced apart from each other and respectively disposed in
the pixel regions SP1, SP3, and SP3.
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Although the holes h are illustrated as being formed in the
passivation layer 134 and the interlayer insulating layer 128
in FIG. 2, this is merely an example. The electroluminescent
display device 100 may have various other structures in
which holes h capable of partitioning the light emitting
diodes D1, D2, and D3 corresponding to the pixel regions
SP1, SP2, and SP3 are formed. Holes h may be formed by
performing a light-exposing process using a photo mask and
a development process.

A first electrode 141 may be disposed on the passivation
layer 134. The first electrode 141 may be an anode or
cathode for supplying one of holes or electrons to a light-
emitting layer 142. Where the first electrode 141 of the
electroluminescent display device is an anode, the first
electrode 141 may be formed as a single layer of one or more
transparent conductive materials, such as indium tin oxide
(ITO). Alternatively, the first electrode 141 may be formed
of one or more conductive materials with relatively high
reflectance, such as a laminated structure of aluminum and
titanium (Ti/Al/Ti), a laminated structure of Al and ITO
(ITO/AVTTO), an APC alloy, and/or a laminated structure of
the APC alloy and ITO (ITO/APC/TO) to obtain a micro
cavity effect. The APC alloy refers to an alloy of silver (Ag),
palladium (Pd), and copper (Cu).

The first electrode 141 may be connected to the source
electrode 132 of each of the thin film transistors Td1, Td2,
and Td3 through the third contact hole CH3 formed in the
passivation layer 134 and may be separately formed in each
of the pixel regions SP1, SP2, and SP3. Although the
electroluminescent display device 100 has been described by
assuming that the thin film transistors Td1, Td2, and Td3 are
N-type thin film transistors and the first electrode 141 may
be connected to the source electrode 132, example embodi-
ments are not limited thereto. When the thin film transistors
Td1, Td2, and Td3 are P-type thin film transistors, the first
electrode 141 may be connected to the drain electrode 130.

An insulating pattern [P may be configured to cover an
edge of the first electrode 141 may be disposed on the first
electrode 141. The insulating pattern IP may be disposed to
cover a side surface and a portion of an upper surface of the
first electrode 141. The insulating pattern [P may be formed
of silicon oxide, but example embodiments are not limited
thereto. The insulating pattern 1P may mitigate a step dif-
ference of the first electrode 141 and improve current
efficiency. For example, when forming the light-emitting
layer 142 on the first electrode 141, the light-emitting layer
142 may be formed to have a relatively small thickness on
a stepped area of the first electrode 141 so that a current that
does not contribute to emission may be substantially pre-
vented from being focused.

The light-emitting layer 142 may be disposed on the first
electrode 141 and the insulating pattern IP and the light-
emitting layer 142 may emit white light. For example, the
light-emitting layer 142 may have a tandem white structure
in which a plurality of light-emitting layers is stacked to emit
white light. The light-emitting layer 142 may include a first
light-emitting layer configured to emit blue light and a
second light-emitting layer disposed on the first light-emit-
ting layer and configured to emit light having a color that
turns white when mixed with blue. The second light-emit-
ting layer may be a light-emitting layer configured to emit
yellow-green light, but example embodiments are not lim-
ited thereto. A light-emitting layer 142 configured to emit
one of blue light, red light, and green light may be disposed
in each of the pixel regions SP1, SP2, and SP3.

A luminescent material of the light-emitting layer 142
may be one or more organic luminescent materials having a
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refractive index of about 1.8 or higher or one or more
inorganic luminescent materials, such as a quantum dot. The
light-emitting layer 142 may be disposed in a shape that
follows the approximate morphologies of the entire or
substantially entire surfaces of the pixel regions SP1, SP2,
and SP3. The light-emitting layer 142 may be disposed in a
shape that follows the approximate morphology of the first
electrode 141, the insulating pattern IP formed in each of the
pixel regions SP1, SP2, and SP3, the holes h formed in the
passivation layer 134, and the interlayer insulating layer
128.

A second electrode 143 for supplying one of electrons or
holes to the light-emitting layer 142 may be disposed on the
light-emitting layer 142. The second electrode 143 may be
a cathode or an anode. Where the second electrode 143 of
the electroluminescent display device 100 is a cathode, the
second electrode 143 may be formed along the morphology
of the light-emitting layer 142. In this example, the second
electrode 143 may be formed to cover the light-emitting
layer 142 along the shape of the light-emitting layer 142.

The second electrode 143 may be formed of one or more
transparent conductive materials, such as ITO and/or indium
zinc oxide (IZ0) capable of transmitting light or may be
formed of one or more semi-transmissive conductive mate-
rials, such as magnesium (Mg), silver (Ag), or an alloy of
Mg and Ag. Accordingly, the first electrode 141, the insu-
lating pattern IP, the light-emitting layer 142, and the second
electrode 143 may overlap with each other and form each of
the light emitting diodes D1, D2, and D3. The light emitting
diodes D1, D2, and D3 may be spaced apart from each other
and be disposed corresponding to the pixel regions SP1,
SP2, and SP3, respectively.

The encapsulation layer 170 may be disposed on the light
emitting diodes D1, D2, and D3 formed corresponding to the
pixel regions SP1, SP2, and SP3, respectively. The encap-
sulation layer 170 of the electroluminescent display device
100 may include an encapsulation film 171 having a first
refractive index and a first partition wall PW1 having a
second refractive index lower than the first refractive index.

The encapsulation film 171 may be formed along the
morphology of the light emitting diodes D1, D2, and D3
corresponding to the pixel regions SP1, SP2, and SP3,
respectively. The encapsulation film 171 may be formed
along the morphology of the second electrode 143 disposed
at the uppermost portions of the light emitting diodes D1,
D2, and D3. Because the encapsulation film 171 may be
disposed along the morphology of the second electrode 143,
a groove may be formed in the encapsulation film 171
corresponding to a boundary between the pixel regions SP1,
SP2, and SP3. The encapsulation film 171 may be formed of
an inorganic film and/or may have a multilayer structure. For
example, the encapsulation film 171 may include at least one
layer formed of silicon nitride, aluminum nitride, zirconium
nitride, titanium nitride, hafnium nitride, tantalum nitride,
silicon oxide, aluminum oxide, and/or titanium oxide.

The first partition wall PW1, which may be bar-shaped,
may be disposed in the groove of the encapsulation film 171
corresponding to the boundary between the pixel regions
SP1, SP2, and SP3. Although a width of an upper portion of
the first partition wall PW1 is illustrated in FIGS. 2-5 as
progressively increasing, this is merely an example, and the
first partition wall PW1 may have the same or substantially
the same width throughout. The first partition wall PW1 may
be made of one or more organic materials having a second
refractive index lower than a first refractive index of the
encapsulation film 171. For example, the first refractive
index may be in a range of about 1.56 to 1.85 and the second
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refractive index may be in a range of about 1.0 to 1.55, but
example embodiments are not limited thereto.

Because the first partition wall PW1 may have a refractive
index lower than that of the encapsulation film 171, light that
may be incident obliquely on the encapsulation film 171
from the light-emitting layer 142 of the light emitting diodes
D1, D2, and D3 may be reflected by the first partition wall
PW1 and output to upper areas of the corresponding pixel
regions SP1, SP2, and SP3. Accordingly, light extraction
efficiency of the electroluminescent display device 100 may
be improved and color mixture may be substantially pre-
vented. In addition, permeation of oxygen and/or moisture
into the light-emitting layer 142 and the second electrode
143 may be more substantially prevented by the encapsu-
lation films 171 and the first partition walls PW1 disposed
between the encapsulation films 171 configured to cover the
light emitting diodes D1, D2, and D3.

The color filter layer 180 may be disposed on the encap-
sulation layer 170. The color filter layer 180 may include the
color filter patterns 181, 183, and 185 formed corresponding
to the pixel regions SP1, SP2, and SP3, respectively. The
color filter 180 may further include a bar-shaped second
partition wall PW2 disposed between the color filter patterns
181, 183, and 185. Although a width of an upper portion of
the second partition wall PW?2 is illustrated in FIGS. 2-5 as
progressively increasing, this is merely an example. and the
second partition wall PW2 may have the same or substan-
tially the same width throughout.

The color filter patterns 181, 183, and 185 may have a
third refractive index and the second partition wall PW2
may have a fourth refractive index lower than the third
refractive index. For example, the third refractive index may
be in a range of about 1.6 to 1.85 and the fourth refractive
index may be in a range of about 1.0 to 1.55, but example
embodiments are not limited thereto.

The second partition wall PW2 may be formed of silicon
oxide, but example embodiments are not limited thereto.
Because the second partition wall PW2 may have a refrac-
tive index lower than that of the color filter patterns 181,
183, and 185, light that may be incident obliquely on the
color filter patterns 181, 183, and 185 from the light-
emitting layer 142 of the light emitting diodes D1, D2, and
D3 may be reflected by the second partition wall PW2 and
be output to upper areas of the corresponding pixel regions
SP1, SP2, and SP3. Accordingly, color mixture in a viewing
angle direction may be substantially prevented.

Because the second partition wall PW2 between the color
filter patterns 181, 183, and 185 has a relatively fine width,
an emissive area may be increased in comparison to a related
art case in which a black matrix may be disposed. The
second partition wall PW2 of the electroluminescent display
device may be formed corresponding to the first partition
wall PW1. For example, the first partition wall PW1 and the
second partition wall PW2 may be parallel or substantially
parallel to each other in a first direction perpendicular to the
substrate 110.

Because the first partition wall PW1 and the second
partition wall PW2 may be parallel or substantially parallel
to each other in the first direction, light that may be output
from the light emitting diodes D1, D2, and D3 respectively
formed in the pixel regions SP1, SP2, and SP3 may be
output to upper areas of the corresponding pixel regions
SP1, SP2, and SP3. Accordingly, light extraction efficiency
may be improved and color mixture may be substantially
prevented.
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FIG. 3 is an enlarged view of a portion of an electrolu-
minescent display device according to the first example
embodiment of the present disclosure.

Although not illustrated in FIG. 3, the electroluminescent
display device 100 of FIG. 2 may include a substrate 110 of
FIG. 2. Light emitting diodes D may be disposed on the
substrate 110 of FIG. 2, an encapsulation layer 170 may be
disposed on the light emitting diodes D, and a color filter
layer 180 may be disposed on the encapsulation layer 170.
An interlayer insulating layer 128 and a passivation layer
134 may be disposed between the substrate 110 and the light
emitting diodes D. Because the holes h configured to par-
tition pixel regions SP are formed in the passivation layer
134 and the interlayer insulating layer 128, the light emitting
diodes D may be formed corresponding to the pixel regions
SP. Furthermore, because the holes h are formed in the
passivation layer 134 and the interlayer insulating layer 128,
a bank layer, which may be formed in a related art elec-
troluminescent display device to partition pixel regions SP,
may be omitted. Therefore, a process of forming the elec-
troluminescent display device according to example
embodiments of the present disclosure may be simplified.

A first electrode 141 may be disposed on the passivation
layer 134 and an insulating pattern IP configured to cover an
edge of the first electrode 141 may be disposed on the first
electrode 141. When forming a light-emitting layer 142 on
the first electrode 141 using the insulating pattern IP, the
light-emitting layer 142 may be formed to have a relatively
small thickness on a stepped area of the first electrode 141.
Therefore, a current that does not contribute to emission may
be substantially prevented from being focused, and current
efficiency may be improved. The light-emitting layer 142
may be disposed on the first electrode 141 and the insulating
pattern IP. The light-emitting layer 142 may be disposed in
a shape that follows the morphology of the first electrode
141, the insulating pattern 1P, and the holes h formed in the
passivation layer 134 and the interlayer insulating layer 128.
A second electrode 143 may be disposed on the light-
emitting layer 142. The second electrode 143 may be
disposed in a shape that follows the morphology of the
light-emitting layer 142. Accordingly. the first electrode 141,
the insulating pattern IP, the light-emitting layer 142, and the
second electrode 143 may form the light emitting diodes D.
Adjacent light emitting diodes D may be spaced apart from
each other and may be disposed corresponding to the pixel
regions SP.

The encapsulation layer 170, which may include an
encapsulation film 171 having a first refractive index and a
first partition wall PW1 having a second refractive index
lower than the first refractive index, may be disposed on the
light emitting diodes D. The encapsulation film 171 may be
formed along the morphology of the light emitting diodes D.
The encapsulation film 171 may be formed along the mor-
phology of the second electrode 143 disposed at the upper-
most portions of the light emitting diodes D.

Because the encapsulation film 171 may be disposed
along the morphology of the second electrode 143, the
electroluminescent display device 100 may have a structure
in which the encapsulation film 171 covers each of the light
emitting diodes D. Therefore, permeation of oxygen and/or
moisture into the light-emitting layer 142 and the second
electrode 143 may be substantially prevented. The encap-
sulation film 171 may be formed of an inorganic film and/or
may have a multilayer structure.

The first partition wall PW1 may be disposed in the
groove of the encapsulation film 171 corresponding to the
boundary between the pixel regions SP. A middle portion of
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the first partition wall PW1 may have a bar shape and an
upper portion of the first partition wall PW1 may have a
shape in which a width progressively increases upward.
However, this is merely an example and the first partition
wall PW1 may be formed such that the upper portion and the
middle portion have the same or substantially the same
width. For example, a width d1 of the middle portion of the
first partition wall PW1 may be in a range of about 2
micrometers (um) to 3 um. The width of the upper portion
of the first partition wall PW1 may be larger than or equal
to the width d1 of the middle portion of the first partition
wall PW1. However, example embodiments are not limited
thereto and the widths of the upper portion and the middle
portion of the first partition wall PW1 may be modified in
various ways according to, for example, the size and/or
resolution of the pixel regions SP.

A height H1 of the first partition wall PW1 may be in a
range of about 7 um to 9 um, but example embodiments are
not limited thereto. The height H1 may be modified in
various ways according to, for example, a thickness of the
passivation layer 134, the interlayer insulating layer 128,
and/or the light emitting diodes D.

The passivation layer 134 and the interlayer insulating
layer 128 may be separated corresponding to the pixel
regions SP by the first partition wall PW1. In this example,
the first partition wall PW1 may be made of one or more
organic materials having a second refractive index lower
than the first refractive index of the encapsulation film 171.
For example, the first refractive index may be in a range of
about 1.6 to 1.85 and the second refractive index may be in
a range of about 1.0 to 1.55, but example embodiments are
not limited thereto.

Because the first partition wall PW1 may have a refractive
index lower than that of the encapsulation film 171, light that
may be incident obliquely on the encapsulation film 171
from the light-emitting layer 142 of the light emitting diodes
D may be reflected by the first partition wall PW1 and may
be output to upper areas of the corresponding pixel regions
SP. Accordingly, light extraction efficiency of the electrolu-
minescent display device 100 may be improved and color
mixture may be substantially prevented. Because the first
partition wall PW1 may be formed between the encapsula-
tion films 171 configured to cover the light emitting diodes
D, permeation of oxygen and/or moisture into the light-
emitting layer 142 and the second electrode 143 may be
substantially prevented. Therefore, efficiency may be
improved.

The color filter layer 180 may be disposed on the encap-
sulation layer 170. The color filter layer 180 may include
color filter patterns 181, 183, and 185 formed corresponding
to the pixel regions SP and a second partition wall PW2
formed between the color filter patterns 181, 183, and 185.
The color filter patterns 181, 183, and 185 may be disposed
corresponding to the light emitting diodes D. Consequently,
when white light is output from the light emitting diodes D,
the white light may be converted into specific colored light
through the color filter patterns 181, 183, and 185. Edges of
the color filter patterns 181, 183, and 185 may be curved.
When lights of different wavelength bands are output from
the light emitting diodes D, the color filter patterns 181, 183,
and 185 may be disposed corresponding to the light emitting
diodes D. Therefore, the lights of different wavelength bands
are substantially prevented from being mixed and causing a
blurring phenomenon and/or a ghost phenomenon.

The color filter patterns 181, 183, and 185 may have a
third refractive index and the second partition wall PW2
may have a fourth refractive index lower than the third
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refractive index. The third refractive index may be in a range
of about 1.6 to 1.85 and the fourth refractive index may be
in arange of about 1.0 to 1.55, but example embodiments are
not limited thereto.

A middle portion of the second partition wall PW2 may
have a bar shape and an upper portion of the second partition
wall PW2 may have a shape in which a width progressively
increases upward. A width d2 of the middle portion of the
second partition wall PW2 may be in a range of 2 ym to 3
um. The width of the upper portion of the second partition
wall PW2 may be larger than or equal to the width d2.
However, example embodiments are not limited thereto. A
height H2 of the second partition wall PW2 may be in a
range of 7 um to 9 pm, but example embodiments are not
limited thereto. The height H2 may be modified in various
ways according to a thickness or the like of the color filter
patterns 181, 183, and 185. The second partition wall PW2
may be formed of silicon oxide, but example embodiments
are not limited thereto. The secon