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[Fig. 6]
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DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent
application Ser. No. 17/258,145, filed on Jan. 5, 2021, which
is a National Phase Patent Application of and claims priority
to and the benefit of International Patent Application Num-
ber PCT/KR2018/011119, filed on Sep. 20, 2018, which
claims priority to Korean Patent Application Number
10-2018-0079010, filed on Jul. 6, 2018, the entire contents
of all of which are incorporated herein by reference.

BACKGROUND

1. Field

[0002] The present disclosure relates to a display device
and a method of manufacturing the same.

2. Description of Related Art

[0003] With the development of multimedia, display
devices have become increasingly important. Accordingly,
various types of display devices such as an organic light
emitting display (OLED) and a liquid crystal display (LCD)
have been used.

[0004] A display device for displaying an image includes
a display panel such as an organic light emitting display
panel or a liquid crystal display panel. The light emitting
display panel may include a light emitting element. For
example, in the case of a light emitting diode (LED), an
organic light emitting diode (OLED) using an organic mate-
rial as a fluorescent material, an inorganic light emitting
diode using an inorganic material as a fluorescent material
and the like may be mentioned as examples.

[0005] The organic light emitting diode (OLED) using an
organic material as a fluorescent material of a light emitting
element has advantages in that a manufacturing process is
simple and a display device can have flexibility. However, it
is known that an organic material is vulnerable to a high-
temperature operating environment and the blue light effi-
ciency is relatively low.

[0006] On the other hand, the inorganic light emitting
diode using an inorganic semiconductor as a fluorescent
material has advantages in that it has durability even in a
high-temperature environment and the blue light efficiency
is high compared to the organic light emitting diode. In
addition, a transfer method using a dielectrophoresis (DEP)
method has been developed in a manufacturing process
which has been mentioned as a drawback of a conventional
inorganic light emitting diode. Therefore, continuous studies
have been conducted on inorganic light emitting diodes
having superior durability and efficiency compared with
organic light emitting diodes.

[0007] Meanwhile, the display device includes a plurality
of pixels, and each pixel includes a plurality of light emitting
elements, for example, inorganic light emitting diodes. The
light emitting elements may be aligned in each pixel and
fixed by an insulating layer including an insulating material.
The insulating material included in the insulating layer may
be an inorganic material, and a crystal defect (seam) may be
formed around the light emitting element in the inorganic
insulating layer. In addition, a gap may be formed because
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an inorganic material is not formed up to a space between the
light emitting element and a base layer. The defect in the
crystal interface or the gap formed below the light emitting
element may cause damage to the light emitting element or
poor contact with an electrode in an additional process.

SUMMARY

[0008] In view of the above, one aspect of the present
disclosure provides a display device in which an interface
defect of inorganic crystals or a gap formed below a light
emitting element is filled with an organic material by form-
ing an organic insulating layer on an inorganic insulating
layer.

[0009] Another aspect of the present disclosure is to
prevent damage to a light emitting element or poor contact
with an electrode, which may occur during a manufacturing
process of a display device, by eliminating a defect and a gap
in an insulating layer covering the light emitting element.
[0010] It should be noted that aspects of the present
disclosure are not limited to the above-mentioned aspects,
and other unmentioned aspects of the present disclosure will
be clearly understood by those skilled in the art from the
following descriptions.

[0011] According to an aspect of the present disclosure, a
display device comprises: a first electrode, a second elec-
trode facing the first electrode, a first insulating layer dis-
posed on the first electrode and the second electrode and
positioned between the first electrode and the second elec-
trode, a light emitting element disposed on the first insulat-
ing layer, a first passivation layer covering the light emitting
element and exposing both end portions of the light emitting
element, an organic insulating layer disposed on the first
passivation layer, a first contact electrode electrically con-
nected to the first electrode, disposed on the organic insu-
lating layer and in contact with a first end portion of the light
emitting element exposed by the first passivation layer, and
a second contact electrode electrically connected to the
second electrode, disposed on the organic insulating layer
and in contact with a second end portion of the light emitting
element exposed by the first passivation layer.

[0012] The first contact electrode and the second contact
electrode may be disposed to be opposed to and separated
from each other, the display device further comprising a
second passivation layer covering the first contact electrode
and the second contact electrode, the second passivation
layer being disposed in a region where the first contact
electrode and the second contact electrode are separated
from each other.

[0013] The organic insulating layer may be disposed to
cover both side surfaces of the first passivation layer.
[0014] At least a part of each of the first contact electrode
and the second contact electrode may be in contact with an
upper surface of the organic insulating layer, and wherein
each end portion of the first contact electrode and the second
contact electrode in a mutually opposing direction is dis-
posed on the upper surface of the organic insulating layer.
[0015] The first contact electrode and the second contact
electrode may be disposed on substantially the same plane.
[0016] Respective surfaces of the first contact electrode
and the second contact electrode in contact with a side
surface of the organic insulating layer may be aligned with
respective surfaces of the first contact electrode and the
second contact electrode in contact with the light emitting
element.
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[0017] The respective surfaces of the first contact elec-
trode and the second contact electrode in contact with a side
surface of the organic insulating layer may be recessed
toward a center of the light emitting element from respective
surfaces of the first contact electrode and the second contact
electrode in contact with the light emitting element.
[0018] A lower surface of the light emitting element may
be at least partially opposed to and separated from the first
insulating layer, and an organic filler made of the same
material as the organic insulating layer is partially filled in
the separation space between the lower surface of the light
emitting element and the first insulating layer.

[0019] The first contact electrode may be in partial contact
with the organic filler.

[0020] The light emitting element may have a cylindrical
shape, and a part of the lower surface of the light emitting
element may be in direct contact with the first insulating
layer.

[0021] The display device may further comprise a third
passivation layer disposed to cover an upper surface of the
first contact electrode and in contact with a lower surface of
the second contact electrode.

[0022] The display device may further comprise a fourth
passivation layer disposed to cover an upper surface of each
of the second contact electrode and the third passivation
layer.

[0023] A one side portion of the second contact electrode
facing the first contact electrode may be disposed on the
third passivation layer, and wherein one side portion of the
first contact electrode facing the second contact electrode
may be disposed below the third passivation layer.

[0024] A One side surface of the third passivation layer in
contact with the second contact electrode may be aligned
with one side surface of the organic insulating layer in
contact with the second contact electrode.

[0025] A lower surface of the light emitting element may
be at least partially opposed to and separated from the first
insulating layer, and an organic filler made of the same
material as the organic insulating layer may be partially
filled in the separation space between the lower surface of
the light emitting element and the first insulating layer.
[0026] The first contact electrode may be in partial contact
with the organic filler.

[0027] The first end portion of the light emitting element
may include a semiconductor material with n-type conduc-
tivity, and the second end portion of the light emitting
element may include a semiconductor material with p-type
conductivity, and wherein an active material layer may be
disposed between the first end portion and the second end
portion.

[0028] According to another aspect of the present disclo-
sure, a method of manufacturing a display device, the
method comprises providing a substrate including a first
electrode, a second electrode facing the first electrode, a first
insulating layer disposed on the first electrode and the
second electrode and positioned between the first electrode
and the second electrode, and a light emitting element
disposed on the first insulating layer, sequentially forming
an inorganic insulating layer and an organic insulating layer
on the substrate, and patterning the organic insulating layer
and the inorganic insulating layer to form an organic insu-
lating layer and a first passivation layer covering the light
emitting element and exposing a first end portion of the light
emitting element.
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[0029] The method of manufacturing the display device
may further comprise after forming the organic insulating
layer and the first passivation layer, forming a first contact
electrode which is electrically connected to the first elec-
trode, disposed on the organic insulating layer and in contact
with a first end portion of the light emitting element exposed
by the first passivation layer.

[0030] The method of manufacturing the display device
may further comprise forming a second passivation layer
which is disposed to cover the first contact electrode, covers
one surface of the organic insulating layer facing the second
electrode, and exposes a second end portion opposite to the
first end portion of the light emitting element.

[0031] The method of manufacturing the display device
may further comprise forming a second contact electrode
which is electrically connected to the second electrode,
disposed on the second passivation layer, and in contact with
the second end portion of the light emitting element exposed
by the second passivation layer.

[0032] The method of manufacturing the display device
may further comprise forming a third passivation layer
which is disposed to cover the second contact electrode and
the second passivation layer.

[0033] A lower surface of the light emitting element may
be at least partially opposed to and separated from the first
insulating layer, and the forming an organic insulating layer
may comprise partially filling an organic filler made of the
same material as the organic insulating layer in the separa-
tion space between the lower surface of the light emitting
element and the first insulating layer.

[0034] The patterning the inorganic insulating layer may
comprise dry etching the inorganic insulating layer.

[0035] The forming an organic insulating layer and a first
passivation layer may comprise exposing a second end
portion opposite to the first end portion of the light emitting
element.

[0036] The method of manufacturing the display device
may further comprise forming a third contact electrode
which is electrically connected to the first electrode, dis-
posed on the organic insulating layer and in contact with a
first end portion of the light emitting element exposed by the
first passivation layer, and a fourth contact electrode which
is electrically connected to the second electrode, disposed on
the organic insulating layer and in contact with a second end
portion of the light emitting element exposed by the first
passivation layer.

[0037] The third contact electrode and the fourth contact
electrode may be patterned in the same process.

[0038] A lower surface of the light emitting element may
be at least partially opposed to and separated from the first
insulating layer, and the forming an organic insulating layer
may comprise partially filling an organic filler made of the
same material as the organic insulating layer in the separa-
tion space between the lower surface of the light emitting
element and the first insulating layer.

[0039] The patterning the inorganic insulating layer may
comprise dry etching the inorganic insulating layer.

[0040] The details of other embodiments are included in
the detailed description and the drawings.

[0041] According to embodiments of the present disclo-
sure, by stacking an organic insulating layer on an insulating
layer for fixing a light emitting element, it is possible to fill
an organic material in a seam of inorganic crystals of the
insulating layer and a gap formed below the light emitting
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element. Accordingly, in a patterning process performed
after aligning light emitting elements, it is possible to
prevent the gap formed below the light emitting element
from becoming large, and to prevent a problem of discon-
nection of a contact electrode material and a short-circuit
failure.

[0042] Advantageous effects according to the present dis-
closure are not limited to those mentioned above, and
various other advantageous effects are included herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] FIG. 1 is a plan view of a display device according
to an embodiment of the present disclosure.

[0044] FIG. 2 is a cross-sectional view taken along line I-I'
of FIG. 1.
[0045] FIG. 3 is a schematic diagram of a light emitting

element according to an embodiment.

[0046] FIGS. 4 and 5 are schematic diagrams of light
emitting elements according to other embodiments.

[0047] FIGS. 6 to 17 show a method of manufacturing a
display device according to an embodiment of the present
disclosure.

[0048] FIGS. 18 and 19 are cross-sectional views sche-
matically showing a state in which a sixth insulating layer or
a first contact electrode is formed on a light emitting element
of a display device according to a comparative example.
[0049] FIGS. 20 and 21 are cross-sectional views sche-
matically showing a state in which a sixth insulating layer or
a first contact electrode is formed on a light emitting element
of a display device according to an embodiment.

[0050] FIGS. 22 and 23 are scanning electron microscope
(SEM) photographs showing the cross sections of FIGS. 18
and 21.

[0051] FIG. 24 is a cross-sectional view of a display
device according to another embodiment.

[0052] FIGS. 25 to 29 are sequence diagrams showing
partial steps of a method of manufacturing the display
device of FIG. 24.

[0053] FIG. 30 is a cross-sectional view of a display
device according to still another embodiment.

[0054] FIGS. 31 to 33 are sequence diagrams showing
partial steps of a method of manufacturing the display
device of FIG. 30.

[0055] FIG. 34 is a cross-sectional view of a display
device according to still another embodiment.

[0056] FIGS. 35 and 36 are sequence diagrams showing
partial steps of a method of manufacturing the display
device of FIG. 34.

[0057] FIG. 37 is a cross-sectional view of a display
device according to still another embodiment.

DETAILED DESCRIPTION

[0058] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which preferred embodiments of the invention are
shown. This invention may, however, be embodied in dif-
ferent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art.

[0059] It will also be understood that when a layer is
referred to as being “on” another layer or substrate, it can be
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directly on the other layer or substrate, or intervening layers
may also be present. The same reference numbers indicate
the same components throughout the specification.

[0060] It will be understood that, although the terms
“first,” “second,” etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another element. For instance, a first element discussed
below could be termed a second element without departing
from the teachings of the present invention. Similarly, the
second element could also be termed the first element.
[0061] Hereinafter, exemplary embodiments of the present
disclosure will be described with reference to the accompa-
nying drawings.

[0062] FIG. 1 is a plan view of a display device according
to an embodiment of the present disclosure. FIG. 2 is a
cross-sectional view taken along line I-I' of FIG. 1.

[0063] A display device 10 may include a plurality of
pixels PX. The plurality of pixels PX may be disposed in a
display unit of the display device 10, and each of the
plurality of pixels PX may display light of a specific
wavelength band on the outside of the display device 10.
Although three pixels PX are illustrated in FIG. 1 by way of
example, the display device 10 may include a larger number
of pixels.

[0064] The plurality of pixels PX may include one or more
light emitting elements 350 that emit light of a specific
wavelength band. In one embodiment, the pixels PX that
display different colors may include the light emitting ele-
ments 350 that emit different colors. For example, a first
pixel PX1 for displaying red light may include a light
emitting element 350 for emitting red light, and a second
pixel PX2 for displaying green may include a light emitting
element 350 for emitting green light, and a third pixel PX3
for displaying blue may include a light emitting element 350
for emitting blue light. However, the present disclosure is
not limited thereto. In some cases, the pixels displaying
different colors may include the light emitting elements 350
emitting the same color (e.g., blue), and a wavelength
conversion layer or a color filter may be disposed on a light
emitting path to generate the desired color of each pixel.
[0065] The display device 10 may include a pixel elec-
trode 330 and a common electrode 340. The pixel electrode
330 may be disposed for each pixel PX and the common
electrode 340 may be disposed along the plurality of pixels
PX. One of the common electrode 340 and the pixel elec-
trode 330 may be an anode electrode and the other one may
be a cathode electrode.

[0066] In one pixel PX, the pixel electrode 330 and the
common electrode 340 include opposing portions spaced
apart from each other. The light emitting element 350 may
be disposed between the pixel electrode 330 and the com-
mon electrode 340 facing each other. One end of the light
emitting element 350 may be electrically connected to the
pixel electrode 330 and the other end of the light emitting
element 350 may be connected to the common electrode
340.

[0067] At least a part of the pixel electrode 330 and the
common electrode 340 may be utilized to form an electric
field in the pixel PX in order to align the light emitting
elements 350. In an element, when the light emitting ele-
ments 350 that emit different colors to the plurality of pixels
PX are aligned, it is necessary to accurately align a different
light emitting element 350 for each of the pixels PX. In order
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to align the light emitting elements 350 using a dielectro-
phoretic method, a solution containing the light emitting
elements 350 is applied to the display device 10, and an AC
power is applied thereto to form a capacitance due to an
electric field, so that the light emitting elements 350 can be
aligned by applying a dielectrophoretic force thereto.

[0068] The common electrode 340 may include a stem
portion extending in a first direction and at least one branch
portion branched from the stem portion. The stem portion of
the common electrode 340 may extend to another adjacent
pixel in the first direction. The pixel electrode 330 may
include a stem portion extending in the first direction and at
least one branch portion branched from the stem portion.
The stem portion of the pixel electrode 330 may be disposed
only in the corresponding pixel PX and the stem portions of
the pixel electrodes 330 of adjacent pixels in the first
direction may be electrically isolated.

[0069] The stem portion of the common electrode 340 and
the stem portion of the pixel electrode 330 are spaced apart
from each other. The stem portion of the common electrode
340 may be located at one side in the second direction from
the center of the pixel and the stem portion of the pixel
electrode 330 may be located at the other side in the second
direction from the center of the pixel. The branch portion of
the common electrode 340 and the branch portion of the
pixel electrode 330 may be arranged to face each other in a
space between the stem portion of the common electrode
340 and the stem portion of the pixel electrode 330. In an
embodiment, the branch portion of the common electrode
340 may extend in the second direction toward the stem
portion of the pixel electrode 330, and may terminate in a
state where it is separated from the stem portion of the pixel
electrode 330 (i.e., the extended end portion of the common
electrode 340 is separated from the stem portion of the pixel
electrode 330). The branch portion of the pixel electrode 330
may extend in the second direction toward the stem portion
of the common electrode 340 and may terminate in a state
where it is separated from the stem portion of the common
electrode 340.

[0070] Each of the branch portion of the common elec-
trode 340 and the branch portion of the pixel electrode 330
may include one or more branch portions. When each of the
branch portion of the common electrode 340 and the branch
portion of the pixel electrode 330 has a plurality of branch
portions, the branch portions may be alternately arranged
along the first direction. In an embodiment of a structure in
which their branch portions face each other, the same
number of branch portions may be provided or the number
of branch portions of either one may be one more than the
number of branch portions of the other one. Although it is
illustrated in the drawing that one stem portion of the
common electrode 340 is arranged in one pixel, and two
stem portions of the pixel electrode 330 are arranged in one
pixel, the present disclosure is not limited thereto. If the
branch portion of the pixel electrode 330 includes only one
branch portion, the stem portion of the pixel electrode 330
may be omitted.

[0071] Although not shown in the drawing, one end of the
stem portion of each of the pixel electrode 330 and the
common electrode 340 may be connected to a signal apply-
ing pad (not shown). An electric signal applied from the
signal applying pad may be transmitted to each branch
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portion and may be transmitted to the light emitting element
350 disposed between the pixel electrode 330 and the
common electrode 340.

[0072] In addition, a pixel electrode contact hole CNTD
and a common electrode contact hole CNTS may be dis-
posed in the stem portion of each of the pixel electrode 330
and the common electrode 340, respectively. The pixel
electrode contact hole CNTD and the common electrode
contact hole CN'TS may be electrically connected to a first
thin film transistor 120 and a power supply wiring 161 to be
described later, respectively.

[0073] In FIG. 1, it is illustrated that the pixel electrode
contact hole CNTD and the common electrode contact hole
CNTS are disposed in the stem portions of the pixel elec-
trode 330 and the common electrode 340, respectively.
However, the present disclosure is not limited thereto.
Although not shown in the drawing, the pixel electrode
contact hole CNTD and the common electrode contact hole
CNTS may be disposed on the branch portions of the pixel
electrode 330 and the common electrode 340, respectively.
That is, the pixel electrode contact hole CNTD and the
common electrode contact hole CNTS may be disposed
adjacent to the light emitting element 350 disposed between
the branch portions of the pixel electrode 330 and the
common electrode 340, and may be disposed within a pixel
region where the light emitting elements 350 are disposed.
Accordingly, different electric signals may be applied to the
pixel electrode 330 and the common electrode 340 of each
pixel PX through the pixel electrode contact hole CNTD and
the common electrode contact hole CNTS.

[0074] Further, as shown in FIG. 1, the pixel electrode
contact hole CNTD and the common electrode contact hole
CNTS may be provided for each pixel PX. In some embodi-
ments, the common electrode 340 may be electrically con-
nected to the power supply wiring 161 in one common
electrode contact hole CNTS as the stem portion of the
common electrode 340 extends to the neighboring pixel PX.
Unlike the pixel electrode 330, since the common electrode
340 includes one stem portion for each of the plurality of
pixels PX, the same electric signal may be applied thereto.
In this case, one common electrode contact hole CNTS may
be disposed in the common electrode 340. The common
electrode contact hole CNTS may be provided in the pixel
region in which the light emitting elements 350 are disposed.
However, the present disclosure is not limited thereto, and it
may be disposed in an outer portion of the panel on which
the pixels PX are disposed. In other words, the common
electrode 340 may receive the same electric signal through
one common electrode contact hole CNTS disposed in the
outer portion of the display device 10.

[0075] Hereinafter, the cross-sectional structure of the
display device will be described in detail.

[0076] FIG. 2 is a cross-sectional view of one pixel of a
display device according to one embodiment. Referring to
FIGS. 1 and 2, the display device 10 may include a substrate
110, thin film transistors 120 and 140 disposed on the
substrate 110, the electrodes 330 and 340 disposed on the
thin film transistors 120 and 140, and the light emitting
elements 350. The thin film transistors may include a first
thin film transistor 120 which is a driving transistor and a
second thin film transistor 140 which is a switching tran-
sistor. Each thin film transistor may include an active layer,
a gate electrode, a source electrode and a drain electrode.
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The pixel electrode 330 may be electrically connected to the
drain electrode of the first driving transistor 120.

[0077] In an embodiment, the substrate 110 may be an
insulating substrate. The substrate 110 may be made of an
insulating material such as glass, quartz or polymer resin.
Examples of the polymeric material may include polyether-
sulphone (PES), polyacrylate (PA), polyarylate (PAR),
polyetherimide (PEI), polyethylene naphthalate (PEN),
polyethylene terepthalate (PET), polyphenylene sulfide
(PPS), polyallylate, polyimide (PI), polycarbonate (PC),
cellulose triacetate (CAT), cellulose acetate propionate
(CAP), or a combination thereof. The substrate 110 may be
a rigid substrate, or may be a flexible substrate capable of
being bent, folded or rolled.

[0078] A buffer layer 115 may be disposed on the substrate
110. The buffer layer 115 can prevent diffusion of impurity
ions, prevent penetration of moisture or outside air and
perform surface planarization. The buffer layer 115 may
include silicon nitride, silicon oxide, silicon oxynitride, or
the like.

[0079] A semiconductor layer is disposed on the buffer
layer 115. The semiconductor layer may include a first active
layer 126 of the first thin film transistor 120, a second active
layer 146 of the second thin film transistor 140, and an
auxiliary layer 163. The semiconductor layer may include
polycrystalline silicon, monocrystalline silicon, an oxide
semiconductor, or the like.

[0080] A first insulating layer 170 is disposed on the
semiconductor layer. The first insulating layer 170 covers
the semiconductor layer. The first insulating layer 170 may
function as a gate insulating film of the thin film transistor.
The first insulating layer 170 may include silicon oxide,
silicon nitride, silicon oxynitride, aluminum oxide, tantalum
oxide, hafnium oxide, zirconium oxide, titanium oxide, and
the like, which may be used alone or in combination with
each other.

[0081] A first conductive layer is disposed on the first
insulating layer 170. The first conductive layer may include
a first gate electrode 121 disposed on the first active layer
126 of the first thin film transistor 120, a second gate
electrode 141 disposed on the second active layer 146 of the
second thin film transistor 140, and the power supply wiring
161 disposed on the auxiliary layer 163, with the first
insulating layer 170 interposed therebetween. The first con-
ductive layer may include at least one metal selected from
the group consisting of molybdenum (Mo), aluminum (Al),
platinum (Pt), palladium (Pd), silver (Ag), magnesium (Mg),
gold (Au), nickel (Ni), neodymium (Nd), iridium (Ir), chro-
mium (Cr), calcium (Ca), titanium (Ti), tantalum (Ta),
tungsten (W) and copper (Cu). The first conductive layer
may be a single film or a multilayer film.

[0082] A second insulating layer 180 is disposed on the
first conductive layer. The second insulating layer 180 may
be an interlayer insulating film. The second insulating layer
180 may be formed of an inorganic insulating material such
as silicon oxide, silicon nitride, silicon oxynitride, hafnium
oxide, aluminum oxide, titanium oxide, tantalum oxide and
zinc oxide.

[0083] A second conductive layer is disposed on the
second insulating layer 180. The second conductive layer
includes a capacitor electrode 128 disposed on the first gate
electrode 121 with the second insulating layer interposed
therebetween. The capacitor electrode 128 and the first gate
electrode 121 may form a holding capacitor.
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[0084] In the same manner as the above-described first
conductive layer, the second conductive layer may include at
least one metal selected from the group consisting of molyb-
denum (Mo), aluminum (Al), platinum (Pt), palladium (Pd),
silver (Ag), magnesium (Mg), gold (Au), nickel (Ni), neo-
dymium (Nd), iridium (Ir), chromium (Cr), calcium (Ca),
titanium (T1), tantalum (Ta), tungsten (W) and copper (Cw).
[0085] A third insulating layer 190 is disposed on the
second conductive layer. The third insulating layer 190 may
be an interlayer insulating film. Furthermore, the third
insulating layer 190 may perform surface planarization. The
third insulating layer 190 may include an organic insulating
material such as acrylic resin, epoxy resin, phenolic resin,
polyamide resin, polyimide resin, unsaturated polyester
resin, polyphenylene resin, polyphenylene sulfide resin,
and/or benzocyclobutene (BCB).

[0086] A third conductive layer is disposed on the third
insulating layer 190. The third conductive layer includes a
first drain electrode 123 and a first source electrode 124 of
the first thin film transistor 120, a second drain electrode 143
and a second source electrode 144 of the second thin film
transistor 140, and a power supply electrode 162 disposed on
the power supply wiring 161.

[0087] The first source electrode 124 and the first drain
electrode 123 may be electrically connected to the first
active layer 126 via a first contact hole 129 passing through
the third insulating layer 190 and the second insulating layer
180, respectively. The second source electrode 144 and the
second drain electrode 143 are electrically connected to the
second active layer 146 via a second contact hole 149
passing through the third insulating layer 190 and the second
insulating layer 180, respectively. The power supply elec-
trode 162 may be electrically connected to the power supply
wiring 161 via a third contact hole 169 passing through the
third insulating layer 190 and the second insulating layer
180.

[0088] The third conductive layer may include at least one
metal selected from the group consisting of aluminum (Al),
molybdenum (Mo), platinum (Pt), palladium (Pd), silver
(Ag), magnesium (Mg), gold (Au), nickel (Ni), neodymium
(Nd), iridium (Ir), chromium (Cr), calcium (Ca), titanium
(Ti), tantalum (Ta), tungsten (W) and copper (Cu). The third
conductive layer may be a single film or a multilayer film.
For example, the third conductive layer may have a stacked
structure of Ti/Al/Ti, Mo/Al/Mo, Mo/AlGe/Mo, Ti/Cu, or
the like.

[0089] A fourth insulating layer 310 is disposed on the
third conductive layer. The fourth insulating layer 310 may
include an organic insulating material such as acrylic resin,
epoxy resin, phenolic resin, polyamide resin, polyimide
resin, unsaturated polyester resin, polyphenylene resin,
polyphenylene sulfide resin, and/or benzocyclobutene
(BCB). The surface of the fourth insulating layer 310 may be
flat.

[0090] A partition 410 may be disposed on the fourth
insulating layer 310. At least a part of the pixel electrode 330
and at least a part of the common electrode 340 may be
disposed on the partition 410. For example, the partition 410
may include at least one first partition 411 on which the
branch portion of the pixel electrode 330 is disposed, and at
least one second partition 412 on which the branch portion
of'the common electrode 340 is disposed. Although one first
partition 411 and one second partition 412 are illustrated in
FIG. 2, partitions corresponding to the number of the branch
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portions may be disposed in one pixel. For example, in the
case of the arrangement structure of FIG. 1, the number of
the first partitions 411 disposed in one pixel may be two, and
the number of the second partitions 412 disposed in one
pixel may be one.

[0091] The pixel electrode 330 and the common electrode
340 may be disposed on the first partition 411 and the second
partition 412, respectively.

[0092] A first reflective layer 331 and a second reflective
layer 341 may be disposed on the partition 410.

[0093] The first reflective layer 331 covers the first parti-
tion 411 and is electrically connected to the first drain
electrode 123 of the first thin film transistor 120 via a fourth
contact hole 319_1 passing through the fourth insulating
layer 310. The second reflective layer 341 is spaced apart
from the first reflective layer 331. The second reflective
layer 341 covers the second partition 412 and is electrically
connected to the power supply electrode 162 via a fifth
contact hole 319_2 passing through the fourth insulating
layer 310.

[0094] Inan embodiment, the first reflective layer 331 and
the second reflective layer 341 may transmit light toward the
outside of the display device 10 by reflecting light emitted
from the light emitting elements 350. The light emitted from
the light emitting elements 350 is emitted in all directions
without directivity. The light directed toward the first reflec-
tive layer 331 and the second reflective layer 341 may be
reflected to the outside of the display device 10, for example,
to the upper portion of the partition 410. Accordingly, light
emitted from the light emitting elements 350 can be con-
centrated in one direction to increase light efficiency. The
first reflective layer 331 and the second reflective layer 341
may include a material having high reflectivity to reflect
light emitted from the light emitting elements 350. For
example, the first reflective layer 331 and the second reflec-
tive layer 341 may include a material such as silver (Ag),
copper (Cu) and the like, but the present disclosure is not
limited thereto.

[0095] A first electrode layer 332 and a second electrode
layer 342 may be disposed on the first reflective layer 331
and the second reflective layer 341, respectively.

[0096] The first electrode layer 332 is disposed directly
above the first reflective layer 331. The first electrode layer
332 may have substantially the same pattern as the first
reflective layer 331.

[0097] The second electrode layer 342 is disposed directly
above the second reflective layer 341. The second electrode
layer 342 is disposed to be separated from the first electrode
layer 332. The second electrode layer 342 may have sub-
stantially the same pattern as the second reflective layer 341.
[0098] In one embodiment, the first electrode layer 332
and the second electrode layer 342 may cover the first and
second reflective layers 331 and 341, respectively, disposed
therebelow. In an embodiment, the first electrode layer 332
and the second electrode layer 342 may formed to be larger
than the first reflective layer 331 and the second reflective
layer 341 to cover the side surfaces of end portions of the
first electrode layer 332 and the second electrode layer 342.
However, the present disclosure is not limited thereto.
[0099] The first electrode layer 332 and the second elec-
trode layer 342 may transmit electrical signals transmitted to
the first reflective layer 331 and the second reflective layer
341 to contact electrodes which will be described later. The
electrode layers 332 and 342 may include a transparent
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conductive material. For example, the first electrode layer
332 and the second electrode layer 342 may include a
material such as Indium Tin Oxide (ITO), Indium Zinc
Oxide (IZO) and/or Indium Tin-Zinc Oxide (ITZO), but the
present disclosure is not limited thereto.

[0100] The first reflective layer 331 and the first electrode
layer 332, which are disposed on the first partition 411, form
the pixel electrode 330. The pixel electrode 330 may pro-
trude to a region extending from both ends of the first
partition 411. Accordingly, the pixel electrode 330 may
contact the fourth insulating layer 310 in the protruding
region. Further, the second reflective layer 341 and the
second electrode layer 342, which are disposed on the
second partition 412, form the common electrode 340. The
common electrode 340 may protrude to a region extending
from both ends of the second partition 412. Accordingly, the
common electrode 340 may contact the fourth insulating
layer 310 in the protruding region.

[0101] In an embodiment, the pixel electrode 330 and the
common electrode 340 may be disposed to cover the entire
area of the first partition 411 and the second partition 412,
respectively. However, the pixel electrode 330 and the
common electrode 340 are spaced apart from each other. In
a separation space where the pixel electrode 330 and the
common electrode 340 are separated from each other, a fifth
insulating layer 510 may be disposed and the light emitting
element 350 may be disposed thereon as will be described
later.

[0102] Since the first reflective layer 331 can receive a
driving voltage from the first thin film transistor 120 and the
second reflective layer 341 can receive a power supply
voltage from the power supply wiring 161, the pixel elec-
trode 330 and the common electrode 340 receive a driving
voltage and a power supply voltage, respectively. As will be
described later, a first contact electrode 360 and a second
contact electrode 370 disposed on the pixel electrode 330
and the common electrode 340, respectively, may transmit
the driving voltage and the power supply voltage to the light
emitting element 350 and light may be emitted while a
predetermined current flows through the light emitting ele-
ment 350.

[0103] A fifth insulating layer 510 is disposed on a portion
of the pixel electrode 330 and the common electrode 340.
The fifth insulating layer 510 may be disposed in a space
between the pixel electrode 330 and the common electrode
340. The fifth insulating layer 510 may be formed in an
insular shape or a linear shape along a space between the
branch portions of the pixel electrode 330 and the common
electrode 340 in plan view.

[0104] The light emitting element 350 is disposed on the
fifth insulating layer 510. The fifth insulating layer 510 may
be disposed between the light emitting element 350 and the
fourth insulating layer 310. The lower surface of the fifth
insulating layer 510 may be in contact with the fourth
insulating layer 310 and the light emitting elements 350 may
be disposed on the upper surface of the fifth insulating layer
510. The fitth insulating layer 510 may be in contact with the
pixel electrode 330 and the common electrode 340 at both
side surfaces to electrically isolate the pixel electrode 330
and the common electrode 340 from each other.

[0105] The fifth insulating layer 510 may overlap a portion
of'the common electrode 340 and the pixel electrode 330, for
example, a portion of a region protruding in a direction in
which the pixel electrode 330 and the common electrode 340
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face each other. For example, end portions of both side
surfaces of the fifth insulating layer 510 may cover the upper
surface of the region protruding in the direction in which the
pixel electrode 330 and the common electrode 340 face each
other. The fifth insulating layer 510 can protect a region
overlapping the pixel electrode 330 and the common elec-
trode 340 and electrically isolate them from each other. In
addition, it is possible to prevent a first semiconductor layer
351 and a second semiconductor layer 352 of the light
emitting element 350 from directly contacting other sub-
strates, thereby preventing the light emitting element 350
from being damaged.

[0106] FIG. 2 illustrates that the surfaces of the fifth
insulating layer 510 in contact with the pixel electrode 330
and the common electrode 340 are aligned with both side
surfaces of the light emitting element 350, but the present
disclosure is not limited thereto. For example, in an embodi-
ment, the length of the fifth insulating layer 510 may be
longer than the length of the light emitting element 350, and
the fifth insulating layer 510 may protrude from both side
surfaces of the light emitting element 350. Accordingly, the
side surfaces of the fifth insulating layer 510 and the light
emitting element 350 may be stacked stepwise.

[0107] At least one light emitting element 350 may be
disposed between the pixel electrode 330 and the common
electrode 340. FIG. 1 illustrates an embodiment where the
light emitting element 350 that emits light of the same color
is disposed for each pixel PX. However, the present disclo-
sure is not limited thereto, and the light emitting elements
350 emitting light of different colors may be disposed
together in one pixel PX as described above.

[0108] The pixel electrode 330 and the common electrode
340 may be separated from each other by a predetermined
distance, and the separation distance may be equal to or
smaller than the length of the light emitting element 350.
Accordingly, the electrical contact between the pixel elec-
trode 330 and the common electrode 340 and the light
emitting element 350 can be achieved smoothly.

[0109] In an embodiment, at least a part of the plurality of
light emitting elements 350 may be electrically connected to
the pixel electrode 330 at one end and may be electrically
connected to the common electrode 340 at the other end. The
contact electrodes 360 and 370, which will be described
later, may be disposed respectively on the common electrode
340 and the pixel electrode 330 connected to the light
emitting element 350. The contact electrodes 360 and 370
may be in contact with the light emitting element 350 such
that the light emitting element 350 is electrically connected
to each of the electrodes 330 and 340. In such an embodi-
ment, the contact electrodes 360 and 370 may contact at
least side portions of the light emitting element 350 at both
ends. Accordingly, the light emitting element 350 may emit
light of a specific color by receiving an electric signal.
[0110] In some embodiments, one end of the light emitting
element 350 in contact with the pixel electrode 330 may be
an n-type doped conductive material layer, and the other end
of the light emitting element 350 in contact with the com-
mon electrode 340 may be a p-type doped conductive
material layer. The other end of the light emitting element
350 in contact with the common electrode 340 may be an
electrode material layer. Accordingly, the light emitting
element 350 may have a structure in which an n-type
conductive material layer, an active material layer and a
p-type conductive material layer (or an electrode material
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layer) are sequentially stacked (in a horizontal direction)
from one end in contact with the pixel electrode 330 to the
other end in contact with the common electrode 340. How-
ever, the present disclosure is not limited thereto.

[0111] The light emitting element 350 may be disposed
between the pixel electrode 330 and the common electrode
340 which are spaced apart from each other. The light
emitting element 350 may emit light of a different color
depending on a material of the active material layer. The
light emitting elements 350 of different types may be aligned
in the respective pixels PX to emit light of different colors.
For example, the plurality of pixels PX may emit blue, green
and red light, respectively, by emitting light in a blue, green
and red wavelength band. However, the present disclosure is
not limited thereto. In some cases, the plurality of light
emitting elements 350 may emit light of the same color
wavelength band so that the plurality of pixels PX can emit
light of the same color (e.g., blue). In addition, light emitting
elements 350 emitting light of different color wavelength
bands may be disposed in one pixel PX to emit light of
another color (e.g., white).

[0112] The light emitting element 350 may be a light
emitting diode. The light emitting element 350 may be a
nanostructure whose size is generally in a nanometer scale.
The light emitting element 350 may be an inorganic light
emitting diode made of an inorganic material. When the light
emitting element 350 is an inorganic light emitting diode, if
a light emitting material having an inorganic crystal struc-
ture is disposed between two opposing electrodes and an
electric field is formed in a specific direction in the light
emitting material, an inorganic light emitting diode may be
aligned between the two electrodes at which a specific
polarity is formed. A detailed description thereof will be
given later.

[0113] The sixth insulating layer 520 may be disposed on
the light emitting element 350 to protect the light emitting
element 350 and fix the light emitting element 350 between
the pixel electrode 330 and the common electrode 340.
Although not shown in FIG. 2, the sixth insulating layer 520
may be disposed on the outer surface of the light emitting
element 350 to fix the light emitting element 350. The sixth
insulating layer 520 may be disposed on a portion of the
outer surface of the light emitting element 350 to expose
both side surfaces of the light emitting element 350. In an
embodiment, the length of the sixth insulating layer 520 is
shorter than that of the light emitting element 350, so that the
sixth insulating layer 520 can be recessed inwardly from
both side surfaces of the light emitting device 350. Accord-
ingly, the side surfaces of the fifth insulating layer 510, the
light emitting element 350 and the sixth insulating layer 520
may be stacked in a stepwise manner. In this embodiment,
the first contact electrode 360 and the second contact elec-
trode 370 can be smoothly brought into contact with the side
surface of the light emitting element 350 by disposing the
sixth insulating layer 520 similarly to the fifth insulating
layer 510.

[0114] However, the present disclosure is not limited
thereto, and the length of the sixth insulating layer 520 may
be equal to the length of the light emitting element 350 such
that both side portions of the sixth insulating layer 520 to the
light emitting element 350 can be aligned. In addition, when
the sixth insulating layer 520 is patterned simultaneously
with the fifth insulating layer 510, the sixth insulating layer
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520 may be aligned with the light emitting element 350 and
the fifth insulating layer 510 at both side portions.

[0115] In an embodiment, the sixth insulating layer 520
may include an insulating inorganic material, as will be
described later. Accordingly, the sixth insulating layer 520
formed through a mask process may have a defect (e.g., a
seam) of inorganic crystals formed on the upper surface, the
outer peripheral surface of the light emitting element 350,
and a region adjacent to the light emitting element 350.
When the seam is formed in the region where the light
emitting element 350 and the inorganic layer are in contact
with each other, in a subsequent mask process, the inorganic
layer may be excessively etched in the seam or, in some
cases, the contact materials may be separated. In addition, a
gap G may be formed between the light emitting element
350 and the fourth insulating layer 310.

[0116] In addition, when the inorganic layer is deposited,
the sixth insulating layer 520 may be formed non-uniformly
on the light emitting element 350 because the step-coverage
is poor. Even when the first contact electrode 360 and the
second contact electrode 370 are formed, the contact elec-
trode material may be broken and the light emitting element
350 may be electrically disconnected when the step-cover-
age is poor.

[0117] Accordingly, in the display device 10 according to
an embodiment, a seventh insulating layer 530 is disposed
on the sixth insulating layer 520. Although it is illustrated in
FIG. 2 that the end surface of the seventh insulating layer
530 is disposed on the end surface of the sixth insulating
layer 520, the seventh insulating layer 530 may be formed
to cover the outer surface of the sixth insulating layer 520.
However, the seventh insulating layer 530 may be disposed
to be recessed from one side surface of the sixth insulating
layer 520 so as to expose at least a part of the upper surface
of the sixth insulating layer 520. Accordingly, the first
contact electrode 360 and the second contact electrode 370
can be in contact with the light emitting element 350.
[0118] The seventh insulating layer 530 may fill a seam
formed in an inorganic layer such as the sixth insulating
layer 520 or a gap formed below the light emitting element
350. As a result, it is possible to eliminate the poor step-
coverage of the sixth insulating layer 520 and to prevent a
problem of disconnection of the contact electrode material.
In addition, the sixth insulating layer 520 may be planarized
by the seventh insulating layer 530. When the upper surface
of the sixth insulating layer 520 is planarized by the seventh
insulating layer 530, a process of forming the first contact
electrode 360 and the second contact electrode 370 may be
performed relatively smoothly. A detailed description
thereof will be given later.

[0119] The seventh insulating layer 530 may be disposed
on the upper surface of the sixth insulating layer 520 and at
least a part of the seventh insulating layer 530 may be
disposed to cover one side surface of the sixth insulating
layer 520 in cross section. That is, one side surface of the
sixth insulating layer 520 is protected by being in contact
with the seventh insulating layer 530, and the other side
surface of the sixth insulating layer 520 may be exposed to
be in contact with other members such as the second contact
electrode 370.

[0120] Further, at least a part of the seventh insulating
layer 530 disposed to cover the sixth insulating layer 520
may be filled in a space that can be formed on the lower
surface of the light emitting device 350. The seventh insu-
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lating layer 530 may be depressed centrally in the longitu-
dinal direction with respect to both sides. In an embodiment,
the length of the seventh insulating layer 530 is shorter than
that of the light emitting element 350, so that the light
emitting element 350 and the seventh insulating layer 530
can be stacked in a stepwise manner.

[0121] However, the structure of the seventh insulating
layer 530 and the sixth insulating layer 520 is not limited to
the structure shown in FIG. 2. According to some embodi-
ments, both side surfaces of the seventh insulating layer 530
and the sixth insulating layer 520 may be in parallel with
each other and have the same shape. A more detailed
description thereof will be given later with reference to other
embodiments.

[0122] The seventh insulating layer 530 may include
thereon the first contact electrode 360, which is disposed on
the pixel electrode 330 and overlaps at least a part of the
seventh insulating layer 530, and the second contact elec-
trode 370, which is disposed on the common electrode 340,
separated from the first contact electrode 360 and in contact
with at least a part of the seventh insulating layer 530.
[0123] The first contact electrode 360 and the second
contact electrode 370 may be disposed on the upper surfaces
of the pixel electrode 330 and the common electrode 340,
respectively. In an embodiment, the first contact electrode
360 and the second contact electrode 370 may be in contact
with the first electrode layer 332 and the second electrode
layer 342 on the upper surfaces of the pixel electrode 330
and the common electrode 340, respectively. The first con-
tact electrode 360 and the second contact electrode 370 may
be in contact with the first semiconductor layer 351 and the
second semiconductor layer 352 of the light emitting ele-
ment 350, respectively. Accordingly, the first contact elec-
trode 360 and the second contact electrode 370 may transmit
an electric signal applied to the first electrode layer 332 and
the second electrode layer 342 to the light emitting element
350.

[0124] The first contact electrode 360 may be disposed on
the pixel electrode 330 to cover the pixel electrode 330 and
the lower surface of the first contact electrode 360 may
partially contact the light emitting element 350 and the
seventh insulating layer 530. One end of the first contact
electrode 360, in the direction in which the common elec-
trode 340 is disposed, is disposed on the seventh insulating
layer 530. The second contact electrode 370 may be dis-
posed on the common electrode 340 to cover the common
electrode 340 and the lower surface of the second contact
electrode 370 may be in partial contact with the light
emitting element 350, the seventh insulating layer 530, and
an eighth insulating layer 540. One end of the second contact
electrode 370, in the direction in which the pixel electrode
330 is disposed, is disposed on the eighth insulating layer
540.

[0125] The first contact electrode 360 and the second
contact electrode 370 may be disposed to be separated from
each other on the seventh insulating layer 530 or the eighth
insulating layer 540. That is, the first contact electrode 360
and the second contact electrode 370 may be in contact with
the light emitting element 350 and the seventh insulating
layer 530 or the eighth insulating layer 540, but may not be
connected to each other because they are separated from
each other on the seventh insulating layer 530. Accordingly,
the first contact electrode 360 and the second contact elec-
trode 370 may receive different power supplies from the first
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thin film transistor 120 and the power supply wiring 161. For
example, the first contact electrode 360 may receive a
driving voltage applied to the pixel electrode 330 from the
first thin film transistor 120, and the second contact electrode
370 may receive a power supply voltage applied to the
common electrode 340 from the power supply wiring 161.
However, the present disclosure is not limited thereto.
[0126] The first contact electrode 360 and the second
contact electrode 370 may include a conductive material.
For example, the conductive material may include ITO, IZO,
ITZO, aluminum (Al), or the like. However, the present
disclosure is not limited thereto.

[0127] Further, the first contact electrode 360 and the
second contact electrode 370 may include the same material
as the first electrode layer 332 and the second electrode layer
342. The first contact electrode 360 and the second contact
electrode 370 may be disposed in substantially the same
pattern on the first electrode layer 332 and the second
electrode layer 342 so as to be contactable with the first
electrode layer 332 and the second electrode layer 342. The
first contact electrode 360 and the second contact electrode
370 which are in contact with the first electrode layer 332
and the second electrode layer 342 may receive an electric
signal applied to the first electrode layer 332 and the second
electrode layer 342 and may transmit the electric signal to
the light emitting element 350

[0128] The eighth insulating layer 540 may be disposed to
cover the first contact electrode 360 and may be disposed so
as not to overlap a partial region of the light emitting
element 350 to allow the light emitting element 350 to be
connected to the second contact electrode 370. The eighth
insulating layer 540 may partially contact the first contact
electrode 360 and the seventh insulating layer 530 on the
upper surface of the seventh insulating layer 530. The eighth
insulating layer 540 may be disposed to cover one end
portion of the first contact electrode 360 on the upper surface
of the seventh insulating layer 530. Accordingly, the eighth
insulating layer 540 can electrically isolate the first contact
electrode 360 from the second contact electrode 370 while
protecting the first contact electrode 360.

[0129] One end portion of the eighth insulating layer 540
in the direction in which the common electrode 340 is
disposed may be disposed to cover the seventh insulating
layer 530 and may be aligned with one side surface of the
sixth insulating layer 520.

[0130] In some embodiments to be described later, the
eighth insulating layer 540 may be omitted from the display
device 10. Accordingly, the first contact electrode 360 and
the second contact electrode 370 may be disposed on
substantially the same plane, and the first contact electrode
360 and the second contact electrode 370 may be electrically
isolated from each other by a passivation layer 550 to be
described later. A detailed description thereof will be given
with reference to other embodiments.

[0131] The passivation layer 550 may be formed on the
eighth insulating layer 540 and the second contact electrode
370 so as to protect the members disposed on the fourth
insulating layer 310 from the external environment. When
the first contact electrode 360 and the second contact elec-
trode 370 are exposed, damage to the electrodes may cause
a problem of disconnection of the contact electrode material,
and therefore the electrodes 360, 370 may be covered with
the passivation layer 550. That is, the passivation layer 550
may be disposed to cover the pixel electrode 330, the
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common electrode 340, the light emitting element 350, and
the like. In addition, as described above, when the eighth
insulating layer 540 is omitted, the passivation layer 550
may be formed on the first contact electrode 360 and the
second contact electrode 370. In this embodiment, the
passivation layer 550 may electrically isolate the first con-
tact electrode 360 and the second contact electrode 370 from
each other.

[0132] Each of the fifth insulating layer 510, the sixth
insulating layer 520, the eighth insulating layer 540 and the
passivation layer 550 may include an inorganic insulating
material. For example, the fifth insulating layer 510, the
sixth insulating layer 520, the eighth insulating layer 540
and the passivation layer 550 may include a material such as
silicon oxide (Si0,), silicon nitride (SiN,), silicon oxynitride
(SiO,N,), aluminum oxide (Al,O;) and/or aluminum nitride
(AIN). The fifth insulating layer 510, the sixth insulating
layer 520, the eighth insulating layer 540, and the passiva-
tion layer 550 may be formed of the same material or
different materials. In addition, various materials are appli-
cable to impart insulation properties to the fifth insulating
layer 510, the sixth insulating layer 520, the eighth insulat-
ing layer 540 and the passivation layer 550.

[0133] In an embodiment, the fifth insulating layer 510,
the eighth insulating layer 540 and the passivation layer 550
may further include an organic insulating material as in the
seventh insulating layer 530. However, the present disclo-
sure is not limited thereto. The organic insulating material
included in the seventh insulating layer 530 is not particu-
larly limited as long as it falls within a range that does not
affect the characteristics of the light emitting element solu-
tion S shown in FIG. 10. For example, the organic insulating
material may include at least one selected from the group
consisting of epoxy resin, cardo resin, polyimide resin,
acrylic resin, siloxane resin and silsesquioxane resin, but the
present disclosure is not limited thereto.

[0134] As described above, the display device 10 accord-
ing to one embodiment may include the pixel electrode 330,
the common electrode 340 and the light emitting element
350 disposed between the pixel electrode 330 and the
common electrode 340. The light emitting element 350 may
emit light of a specific wavelength band by receiving an
electric signal from the first contact electrode 360 and the
second contact electrode 370. However, in a process of
patterning the first contact electrode 360 and the second
contact electrode 370, a defect (e.g., a seam) may occur in
inorganic crystals around the light emitting element 350 and
a gap may be formed below the light emitting element 350.
Thus, by filling the seam or gap with an organic insulating
material, including the seventh insulating layer 530, it is
possible to prevent disconnection of the contact material
between the light emitting element 350 and the first contact
electrode 360 and the second contact electrode 370 or a
short-circuit failure due to the gap.

[0135] In an embodiment, the light emitting element 350
may be manufactured by an epitaxial growth method on a
substrate. The growth may be performed by forming a seed
crystal layer for forming a semiconductor layer on a sub-
strate, and depositing a desired semiconductor material.
Hereinafter, the structure of the light emitting element 350
according to various embodiments will be described in detail
with reference to FIGS. 3 to 5.
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[0136] FIG. 3 is a schematic diagram of a light emitting
element according to an embodiment. FIGS. 4 and 5 are
schematic diagrams of light emitting elements according to
other embodiments.

[0137] Referring to FIG. 3, the light emitting element 350
may include a plurality of semiconductor layers 351 and 352
and an active material layer 353 disposed between the
plurality of semiconductor layers 351 and 352. The electric
signal applied from the pixel electrode 330 and the common
electrode 340 may be transmitted to the active material layer
353 through the plurality of semiconductor layers 351 and
352 to emit light.

[0138] In an embodiment, the light emitting element 350
may include the first semiconductor layer 351, the second
semiconductor layer 352, the active material layer 353 and
an insulating material layer 358 disposed between the first
semiconductor layer 351 and the second semiconductor
layer 352. The light emitting element 350 illustrated in FIG.
4 has a structure in which the first semiconductor layer 351,
the active material layer 353, and the second semiconductor
layer 352 are sequentially stacked in the longitudinal direc-
tion.

[0139] The first semiconductor layer 351 may be an n-type
semiconductor layer. For example, when the light emitting
element 350 emits light of a blue wavelength band, the first
semiconductor layer 351 may be a semiconductor material
having a chemical formula of InAlGa, . N(O=x<I,
O=<y=1, O=x+y=1). For example, it may be at least one of
n-type doped InAlGaN, GaN, AlGaN, InGaN, AIN and InN.
The first semiconductor layer 351 may be doped with a first
conductive dopant. For example, the first conductive dopant
may be Si, Ge, Sn, or the like. The length of the first
semiconductor layer 351 may range from 1.5 um to 5 um,
but is not limited thereto.

[0140] The second semiconductor layer 352 may be a
p-type semiconductor layer. For example, when the light
emitting element 350 emits light of a blue wavelength band,
the second semiconductor layer 352 may be a semiconductor
material having a chemical formula of In Al Ga, , N
(0O=x<l, O<y=l, O=x+y=l). For example, it may be at least
one of p-type doped InAlGaN, GaN, AlGaN, InGaN, AIN
and InN. The second semiconductor layer 352 may be doped
with a second conductive dopant. For example, the second
conductive dopant may be Mg, Zn, Ca, Se, Ba, or the like.
The length of the second semiconductor layer 352 may
range from 0.08 pm to 0.25 pum, but is not limited thereto.
[0141] The active material layer 353 may be disposed
between the first semiconductor layer 351 and the second
semiconductor layer 352 and may include a material having
a single or multiple quantum well structure. However, the
present disclosure is not limited thereto, and the active
material layer 353 may have a structure in which a semi-
conductor material having a large band gap energy and a
semiconductor material having a small band gap energy are
alternately stacked.

[0142] The active material layer 353 may emit light by
coupling of electron-hole pairs according to an electrical
signal applied through the first semiconductor layer 351 and
the second semiconductor layer 352. For example, when the
active material layer 353 emits light of a blue wavelength
band, it may include a material such as AlGaN, AllnGaN or
the like, and may include Group III to Group 5 semicon-
ductor materials depending on the wavelength band of the
emitted light. Accordingly, the light emitted by the active
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material layer 353 is not limited to light of a blue wavelength
band, but may emit light of a red or green wavelength range
as desired. The length of the active material layer 353 may
be in a range of 0.05 um to 0.25 pm, but is not limited
thereto.

[0143] The light emitted from the active material layer 353
may be emitted not only toward the outer surface of the light
emitting element 350 in the longitudinal direction, but also
to both side surfaces of the light emitting element 350. That
is, the directionality of the light emitted from the active
material layer 353 is not limited to a particular direction.
[0144] The insulating material layer 358 may be formed
outside the light emitting element 350 to protect the light
emitting element 350. For example, the insulating material
layer 358 may be formed to surround the side surface of the
light emitting element 350 and may not be formed at both
end portions of the light emitting element 350 in the longi-
tudinal direction, for example, both end portions where the
first semiconductor layer 351 and the second semiconductor
layer 352 are disposed. However, the present disclosure is
not limited thereto. The insulating material layer 358 may
include materials having insulation properties such as silicon
oxide (Si0,), silicon nitride (SiN), silicon oxynitride (Si-
O,N,), aluminum nitride (AIN), aluminum oxide (Al,O5)
and the like. Accordingly, it is possible to prevent an
electrical short that may occur when the active material layer
353 directly contacts the pixel electrode 330 or the common
electrode 340. In addition, since the insulating material layer
358 includes the active material layer 353 to protect the
outer surface of the light emitting element 350, it is possible
to prevent a decrease in luminous efficiency.

[0145] The thickness of the insulating material layer 358
may range from 0.5 pm to 1.5 pm, but is not limited thereto.
[0146] The light emitting element 350 may be cylindrical.
However, the shape of the light emitting element 350 is not
limited thereto, and may have various shapes such as a cube,
a rectangular parallelepiped or a hexagonal column. The
light emitting element 350 may have a length 1 in the range
of 1 um to 10 pm or 2 pm to 5 pum, preferably, a length of
about 4 um. In addition, the diameter of the light emitting
element 350 may range from 400 nm to 700 nm, preferably
about 500 nm.

[0147] In an embodiment, referring to FIGS. 4 and 5, the
light emitting elements 350' and 350" may further include
electrode material layers 356 and 357 on at least one of the
side surfaces where the first semiconductor layer 351 and the
second semiconductor layer 352 are disposed.

[0148] Inthe light emitting element 350" illustrated in FIG.
4, the second semiconductor layer 352 further includes the
electrode material layer 357. Further, in the light emitting
element 350" illustrated in FIG. 5, the first semiconductor
layer 351 and the second semiconductor layer 352 further
include the electrode material layers 356 and 357, respec-
tively. For simplicity of description, the electrode layer
formed on one side surface where the first semiconductor
layer 351 is disposed is referred to as a first electrode
material layer 356, and the electrode layer formed on the
other side surface where the second semiconductor layer 352
is disposed is referred to as a second electrode material layer
357. However, the present disclosure is not limited thereto,
and any electrode layer may be referred to as a first electrode
layer.

[0149] The light emitting elements 350" and 350" accord-
ing to other embodiments may include at least one of the first
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electrode material layer 356 and the second electrode mate-
rial layer 357. In this embodiment, the insulating material
layer 358 may extend in the longitudinal direction to cover
the first electrode material layer 356 and the second elec-
trode material layer 357. However, without being limited
thereto, the insulating material layer 358 may cover only the
first semiconductor layer 351, the active material layer 353
and the second semiconductor layer 352 or only a part of the
outer surfaces of the electrode material layers 356 and 357
to expose only a part of the outer surfaces of the first
electrode material layer 356 and the second electrode mate-
rial layer 357.

[0150] The first electrode material layer 356 and the
second electrode material layer 357 may be ohmic contact
electrodes. However, the present disclosure is not limited
thereto and the first electrode material layer 356 and the
second electrode material layer 357 may be Schottky contact
electrodes. The first electrode material layer 356 and the
second electrode material layer 357 may include conductive
metal. For example, the first electrode material layer 356 and
the second electrode material layer 357 may include at least
one of aluminum (Al), titanium (T1), indium (In), gold (Au)
and silver (Ag). The first electrode material layer 356 and the
second electrode material layer 357 may include the same
material and may include different materials. However, the
present disclosure is not limited thereto.

[0151] Hereinafter, a method of manufacturing the display
device 10 according to an embodiment will be described
with reference to FIGS. 6 to 17. FIGS. 6 to 17 show a
method of manufacturing the display device 10 of FIG. 2.
[0152] In addition, the members disposed on the fourth
insulating layer 310, for example, the partition 410, the pixel
electrode 330, the common electrode 340, the first contact
electrode 360, the second contact electrode 370, and a
plurality of insulating layers may be patterned by a mask
process, which may be typically employed. Therefore, a
detailed description of the mask process in which the
respective members are formed will be omitted in the
following description.

[0153] FIGS. 6 to 17 are cross-sectional views showing a
schematic sequence of a method of manufacturing a display
device according to an embodiment.

[0154] First, referring to FIG. 6, a first substrate layer 600
is prepared, which includes the fourth insulating layer 310,
the first partition 411 and the second partition 412 separated
from each other on the fourth insulating layer 310, the first
reflective layer 331 and the second reflective layer 341
respectively disposed on the first partition 411 and the
second partition 412, and the first electrode layer 332 and the
second electrode layer 342 respectively disposed on the first
reflective layer 331 and the second reflective layer 341. The
first thin film transistor 120, the second thin film transistor
140 and the power supply wiring 161 may be formed below
the fourth insulating layer 310 of the first substrate layer 600
as described above. However, the members are not shown in
the following drawings. The structure, arrangement and the
like of the members disposed on the fourth insulating layer
310 are the same as those described with reference to FIG.
2. A detailed description thereof will be omitted.

[0155] Then, referring to FIG. 7, a fifth insulating material
layer 511 is formed to cover both the pixel electrode 330 and
the common electrode 340. The fifth insulating material
layer 511 may be patterned as described below to form the
fifth insulating layer 510 of FIG. 7.
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[0156] Then, referring to FIG. 8, the light emitting ele-
ment 350 is aligned between the pixel electrode 330 and the
common electrode 340 on the fifth insulating material layer
511. A dielectrophoresis (DEP) method may be used to align
the light emitting element 350 between the pixel electrode
330 and the common electrode 340. A detailed description
thereof will be given with reference to FIGS. 9 to 11.

[0157] First, referring to FIG. 9, the light emitting element
solution S including the plurality of light emitting elements
350 may be loaded on the display device 10 such that the
light emitting element 350 is transferred onto the pixel
electrode 330 and the common electrode 340. The light
emitting element solution S may have a form such as ink or
paste, and may be at least one of acetone, water, alcohol and
toluene. However, the present disclosure is not limited
thereto and the light emitting element solution S is not
particularly limited as long as it is a material which can be
vaporized at room temperature or by heat.

[0158] In an embodiment, the light emitting element solu-
tion S is brought into contact with a pixel partition 420 and
can maintain a hemispherical shape due to the surface
tension force of the light emitting element solution S.
Although not shown in FIGS. 1 and 2, the pixel partition 420
may perform a function of making the pixels PX distin-
guished from each other. The region where the light emitting
element solution S is in contact with the pixel partition 420
may be subjected to a force exerted toward the center of the
light emitting element solution S, and the light emitting
element solution S may not flow over the pixel partition 420.
Accordingly, when the light emitting element 350 is trans-
ferred, it is possible to prevent the light emitting element 350
from moving to another adjacent pixel PX.

[0159] When the light emitting element 350 is transferred,
an AC power is applied to align the light emitting element
350 using the DEP method.

[0160] In an embodiment, referring to FIG. 10, a power
supply V is applied to the pixel electrode 330 and the
common electrode 340 to form an electric field E between
the pixel electrode 330 and the common electrode 340. The
power supply V may be an external power supply or an
internal power supply of the display device 10. The power
supply V may be an AC power supply or a DC power supply
having a predetermined amplitude and period. The DC
power supply may be repeatedly applied to the pixel elec-
trode 330 and the common electrode 340 to realize a power
supply having a predetermined amplitude and period.

[0161] When the power supply is applied to the pixel
electrode 330 and the common electrode 340, a potential
difference is generated by the electric polarity applied to the
pixel electrode 330 and the common electrode 340, and an
electric field E is formed. The bipolarity is induced in the
light emitting element 350 under a nonuniform electric field
E, and the light emitting element 350 is driven by a
dielectrophoretic force (DEP force) in a direction in which
the slope of the electric field E is larger or smaller. The light
emitting element 350 may be self-aligned between the pixel
electrode 330 and the common electrode 340 by the DEP
force.

[0162] After the light emitting element 350 is aligned, the
light emitting element solution S may be vaporized and
removed at room temperature or by heat such that the light
emitting element 350 is disposed between the pixel electrode
330 and the common electrode 340 as shown in FIG. 11.
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[0163] In an embodiment, the light emitting element solu-
tion S may include at least one type of the light emitting
elements 350. The light emitting element solution S may
include the light emitting elements 350 that emit light of
various colors in order to align the light emitting elements
350 of different colors for each pixel PX of the display
device 10. Further, the light emitting elements 350 that emit
light of different colors may be mixed in the light emitting
element solution S. However, the present disclosure is not
limited thereto.

[0164] Then, referring to FIG. 12, a sixth insulating mate-
rial layer 521 is formed to cover the fifth insulating material
layer 511 and the upper portion of the light emitting element
350 to form a second substrate layer 700. The sixth insu-
lating material layer 521 may be patterned by a mask
process, similarly to the fifth insulating material layer 511,
to finally form the sixth insulating layer 520.

[0165] Then, referring to FIGS. 13 and 14, the fifth
insulating material layer 511 and the sixth insulating mate-
rial layer 521 are partially patterned such that the pixel
electrode 330 is exposed to the outside, and the seventh
insulating layer 530 is patterned on the partially patterned
sixth insulating material layer 521. The seventh insulating
layer 530 may be patterned to cover a portion of the upper
surface of the sixth insulating material layer 521 and one
side portion exposed in the direction in which the pixel
electrode 330 of the sixth insulating material layer 521 is
disposed.

[0166] The seventh insulating layer 530 formed on the
sixth insulating material layer 521 may fill a gap formed
below the light emitting element 350. The seventh insulating
layer 530 may include an organic filler made of the same
material as the seventh insulating layer 530 and may fill or
partially fill a separation space between the lower surface of
the light emitting element 350 and the fifth insulating layer
510. An organic material can be diffused more smoothly
than an inorganic material. Accordingly, when the seventh
insulating layer 530 is formed, the organic material may be
diffused and filled in the gap formed below the light emitting
element 350 and the seam of the crystals of the sixth
insulating material layer 521. In addition, the sixth insulat-
ing material layer 521 can be partially planarized by the
seventh insulating layer 530. When the sixth insulating
material layer 521 is planarized, the members, for example,
the first contact electrode 360 and the second contact elec-
trode 370, which are formed in the subsequent patterning
process, can be smoothly stacked.

[0167] Then, a patterning process for exposing the upper
portion of the pixel electrode 330 may be performed by dry
etching the sixth insulating layer 520 and the seventh
insulating layer 530.

[0168] Then, referring to FIG. 15, the first contact elec-
trode 360 is patterned on the pixel electrode 330. The first
contact electrode 360 may be formed to cover the pixel
electrode 330, and a portion of the first contact electrode 360
may contact the light emitting element 350 and the seventh
insulating layer 530.

[0169] Then, referring to FIG. 16, the eighth insulating
layer 540 is patterned to cover the first contact electrode 360
and expose the common electrode 340. The eighth insulating
layer 540 may cover one end portion of the first contact
electrode 360 in the direction in which the common elec-
trode 340 is disposed and cover one side surface of the
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seventh insulating layer 530 in the direction in which the
common electrode 340 is disposed.

[0170] Then, referring to FIG. 17, the second contact
electrode 370 is patterned on the upper surface of the
common electrode 340. The second contact electrode 370
may be in partial contact with the common electrode 340,
the light emitting element 350, the sixth insulating layer 520,
the seventh insulating layer 530 and the eighth insulating
layer 540. The second contact electrode 370 may be formed
up to a part of the upper portion of the eighth insulating layer
540. Accordingly, the second contact electrode 370 can be
electrically isolated from the first contact electrode 360 by
the eighth insulating layer 540.

[0171] Finally, the passivation layer 550 is formed to
cover the eighth insulating layer 540 and the second contact
electrode 370. Through the above-described series of pro-
cesses, the display device 10 according to one embodiment
can be manufactured.

[0172] In an embodiment, the organic material of the
seventh insulating layer 530 can fill the gap formed below
the light emitting element 350 or the seam of the inorganic
crystals. If only the sixth insulating layer 520 for fixing the
light emitting element 350 is formed, the gap or seam may
be damaged by a subsequent patterning process and a
disconnection problem of the material may occur when the
light emitting elements 350 is in contact with the contact
electrodes 360 and 370. Hereinafter, a form in which the
organic material is filled in the seventh insulating layer 530
will be described in detail with reference to FIGS. 18 to 21.
[0173] FIGS. 18 and 19 are cross-sectional views sche-
matically showing a state in which a sixth insulating layer or
a first contact electrode is formed on a light emitting element
of a display device according to a comparative example.
[0174] First, referring to FIG. 18, when the light emitting
element 350 is disposed on a fifth insulating layer 510' and
a sixth insulating layer 520' is disposed to cover the outer
surface of the light emitting element 350, a gap G may be
formed under the light emitting element 350. Further, since
the sixth insulating layer 520" containing an inorganic mate-
rial has poor step-coverage, a void may be partially formed
in a separation space between the lower surface of the light
emitting element 350 and the fifth insulating layer 510'.
When the gap G or the seam of inorganic crystals is formed
in the fifth insulating layer 510" and the sixth insulating layer
520' disposed around the light emitting element 350 as
shown in FIG. 18, the light emitting element 350 may be
damaged in the subsequent patterning process.

[0175] Referring to FIG. 19, in a part of the light emitting
element 350, if the sixth insulating layer 520 is patterned and
removed and a first contact electrode 360' is patterned
thereon, a disconnection of the material of the first contact
electrode 360" may occur. Accordingly, a defect of the pixel
including the light emitting element 350 may occur, and a
short-circuit failure due to the gap G may occur.

[0176] On the other hand, when the seventh insulating
layer 530 is further included, the step-coverage of the first
contact electrode 360 can be improved by filling the seam of
crystals or the gap G that may occur in an inorganic layer
around the light emitting element 350.

[0177] When the light emitting element 350 has a cylin-
drical shape, a part of the lower surface of the light emitting
element 350 may be in direct contact with the fifth insulating
layer 510. In the display device 10 according to one embodi-
ment, the lower surface of the light emitting element 350
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may be at least partially opposed to and separated from the
fifth insulating layer 510, and an organic filler made of the
same material as the organic insulating layer may be par-
tially filled in the separation space between the lower surface
of the light emitting element 350 and the fifth insulating
layer 510. A detailed description thereof will be given with
reference to FIGS. 20 and 21.

[0178] FIGS. 20 and 21 are cross-sectional views sche-
matically showing a state in which a sixth insulating layer or
a first contact electrode is formed on a light emitting element
of a display device according to an embodiment.

[0179] First, referring to FIG. 20, the same organic filler as
that of the seventh insulating layer 530 may be partially
disposed on the lower surface of the light emitting element
350, in a partial region separated from the fifth insulating
layer 510. In addition, the organic material may be filled in
the gap G that may be formed under the light emitting
element 350. Further, referring to FIG. 21, it can be seen that
the step-coverage of the first contact electrode 360 can be
improved by filling the organic material in a partial region
separated from the fifth insulating layer 510 on the lower
surface of the light emitting element 350. That is, the first
contact electrode 360 may be in partial contact with the
organic filler. Accordingly, it is possible to prevent a prob-
lem of disconnection of the contact material of the light
emitting element 350 or a short-circuit failure of the light
emitting element 350 during the manufacture of the display
device 10.

[0180] FIGS. 22 and 23 are scanning electron microscope
(SEM) photographs showing the cross sections of FIGS. 18
and 21 respectively.

[0181] Referring to FIG. 22, it can be seen that a gap is
formed between the fifth insulating layer 510 and the light
emitting element 350 when only the sixth insulating layer
520 is formed. Accordingly, the light emitting element 350
may be damaged or the material of the contact electrode may
be broken in an additional mask process. In addition, since
the sixth insulating layer 520 is formed along the outer
peripheral surface of the light emitting element 350, the
upper surface of the sixth insulating layer 520 may not be
flat. For example, as shown in FIG. 18, when the cross
section of the light emitting element 350 is circular, the sixth
insulating layer 520 may also have a circular curvature in
cross section. Accordingly, the first contact electrode 360 or
the second contact electrode 370, which may be disposed on
the sixth insulating layer 520, is non-uniformly disposed,
and a failure may occur in contact with the light emitting
element 350.

[0182] On the other hand, when the seventh insulating
layer 530 is disposed on the sixth insulating layer 520, a gap
formed below the light emitting element 350 can be filled by
diffusion of the organic material in the seventh insulating
layer 530, and it is possible to improve the seam of an
inorganic crystal interface or poor step-coverage. In addi-
tion, since the seventh insulating layer 530 can planarize the
upper surface of the sixth insulating layer 520, an additional
mask process can be smoothly performed.

[0183] Referring to FIG. 23, it can be seen that the seventh
insulating layer 530 fills the gap between the light emitting
element 350 and the fifth insulating layer 510, unlike the
case of FIG. 22. In addition, it can be seen that the upper
surface is planarized by the seventh insulating layer 530
disposed on the sixth insulating layer 520. Accordingly, a
process of forming the first contact electrode 360 and the
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second contact electrode 370 to be performed later can be
performed smoothly, so that the contact with the light
emitting element 350 can be performed smoothly.

[0184] As described above, the seventh insulating layer
530 and the sixth insulating layer 520 may have various
structures depending on a patterning method of the sixth
insulating material layer 521 and a seventh insulating mate-
rial layer 531. Accordingly, the structures of the members
such as the first contact electrode 360, the second contact
electrode 370 and the eighth insulating layer 540, which may
be disposed on the seventh insulating layer 530, may be
varied as well. In some embodiments, when the respective
regions of the fifth insulating material layer 511 and the sixth
insulating material layer 521 in contact with the pixel
electrode 330 and the common electrode 340 are patterned
simultaneously, the sixth insulating layer 520 may have a
symmetrical structure with respect to the center of the light
emitting element 350. Further, when the seventh insulating
material layer 531 is patterned simultaneously with the sixth
insulating material layer 521, the sixth insulating layer 520
and the seventh insulating layer 530 may have the same
structure. That is, the cross-sectional structure of the display
device 10 may vary depending on a method of performing
an etching process after forming a specific layer. Hereinafter,
a display device and a method of manufacturing the same
according to other embodiments will be described.

[0185] FIG. 24 is a cross-sectional view of a display
device according to another embodiment. A display device
10_1 of FIG. 24 is the same as the display device 10 of FIG.
2 except that the structures of a seventh insulating layer
530_1, a sixth insulating layer 520_1 and an eighth insulat-
ing layer 540_1 are different. Hereinafter, only differences
will be described in detail.

[0186] In the display device 10_1 of FIG. 24, one side
surface of the seventh insulating layer 530_1 may be aligned
with one side surface of the sixth insulating layer 520_1, and
the other side surface of the seventh insulating layer 530_1
may be aligned with the other side surface of the sixth
insulating layer 520_1 and one side surface of the eighth
insulating layer 540_1.

[0187] Referring to FIG. 24, both side surfaces of the
seventh insulating layer 530_1 and the sixth insulating layer
520_1 may be recessed inwardly relative to both side
surfaces of the light emitting element 350, and both side
surfaces of the seventh insulating layer 530_1 and the sixth
insulating layer 520_1 may be aligned with each other.
[0188] When performing a process of exposing the pixel
electrode 330, the seventh insulating layer 530_1 and the
sixth insulating layer 520_1 may be patterned simultane-
ously in one mask process so that their first side surfaces in
the direction in which the pixel electrode 330 is disposed can
be aligned with each other. Further, in a process of exposing
the common electrode 340, the eighth insulating layer 540_1
may be patterned together with the seventh insulating layer
530_1 and the sixth insulating layer 520_1 so that the second
side surfaces opposite to the first side surfaces can be aligned
with each other. Accordingly, each of a first contact electrode
360_1 disposed on the pixel electrode 330 and a second
contact electrode 370_1 disposed on the common electrode
340 may be in partial contact with the sixth insulating layer
520_1. Unlike the display device 10 of FIG. 2, the first
contact electrode 360_1 of the display device 10_1 of FIG.
24 may be in parallel contact with one side surface of the
sixth insulating layer 520_1 which fixes the light emitting
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element 350 and one side surface of the seventh insulating
layer 530_1 which can fill an empty region that may be
formed under the light emitting element 350.

[0189] Further, the first contact electrode 360_1 and the
second contact electrode 370_1 may be separated from each
other on the seventh insulating layer 530_1 and the eighth
insulating layer 540_1 may be disposed in the separation
space. The eighth insulating layer 540_1 may cover one side
surface of the first contact electrode 360_1 to electrically
isolate it from the second contact electrode 370_2.

[0190] Further, since a plurality of members are patterned
simultaneously in the display device 10_1 of FIG. 24, there
is an advantage that the number of tasks of the mask process
can be reduced. A detailed description of a method of
manufacturing the display device 10_1 of FIG. 24 will be
given with reference to FIGS. 25 to 29.

[0191] FIGS. 25 to 29 are sequence diagrams showing
partial steps of a method of manufacturing the display
device of FIG. 24.

[0192] First, referring to FIG. 25, the second substrate
layer 700 of FIG. 12 is prepared, and a seventh insulating
material layer 531_1 is formed thereon. The structure and
formation method of the second substrate layer 700 are the
same as those described above. The seventh insulating
material layer 5311 may be disposed to cover a sixth
insulating material layer 521_2. Unlike the display device
10 of FIG. 2, the seventh insulating material layer 531_1 is
formed before the upper surface of the pixel electrode 330
is exposed.

[0193] Then, referring to FIG. 26, the seventh insulating
material layer 531_1 and the sixth insulating material layer
521_1 are patterned simultaneously to expose the pixel
electrode 330. Accordingly, one side surface of the seventh
insulating material layer 531_1 and one side surface of the
sixth insulating material layer 521_1 can be aligned with
each other.

[0194] Then, referring to FIG. 27, the first contact elec-
trode 360_1 is formed on the upper surface of the pixel
electrode 330. The first contact electrode 360_1 may be in
partial contact with the fifth insulating material layer 511_1,
the light emitting element 350, the sixth insulating material
layer 521_1 and the seventh insulating material layer 5311.
One side portion of the first contact electrode 360_1 may be
disposed in a region of the upper surface of the seventh
insulating material layer 531_1 that overlaps the light emit-
ting element 350. Accordingly, as described later, the eighth
insulating layer 5401 may be disposed to cover the one side
portion of the first contact electrode 360_1 and may be in
contact with the seventh insulating material layer 531_1.

[0195] Then, referring to FIG. 28, the common electrode
340 is exposed by patterning the eighth insulating layer 5401
covering the first contact electrode 360_1, the seventh
insulating layer 530_1, the sixth insulating layer 520_1 and
the eighth insulating layer 540_1. When the common elec-
trode 340 is exposed, the eighth insulating layer 540_1 is
patterned simultaneously with the sixth insulating layer
521_1 and the seventh insulating layer 531_1. Therefore,
one side surface of the eighth insulating layer 5401 can be
aligned with the side surfaces of the seventh insulating layer
530_1 and the sixth insulating layer 520_1. Further, as
described above, since the one side portion of the first
contact electrode 360_1 is disposed on the upper surface of
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the seventh insulating layer 530_1, the eighth insulating
layer 540_1 may cover the one side portion of the first
contact electrode 360_1.

[0196] Then, referring to FIG. 29, the second contact
electrode 370_1 is formed on the upper surface of the
common electrode 340, and then a passivation layer 550_1
is formed, thereby manufacturing the display device 10_1 of
FIG. 24. Since these steps are the same as those described
above, a detailed description thereof will be omitted.
[0197] FIG. 30 is a cross-sectional view of a display
device according to still another embodiment.

[0198] A display device 10_2 of FIG. 30 is different from
the display device 10 of FIG. 2 in that the eighth insulating
layer 540 is omitted and a first contact electrode 360_2 and
a second contact electrode 370_2 are separated from each
other on substantially the same plane. A passivation layer
550_2 may be disposed in the separation space between the
first contact electrode 360_2 and the second contact elec-
trode 370_2 to electrically isolate the first contact electrode
360_2 and the second contact electrode 370_2 from each
other. A seventh insulating layer 530_2 is disposed to cover
the upper surface and both side surfaces of a sixth insulating
layer 520_2. In the illustrated embodiment, the sixth insu-
lating layer 520_2 is recessed inwardly from both side
surfaces of the seventh insulating layer 530_2, and is not
exposed to the outside. Thus, the sixth insulating layer
520_2 may not be in contact with the first contact electrode
360_2 and the second contact electrode 370_2.

[0199] Therefore, since the eighth insulating layer 540 is
omitted in comparison with the display device 10 of FIG. 2,
the display device 10_2 of FIG. 30 can simplify the mem-
bers disposed on the fourth insulating layer 310 and, thus,
the thickness of the display device 10_2 can be reduced. In
addition, regions where the pixel electrode 330 and the
common electrode 340 are disposed may be symmetrical
with respect to the light emitting element 350. A detailed
description of a method of manufacturing the display device
10_2 of FIG. 30 will be given with reference to FIGS. 31 to
33.

[0200] FIGS. 31 to 33 are sequence diagrams showing
partial steps of a method of manufacturing the display
device of FIG. 30.

[0201] First, referring to FIG. 31, the second substrate
layer 700 of FIG. 12 is prepared, and the sixth insulating
layer 520_2 is patterned to simultaneously expose the pixel
electrode 330 and the common electrode 340. Since only one
mask process is performed, the patterned sixth insulator
layer 520_2 may have a symmetrical structure with respect
to the center of the light emitting element 350. In this
embodiment, since the pixel electrode 330 and the common
electrode 340 are patterned to simultaneously expose their
upper surfaces, the first contact electrode 360_2 and the
second contact electrode 370_2, which will be described
later, may be disposed on substantially the same plane.
[0202] Then, referring to FIG. 32, the seventh insulating
layer 530_2 is patterned so as to cover the upper surface and
both side surfaces of the sixth insulating layer 520_2. The
sixth insulating layer 520_2 may be patterned simultane-
ously when the pixel electrode 330 and the common elec-
trode 340 are exposed such that both side surfaces face the
pixel electrode 330 and the common electrode 340, respec-
tively. Further, since both side surfaces of the sixth insulat-
ing layer 520_2 are recessed inwardly relative to the light
emitting element 350, when the seventh insulating layer
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530_2 is patterned on the sixth insulating layer 520_2, both
side of the surfaces may be covered by the seventh insulating
layer 530_2. Accordingly, the sixth insulating layer 520_2
may not be exposed to the outside.

[0203] Further, both side surfaces of the seventh insulating
layer 530_2 may be aligned with both side surfaces of the
light emitting element 350. However, the present disclosure
is not limited thereto, and in some embodiments, both side
surfaces of the seventh insulating layer 530_2 may be
recessed inwardly from both side surfaces of the light
emitting element 350.

[0204] Then, referring to FIG. 33 the first contact elec-
trode 360_2 and the second contact electrode 370 2 are
patterned simultaneously by performing one mask process.
In an embodiment, the first contact electrode 360_2 and the
second contact electrode 370_2 are patterned to be separated
from each other on the upper surface of the seventh insu-
lating layer 530_2. Accordingly, the first contact electrode
360_2 and the second contact electrode 370_2 are exposed
such that their one side portions face each other. Since the
sixth insulating layer 520_2 is not covered by the seventh
insulating layer 530_2 and is not exposed, the first contact
electrode 360_2 and the second contact electrode 370_2 are
in partial contact with only the seventh insulating layer
530_2, the light emitting element 350 and the fifth insulating
layer 510_2.

[0205] Finally, the passivation layer 550_2 is formed so as
to cover the first contact electrode 360_2, the seventh
insulating layer 530_2 and the second contact electrode
370_2, thereby manufacturing the display device 10_2 of
FIG. 30. The passivation layer 550_2 may be disposed on
the seventh insulating layer 530_2 in a region where the first
contact electrode 360_2 and the second contact electrode
370_2 are separated from each other and may be in partial
contact with the seventh insulating layer 530_2. Addition-
ally, the exposed side portions of the first contact electrode
360 _2 and the second contact electrode 370_2 can be
protected and electrically isolated from each other by the
passivation layer 550_2.

[0206] FIG. 34 is a cross-sectional view of a display
device according to still another embodiment.

[0207] A display device 10_3 of FIG. 34 is the same as the
display device 10_2 of FIG. 30 except that both side surfaces
of a seventh insulating layer 530_3 are aligned with both
side surfaces of a sixth insulating layer 520_3. Accordingly,
both side surfaces of the sixth insulating layer 520_3 may be
exposed to the outside to contact the first contact electrode
360_3 and the second contact electrode 370_3, respectively.
Hereinafter, only differences will be described in detail.
[0208] In the display device 10_3 of FIG. 34, the seventh
insulating layer 530_3 and the sixth insulating layer 520_3
are formed by being patterned simultaneously in one mask
process. That is, the seventh insulating layer 530_3 is
formed before exposing the pixel electrode 330 and the
common electrode 340, and the sixth insulating layer 520_3
and the seventh insulating layer 5303 are patterned simul-
taneously. A detailed description of a method of manufac-
turing the display device 10_3 of FIG. 34 will be given with
reference to FIGS. 34 and 35.

[0209] FIGS. 35 and 36 are sequence diagrams showing
partial steps of a method of manufacturing the display
device of FIG. 34.

[0210] First, referring to FIG. 35, the second substrate
layer 700 of FIG. 12 is prepared and the seventh insulating
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layer 530_3 and the sixth insulating layer 520_3 are pat-
terned simultaneously to expose the pixel electrode 330 and
the common electrode 340. Accordingly, both side surfaces
of' the sixth insulating layer 520_3 and the seventh insulating
layer 530_3 may be aligned with each other, and may be
recessed inwardly relative to both side surfaces of the light
emitting element 350. However, as described above with
reference to FIG. 32, in some embodiments, both side
surfaces of the seventh insulating layer 530_3 and the sixth
insulating layer 520_3 may be aligned with both side
surfaces of the light emitting element 350. The embodiments
of the present disclosure are not limited thereto.

[0211] Then, referring to FIG. 36, the first contact elec-
trode 360_3 and the second contact electrode 370_3 are
patterned simultaneously on the exposed upper surfaces of
the pixel electrode 330 and the common electrode 340,
respectively. Then, a passivation layer 550_3 is formed to
cover the first contact electrode 360_3 and the second
contact electrode 370_3, thereby manufacturing the display
device 10_3 of FIG. 34. Since these steps are the same as
those described above, a detailed description thereof will be
omitted.

[0212] Additionally, as described above with reference to
the drawings, the partition 410 of the display device 10 has
a side surface which is inclined and an upper surface which
is horizontally flat. The upper surface and both side surfaces
of the partition 410 may be formed to be angled with respect
to each other and may have a substantially trapezoidal shape.
However, the present disclosure is not limited thereto, and
the partition 410 may have various structures. For example,
the upper surface and side surfaces of the partition 410 may
have curvatures.

[0213] FIG. 37 is a cross-sectional view of a display
device according to still another embodiment.

[0214] Referring to FIG. 37, the partition 410 of the
display device 10 may be formed such that an outer circum-
ferential surface thereof has a curvature and gently protrudes
from the fourth insulating layer 310. That is, the partition
410 may have a substantially semi-elliptical shape. Accord-
ingly, when a plurality of members, e.g., the reflection layers
331 and 341 and the electrode layers 332 and 342, disposed
on the partition 410 are patterned, materials included in the
reflective layers 331 and 341 and the electrode layers 332
and 342 may be smoothly deposited or formed on the
partition 410. Therefore, a disconnection or defect of a
material that may occur when manufacturing the display
device 10 can be reduced.

[0215] Inconcluding the detailed description, those skilled
in the art will appreciate that many variations and modifi-
cations can be made to the preferred embodiments without
substantially departing from the principles of the present
invention. Therefore, the disclosed preferred embodiments
of the invention are used in a generic and descriptive sense
only and not for purposes of limitation.

What is claimed is:

1. A method of manufacturing a display device, the
method comprising:

providing a substrate including a first electrode, a second
electrode facing the first electrode, a first insulating
layer on the first electrode and the second electrode and
positioned between the first electrode and the second
electrode, and a light emitting element on the first
insulating layer;
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sequentially forming an inorganic insulating layer and an
organic insulating layer on the substrate; and

patterning the organic insulating layer and the inorganic
insulating layer to form a third insulating layer and a
second insulating layer covering the light emitting
element and exposing a first end portion of the light
emitting element.

2. The method of claim 1, further comprising, after
forming the third insulating layer and the second insulating
layer, forming a first contact electrode which is electrically
connected to the first electrode, on the third insulating layer,
and in contact with the first end portion of the light emitting
element exposed by the second insulating layer.

3. The method of claim 2, further comprising forming a
fourth insulating layer which is disposed to cover the first
contact electrode, covers one surface of the third insulating
layer facing the second electrode, and exposes a second end
portion opposite to the first end portion of the light emitting
element.

4. The method of claim 3, further comprising forming a
second contact electrode which is electrically connected to
the second electrode, on the second passivation layer, and in
contact with the second end portion of the light emitting
element exposed by the fourth insulating layer.

5. The method of claim 4, further comprising forming a
fifth insulating layer covering the second contact electrode
and the third insulating layer.

6. The method of claim 5, wherein a lower surface of the
light emitting element is at least partially opposed to and
separated from the first insulating layer, and the forming the
third insulating layer comprises partially filling an organic
filler made of the same material as the third insulating layer
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in the separation space between the lower surface of the light
emitting element and the first insulating layer.

7. The method of claim 6, wherein the patterning the
inorganic insulating layer comprises dry etching the inor-
ganic insulating layer.

8. The method of claim 1, wherein the forming the third
insulating layer and the second insulating layer comprises
exposing a second end portion opposite to the first end
portion of the light emitting element.

9. The method of claim 8, further comprising forming a
third contact electrode which is electrically connected to the
first electrode, on the organic insulating layer and in contact
with a first end portion of the light emitting element exposed
by the second insulating layer, and a fourth contact electrode
which is electrically connected to the second electrode, on
the organic insulating layer and in contact with the second
end portion of the light emitting element exposed by the
second insulating layer.

10. The method of claim 9, wherein the third contact
electrode and the fourth contact electrode are patterned in
the same process.

11. The method of claim 10, wherein a lower surface of
the light emitting element is at least partially opposed to and
separated from the first insulating layer, and the forming an
organic insulating layer comprises partially filling an
organic filler made of a same material as the third insulating
layer in the separation space between the lower surface of
the light emitting element and the first insulating layer.

12. The method of claim 11, wherein the patterning the
inorganic insulating layer comprises dry etching the inor-
ganic insulating layer.
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