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(57) A light emitting device according to an embodi-
ment of the present application comprises: a substrate;
a first electrode disposed on the substrate; a first insu-
lating layer disposed on the substrate to cover at least
one area of the first electrode; a second electrode dis-
posed on the first insulating layer and spaced apart from
the first electrode; and at least one light emitting diode
electrically connected between the first electrode and the
second electrode. The first electrode and the second
electrode may be disposed on different layers on the sub-
strate with the first insulating layer interposed therebe-
tween, and spaced apart from each other by a predeter-
mined distance so as not to overlap each other in a plan
view.
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Description

Technical Field

[0001] Various embodiments of the present disclosure
relate to a light emitting device, a method of fabricating
the light emitting device, and a display device having the
light emitting device.

Background Art

[0002] Recently, technologies of manufacturing a sub-
miniature light emitting diode using a material having a
reliable inorganic crystal structure and manufacturing a
light emitting device using the light emitting diode have
been developed. For example, the technologies of man-
ufacturing subminiature light emitting diodes having a
small size in a range from the nanoscale to the micros-
cale, and forming a light source of a light emitting device
using the subminiature light emitting diodes have been
developed. Such a light emitting device may be provided
in various electronic devices such as a display device
and a lighting device.

Disclosure

Technical Problem

[0003] Various embodiments of the present disclosure
relate to a light emitting device including a light emitting
diode, a method of fabricating the light emitting device,
and a display device including the light emitting device.

Technical Solution

[0004] According to an aspect of the present disclo-
sure, a light emitting device includes: a substrate; a first
electrode disposed on the substrate; a first insulating lay-
er disposed on the substrate and configured to cover at
least one area of the first electrode; a second electrode
disposed on the first insulating layer and spaced apart
from the first electrode; and at least one light emitting
diode electrically connected between the first electrode
and the second electrode. The first electrode and the
second electrode are disposed on different layers on the
substrate with the first insulating layer interposed there-
between, and are spaced apart from each other by a
predetermined distance so as not to overlap each other
in a plan view.
[0005] In an embodiment, the light emitting device may
further include: a first partition wall disposed between the
substrate and one area of the first electrode; and a sec-
ond partition wall disposed between the substrate and
one area of the second electrode.
[0006] In an embodiment, the first partition wall and
the second partition wall may be disposed on a same
layer on the substrate. One area of the first insulating
layer may be interposed between the second partition

wall and the second electrode.
[0007] In an embodiment, the light emitting device may
include a display element layer including the first elec-
trode, the second electrode, and the light emitting diode,
and a circuit element layer disposed between the display
element layer and the substrate. The circuit element layer
may include: a first circuit element or a first power line
electrically connected to the first electrode, and including
one area overlapping the second electrode; and a second
circuit element or a second power line electrically con-
nected to the second electrode, and including one area
overlapping the first electrode.
[0008] In an embodiment, an overlapping surface area
between the first circuit element or the first power line
and the second electrode may be greater than an over-
lapping surface area between the second circuit element
or the second power line and the first electrode.
[0009] In an embodiment, the light emitting device may
further include: a first contact electrode disposed on at
least one area of the first electrode and a first end of the
light emitting diode, and configured to electrically connect
the first end to the first electrode; and a second contact
electrode disposed on at least one area of the second
electrode and a second end of the light emitting diode,
and configured to electrically connect the second end to
the second electrode.
[0010] In an embodiment, the first insulating layer may
include an opening in which one area of the first electrode
is exposed. The first contact electrode may contact the
exposed one area of the first electrode and the first end
of the light emitting diode.
[0011] In an embodiment, the light emitting device may
further include a second insulating layer disposed on the
second contact electrode and configured to cover the
second contact electrode. One end of the second insu-
lating layer may be interposed between the first contact
electrode and the second contact electrode.
[0012] In an embodiment, the light emitting device may
further include a third insulating layer disposed on one
area of the second electrode.
[0013] In an embodiment, the light emitting device may
further include at least one of: a fourth insulating layer
disposed on the first electrode, the second electrode, and
one area of the light emitting diode; and a fifth insulating
layer configured to cover the first contact electrode and
including one end interposed between the first contact
electrode and the second contact electrode.
[0014] In an embodiment, the light emitting device may
further include a sixth insulating layer partially disposed
on the first electrode, the second electrode, and one area
of the light emitting diode, and configured to expose one
area of each of the first electrode and the second elec-
trode, and the first end and the second end of the light
emitting diode.
[0015] In an embodiment, one end of the first contact
electrode may be disposed on one area of the sixth in-
sulating layer that is disposed on the light emitting diode.
One end of the second contact electrode may be dis-
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posed, to face the first contact electrode, on the one area
of the sixth insulating layer that is disposed on the light
emitting diode.
[0016] In an embodiment, the light emitting device may
further include at least one encapsulation layer config-
ured to cover one surface of the substrate on which the
first contact electrode and the second contact electrode
are disposed.
[0017] In an embodiment, the light emitting diode may
include a rod-type light emitting diode oriented in a hor-
izontal direction between the first electrode and the sec-
ond electrode.
[0018] According to an aspect of the present disclo-
sure, a method of fabricating a light emitting device in-
cludes: forming a first electrode on a substrate; forming
a first insulating layer on the substrate to cover at least
the first electrode; forming a second electrode on the first
insulating layer at a position spaced apart from the first
electrode by a predetermined distance; supplying a light
emitting diode onto the substrate including the first elec-
trode and the second electrode, and aligning the light
emitting diode between the first electrode and the second
electrode; and forming a first contact electrode electri-
cally connecting a first end of the light emitting diode to
the first electrode, and a second contact electrode elec-
trically connecting a second end of the light emitting diode
to the second electrode.
[0019] In an embodiment, the forming of the first con-
tact electrode may include: forming a first contact portion
by etching the first insulating layer such that one area of
the first electrode is exposed; and forming the first contact
electrode on at least the one area of the first electrode
including the first contact portion and on the first end of
the light emitting diode.
[0020] In an embodiment, the forming of the second
contact electrode may include forming the second con-
tact electrode on at least one area of the second electrode
and the second end of the light emitting diode.
[0021] In an embodiment, the first contact electrode
and the second contact electrode may be sequentially
formed on the substrate, or the first contact electrode and
the second contact electrode are simultaneously formed
on the substrate.
[0022] In an embodiment, the method may include, af-
ter the forming of the second electrode, forming a third
insulating layer configured to cover the second electrode.
The light emitting diode may be supplied onto the sub-
strate on which the third insulating layer is formed.
[0023] According to an aspect of the present disclo-
sure, a display device includes: a substrate including a
display area; and a pixel disposed in the display area.
The pixel includes: a first electrode disposed on the sub-
strate; a first insulating layer disposed on the substrate
and configured to cover at least one area of the first elec-
trode; a second electrode disposed on the first insulating
layer, and spaced apart from the first electrode by a pre-
determined distance in a plan view; and at least one light
emitting diode electrically connected between the first

electrode and the second electrode.

Advantageous Effects

[0024] In a light emitting device, a method of fabricating
the light emitting device, and a display device including
the light emitting device in accordance with embodiments
of the present disclosure, a short-circuit defect between
first and second electrodes may be prevented from oc-
curring. Furthermore, light emitting diodes may be stably
arranged between the first electrode and the second
electrode.

Description of Drawings

[0025]

FIGS. 1A and 1B are respectively a perspective view
and a sectional view illustrating a light emitting diode
in accordance with an embodiment of the present
disclosure.
FIGS. 2A and 2b are respectively a perspective view
and a sectional view illustrating a light emitting diode
in accordance with an embodiment of the present
disclosure.
FIGS. 3A and 3B are respectively a perspective view
and a sectional view illustrating a light emitting diode
in accordance with an embodiment of the present
disclosure.
FIG. 4 is a plan view illustrating a display device in
accordance with an embodiment of the present dis-
closure.
FIGS. 5A to 5C each are a circuit diagram illustrating
a light emitting device in accordance with an embod-
iment of the present disclosure, and for example il-
lustrate different embodiments of an active pixel in-
cluding the light emitting device.
FIG. 6 is a plan view illustrating a light emitting device
in accordance with an embodiment of the present
disclosure, for example, illustrating an example of a
pixel formed of the light emitting device.
FIGS. 7A and 7B each are a sectional view illustrat-
ing a light emitting device in accordance with an em-
bodiment of the present disclosure, and for example
illustrate different embodiments of a cross-section
corresponding to line I-I’ of FIG. 6.
FIG. 8 is a plan view illustrating a light emitting device
in accordance with an embodiment of the present
disclosure, for example, illustrating an example of a
pixel including the light emitting device.
FIGS. 9A and 9B each are a sectional view illustrat-
ing a light emitting device in accordance with an em-
bodiment of the present disclosure, and for example
illustrate different embodiments of a cross-section
corresponding to line II-II’ of FIG. 8.
FIGS. 10A to 10K are sectional views illustrating a
method of fabricating a light emitting device in ac-
cordance with an embodiment of the present disclo-

3 4 



EP 3 866 203 A1

4

5

10

15

20

25

30

35

40

45

50

55

sure, and for example illustrate a method of fabricat-
ing the light emitting device in accordance with the
embodiment of FIG. 9A.
FIG. 11 is a sectional view illustrating a light emitting
device in accordance with an embodiment of the
present disclosure and for example illustrates an em-
bodiment of a cross-section corresponding to line II-
II’ of FIG. 8.
FIG. 12 is a sectional view illustrating a light emitting
device in accordance with an embodiment of the
present disclosure, and for example illustrates an
embodiment of a cross-section corresponding to line
II-II’ of FIG. 8.
FIGS. 13A to 13I are sectional views illustrating a
method of fabricating a light emitting device in ac-
cordance with an embodiment of the present disclo-
sure, and for example illustrate a method of fabricat-
ing the light emitting device in accordance with the
embodiment of FIG. 12.
FIG. 14 is a sectional view illustrating a light emitting
device in accordance with an embodiment of the
present disclosure, and for example illustrates an
embodiment of a cross-section corresponding to line
II-II’ of FIG. 8.
FIGS. 15A to 15E are sectional views illustrating a
method of fabricating a light emitting device in ac-
cordance with an embodiment of the present disclo-
sure, and for example illustrate a method of fabricat-
ing the light emitting device in accordance with the
embodiment of FIG. 14.

Mode for Invention

[0026] Reference will now be made in detail to various
embodiments of the present disclosure, specific exam-
ples of which are illustrated in the accompanying draw-
ings and described below, and the embodiments of the
present disclosure can be variously modified in many dif-
ferent forms. However, the present disclosure is not lim-
ited to the following embodiments and may be modified
into various forms.
[0027] Some elements which are not directly related
to the features of the present disclosure in the drawings
may be omitted to clearly explain the present disclosure.
Furthermore, the sizes, ratios, etc. of some elements in
the drawings may be slightly exaggerated. It should be
noted that the same reference numerals are used to des-
ignate the same or similar elements throughout the draw-
ings, and repetitive explanations will be omitted.
[0028] It will be understood that, although the terms
"first", "second", etc. may be used herein to describe var-
ious elements, these elements should not be limited by
these terms. It will be further understood that the terms
"comprise", "include", "have", etc. when used in this spec-
ification, specify the presence of stated features, inte-
gers, steps, operations, elements, components, and/or
combinations of them but do not preclude the presence
or addition of one or more other features, integers, steps,

operations, elements, components, and/or combinations
thereof. Furthermore, when a first component or part is
disposed on a second component or part, the first com-
ponent or part may be not only directly on the second
component or part but a third component or part may
intervene between them. Furthermore, the term "posi-
tion", "direction", etc. used in the following description
are defined in relative terms, and it should be noted that
they may be changed into a reverse position or direction
depending on a view angle or direction.
[0029] Embodiments and required details of the
present disclosure are described with reference to the
accompanying drawings in order to describe the present
disclosure in detail so that those having ordinary knowl-
edge in the technical field to which the present disclosure
pertains can easily practice the present disclosure. Fur-
thermore, a singular form may include a plural form as
long as it is not specifically mentioned in a sentence.
[0030] FIGS. 1A, 1B, 2A, 2B, 3A, and 3B are perspec-
tive diagrams and sectional diagrams illustrating light
emitting diodes LD in accordance with embodiments of
the present disclosure. Although FIGS. 1A to 3B illustrate
cylindrical rod-type light emitting diodes LD, the type
and/or shape of the light emitting diode LD in accordance
with the present disclosure is not limited thereto.
[0031] Referring to FIGS. 1A and 1B, a light emitting
diode LD in accordance with an embodiment of the
present disclosure may include a first conductivity type
semiconductor layer 11, a second conductivity type sem-
iconductor layer 13, and an active layer 12 interposed
between the first and second conductivity type semicon-
ductor layers 11 and 13. For example, the light emitting
diode LD may be configured of a stacked body formed
by successively stacking the first conductivity type sem-
iconductor layer 11, the active layer 12, and the second
conductivity type semiconductor layer 13.
[0032] In an embodiment, the light emitting diode LD
may be provided in the form of a rod extending in a di-
rection. If the direction in which the light emitting diode
LD extends is defined as a longitudinal direction L, the
light emitting diode LD may have a first end and a second
end in the longitudinal direction L.
[0033] In an embodiment, one of the first and second
conductivity type semiconductor layers 11 and 13 may
be disposed on the first end of the light emitting diode
LD, and the other of the first and second conductivity type
semiconductor layers 11 and 13 may be disposed on the
second end of the light emitting diode LD.
[0034] In an embodiment, the light emitting diode LD
may be a rod-type light emitting diode manufactured in
the form of a rod. In this specification, the term "rod-type
shape" embraces a rod-like shape and a bar-like shape
such as a cylindrical shape and a prismatic shape ex-
tending in a longitudinal direction (i.e., having an aspect
ratio greater than 1), and the cross-sectional shape there-
of is not limited to a particular shape. For example, a
length L of the light emitting diode LD may be greater
than a diameter D thereof (or a width of the cross-section
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thereof).
[0035] In an embodiment, the light emitting diode LD
may have a small size corresponding to a nanoscale size
or a microscale size, e.g., a diameter D and/or a length
L corresponding to a microscale or nanoscale range.
However, in the present disclosure, the size of the light
emitting diode LD is not limited thereto. For example, the
size of the light emitting diode LD may be changed in
various ways depending on design conditions of various
devices, e.g., display devices, which employ, as a light
source, a light emitting device using a light emitting diode
LD.
[0036] The first conductivity type semiconductor layer
11 may include, for example, at least one n-type semi-
conductor layer. For instance, the first conductivity type
semiconductor layer 11 may include an n-type semicon-
ductor layer which includes any one semiconductor ma-
terial of InAlGaN, GaN, AlGaN, InGaN, AlN, and InN, and
is doped with a first conductive dopant such as Si, Ge,
or Sn. However, the material for forming the first conduc-
tivity type semiconductor layer 11 is not limited thereto,
and the first conductivity type semiconductor layer 11
may be formed of various other materials.
[0037] The active layer 12 may be disposed on the first
conductivity type semiconductor layer 11 and have a sin-
gle or multiple quantum well structure. In an embodiment,
a cladding layer (not shown) doped with a conductive
dopant may be formed on and/or under the active layer
12. For example, the cladding layer may be formed of an
AlGaN layer or an InAlGaN layer. In an embodiment, a
material such as AlGaN or AlInGaN may be used to form
the active layer 12, and various other materials may be
used to form the active layer 12.
[0038] If an electric field of a predetermined voltage or
greater is applied to the opposite ends of the light emitting
diode LD, the light emitting diode LD emits light by com-
bination of electron-hole pairs in the active layer 12. Since
light emission of the light emitting diode LD can be con-
trolled based on the foregoing principle, the light emitting
diode LD may be used as a light source of various light
emitting devices as well as a pixel of a display device.
[0039] The second conductivity type semiconductor
layer 13 may be disposed on the active layer 12 and
include a semiconductor layer of a type different from
that of the first conductivity type semiconductor layer 11.
For example, the second conductivity type semiconduc-
tor layer 13 may include at least one p-type semiconduc-
tor layer. For instance, the second conductivity type sem-
iconductor layer 13 may include a p-type semiconductor
layer which includes any one semiconductor material of
InAlGaN, GaN, AlGaN, InGaN, AlN, and InN, and is
doped with a second conductive dopant such as Mg.
However, the material forming the second conductivity
type semiconductor layer 13 is not limited thereto, and
the second conductivity type semiconductor layer 13 may
be formed of various other materials.
[0040] In an embodiment, the light emitting diode LD
may further include an insulating film INF provided on

the surface of the light emitting diode LD. In an embod-
iment, the insulating film INF may be formed on the sur-
face of the light emitting diode LD to enclose an outer
circumferential surface of at least the active layer 12. In
addition, the insulating film INF may further enclose an
area of each of the first and second conductivity type
semiconductor layers 11 and 13. Here, the insulating film
INF may allow the opposite ends of the light emitting di-
ode LD that have different polarities to be exposed to the
outside. For example, the insulating film INF may expose
one end of each of the first and second conductivity type
semiconductor layers 11 and 13 that are disposed on the
respective opposite ends of the light emitting diode LD
in the longitudinal direction L, e.g., may expose two base
sides (the top and bottom surfaces) of the cylinder rather
than covering the two base sides.
[0041] In an embodiment, the insulating film INF may
include at least one insulating material of SiO2, Si3N4,
Al2O3, and TiO2, but it is not limited thereto. In other
words, the material that forms the insulating film INF is
not limited to a particular material, and the insulating film
INF may be formed of well-known various insulating ma-
terials.
[0042] In an embodiment, the light emitting diode LD
may further include additional components in addition to
the first conductivity type semiconductor layer 11, the
active layer 12, the second conductivity type semicon-
ductor layer 13, and/or the insulating film INF. For exam-
ple, the light emitting diode LD may further include at
least one fluorescent layer, at least one active layer, at
least one semiconductor layer and/or at least one elec-
trode layer disposed on one end of the first conductivity
type semiconductor layer 11, the active layer 12, and/or
the second conductivity type semiconductor layer 13.
[0043] For example, as shown in FIGS. 2A and 2B, the
light emitting diode LD may further include at least one
electrode layer 14 disposed on one end of the second
conductivity type semiconductor layer 13. In an embod-
iment, as shown in FIGS. 3A and 3B, the light emitting
diode LD may further include at least one electrode layer
15 disposed on one end of the first conductivity type sem-
iconductor layer 11.
[0044] Each of the electrode layers 14 and 15 may be
an ohmic contact electrode, but it is not limited thereto.
Furthermore, each of the electrode layers 14 and 15 may
include metal or a metal oxide. For example, Cr, Ti, Al,
Au, Ni, ITO, IZO, ITZO, and an oxide or alloy thereof may
be used alone or in combination with each other. In an
embodiment, the electrode layers 14 and 15 may be sub-
stantially transparent or translucent. Therefore, light gen-
erated from the light emitting diode LD may be emitted
out of the light emitting diode LD after passing through
the electrode layers 14 and 15.
[0045] In an embodiment, the insulating film INF may
at least partially enclose or may not enclose the outer
circumferential surfaces of the electrode layers 14 and
15. In other words, the insulating film INF may be selec-
tively formed on the surfaces of the electrode layers 14
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and 15. Furthermore, the insulating film INF may be
formed to allow the opposite ends of the light emitting
diode LD having different polarities to be exposed and,
for example, may allow at least one area of each of the
electrode layers 14 and 15 to be exposed. Alternatively,
in an embodiment, the insulating film INF may not be
provided.
[0046] If the insulating film INF is provided on the sur-
face of the light emitting diode LD, particularly, on the
surface of the active layer 12, the active layer 12 may be
prevented from short-circuiting with at least one electrode
(e.g., at least one contact electrode of contact electrodes
connected to the opposite ends of the light emitting diode
LD), which is not illustrated. Therefore, the electrical sta-
bility of the light emitting diode LD may be secured.
[0047] Furthermore, thanks to the insulating film INF
formed on the surface of the light emitting diode LD, oc-
currence of a defect on the surface of the light emitting
diode LD may be minimized, and thus the lifetime and
efficiency of the light emitting diode LD may be improved.
In addition, if the insulating film INF is formed on each
light emitting diode LD, even in case that a plurality of
light emitting diodes LD are disposed adjacent to each
other, the light emitting diodes LD may be prevented from
undesirably short-circuiting.
[0048] In an embodiment of the present disclosure, the
light emitting diode LD may be fabricated through a sur-
face treatment process. For example, the light emitting
diode LD may be surface-treated (e.g., through a coating
process) so that, in case that a plurality of light emitting
diodes LD are mixed with a fluidic solution and then are
supplied to each light emitting area (e.g., a light emitting
area of each pixel), the light emitting diodes LD can be
evenly distributed rather than unevenly aggregating in
the solution.
[0049] The above-described light emitting diode LD
may be used in various devices including a display device
which requires a light source. For instance, at least one
subminiature light emitting diode LD, e.g., a plurality of
subminiature light emitting diodes LD each having a size
ranging from the nanoscale to the microscale, may be
disposed in each pixel area of a display panel so as to
form a light source (or, a light source unit) of the corre-
sponding pixel. Furthermore, the field of application of
the light emitting diode LD according to the present dis-
closure is not limited to a display device. For example,
the light emitting diode LD may also be used in various
devices such as a lighting device, which requires a light
source.
[0050] FIG. 4 is a plan view illustrating a display device
in accordance with an embodiment of the present disclo-
sure. In an embodiment, FIG. 4 illustrates a display de-
vice, particularly, a display panel PNL provided in the
display device, as an example of a device in which the
light emitting diode LD described with reference to FIGS.
1A to 3B may be used as a light source. For example,
pixels PXL of the display panel PNL each may include a
light emitting device. The light emitting device may in-

clude at least one light emitting diode LD.
[0051] For the sake of explanation, FIG. 4 simply illus-
trates a structure of the display panel PNL in accordance
with an embodiment, focusing on a display area DA. In
some embodiments, although not illustrated, at least one
driving circuit (e.g., at least one of a scan driver and a
data driver) and/or a plurality of lines may be further pro-
vided on the display panel PNL.
[0052] Referring to FIG. 4, the display panel PNL in
accordance with an embodiment of the present disclo-
sure may include a substrate SUB, and a plurality of pix-
els PXL disposed on the substrate SUB. In detail, the
display panel PNL and the substrate SUB for forming the
display panel PNL may include a display area DA for
displaying an image, and a non-display area NDA formed
in a predetermined area other than the display area DA.
The pixels PXL may be disposed in the display area DA
on the substrate SUB.
[0053] In an embodiment, the display area DA may be
disposed in a central area of the display panel PNL, and
the non-display area NDA may be disposed in a perimeter
area of the display panel PNL in such a way as to enclose
the display area DA. The locations of the display area
DA and the non-display area NDA are not limited thereto,
and the locations thereof may be changed.
[0054] The substrate SUB may form a base of the dis-
play panel PNL. In an embodiment, the substrate SUB
may be a rigid or flexible substrate, and the material or
properties thereof are not particularly limited. For exam-
ple, the substrate SUB may be a rigid substrate made of
glass or reinforced glass, or a flexible substrate formed
of a thin film made of plastic or metal. Furthermore, the
substrate SUB may be a transparent substrate, but it is
not limited thereto. For instance, the substrate SUB may
be a translucent substrate, an opaque substrate, or a
reflective substrate.
[0055] An area on the substrate SUB is defined as the
display area DA on which the pixels PXL are disposed,
and the other area thereof is defined as the non-display
area NDA. For example, the substrate SUB may include
the display area DA including a plurality of pixel areas in
which the respective pixels PXL are formed, and the non-
display area NDA disposed around the display area DA.
Various lines and/or internal circuits which are connected
to the pixels PXL of the display area DA may be disposed
in the non-display area NDA.
[0056] In an embodiment, the pixels PXL may be dis-
tributed and arranged in the display area DA. In an em-
bodiment, the pixels PXL may be arranged in a stripe
shape in the display area DA. However, the present dis-
closure is not limited thereto. For example, the pixels PXL
may be arranged in various well-known shapes in the
display area DA.
[0057] Each pixel PXL may include at least one light
source, which is driven by a predetermined control signal
(e.g., a scan signal and a data signal) and/or power (e.g.,
first and second power) and may include, for example, a
light emitting diode LD according to any one of the em-
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bodiments of FIGS. 1A to 3B. For example, each pixel
PXL may include at least one light emitting diode LD hav-
ing a small size ranging from the nanoscale to the micro-
scale. For example, each pixel PXL may include a plu-
rality of rod-type light emitting diodes which are connect-
ed in parallel between pixel electrodes and/or power
lines. The plurality of rod-type light emitting diodes may
form a light emitting device of each pixel PXL (e.g., a light
source or a light source unit of each pixel PXL).
[0058] In an embodiment, each pixel PXL may be
formed of an active pixel. However, the types, structures,
and/or driving schemes of the pixels PXL capable of be-
ing applied to the display device according to the present
disclosure are not particularly limited. For example, each
pixel PXL may have the same structure as that of a pixel
of various well-known passive or active light emitting dis-
play devices.
[0059] FIGS. 5A to 5C each are a circuit diagram illus-
trating a light emitting device in accordance with an em-
bodiment of the present disclosure, and for example il-
lustrate different embodiments of an active pixel PXL in-
cluding the light emitting device. In an embodiment, each
pixel PXL illustrated in FIGS. 5A to 5C may be any one
of the pixels PXL provided on the display panel PNL of
FIG. 4. The pixels PXL may have substantially the same
or similar structure.
[0060] Referring to FIG. 5A, the pixel PXL in accord-
ance with an embodiment of the present disclosure may
include a light source unit LSU configured to generate
light having a luminance corresponding to a data signal,
and a pixel circuit PXC configured to drive the light source
unit LSU. The light source unit LSU may form a light emit-
ting device in accordance with an embodiment of the
present disclosure.
[0061] In an embodiment, the light source unit LSU
may include a plurality of light emitting diodes LD con-
nected in parallel to each other between a first power
supply VDD and a second power supply VSS. Here, the
first and second power supplies VDD and VSS may have
different potentials so that the light emitting diodes LD
may emit light. For example, the first power supply VDD
may be set as a high-potential power supply, and the
second power supply VSS may be set as a low-potential
power supply. Here, a difference in potential between the
first and second power supplies VDD and VSS may be
set to a voltage equal to or greater than a threshold volt-
age of the light emitting diodes LD during at least a light
emitting period of the pixel PXL.
[0062] Although FIG. 5A illustrates an embodiment in
which the light emitting diodes LD forming the light source
unit LSU of each pixel PXL are connected in parallel to
each other in the same direction (e.g., a forward direction)
between the first power supply VDD and the second pow-
er supply VSS, the present disclosure is not limited there-
to. For example, in an embodiment, some of the light
emitting diodes LD may be connected to each other in a
first direction (e.g., the forward direction) between the
first and second power supplies VDD and VSS, and the

other light emitting diodes LD may be connected to each
other in a second direction (e.g., a reverse direction) .
Alternatively, in an embodiment, at least one pixel PXL
may include only a single light emitting diode LD.
[0063] In an embodiment, first ends of the light emitting
diodes LD forming each light source unit LSU may be
connected in common to a corresponding pixel circuit
PXC through a first electrode of the light source unit LSU,
and may be connected to the first power supply VDD
through the pixel circuit PXC and a first power line PL1.
Second ends of the light emitting diodes LD may be con-
nected in common to the second power supply VSS
through a second electrode of the light source unit LSU
and a second power line PL2.
[0064] Each light source unit LSU may emit light having
a luminance corresponding to driving current supplied
thereto through the corresponding pixel circuit PXC.
Therefore, a predetermined image may be displayed in
the display area DA.
[0065] The pixel circuit PXC may be connected to a
scan line Si and a data line Dj of the corresponding pixel
PXL. For example, if the pixel PXL is disposed in an i-th
row (where i is a natural number) and a j-th column (where
j is a natural number) of the display area DA, the pixel
circuit PXC of the pixel PXL may be connected to an i-th
scan line Si and a j-th data line Dj of the display area DA.
The pixel circuit PXC may include first and second tran-
sistors T1 and T2, and a storage capacitor Cst.
[0066] The first transistor T1 (driving transistor) is con-
nected between the first power supply VDD and the first
electrode of the light source unit LSU. A gate electrode
of the first transistor T1 is connected to a first node N1.
The first transistor T1 may control driving current to be
supplied to the light source unit LSU in response to a
voltage of the first node N1.
[0067] The second transistor T2 (switching transistor)
may be connected between the data line Dj and the first
node N1. A gate electrode of the second transistor T2 is
connected to the scan line Si.
[0068] When a scan signal of a gate-on voltage (e.g.,
a low voltage) is supplied from the scan line Si, the second
transistor T2 is turned on to electrically connect the first
node N1 to the data line Dj. During each frame period, a
data signal of a corresponding frame is supplied to the
data line Dj. The data signal is transmitted to the first
node N1 via the second transistor T2. Therefore, a volt-
age corresponding to the data signal is charged to the
storage capacitor Cst.
[0069] One electrode of the storage capacitor Cst is
connected to the first power supply VDD, and the other
electrode thereof is connected to the first node N1. The
storage capacitor Cst may store a voltage corresponding
to a data signal supplied to the first node N1 during each
frame period and may maintain the stored voltage until
a data signal of a subsequent frame is supplied thereto.
[0070] Although in FIG. 5A the transistors, e.g., the first
and second transistors T1 and T2, included in the pixel
circuit PXC have been illustrated as being formed of P-
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type transistors, the present disclosure is not limited
thereto. In other words, any one of the first and second
transistors T1 and T2 may be changed to an N-type tran-
sistor.
[0071] For example, as shown in FIG. 5B, both the first
and second transistors T1 and T2 may be formed of N-
type transistors. The configuration and operation of the
pixel PXL illustrated in FIG. 5B are substantially similar
to those of the pixel PXL of FIG. 5A, except that connec-
tion positions of some circuit elements are changed as
well as changes in types of the transistors. Therefore,
detailed descriptions of the pixel PXL of FIG. 5B will be
omitted.
[0072] The structure of the pixel circuit PXC is not lim-
ited to the embodiments shown in FIGS. 5A and 5B. In
other words, the pixel circuit PXC may be formed of a
well-known pixel circuit which may have various struc-
tures and/or be operated by various driving schemes.
For example, the pixel circuit PXC may be configured in
the same manner as that of an embodiment illustrated in
FIG. 5C.
[0073] Referring to FIG. 5C, the pixel circuit PXC may
be connected not only to a scan line Si of a corresponding
horizontal line but also to at least one other scan line (or
a control line). For example, the pixel circuit PXC of the
pixel PXL disposed in the i-th row of the display area DA
may be further connected to an i-1-th scan line Si-1 and/or
an i+1-th scan line Si+1. In an embodiment, the pixel
circuit PXC may be connected not only to the first and
second power supplies VDD and VSS but also to other
power supplies. For instance, the pixel circuit PXC may
also be connected to an initialization power supply Vint.
In an embodiment, the pixel circuit PXC may include first
to seventh transistors T1 to T7 and a storage capacitor
Cst.
[0074] The first transistor T1 is connected between the
first power supply VDD and the first electrode of the light
source unit LSU. A gate electrode of the first transistor
T1 is connected to a first node N1. The first transistor T1
may control driving current to be supplied to the light
source unit LSU in response to a voltage of the first node
N1.
[0075] The second transistor T2 is connected between
the data line Dj and one electrode of the first transistor
T1. A gate electrode of the second transistor T2 is con-
nected to the corresponding scan line Si. When a scan
signal of a gate-on voltage is supplied from the scan line
Si, the second transistor T2 may be turned on to electri-
cally connect the data line Dj to the one electrode of the
first transistor T1. Therefore, if the second transistor T2
is turned on, a data signal supplied from the data line Dj
may be transmitted to the first transistor T1.
[0076] The third transistor T3 is connected between
the other electrode of the first transistor T1 and the first
node N1. A gate electrode of the third transistor T3 is
connected to the corresponding scan line Si. When a
scan signal of a gate-on voltage is supplied from the scan
line Si, the third transistor T3 may be turned on to elec-

trically connect the first transistor T1 in the form of a diode.
[0077] The fourth transistor T4 may be connected be-
tween the first node N1 and an initialization power supply
Vint. A gate electrode of the fourth transistor T4 is con-
nected to a preceding scan line, e.g., an i-1-th scan line
Si-1. When a scan signal of a gate-on voltage is supplied
to the i-1-th scan line Si-1, the fourth transistor T4 may
be turned on so that the voltage of the initialization power
supply Vint may be transmitted to the first node N1. Here,
the voltage of the initialization power supply Vint may be
a minimum voltage of a data signal or less.
[0078] The fifth transistor T5 is connected between the
first power supply VDD and the first transistor T1. A gate
electrode of the fifth transistor T5 is connected to a cor-
responding emission control line, e.g., an i-th emission
control line Ei. The fifth transistor T5 may be turned off
when an emission control signal of a gate-off voltage
(e.g., a high voltage) is supplied to the emission control
line Ei, and may be turned on in other cases.
[0079] The sixth transistor T6 is connected between
the first transistor T1 and the first electrode of the light
source unit LSU. A gate electrode of the sixth transistor
T6 is connected to a corresponding emission control line,
e.g., the i-th emission control line Ei. The sixth transistor
T6 may be turned off when an emission control signal of
a gate-off voltage is supplied to the emission control line
Ei, and may be turned on in other cases.
[0080] The seventh transistor T7 is connected be-
tween the first electrode of the light source unit LSU and
the initialization power supply Vint. A gate electrode of
the seventh transistor T7 is connected to any one of scan
lines of a subsequent stage, e.g., to the i+1-th scan line
Si+1. When a scan signal of a gate-on voltage is supplied
to the i+1-th scan line Si+1, the seventh transistor T7
may be turned on so that the voltage of the initialization
power supply Vint may be supplied to the first electrode
of the light source unit LSU.
[0081] The storage capacitor Cst is connected be-
tween the first power supply VDD and the first node N1.
The storage capacitor Cst may store a voltage corre-
sponding both to the data signal applied to the first node
N1 during each frame period and to the threshold voltage
of the first transistor T1.
[0082] Although in FIG. 5C illustrates the transistors,
e.g., the first to seventh transistors T1 to T7, included in
the pixel circuit PXC have been illustrated as being
formed of P-type transistors, the present disclosure is
not limited thereto. For example, at least one of the first
to seventh transistors T1 to T7 may be changed to an N-
type transistor.
[0083] The structure of the pixel PXL which may be
applied to the present disclosure is not limited to the em-
bodiments illustrated in FIGS. 5A through 5C, and each
pixel PXL may have various well-known structures. For
example, the pixel circuit PXC included in each pixel PXL
may be formed of a well-known pixel circuit which may
have various structures and/or be operated by various
driving schemes. In an embodiment of the present dis-
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closure, each pixel PXL may be configured in a passive
light emitting display device, or the like. In this case, the
pixel circuit PXC may be omitted, and each of the first
and second electrodes of the light source unit LSU may
be directly connected to the scan line Si, the data line Dj,
a power line, and/or the control line.
[0084] FIG. 6 is a plan view illustrating a light emitting
device in accordance with an embodiment of the present
disclosure and, for example, illustrates an example of a
pixel PXL including the light emitting device. In an em-
bodiment, FIG. 6 illustrates a light emitting device (e.g.,
a pixel PXL of a passive light emitting display device)
which includes first and second power lines PL1 and PL2
(or signal lines such as scan lines and data lines) or is
directly connected to the first and second power lines
PL1 and PL2. However, the light emitting device accord-
ing to the present disclosure is not limited to the embod-
iment illustrated in FIG. 6. For example, in an embodi-
ment of the present disclosure, the light emitting device
may be connected to the first and/or second power line
PL1 and/or PL2 via at least one circuit element (e.g., the
pixel circuit PXC of FIGS. 5A to 5C), a connection line,
a signal line, or the like.
[0085] Referring to FIG. 6, the pixel PXL in accordance
with an embodiment of the present disclosure may in-
clude a first electrode ELT1 and a second electrode ELT2
which are spaced apart from each other, at least one light
emitting diode LD disposed between the first and second
electrodes ELT1 and ELT2, e.g., a plurality of light emit-
ting diodes LD arranged in parallel to each other, and
first and second contact electrodes CNE1 and CNE2
which electrically connect (or couple) the light emitting
diodes LD between the first and second electrodes ELT1
and ELT2. The pixel PXL may further include a first con-
nection electrode CNL1 which connects the first elec-
trode ELT1 to the first power line PL1, and a second
connection electrode CNL2 which connects the second
electrode ELT2 to the second power line PL2. In an em-
bodiment, the first and second connection electrodes
CNL1 and CNL2 may be respectively and integrally con-
nected to the first and second electrodes ELT1 and ELT2,
or electrically connected (or coupled) to the first and sec-
ond electrodes ELT1 and ELT2 via at least one contact
hole or the like. In case that the first and second connec-
tion electrodes CNL1 and CNL2 are respectively and in-
tegrally connected to the first and second electrodes
ELT1 and ELT2, each of the first and second connection
electrodes CNL1 and CNL2 may be regarded as an area
of a corresponding electrode of the first and second elec-
trodes ELT1 and ELT2. The pixel PXL may further include
a first partition wall PW1 which overlaps the first electrode
ELT1 and a second partition wall PW2 which overlaps
the second electrode ELT2.
[0086] In an embodiment, the first and second partition
walls PW1 and PW2, the first and second electrodes
ELT1 and ELT2, the light emitting diodes LD, and/or the
first and second contact electrodes CNE1 and CNE2 may
form a light emitting device in accordance with an em-

bodiment of the present disclosure. For example, the first
and second partition walls PW1 and PW2, the first and
second electrodes ELT1 and ELT2, the light emitting di-
odes LD, and/or the first and second contact electrodes
CNE1 and CNE2 may form a light source unit (e.g., the
LSU of FIGS. 5A to 5C) of the pixel PXL in accordance
with an embodiment of the present disclosure.
[0087] The first electrode ELT1 and the second elec-
trode ELT2 may be spaced apart from each other and
disposed such that at least portions thereof face each
other. For example, the first and second electrodes ELT1
and ELT2 may be disposed in parallel to each other at
positions spaced apart from each other by a predeter-
mined distance on one surface of a substrate provided
to form the base of the pixel PXL (or the light emitting
device). For example, in a predetermined emission area,
the first and second electrodes ELT1 and ELT2 may be
spaced apart from each other by a predetermined dis-
tance in the first direction DR1, and each may extend in
the second direction DR2 intersecting with the first direc-
tion DR1. However, the present disclosure is not limited
thereto. For example, the shapes and/or the mutual dis-
position relationship of the first and second electrodes
ELT1 and ELT2 may be changed in various ways.
[0088] In an embodiment, each of the first and second
electrodes ELT1 and ELT2 may have a single-layer or
multi-layer structure. For example, each first electrode
ELT1 may have a multi-layer structure including a first
reflective electrode and a first conductive capping layer.
Each second electrode ELT2 may have a multi-layer
structure including a second reflective electrode and a
second conductive capping layer.
[0089] In an embodiment, the first electrode ELT1 may
be connected to the first power line PL1 through the first
connection electrode CNL1. In an embodiment, the first
electrode ELT1 and the first connection electrode CNL1
may extend in different directions. For example, in case
that the first connection electrode CNL1 extends in the
first direction DR1 (e.g., in a horizontal direction), the first
electrode ELT1 may extend in the second direction DR2
(e.g., in a vertical direction) intersecting the first direction
DR1.
[0090] In an embodiment, the first electrode ELT1 may
be integrally connected with the first connection electrode
CNL1. For instance, the first electrode ELT1 may diverge
in at least one way from the first connection electrode
CNL1. However, the present disclosure is not limited
thereto. For example, in an embodiment, the first elec-
trode ELT1 and the first connection electrode CNL1 may
be individually formed and electrically connected to each
other through at least one contact hole, at least one via
hole, or the like.
[0091] In an embodiment, the first electrode ELT1
and/or the first connection electrode CNL1 may be inte-
grally connected with the first power line PL1. In an em-
bodiment, the first electrode ELT1 and/or the first con-
nection electrode CNL1 may be formed separately from
the first power line PL1 and electrically connected to the
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first power line PL1 via at least one contact hole and/or
at least one circuit element. Therefore, first power to be
supplied to the first power line PL1 may be transmitted
to the first electrode ELT1.
[0092] In an embodiment, the second electrode ELT2
may be connected to the second power line PL2 through
the second connection electrode CNL2. In an embodi-
ment, the second electrode ELT2 and the second con-
nection electrode CNL2 may extend in different direc-
tions. For example, in case that the second connection
electrode CNL2 extends in the first direction DR1, the
second electrode ELT2 may extend in the second direc-
tion DR2 intersecting the first direction DR1.
[0093] In an embodiment, the second electrode ELT2
may be integrally connected with the second connection
electrode CNL2. For instance, the second electrode
ELT2 may diverge in at least one way from the second
connection electrode CNL2. However, the present dis-
closure is not limited thereto. For example, in an embod-
iment, the second electrode ELT2 and the second con-
nection electrode CNL2 may be separately formed and
electrically connected to each other through at least one
contact hole, at least one via hole, or the like.
[0094] In an embodiment, the second electrode ELT2
and/or the second connection electrode CNL2 may be
integrally connected with the second power line PL2. In
an embodiment, the second electrode ELT2 and/or the
second connection electrode CNL2 may be formed indi-
vidually from the second power line PL2 and electrically
connected to the second power line PL2 via at least one
contact hole and/or at least one circuit element. There-
fore, second power to be supplied to the second power
line PL2 may be transmitted to the second electrode
ELT2.
[0095] In an embodiment, the first power supply (e.g.,
VDD of FIGS. 5A to 5C) and the second power supply
(e.g., VSS of FIGS. 5A to 5C) may have different poten-
tials. For example, a difference in potential between the
first power supply VDD and the second power supply
VSS may be equal to or greater than a threshold voltage
of the light emitting diodes LD. In an embodiment, the
first power supply VDD and the second power supply
VSS may have potentials enabling at least one light emit-
ting diode LD to be connected between the first and sec-
ond electrodes ELT1 and ELT2 in a forward direction. In
other words, the voltage between the first power supply
VDD and the second power supply VSS may have a value
enabling at least one light emitting diode LD included in
the pixel PXL (or the light emitting device) to emit light.
[0096] In an embodiment, the first partition wall PW1
may be disposed under the first electrode ELT1 such that
the first partition wall PW1 overlaps an area of the first
electrode ELT1. The second partition wall PW2 may be
disposed under the second electrode ELT2 such that the
second partition wall PW2 overlaps an area of the second
electrode ELT2. The first and second partition walls PW1
and PW2 may be disposed in a predetermined emission
area at positions spaced apart from each other and may

respectively make areas of the first and second electrode
ELT1 and ELT2 protrude upward. For example, the first
electrode ELT1 may be disposed on the first partition wall
PW1 and protrude in a height direction by the first partition
wall PW1. The second electrode ELT2 may be disposed
on the second partition wall PW2 and protrude in the
height direction by the second partition wall PW2.
[0097] In an embodiment, the light emitting diodes LD
may be connected in parallel with each other between
the first electrode ELT1 and the second electrode ELT2.
For example, each light emitting diode LD may be a rod-
type light emitting diode which is arranged between the
first and second electrodes ELT1 and ELT2 in the first
direction DR1, e.g., in the horizontal direction, in an area
in which the first electrode ELT1 and the second elec-
trode ELT2 are disposed to face each other.
[0098] Although FIG. 6 illustrates that the light emitting
diodes LD are uniformly arranged in any one direction,
e.g., the first direction DR1, the present disclosure is not
limited thereto. For example, at least one of the light emit-
ting diodes LD may be arranged between the first and
second electrodes ELT1 and ELT2 in a diagonal direc-
tion.
[0099] In an embodiment, each light emitting diode LD
may be a light emitting diode which is made of material
having an inorganic crystal structure and has a submin-
iature size, e.g., ranging from the nanoscale to the mi-
croscale. For example, each light emitting diode LD may
be a subminiature rod-type light emitting diode which has
a diameter D and/or a length L ranging from the nanos-
cale to the microscale, as illustrated in FIGS. 1A to 3B.
However, the size of the light emitting diode LD may be
changed in various ways depending on design conditions
or the like of each light emitting device, e.g., the pixel PXL.
[0100] In an embodiment, the first ends EP1 of the light
emitting diodes LD may be electrically connected to the
first electrode ELT1 via the first contact electrode CNE1.
The second ends EP2 of the light emitting diodes LD may
be electrically connected to the second electrode ELT2
via the second contact electrode CNE2. In an embodi-
ment, at least one of the first and second ends EP1 and
EP2 of each light emitting diode LD may directly contact
the first and/or second electrodes ELT1 and/or ELT2 and
be electrically connected to the first and/or second elec-
trodes ELT1 and/or ELT2.
[0101] In an embodiment, the light emitting diodes LD
may be prepared in a diffused form in a predetermined
solution, and then supplied by an inkjet printing scheme
or the like to a predetermined emission area (e.g., the
emission area of each pixel PXL) defined in the light emit-
ting device. For example, the light emitting diodes LD
may be mixed with a volatile solvent and supplied to each
emission area. Here, if the first power supply VDD and
the second power supply VSS are respectively applied
to the first and second electrodes ELT1 and ELT2 through
the first and second power lines PL1 and PL2, an electric
field is formed between the first and second electrodes
ELT1 and ELT2, whereby the light emitting diodes LD
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are aligned between the first and second electrodes
ELT1 and ELT2. After the light emitting diodes LD have
been aligned, the solvent may be removed by a volatili-
zation method or other methods. In this way, the light
emitting diodes LD may be reliably arranged between
the first and second electrodes ELT1 and ELT2. Further-
more, the first contact electrode CNE1 and the second
contact electrode CNE2 may be respectively formed on
the opposite ends, i.e., the first and second ends EP1
and EP2, of the light emitting diodes LD. Therefore, the
light emitting diodes LD may be more reliably connected
between the first and second electrodes ELT1 and ELT2.
[0102] In an embodiment, the first contact electrode
CNE1 may be formed to cover both the first ends EP1 of
the light emitting diodes LD and at least one area of the
first electrode ELT1, whereby the first ends EP1 of the
light emitting diodes LD may be physically and/or elec-
trically connected to the first electrode ELT1. Likewise,
the second contact electrode CNE2 may be formed to
cover both the second ends EP2 of the light emitting di-
odes LD and at least one area of the second electrode
ELT2, whereby the second ends EP2 of the light emitting
diodes LD may be physically and/or electrically connect-
ed to the second electrode ELT2.
[0103] When the voltage of the first power supply VDD
(or, a predetermined first control signal such as a scan
signal or a data signal) is applied to the first ends EP1 of
the light emitting diodes LD via the first power line PL1
and the first electrode ELT1, and the voltage of the sec-
ond power supply VSS (or a predetermined second con-
trol signal such as a scan signal or a data signal) is applied
to the second ends EP2 of the light emitting diodes LD
via the second power line PL1 and the second electrode
ELT2, at least one light emitting diode LD that is connect-
ed between the first and second electrodes ELT1 and
ELT2 in the forward direction may emit light. Therefore,
the pixel PXL may emit light.
[0104] In an embodiment of the present disclosure, the
first electrode ELT1 and the second electrode ELT2 may
be disposed on different layers of the substrate that are
separated from each other with at least one insulating
layer interposed therebetween. As such, if the first elec-
trode ELT1 and the second electrode ELT2 are sepa-
rately disposed on different layers, a short-circuit defect
between the first electrode ELT1 and the second elec-
trode ELT2 may be effectively prevented from occurring
during a process of fabricating the pixel PXL. Detailed
description of a stacked structure of the light emitting
device including the first electrode ELT1 and the second
electrode ELT2 will be made below.
[0105] In an embodiment of the present disclosure, the
first electrode ELT1 and the second electrode ELT2 may
be spaced apart from each other by a predetermined
distance not to overlap each other in a plan view (i.e.,
when viewed form top) . For example, the first electrode
ELT1 and the second electrode ELT2 may be disposed
in a predetermined emission area at positions spaced
apart from each other by a predetermined distance in the

first direction DR1. In an embodiment, the interval and/or
distance between the first electrode ELT1 and the second
electrode ELT2 may remain constant, or be changed by
sections or areas. The light emitting diodes LD may be
easily disposed in a desired area by adjusting the posi-
tions and/or intervals of the first and second electrodes
ELT1 and ELT2.
[0106] FIGS. 7A and 7B each are a sectional view il-
lustrating a light emitting device in accordance with an
embodiment of the present disclosure, and for example
illustrate different embodiments of a cross-section cor-
responding to line I-I’ of FIG. 6. In embodiments, the light
emitting device of each of FIGS. 7A and 7B may corre-
spond to a passive pixel PXL, and FIGS. 7A and 7B il-
lustrate different embodiments with regard to the shapes
of first and second partition walls PW1 and PW2. How-
ever, the light emitting device in accordance with the
present disclosure is not limited to the pixel PXL.
[0107] Referring to FIGS. 6, 7A, and 7B, the pixel PXL
(or the light emitting device) in accordance with an em-
bodiment of the present disclosure may include a sub-
strate SUB, and a buffer layer BFL, first and second par-
tition walls PW1 and PW2, a first electrode ELT1, a first
insulating layer INS1, a second electrode ELT2, at least
one light emitting diode LD (e.g., a plurality of light emit-
ting diodes LD), a second contact electrode CNE2, a sec-
ond insulating layer INS2, a first contact electrode CNE1,
and an encapsulation layer ENC which are successively
disposed on one surface of the substrate SUB. For ex-
ample, in an embodiment of the present disclosure,
based on the one surface of the substrate SUB, the buffer
layer BFL may be disposed on a first layer, the first and
second partition walls PW1 and PW2 may be disposed
on a second layer, the first electrode ELT1 may be pro-
vided on a third layer, the first insulating layer INS1 may
be disposed on a fourth layer, the second electrode ELT2
may be disposed on a fifth layer, the light emitting diode
LD may be disposed on a sixth layer, the second contact
electrode CNE2 may be disposed on a seventh layer,
the second insulating layer INS2 may be disposed on an
eighth layer, the first contact electrode CNE1 may be
disposed on a ninth layer, and the encapsulation layer
ENC may be disposed on a tenth layer. Here, the above-
defined respective positions of the components on the
layers may be based on mutual arrangement relationship
between the components disposed on the substrate SUB
and/or a sequence of forming the components, and may
not be based on distances, heights, or the like from the
substrate SUB. Furthermore, in some embodiments, at
least one of the foregoing components may be omitted,
or the position thereof may be changed. For example,
the positions of the first electrode ELT1 and the second
electrode ELT2 on the layers may be switched with each
other. Likewise, the positions of the first contact electrode
CNE1 and the second contact electrode CNE2 on the
layers may be switched with each other. Furthermore, in
an embodiment, at least one of the components illustrat-
ed in FIGS. 7A and 7B may be selectively omitted, or
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other additional components may be provided in each
pixel PXL.
[0108] The substrate SUB may form a base of the dis-
play panel (e.g., the PNL of FIG. 4) including the pixel
PXL and may be a rigid substrate or a flexible substrate.
Furthermore, the substrate SUB may be a transparent
substrate but is not limited thereto. In other words, in the
present disclosure, the material or property of the sub-
strate SUB is not particularly limited. The buffer layer BFL
may be disposed on the one surface of the substrate
SUB.
[0109] The buffer layer BFL may prevent impurities
from diffusing into electrodes, lines, and/or a circuit ele-
ment that are disposed on the buffer layer BFL. In an
embodiment, the buffer layer BFL may be formed of a
single layer, or may be formed of multiple layers having
two or more layers. In the case where the buffer layer
BFL has a multilayer structure, the respective layers may
be formed of the same material or different materials. In
an embodiment, the buffer layer BFL may be omitted.
The buffer layer BFL may be selectively formed on the
one surface of the substrate SUB. The first partition wall
PW1 and the second partition wall PW2 may be disposed
on the one surface of the substrate SUB on which the
buffer layer BFL is formed.
[0110] The first partition wall PW1 and the second par-
tition wall PW2 may be disposed on the one surface of
the substrate SUB at positions spaced apart from each
other. For example, the first and second partition walls
PW1 and PW2 may be disposed on the same layer on
the substrate SUB at positions spaced apart from each
other by a predetermined distance. However, the present
disclosure is not limited thereto, and the positions of the
first and second partition walls PW1 and PW2 on the
layers may be changed.
[0111] In an embodiment, the first partition wall PW1
may be disposed between the substrate SUB and one
area of the first electrode ELT1. The second partition wall
PW2 may be disposed between the substrate SUB and
one area of the second electrode ELT2. In an embodi-
ment, the first and second partition walls PW1 and PW2
may have substantially the same structure, shape, and/or
height, but the present disclosure is not limited thereto.
[0112] Each of the first and second partition walls PW1
and PW2 may have various shapes. For example, as
illustrated in FIG. 7A, each of the first and second partition
walls PW1 and PW2 may have a cross-sectional shape
of a trapezoid, the width of which reduces from the bottom
to the top thereof. In this case, each of the first and second
partition walls PW1 and PW2 may have an inclined sur-
face on at least one side thereof. In an embodiment, as
illustrated in FIG. 7B, each of the first and second partition
walls PW1 and PW2 may have a semi-circular or semi-
elliptical cross-section the width of which is gradually re-
duced upward. In this case, each of the first and second
partition walls PW1 and PW2 may have a curved surface
on at least one side thereof. In other words, the shape
of each of the first and second partition walls PW1 and

PW2 may be changed in various ways rather than being
particularly limited. In an embodiment, at least one of the
first and second partition walls PW1 and PW2 may be
omitted or changed in position.
[0113] In an embodiment, each of the first and second
partition walls PW1 and PW2 may include insulating ma-
terial having an inorganic material or an organic material.
Furthermore, each of the first and second partition walls
PW1 and PW2 may have a single-layer structure or a
multi-layer structure. In other words, the material and/or
the stacked structure of each of the first and second par-
tition walls PW1 and PW2 may be changed in various
ways rather than being particularly limited.
[0114] In an embodiment of the present disclosure,
each of the first and second partition walls PW1 and PW2
may also function as a reflective member. For example,
the first and second partition walls PW1 and PW2, along
with the first and second electrodes ELT1 and ELT2 pro-
vided on the first and second partition walls PW1 and
PW2, may function as reflective members for enhancing
the efficiency of light emitted from each light emitting di-
ode LD.
[0115] The first electrode ELT1 and the first contact
electrode CNE1 may be disposed over the first partition
wall PW1. The second electrode ELT2 and the second
contact electrode CNE2 may be disposed over the sec-
ond partition wall PW2. In an embodiment of the present
disclosure, at least one insulating layer may be inter-
posed between the first partition wall PW1 and the first
electrode ELT1 and/or between the second partition wall
PW2 and the second electrode ELT2. For example, the
first insulating layer INS1 may be interposed between
the second partition wall PW2 and the second electrode
ELT2. In an embodiment, at least one electrode and/or
insulating layer disposed over each of the first and sec-
ond partition walls PW1 and PW2 may have a shape
corresponding to the shape of the corresponding one of
the first and second partition walls PW1 and PW2.
[0116] In detail, the first electrode ELT1 may be dis-
posed on the one surface of the substrate SUB on which
the first and second partition walls PW1 and PW2 are
formed. In an embodiment, the first electrode ELT1 may
be any one pixel electrode, e.g., one of an anode elec-
trode and a cathode electrode.
[0117] In an embodiment, the first electrode ELT1 may
be disposed on at least one area of the first partition wall
PW1. For example, the first electrode ELT1 may be dis-
posed on the first partition wall PW1 to completely cover
the first partition wall PW1.
[0118] The first electrode ELT1 may have a shape cor-
responding to that of the first partition wall PW1. For ex-
ample, the first electrode ELT1 may have an inclined sur-
face or a curved surface corresponding to the shape of
the first partition wall PW1. In an embodiment, the first
partition wall PW1 may not be provided in the pixel PXL.
In this case, the first electrode ELT1 may have a sub-
stantially planar shape.
[0119] In an embodiment, the first electrode ELT1 may
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include various conductive materials. For example, the
first electrode ELT1 may have at least one reflective elec-
trode layer, but the present disclosure is not limited there-
to.
[0120] For instance, the first electrode ELT1 may in-
clude conductive material having a predetermined reflec-
tivity. For example, the first electrode ELT1 may include
at least one of a metal such as Ag, Mg, Al, Pt, Pd, Au,
Ni, Nd, Ir, Cr, or an alloy thereof, a conductive oxide such
as indium tin oxide (ITO), indium zinc oxide (IZO), zinc
oxide (ZnO), or indium tin zinc oxide (ITZO), and a con-
ductive polymer such as PEDOT, but the present disclo-
sure is not limited thereto. In other words, the material
for forming the first electrode ELT1 is not particularly lim-
ited, and the first electrode ELT1 may include various
well-known electrode materials.
[0121] Furthermore, the first electrode ELT1 may be
configured of a single layer or multiple layers, and the
stacked structure thereof is not limited thereto. For ex-
ample, the first electrode ELT1 may have a multi-layer
structure including at least one reflective electrode layer
and at least one conductive capping layer. Furthermore,
the first electrode ELT1 may selectively further include
at least one transparent electrode layer.
[0122] For example, the first electrode ELT1 may in-
clude at least one reflective electrode layer, at least one
transparent electrode layer disposed over and/or under
the reflective electrode layer, and at least one conductive
capping layer configured to cover an upper portion of the
reflective electrode layer and/or the transparent elec-
trode layer. In an embodiment, the reflective electrode
layer may be formed of various conductive materials,
e.g., Ag, having reflectivity, and the constituent material
thereof is not particularly limited. In the case where the
first electrode ELT1 includes a reflective electrode layer,
the first electrode ELT1 may enable light emitted from
the opposite ends of each of the light emitting diodes LD,
i.e., the first and second ends EP1 and EP2, to travel in
a direction (e.g., in a frontal direction) in which an image
is displayed. Particularly, if the first electrode ELT1 has
an inclination corresponding to the shape of the first par-
tition wall PW1, light emitted from the first end EP1 of
each light emitting diode LD may be reflected by the first
electrode ELT1 and more effectively travel in the frontal
direction. Therefore, the efficiency of light emitted from
the light emitting diodes LD may be enhanced.
[0123] Furthermore, if the first electrode ELT1 has a
multi-layer structure including at least one transparent
electrode layer disposed over and/or under the reflective
electrode layer, a voltage drop due to a signal delay (RC
delay) may be minimized. Therefore, a desired voltage
can be effectively transmitted to the light emitting diodes
LD. In an embodiment, the transparent electrode layer
may be formed of various transparent conductive mate-
rials including ITO, and the constituent material thereof
is not particularly limited.
[0124] In addition, if the first electrode ELT1 includes
a conductive capping layer covering the reflective elec-

trode layer and/or the transparent electrode layer, it is
possible to prevent the reflective electrode layer of the
first electrode ELT1 from being damaged due to defects
caused during the process of manufacturing the pixel
PXL. However, the conductive capping layer may be se-
lectively included in the first electrode ELT1, and may be
omitted in some embodiments. Furthermore, the conduc-
tive capping layer may be regarded as a component of
the first electrode ELT1 or a separate component dis-
posed on the first electrode ELT1.
[0125] The first insulating layer INS1 may be disposed
on the substrate SUB on which the first electrode ELT1
is formed. For example, the first insulating layer INS1
may be disposed on the substrate SUB to cover at least
one area of the first electrode ELT1. In an embodiment,
the first insulating layer INS1 may be disposed on the
second partition wall PW2 such that one area of the first
insulating layer INS1 is interposed between the second
partition wall PW2 and the second electrode ELT2, but
the present disclosure is not limited thereto. For example,
in an embodiment, the first insulating layer INS1 may be
disposed under the second partition wall PW2 such that
the first insulating layer INS1 is interposed between the
substrate SUB and the second partition wall PW2.
[0126] The first insulating layer INS1 may have a sin-
gle- or multi-layer structure including at least one organic
and/or inorganic layer and be formed of various known
insulating materials. For example, the first insulating lay-
er INS1 may include at least one inorganic layer formed
of SiNx, but the present disclosure is not limited thereto.
In other words, the first insulating layer INS1 may include
various known insulating materials.
[0127] In an embodiment, the first insulating layer INS1
may include an opening which exposes one area of the
first electrode ELT1. For example, the first insulating lay-
er INS1 may have an opening corresponding to a prede-
termined first contact portion CNT1.
[0128] The second electrode ELT2 may be disposed
on the substrate SUB on which the first insulating layer
INS1 is formed. In an embodiment, the second electrode
ELT2 may be any one pixel electrode, e.g., one of an
anode electrode and a cathode electrode. For example,
if the first electrode ELT1 may be an anode electrode,
the second electrode ELT2 may be a cathode electrode.
In contrast, if the first electrode ELT1 may be a cathode
electrode, the second electrode ELT2 may be an anode
electrode.
[0129] The second electrode ELT2 may be disposed
on the first insulating layer INS1 at a position spaced
apart from the first electrode ELT1. In other words, the
second electrode ELT2 may be disposed on a layer dif-
ferent from that of the first electrode ELT1 with the first
insulating layer INS1 interposed therebetween.
[0130] Furthermore, the second electrode ELT2 may
be disposed on at least one area of the second partition
wall PW2. For example, the second electrode ELT2 may
be disposed on the second partition wall PW2 to com-
pletely cover the second partition wall PW2.
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[0131] The second electrode ELT2 may have a shape
corresponding to that of the second partition wall PW2.
For example, the second electrode ELT2 may have an
inclined surface or a curved surface corresponding to the
shape of the second partition wall PW2. In an embodi-
ment, the second partition wall PW2 may not be provided
in the pixel PXL. In this case, the second electrode ELT2
may have a substantially planar shape.
[0132] In an embodiment, the second electrode ELT2
may have various conductive materials. For example,
the second electrode ELT2 may have at least one reflec-
tive electrode layer, but the present disclosure is not lim-
ited thereto.
[0133] For instance, the second electrode ELT2 may
include conductive material having a predetermined re-
flectivity. For example, the second electrode ELT2 may
include at least one of a metal such as Ag, Mg, Al, Pt,
Pd, Au, Ni, Nd, Ir, Cr, or an alloy thereof, a conductive
oxide such as indium tin oxide (ITO), indium zinc oxide
(IZO), zinc oxide (ZnO), or indium tin zinc oxide (ITZO),
and a conductive polymer such as PEDOT, but the
present disclosure is not limited thereto. In other words,
the material for forming the second electrode ELT2 is not
particularly limited, and the second electrode ELT2 may
have various well-known electrode materials. Further-
more, the second electrode ELT2 may include the same
conductive material as that of the first electrode ELT1,
or include a conductive material different from that of the
first electrode ELT1.
[0134] Furthermore, the second electrode ELT2 may
be configured of a single layer or multiple layers, and the
stacked structure thereof is not limited thereto. For ex-
ample, the second electrode ELT2 may have a multi-
layer structure including at least one reflective electrode
layer and at least one conductive capping layer. Further-
more, the second electrode ELT2 may selectively further
include at least one transparent electrode layer.
[0135] For example, the second electrode ELT2 may
include at least one reflective electrode layer, at least
one transparent electrode layer disposed over and/or un-
der the reflective electrode layer, and at least one con-
ductive capping layer configured to cover an upper por-
tion of the reflective electrode layer and/or the transpar-
ent electrode layer. In an embodiment, the reflective elec-
trode layer may be formed of various conductive mate-
rials, e.g., Ag, having reflectivity, and the constituent ma-
terial thereof is not particularly limited.
[0136] In the case where the second electrode ELT2
includes a reflective electrode layer, the second elec-
trode ELT2 may enable light emitted from the opposite
ends of each of the light emitting diodes LD, i.e., the first
and second ends EP1 and EP2, to travel in a direction
(e.g., a frontal direction) in which an image is displayed.
Particularly, if the second electrode ELT2 has an inclina-
tion corresponding to the shape of the second partition
wall PW2, light emitted from the second end EP2 of each
light emitting diode LD may be reflected by the second
electrode ELT2 and more effectively travel in the frontal

direction. Therefore, the efficiency of light emitted from
the light emitting diodes LD may be enhanced.
[0137] Furthermore, if the second electrode ELT2 has
a multi-layer structure including at least one transparent
electrode layer disposed over and/or under the reflective
electrode layer, a voltage drop due to a signal delay (RC
delay) may be minimized. Thus, a desired voltage can
be effectively transmitted to the light emitting diodes LD.
In an embodiment, the transparent electrode layer may
be formed of various transparent conductive materials
including ITO, and the constituent material thereof is not
particularly limited.
[0138] In addition, if the second electrode ELT2 in-
cludes a conductive capping layer covering the reflective
electrode layer and/or the transparent electrode layer, it
is possible to prevent the reflective electrode layer of the
second electrode ELT2 from being damaged due to de-
fects caused during the process of manufacturing the
pixel PXL. However, the conductive capping layer may
be selectively included in the second electrode ELT2,
and may be omitted in some embodiments. Furthermore,
the conductive capping layer may be regarded as a com-
ponent of the second electrode ELT2 or a separate com-
ponent disposed on the second electrode ELT2.
[0139] At least one light emitting diode LD may be dis-
posed on the substrate SUB on which the second elec-
trode ELT2 is formed. For example, a plurality of light
emitting diodes LD may be disposed in each pixel area
in which each pixel PXL is formed.
[0140] In an embodiment, the light emitting diodes LD
may be arranged between the first electrode ELT1 and
the second electrode ELT2 in the horizontal direction in
a plan view (e.g., when viewed from above the substrate
SUB). For example, each light emitting diode LD may
have a first end EP1 and a second end EP2 on opposite
sides with respect to the longitudinal direction thereof.
The first end EP1 of the light emitting diode LD may be
disposed to face the first electrode ELT1, and the second
end EP2 of the light emitting diode LD may be disposed
to face the second electrode ELT2.
[0141] The second contact electrode CNE2 may be
disposed on the substrate SUB on which the light emitting
diodes LD are disposed. For example, the second con-
tact electrode CNE2 may be disposed to cover the sec-
ond ends EP2 of the light emitting diodes LD and at least
one area of the second electrode ELT2.
[0142] For example, the second contact electrode
CNE2 may be disposed over the light emitting diodes LD
and the second electrode ELT2 such that the second
contact electrode CNE2 directly contacts the second
ends EP2 of the light emitting diodes LD and the at least
one area of the second electrode ELT2. For example,
one area of the second contact electrode CNE2 may be
disposed on the second ends EP2 of the light emitting
diodes LD and thus be brought into contact with the sec-
ond ends EP2. Another area of the second contact elec-
trode CNE2 may be disposed on the second electrode
ELT2 in a second contact portion CNT2 and thus be
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brought into direct contact with the second electrode
ELT2. The second contact electrode CNE2 may stably
support the second ends EP2 of the light emitting diodes
LD and electrically connect the second ends EP2 to the
second electrode ELT2.
[0143] In an embodiment, the second contact elec-
trode CNE2 may be substantially transparent or translu-
cent. For example, the second contact electrode CNE2
may be formed of transparent conductive material includ-
ing ITO or IZO, and may also be made of various known
transparent conductive materials. Therefore, light gen-
erated from each light emitting diode LD may be emitted
from the light emitting diode LD through the second con-
tact electrode CNE2.
[0144] The second insulating layer INS2 may be dis-
posed on the substrate SUB on which the second contact
electrode CNE2 is formed. For example, the second in-
sulating layer INS2 may be disposed on the second con-
tact electrode CNE2 to cover at least the second contact
electrode CNE2. One end of the second insulating layer
INS2 may be interposed between the first contact elec-
trode CNE1 and the second contact electrode CNE2.
Therefore, the first contact electrode CNE1 and the sec-
ond contact electrode CNE2 may be reliably separated
from each other, so that electrical stability between the
first contact electrode CNE1 and the second contact elec-
trode CNE2 can be secured. In other words, a short-cir-
cuit defect between the first contact electrode CNE1 and
the second contact electrode CNE2 may be prevented
by the second insulating layer INS2.
[0145] In an embodiment, the second insulating layer
INS2 may have a single- or multi-layer structure including
at least one organic layer and/or inorganic layer and may
be formed of various known insulating materials. For ex-
ample, the second insulating layer INS2 may include at
least one inorganic layer formed of SiNx, but the present
disclosure is not limited thereto. In other words, the sec-
ond insulating layer INS2 may include various known in-
sulating materials. Furthermore, the second insulating
layer INS2 may include the same insulating material as
that of the first insulating layer INS1, or include an insu-
lating material different from that of the first insulating
layer INS1.
[0146] In the case where space is present between the
first insulating layer INS1 and the light emitting diodes
LD, the space may be filled with the second insulating
layer INS2 during a process of forming the second insu-
lating layer INS2. Consequently, the light emitting diodes
LD may be more stably supported. Furthermore, in the
case where the first insulating layer INS1 and the second
insulating layer INS2 are formed of the same material,
the first and second insulating layers INS1 and INS2 may
form one integrated insulating layer rather than being di-
vided into separate insulating layers under the light emit-
ting diodes LD.
[0147] The first contact electrode CNE1 may be dis-
posed on the substrate SUB on which the second insu-
lating layer INS2 is formed. For example, the first contact

electrode CNE1 may be disposed to cover the first ends
EP1 of the light emitting diodes LD and at least one area
of the first electrode ELT1.
[0148] For example, the first contact electrode CNE1
may be disposed over the light emitting diodes LD and
the first electrode ELT1 such that the first contact elec-
trode CNE1 directly contacts the first ends EP1 of the
light emitting diodes LD and the at least one area of the
first electrode ELT1. For example, the one area of the
first contact electrode CNE1 may be disposed on the first
ends EP1 of the light emitting diodes LD and brought into
contact with the first ends EP1. Another area of the first
contact electrode CNE1 may be disposed on the first
electrode ELT1 exposed through an opening of the first
insulating layer INS1 to make direct contact with the first
electrode ELT1. The first contact electrode CNE1 may
stably support the first ends EP1 of the light emitting di-
odes LD and electrically connect the first ends EP1 to
the first electrode ELT1.
[0149] In an embodiment, the first contact electrode
CNE1 may be substantially transparent or translucent.
For example, the first contact electrode CNE1 may be
formed of transparent conductive material including ITO
or IZO, and may also be made of various known trans-
parent conductive materials. Therefore, light generated
from each light emitting diode LD may be emitted from
the light emitting diode LD through the first contact elec-
trode CNE1. Furthermore, the first contact electrode
CNE1 may include the same conductive material as that
of the second contact electrode CNE2, or include a con-
ductive material different from that of the second contact
electrode CNE2.
[0150] At least one insulating layer may be disposed
on the substrate SUB on which the first and second con-
tact electrodes CNE1 and CNE2 are formed. For exam-
ple, the one surface of the substrate SUB on which the
first and second contact electrodes CNE1 and CNE2 are
formed may be covered with at least one insulating layer.
In an embodiment, the at least one insulating layer may
include an encapsulation layer ENC (or an overcoat lay-
er).
[0151] The encapsulation layer ENC may be formed
of a single layer or multiple layers. For example, the en-
capsulation layer ENC may be a thin film encapsulation
layer which includes a plurality of inorganic insulating lay-
ers overlapping each other and at least one organic in-
sulating layer interposed between the inorganic insulat-
ing layers. However, the constituent material and/or sec-
tional structure of the encapsulation layer ENC is not par-
ticularly limited, and may be changed in various ways. In
an embodiment, the encapsulation layer ENC may be
formed to cover at least a display area (e.g., the DA of
FIG. 4) and thus protect the pixels PXL. In an embodi-
ment, not only the encapsulation layer ENC but also at
least one passivation layer, optical layer, or the like may
be disposed on the one surface of the substrate SUB on
which the light emitting diodes LD or the like are disposed.
[0152] As described above, in an embodiment of the
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present disclosure, the first electrode ELT1 and the sec-
ond electrode ELT2 are respectively disposed on differ-
ent layers on the substrate SUB that are separated from
each other with the first insulating layer INS1 interposed
therebetween. As such, if the first electrode ELT1 and
the second electrode ELT2 are separately disposed on
different layers, a short-circuit defect between the first
electrode ELT1 and the second electrode ELT2 may be
effectively prevented from occurring at the process of
fabricating the pixel PXL (or the light emitting device).
[0153] Furthermore, as described in the foregoing em-
bodiment, if the first electrode ELT1 and the second elec-
trode ELT2 are separately disposed on different layers,
the distance between the first electrode ELT1 and the
second electrode ELT2 which may be set taking into ac-
count a process margin or the like may be further re-
duced, compared to that of pixels of other embodiments
(or light emitting devices of other embodiments) in which
the first electrode ELT1 and the second electrode ELT2
are formed on the same layer. If the distance between
the first electrode ELT1 and the second electrode ELT2
is reduced, a stronger electric field may be formed be-
tween the first electrode ELT1 and the second electrode
ELT2 even in case that the voltages applied to the first
electrode ELT1 and the second electrode ELT2 are the
same as that of the foregoing embodiment. Therefore,
the light emitting diode LD may be efficiently aligned be-
tween the first electrode ELT1 and the second electrode
ELT2, and the quality of the alignment can be enhanced.
[0154] In other words, according to the foregoing em-
bodiment, at least one light emitting diode LD may be
reliably arranged between the first electrode ELT1 and
the second electrode ELT2, and a short-circuit defect be-
tween the first electrode ELT1 and the second electrode
ELT2 may be effectively prevented or mitigated.
[0155] FIG. 8 is a plan view illustrating a light emitting
device in accordance with an embodiment of the present
disclosure and, for example, illustrates an example of a
pixel PXL including the light emitting device. FIGS. 9A
and 9B each are a sectional view illustrating a light emit-
ting device in accordance with an embodiment of the
present disclosure, and for example illustrate different
embodiments of a cross-section corresponding to line II-
II’ of FIG. 8.
[0156] In an embodiment, FIGS. 8 to 9B illustrate a
light emitting device (e.g., a pixel PXL of an active light
emitting display device) in which first and/or second elec-
trodes ELT1 and ELT2 are respectively connected to a
first power line PL1 and a second power line PL2 through
at least one contact hole, or the first and/or second elec-
trodes ELT1 and ELT2 is connected to the first power
line PL1 or the second power line PL2 via at least one
circuit element (e.g., at least one transistor T included in
the pixel circuit PXC).
[0157] In an embodiment, the light source unit LSU il-
lustrated in FIG. 8 may have a configuration substantially
similar or identical to that of the light emitting device (or
the pixel PXL) according to the above-described embod-

iment, e.g., the embodiment illustrated in FIG. 6. Further-
more, the display element layer LDL illustrated in FIGS.
9A and 9B may have a cross-section substantially similar
or identical to that of the light emitting device (or the pixel
PXL) according to the embodiment illustrated in FIGS.
7A and 7B. In the following description of the embodiment
of FIGS. 8 to 9B, like reference numerals are used to
indicate the identical or similar components to those of
the embodiments of FIGS. 6 to 7B, and detailed descrip-
tions thereof will be omitted.
[0158] Referring to FIGS. 4 to 9B, each pixel PXL may
include a display element layer LDL including a first elec-
trode ELT1, a second electrode ELT2, at least one light
emitting diode LD, etc., and a circuit element layer PCL
disposed under the display element layer LDL. For ex-
ample, the circuit element layer PCL may be disposed
between the substrate SUB and the display element layer
LDL.
[0159] In an embodiment, the circuit element layer PCL
may include a plurality of circuit elements disposed in the
display area DA. For example, the circuit element layer
PCL may include a plurality of circuit elements which are
disposed in respective pixel areas to form the respective
pixel circuits PXC. In other words, in an embodiment, the
circuit element layer PCL may be a pixel circuit layer.
[0160] For example, the circuit element layer PCL may
include a plurality of transistors T disposed in each pixel
area, e.g., the first and second transistors T1 and T2 of
FIGS. 5A and 5B, and at least one capacitor, e.g., the
storage capacitor Cst of FIGS. 5A and 5B. Furthermore,
the circuit element layer PCL may further include at least
one scan line Si, a data line Dj, a first power line PL1,
and/or a second power line PL2.
[0161] In an embodiment, a plurality of transistors T
provided in each pixel circuit PXC, e.g., the first and sec-
ond transistors T1 and T2, may have substantially the
same or similar cross-sectional structure. However, the
present disclosure is not limited thereto. In an embodi-
ment, at least some of the plurality of transistors T may
have different types and/or structures.
[0162] In addition, the circuit element layer PCL may
include a plurality of insulating layers. For example, the
circuit element layer PCL may include a buffer layer BFL,
a gate insulating layer GI, an interlayer insulating layer
ILD, and a passivation layer PSV which are successively
stacked on the one surface of the substrate SUB.
[0163] In an embodiment, the buffer layer BFL may
prevent impurities from diffusing into each circuit ele-
ment. The buffer layer BFL may be formed of a single
layer, or may be formed of multiple layers having two or
more layers. In the case where the buffer layer BFL has
a multilayer structure, the respective layers may be
formed of the same material or different materials. In an
embodiment, the buffer layer BFL may be omitted.
[0164] In an embodiment, each of the first and second
transistors T1 and T2 may include a semiconductor layer
SCL, a gate electrode GE, a first transistor electrode ET1,
and a second transistor electrode ET2. Although FIGS.
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9A and 9B illustrate an embodiment in which each of the
first and second transistors T1 and T2 includes the first
transistor electrode ET1 and the second transistor elec-
trode ET2 that are formed separately from the semicon-
ductor layer SCL, the present disclosure is not limited
thereto. For example, in an embodiment of the present
disclosure, the first and/or second transistor electrode
ET1 and/or ET2 provided in at least one transistor T that
forms each pixel circuit PXC may be integrally formed
with the corresponding semiconductor layer SCL.
[0165] The semiconductor layer SCL may be disposed
on the buffer layer BFL. For example, the semiconductor
layer SCL may be disposed between the gate insulating
layer GI and the substrate SUB on which the buffer layer
BFL is formed. The semiconductor layer SCL may in-
clude a first area contacting the first transistor electrode
ET1, a second area contacting the second transistor
electrode ET2, and a channel area disposed between
the first and second areas. In an embodiment, one of the
first and second areas may be a source area, and the
other may be a drain area.
[0166] In an embodiment, the semiconductor layer
SCL may be a semiconductor pattern formed of polysil-
icon, amorphous silicon, an oxide semiconductor, etc.
The channel area of the semiconductor layer SCL may
be an intrinsic semiconductor, which is an undoped sem-
iconductor pattern. Each of the first and second areas of
the semiconductor layer SCL may be a semiconductor
pattern doped with a predetermined impurity.
[0167] The gate electrode GE may be disposed on the
semiconductor layer SCL with the gate insulating layer
GI interposed therebetween. For example, the gate elec-
trode GE may be disposed between the gate insulating
layer GI and the interlayer insulating layer ILD and over-
lap at least one area of the semiconductor layer SCL.
[0168] The first and second transistor electrodes ET1
and ET2 may be disposed over the semiconductor layer
SCL and the gate electrode GE with at least one interlayer
insulating layer ILD interposed therebetween. For exam-
ple, the first and second transistor electrodes ET1 and
ET2 may be disposed between the interlayer insulating
layer ILD and the passivation layer PSV. The first and
second transistor electrodes ET1 and ET2 may be elec-
trically connected to the semiconductor layer SCL. For
example, the first and second transistor electrodes ET1
and ET2 may be respectively connected to the first area
and the second area of the semiconductor layer SCL
through corresponding contact holes which pass through
the gate insulating layer GI and the interlayer insulating
layer ILD.
[0169] In an embodiment, any one of the first and sec-
ond transistor electrodes ET1 and ET2 of at least one
transistor T (e.g., the first transistor T1 of FIGS. 5A and
5B) provided in the pixel circuit PXC may be electrically
connected, through the first contact hole CH1 passing
through the passivation layer PSV, to the first electrode
ELT1 of the light source unit LSU disposed on the pas-
sivation layer PSV.

[0170] In an embodiment, at least one signal line
and/or power line that is connected to each pixel PXL
may be disposed on a layer identical to that of one elec-
trode of each of the circuit elements that form the pixel
circuit PXC. For example, the second power line PL2 for
supplying the second power supply VSS may be dis-
posed on a layer identical with that of the gate electrodes
GE of the first and second transistors T1 and T2 and may
be electrically connected to the second electrode ELT2
of the light source unit LSU that is disposed on the pas-
sivation layer PSV, both through a bridge pattern BRP
disposed on the layer identical to that of the first and
second transistor electrodes ET1 and ET2 and through
at least one second contact hole CH2 passing through
the passivation layer PSV. However, the structure and/or
position of the second power line PL2 may be changed
in various ways.
[0171] The display element layer LDL may be a layer
on which the light source unit LSU of each pixel PXL is
disposed and, for example, may be configured in a man-
ner identical to that of the light emitting device of the pixel
PXL described with reference to FIGS. 6 to 7B. For ex-
ample, the display element layer LDL may include at least
one pair of first and second electrodes ELT1 and ELT2
disposed in each pixel area over the circuit element layer
PCL, and at least one light emitting diode LD electrically
connected between the first and second electrodes ELT1
and ELT2. For example, the display element layer LDL
may include a plurality of light emitting diodes LD which
are disposed over the circuit element layer PCL in each
pixel area and configure each light source unit LSU. In
addition, the display element layer LDL may further in-
clude, e.g., at least one insulating layer (or an insulating
pattern) and/or electrode. For example, the display ele-
ment layer LDL may further include at least one of the
first and second partition walls PW1 and PW2, the first
and second insulating layers INS1 and INS2, the first and
second contact electrodes CNE1 and CNE2, and the en-
capsulation layer ENC that are described with reference
to FIGS. 6 to 7B.
[0172] In the above-mentioned embodiment, the light
source unit LSU of each pixel PXL may be configured of
a light emitting device including at least one light emitting
diode LD. Since the light emitting device according to an
embodiment of the present disclosure has been de-
scribed above, detailed descriptions of each light source
unit LSU corresponding to the light emitting device and
the display element layer LDL for configuring the light
source unit LSU will be omitted.
[0173] In an embodiment, at least one first circuit ele-
ment and/or line disposed in the circuit element layer
PCL may overlap the first and/or second electrodes ELT1
and ELT2 of the display element layer LDL. For example,
the first transistor T1 may overlap one area of the first
electrode ELT1 (or the first connection electrode CNL1)
and may be electrically connected to the first electrode
ELT1 through the first contact hole CH1. Alternatively, in
an embodiment, in case that the first electrode ELT1 is
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directly connected to the first power line PL1, one area
of the first power line PL1 may overlap the first electrode
ELT1 and may be electrically connected to the first elec-
trode ELT1 through at least one contact hole.
[0174] In an embodiment, the second power line PL2
may overlap one area of the second electrode ELT2 (or
the second connection electrode CNL2) and may be elec-
trically connected to the second electrode ELT2 through
the second contact hole CH2. In an embodiment, the
second electrode ELT2 may be connected to the second
power line PL2 via at least one second circuit element.
In this case, the second circuit element may overlap one
area of the second electrode ELT2 (or the second con-
nection electrode CNL2) and may be electrically connect-
ed to the second electrode ELT2 through at least one
contact hole.
[0175] In an embodiment, the first circuit element or
the one area of the first power line PL1 that is electrically
connected to the first electrode ELT1 may overlap the
second electrode ELT2. Here, the first circuit element or
the first power line PL1 may remain physically separated
and/or electrically disconnected from the second elec-
trode ELT2 by at least one insulating layer (e.g., at least
a passivation layer PSV). Likewise, the second circuit
element or the one area of the second power line PL2
that is electrically connected to the second electrode
ELT2 may overlap the first electrode ELT1. Here, the
second circuit element or the second power line PL2 may
remain physically separated and/or electrically discon-
nected from the first electrode ELT1 by at least one in-
sulating layer. As such, if the circuit element layer PCL
and the display element layer LDL are disposed to over-
lap each other, the limited pixel area that is limited may
be more efficiently used.
[0176] FIGS. 10A to 10K are sectional views illustrating
a method of fabricating a light emitting device in accord-
ance with an embodiment of the present disclosure, and,
for example, illustrate a method of fabricating the light
emitting device in accordance with the embodiment of
FIG. 9A.
[0177] Referring to FIG. 10A along with FIG. 9A, the
circuit element layer PCL is formed on the one surface
of the substrate SUB, and the first and second partition
walls PW1 and PW2 are formed at positions spaced apart
from each other on the substrate SUB on which the circuit
element layer PCL is formed. Furthermore, the first con-
tact hole CH1 is formed to connect the first circuit element
(e.g., the first transistor T1) of the circuit element layer
PCL with any one electrode (e.g., the first electrode
ELT1) of the display element layer LDL Here, in some
embodiments, in the case where the circuit element layer
PCL is omitted, the first and second partition walls PW1
and PW2 may be directly formed on the one surface of
the substrate SUB (or the substrate SUB on which the
buffer layer BFL is formed).
[0178] In an embodiment, the first and second partition
walls PW1 and PW2 may be formed by a process of
forming an insulating layer including an inorganic mate-

rial and/or an organic material and/or a patterning proc-
ess (e.g., a photolithography process), and may be
formed by various types of known processes. In an em-
bodiment, the first and second partition walls PW1 and
PW2 may be simultaneously formed using the same ma-
terial on the same layer (or the same plane) on the sub-
strate SUB, but the present disclosure is not limited there-
to.
[0179] Referring to FIG. 10B, the first electrode ELT1
is formed on the first partition wall PW1. Here, in some
embodiments, in the case where the circuit element layer
PCL and/or the first partition wall PW1 is omitted, the first
electrode ELT1 may be directly formed on the one sur-
face of the substrate SUB (or the substrate SUB on which
the buffer layer BFL is formed).
[0180] In an embodiment, the first electrode ELT1 may
be formed by a process of forming a conductive layer
including at least one conductive material and/or a pat-
terning process, and may be formed by various types of
known processes. In an embodiment, the first electrode
ELT1 may be formed of a single layer or multiple layers.
For example, the first electrode ELT1 may be formed of
a conductive pattern having a single-layer structure, or
a conductive pattern having a multi-layer structure includ-
ing a first reflective electrode and a first conductive cap-
ping layer.
[0181] Referring to FIG. 10C, the first insulating layer
INS1 is formed on the substrate SUB including the first
electrode ELT1. In an embodiment, the first insulating
layer INS1 may be formed on the one surface of the sub-
strate SUB to cover at least the first electrode ELT1. For
example, the first insulating layer INS1 may be formed
on the entire area of each pixel area.
[0182] In an embodiment, the first insulating layer INS1
may be formed by a deposition process of an insulating
layer including an inorganic material and/or an organic
material and may be formed by various types of known
processes. In an embodiment, the first insulating layer
INS1 may be formed of a single layer or multiple layers.
[0183] Referring to FIG. 10D, the second contact hole
CH2 is formed on the substrate SUB on which the first
insulating layer INS1 is formed. For example, the second
contact hole CH2 may be formed to expose the second
power line PL2 or the bridge pattern BRP connected to
the second power line PL2.
[0184] Referring to FIG. 10E, the second electrode
ELT2 is formed on the first insulating layer INS1 including
an opening corresponding to the second contact hole
CH2. In an embodiment, the second electrode ELT2 may
be formed on the second partition wall PW2 and the sec-
ond contact hole CH2. Furthermore, the second elec-
trode ELT2 may be formed at a position spaced apart
from the first electrode ELT1 by a predetermined distance
not to overlap the first electrode ELT1.
[0185] In an embodiment, the second electrode ELT2
may be formed by a process of forming a conductive
layer including at least one conductive material and/or a
patterning process, and may be formed by various types

33 34 



EP 3 866 203 A1

19

5

10

15

20

25

30

35

40

45

50

55

of known processes. In an embodiment, the second elec-
trode ELT2 may be formed of a single layer or multiple
layers. For example, the second electrode ELT2 may be
formed of a conductive pattern having a single-layer
structure, or a conductive pattern having a multi-layer
structure including a second reflective electrode and a
second conductive capping layer.
[0186] Referring to FIG. 10F, at least one light emitting
diode LD is supplied onto the substrate SUB including
the first electrode ELT1, the second electrode ELT2, etc.,
and the light emitting diode LD is aligned between the
first electrode ELT1 and the second electrode ELT2. For
example, a plurality of light emitting diodes LD are sup-
plied to each pixel area including the first and second
electrodes ELT1 and ELT2, and the light emitting diodes
LD may be aligned by applying predetermined voltages
(e.g., AC voltages) to the first and second electrodes
ELT1 and ELT2.
[0187] In an embodiment, the light emitting diodes LD
may be supplied to a predetermined emission area (e.g.,
an emission area of each pixel PXL) by applying a solu-
tion with the plurality of light emitting diodes LD dispersed
therein to the substrate SUB using an inkjet printing meth-
od, a slit coating method, or the like. However, the method
of supplying the light emitting diodes LD is not limited
thereto, and the light emitting diodes LD may be supplied
onto one area of the substrate SUB in various other ways.
In an embodiment, the electric field may be formed by
applying AC voltages between the first and second elec-
trodes ELT1 and ELT2, but the type of voltage or signal
to be applied between the first and second electrodes
ELT1 and ELT2 is not limited thereto.
[0188] In an embodiment, each light emitting diode LD
may be aligned between the first and second electrodes
ELT1 and ELT2 in a horizontal direction. For example,
the first end EP1 of each of the light emitting diodes LD
may be disposed to face the first electrode ELT1. The
second end EP2 of each of the light emitting diodes LD
may be disposed to face the second electrode ELT2.
[0189] Referring to FIG. 10G, the second contact elec-
trode CNE2 is formed on the substrate SUB on which at
least one light emitting diode LD is disposed. For exam-
ple, to cover the second end EP2 of the light emitting
diode LD and one area (e.g., a predetermined second
contact portion CNT2) of the second electrode ELT2, the
second contact electrode CNE2 may be formed on the
second end EP2 of the light emitting diode LD and at
least one area of the second electrode ELT2. The second
end EP2 of the light emitting diode LD may be electrically
connected to the second electrode ELT2 by the second
contact electrode CNE2.
[0190] In an embodiment, the second contact elec-
trode CNE2 may be formed by a process of forming a
conductive layer including at least one conductive mate-
rial and/or a patterning process, and may be formed by
various types of known processes. In an embodiment,
the second contact electrode CNE2 may be formed to
be substantially transparent using at least one transpar-

ent electrode material.
[0191] Referring to FIG. 10H, the second insulating lay-
er INS2 is formed on the substrate SUB including the
second contact electrode CNE2. For example, the sec-
ond insulating layer INS2 may be formed on the one sur-
face of the substrate SUB to cover at least the second
contact electrode CNE2. In an embodiment, in the case
where a space has been present between the first insu-
lating layer INS1 and the light emitting diodes LD at a
previous processing step, insulating material for forming
the second insulating layer INS2 may be drawn into the
space during a process of forming the second insulating
layer INS2, so that the space may be filled with the insu-
lating material.
[0192] In an embodiment, the second insulating layer
INS2 may be formed by a deposition process of an insu-
lating layer including an inorganic material and/or an or-
ganic material and may be formed by various types of
known processes. The second insulating layer INS2 may
be formed of a single layer or multiple layers.
[0193] Referring to FIG. 10I, an opening OPN may be
formed in the first and second insulating layers INS1 and
INS2 by etching the first and second insulating layers
INS1 and INS2 such that one area (e.g., a predetermined
first contact portion CNT1) of the first electrode ELT1 and
the first end EP1 of the light emitting diode LD are ex-
posed. The first contact portion CNT1 is formed on the
first electrode ELT1. In an embodiment, the first contact
portion CNT1 may be formed by a photolithography proc-
ess or the like, but the present disclosure is not limited
thereto.
[0194] Referring to FIG. 10J, the first contact electrode
CNE1 is formed both on at least one area of the first
electrode ELT1 including the first contact portion CNT1
and on the first end EP1 of the light emitting diode LD.
The first end EP1 of the light emitting diode LD may be
electrically connected to the first electrode ELT1 by the
first contact electrode CNE1.
[0195] In an embodiment, the first contact electrode
CNE1 may be formed by a process of forming a conduc-
tive layer including at least one conductive material
and/or a patterning process, and may be formed by var-
ious types of known processes. In an embodiment, the
first contact electrode CNE1 may be formed to be sub-
stantially transparent using at least one transparent elec-
trode material.
[0196] Referring to FIG. 10K, the encapsulation layer
ENC (or the overcoat layer or the like) is formed on the
one surface of the substrate SUB on which the first and
second contact electrodes CNE1 and CNE2 are formed.
[0197] In an embodiment, the encapsulation layer ENC
may be formed through a deposition process of an insu-
lating layer including an inorganic material and/or an or-
ganic material, and may be formed by various types of
known processes. The encapsulation layer ENC may be
formed of a single layer or multiple layers. In an embod-
iment, in lieu of the encapsulation layer ENC, at least one
other passivation layer and/or encapsulation substrate
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may be formed on the one surface of the substrate SUB
on which the first and second contact electrodes CNE1
and CNE2 are formed.
[0198] By the above-mentioned process, the light emit-
ting device according to an embodiment of the present
disclosure may be fabricated. For example, the display
panel PNL including the pixel PXL illustrated in FIGS. 8
and 9A may be fabricated.
[0199] FIG. 11 is a sectional view illustrating a light
emitting device in accordance with an embodiment of the
present disclosure and for example illustrates an embod-
iment of a cross-section corresponding to line II-II’ of FIG.
8. In an embodiment, FIG. 11 illustrates an embodiment
different from that of FIG. 9A with regard to the positions
of the first and second electrodes ELT1 and ELT2 on
layers and the positions of the first and second contact
electrodes CNE1 and CNE2 on layers. In the description
of the embodiment of FIG. 11, like reference numerals
are used to designate components similar or identical to
those of the above-described embodiments, e.g., the em-
bodiment of FIG. 9A, and detailed descriptions thereof
will be omitted.
[0200] Referring to FIG. 11 along with FIGS. 8 and 9A,
the positions (the stacked sequence) of the first electrode
ELT1 and the second electrode ELT2 on layers may be
changed depending on embodiments. For example, the
second electrode ELT2 may be directly disposed on the
second partition wall PW2, and the first insulating layer
INS1 may be disposed to cover at least one area of the
second electrode ELT2. The first electrode ELT1 may be
disposed on the first insulating layer INS1 to overlap the
first partition wall PW1.
[0201] In an embodiment, the positions of the first elec-
trode ELT1 and the second electrode ELT2 on layers
may be determined taking into account a surface area in
which the first and second electrodes ELT1 and ELT2
overlap circuit elements and/or lines disposed thereun-
der. For example, as illustrated in FIG. 8, in case that the
first electrode ELT1 overlaps, by a first surface area, the
second power line PL2 (or at least one second circuit
element) that is supplied with a signal different from that
supplied to the first electrode ELT1, and the second elec-
trode ELT2 overlaps, by a second surface area, the first
power line PL1 (or the first circuit element such as at least
one transistor T that forms the pixel circuit PXC) that is
supplied with a signal different from that supplied to the
second electrode ELT2, the positions of the first electrode
ELT1 and the second electrode ELT2 on layers may be
determined by comparing the size of the first surface area
with that of the second surface area.
[0202] For instance, if the second surface area is great-
er than the first surface area, the second electrode ELT2
may be disposed on a layer higher than that of the first
electrode ELT1, as illustrated in FIG. 9A. In contrast, if
the first surface area is greater than the second surface
area, the first electrode ELT1 may be disposed on a layer
higher than that of the second electrode ELT2, as illus-
trated in FIG. 11. In the case where the first surface area

is substantially equal to the second surface area, the po-
sitions of the first electrode ELT1 and the second elec-
trode ELT2 on layers may be determined depending on
a predetermined sequence, process conditions, or the
like.
[0203] In other words, in an embodiment of the present
disclosure, an electrode of the first and second elec-
trodes ELT1 and ELT2 that is greater than the other in
an overlapping area, in which the electrode overlaps at
least one circuit element or line disposed on the circuit
element layer PCL disposed thereunder and configured
to be supplied with a different type of signal or power,
may be disposed at a position farther from the circuit
element layer PCL than is the other. Therefore, an inter-
layer short-circuit defect due to penetration of foreign
substances or the like in the processing step may be
effectively prevented.
[0204] In an embodiment, the positions (or the stacked
sequence) of the first contact electrode CNE1 and the
second contact electrode CNE2 on the layers may be
changed depending on embodiments. For example, as
illustrated in the embodiment of FIG. 9A, the second con-
tact electrode CNE2 may be formed on the second elec-
trode ELT2, and the second contact electrode CNE2 may
be covered with the second insulating layer INS2, and
then the first contact electrode CNE1 may be formed on
the second insulating layer INS2. Alternatively, as illus-
trated in the embodiment of FIG. 11, the first contact elec-
trode CNE1 may be formed on the first electrode ELT1,
and the first contact electrode CNE1 may be covered
with the second insulating layer INS2, and then the sec-
ond contact electrode CNE2 may be formed on the sec-
ond insulating layer INS2. As a further alternative, in an
embodiment, the first and second contact electrodes
CNE1 and CNE2 may be simultaneously formed. In other
words, in the present disclosure, the relative positions
between the first contact electrode CNE1 and the second
contact electrode CNE2 and/or the formation sequence
thereof is not particularly limited, and may be changed
in various ways.
[0205] FIG. 12 is a sectional view illustrating a light
emitting device in accordance with an embodiment of the
present disclosure, and for example illustrates an em-
bodiment of a cross-section corresponding to line II-II’ of
FIG. 8. In the description of the embodiment of FIG. 12,
like reference numerals are used to designate compo-
nents similar or equal to those of at least one embodiment
described above, e.g., the embodiments of FIGS. 9A and
11, and detailed descriptions thereof will be omitted.
[0206] Referring to FIG. 12 along with FIGS. 9A and
11, at least one additional insulating layer may be dis-
posed on any one electrode of the first and second elec-
trodes ELT1 and ELT2 that is disposed at an upper po-
sition. For example, in the case where the second elec-
trode ELT2 is disposed on a layer higher than that for the
first electrode ELT1, a third insulating layer INS3 may be
additionally disposed on the second electrode ELT2.
[0207] In an embodiment, the third insulating layer
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INS3 may include an opening corresponding to the sec-
ond contact portion CNT2. In other words, the third insu-
lating layer INS3 may be disposed on one area of the
second electrode ELT2. For example, the third insulating
layer INS3 may be disposed on one area of the second
electrode ELT2 other than the second contact portion
CNT2. One area of the third insulating layer INS3 may
be disposed between the second end EP2 of the light
emitting diode LD and one end of the second electrode
ELT2 that is adjacent to the second end EP2. The third
insulating layer INS3 may protect the second electrode
ELT2 during a subsequent process. In an embodiment,
the third insulating layer INS3 may prevent or reduce an
electric field from being focused on any one electrode of
the first electrode ELT1 and the second electrode ELT2.
[0208] In an embodiment, after at least one light emit-
ting diode LD is aligned on the substrate SUB including
the third insulating layer INS3, at least one insulating lay-
er for stably supporting the light emitting diode LD may
be further formed. For example, a fourth insulating layer
INS4 may be further formed on the first and second elec-
trodes ELT1 and ELT2 and one area of the light emitting
diode LD.
[0209] In an embodiment, in the case where the first
and second contact electrodes CNE1 and CNE2 are dis-
posed on different layers, at least one insulating layer
may be disposed between the first and second contact
electrodes CNE1 and CNE2 so that electrical stability
can be secured. For example, in the case where the first
contact electrode CNE1 is disposed on a layer lower than
the second contact electrode CNE2, a fifth insulating lay-
er INS5 may be formed to cover the first contact electrode
CNE1. In an embodiment, one end of the fifth insulating
layer INS5 may be interposed between the first contact
electrode CNE1 and the second contact electrode CNE2.
[0210] FIGS. 13A to 13I are sectional views illustrating
a method of fabricating a light emitting device in accord-
ance with an embodiment of the present disclosure, and
for example illustrate a method of fabricating the light
emitting device in accordance with the embodiment of
FIG. 12. In the following description of the method of fab-
ricating the light emitting device in accordance with the
embodiment of FIG. 12, detailed descriptions of mechan-
ical and/or methodical configuration similar or identical
to those of the fabricating methods of the above-de-
scribed embodiments, e.g., the fabricating method of the
light emitting device of FIG. 9A that has been described
with reference to FIGS. 10A to 10K, will be omitted.
[0211] Referring to FIG. 13A, the third insulating layer
INS3 is formed on the one surface of the substrate SUB
on which the first electrode ELT1, the first insulating layer
INS1, and the second electrode ELT2 are sequentially
formed. In an embodiment, although the first electrode
ELT1, the first insulating layer INS1, the second electrode
ELT2, etc. are formed by the fabricating process de-
scribed with reference to FIGS. 10A to 10E, the present
disclosure is not limited thereto.
[0212] In an embodiment, the third insulating layer

INS3 may be formed on the one surface of the substrate
SUB including the second electrode ELT2 to cover at
least the second electrode ELT2. For example, the third
insulating layer INS3 may be formed on the second elec-
trode ELT2 through a photolithography process using a
mask or the like.
[0213] In an embodiment, the third insulating layer
INS3 may be formed by a deposition process of an insu-
lating layer including an inorganic material and/or an or-
ganic material, and may be formed by various types of
known processes. In an embodiment, the third insulating
layer INS3 may be formed of a single layer or multiple
layers.
[0214] Referring to FIG. 13B, at least one light emitting
diode LD is supplied on the substrate SUB including the
first electrode ELT1 covered with the first insulating layer
INS1, the second electrode ELT2 covered with the third
insulating layer INS3, etc., and the light emitting diode
LD is aligned between the first electrode ELT1 and the
second electrode ELT2. For example, a plurality of light
emitting diodes LD are supplied to each pixel area in-
cluding the first and second electrodes ELT1 and ELT2,
and the light emitting diodes LD may be aligned by ap-
plying predetermined voltages to the first and second
electrodes ELT1 and ELT2.
[0215] Referring to FIG. 13C, the fourth insulating layer
INS4 is formed on the substrate SUB on which the at
least one light emitting diode LD is disposed. In an em-
bodiment, the fourth insulating layer INS4 may be formed
in the entire area of each pixel area. In an embodiment,
in the case where a space has been present between
the first insulating layer INS1 and the light emitting diodes
LD in a previous processing step, insulating material for
forming the fourth insulating layer INS4 may be drawn
into the space during a process of forming the fourth in-
sulating layer INS4, so that the space may be filled with
the insulating material.
[0216] In an embodiment, the fourth insulating layer
INS4 may be formed by a deposition process of an insu-
lating layer including an inorganic material and/or an or-
ganic material and may be formed through various types
of known processes. In an embodiment, the fourth insu-
lating layer INS4 may be formed of a single layer or mul-
tiple layers.
[0217] Referring to FIG. 13D, a first opening OPN1
may be formed in the first and fourth insulating layers
INS1 and INS4 by etching the first and fourth insulating
layers INS1 and INS4 such that one area of the first elec-
trode ELT1 and the first end EP1 of the light emitting
diode LD are exposed. The first contact portion CNT1
may be formed on the first electrode ELT1.
[0218] Referring to FIG. 13E, the first contact electrode
CNE1 is formed both on at least one area of the first
electrode ELT1 including the first contact portion CNT1
and on the first end EP1 of the light emitting diode LD.
The first end EP1 of the light emitting diode LD may be
electrically connected to the first electrode ELT1 by the
first contact electrode CNE1.
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[0219] Referring to FIG. 13F, the fifth insulating layer
INS5 is formed on the substrate SUB including the first
contact electrode CNE1. In an embodiment, the fifth in-
sulating layer INS5 may be formed to cover the first con-
tact electrode CNE1. For example, the fifth insulating lay-
er INS5 may be formed on the entire area of each pixel
area.
[0220] In an embodiment, the fifth insulating layer INS5
may be formed by a deposition process of an insulating
layer including an inorganic material and/or an organic
material, and may be formed by various types of known
processes. The fifth insulating layer INS5 may be formed
of a single layer or multiple layers.
[0221] Referring to FIG. 13G, a second opening OPN2
is formed in the third, fourth, and the fifth insulating layers
INS3, INS4, and INS5 by etching the third, fourth, and
fifth insulating layers INS3, INS4, and INS5 such that one
area of the second electrode ELT2 and the second end
EP2 of the light emitting diode LD are exposed. The sec-
ond contact portion CNT2 may be formed on the second
electrode ELT2.
[0222] Referring to FIG. 13H, the second contact elec-
trode CNE2 is formed both on at least one area of the
second electrode ELT2 including the second contact por-
tion CNT2 and on the second end EP2 of the light emitting
diode LD. The second end EP2 of the light emitting diode
LD may be electrically connected to the second electrode
ELT2 by the second contact electrode CNE2.
[0223] Referring to FIG. 13I, the encapsulation layer
ENC (or the overcoat layer or the like) is formed on the
one surface of the substrate SUB on which the first and
second contact electrodes CNE1 and CNE2 are formed.
In this way, the light emitting device (or the pixel PXL) in
accordance with the embodiment of FIG. 12 may be fab-
ricated.
[0224] FIG. 14 is a sectional view illustrating a light
emitting device in accordance with an embodiment of the
present disclosure and, for example, illustrates an em-
bodiment of a cross-section corresponding to line II-II’ of
FIG. 8. FIGS. 15A to 15E are sectional views illustrating
a method of fabricating a light emitting device in accord-
ance with an embodiment of the present disclosure and,
for example, illustrate a method of fabricating the light
emitting device in accordance with the embodiment of
FIG. 14. In the following description of the embodiment
of FIGS. 14 to 15E, detailed descriptions of mechanical
and/or methodical configuration similar or identical to that
of at least one embodiment described above, e.g., the
embodiment of FIGS. 9A to 10K, will be omitted
[0225] Referring to the embodiment of FIGS. 14 to 15E,
the first and second contact electrodes CNE1 and CNE2
may be formed simultaneously by the same process. For
example, a light emitting device in accordance with an
embodiment of the present disclosure may include first
and second partition walls PW1 and PW2, a first elec-
trode ELT1, a first insulating layer INS1, a second elec-
trode ELT2, at least one light emitting diode LD (e.g., a
plurality of light emitting diodes LD), a sixth insulating

layer INS6, first and second contact electrodes CNE1
and CNE2, and an encapsulation layer ENC which are
sequentially disposed on one surface of the substrate
SUB on which a buffer layer BFL, and/or a circuit element
layer PCL, etc. are formed.
[0226] In an embodiment, the sixth insulating layer
INS6 may be partially disposed on the first electrode
ELT1, the second electrode ELT2, and one area of each
light emitting diode LD. For example, the sixth insulating
layer INS6 may be partially disposed on the first electrode
ELT1 and the second electrode ELT2 to respectively ex-
pose the first contact portion CNT1 and the second con-
tact portion CNT2. Furthermore, the sixth insulating layer
INS6 may be partially disposed on the light emitting diode
LD to expose the first end EP1 and the second end EP2
of the light emitting diode LD. In an embodiment, in case
that a space is present between the first insulating layer
INS1 and the light emitting diodes LD, the space may be
filled with the sixth insulating layer INS6 during a process
of forming the sixth insulating layer INS6. Therefore, one
area of the sixth insulating layer INS6 may also be dis-
posed under the light emitting diode LD. In the case
where the first insulating layer INS1 and the sixth insu-
lating layer INS6 are formed of the same material, the
first and sixth insulating layers INS1 and INS6 may form
one integrated insulating layer rather than being divided
into separate insulating layers under the light emitting
diodes LD.
[0227] In an embodiment, one end of the first contact
electrode CNE1 may be disposed on one area of the
sixth insulating layer INS6 disposed on the light emitting
diode LD. Furthermore, one end of the second contact
electrode CNE2 may be disposed on one area of the
sixth insulating layer INS6 positioned on the light emitting
diode LD and may be disposed to face the first contact
electrode CNE1.
[0228] Hereinafter, a method of fabricating the light
emitting device in accordance with an embodiment of
FIG. 14 will be described in more detail with reference to
FIGS. 15A to 15E.
[0229] Referring to FIG. 15A, at least one light emitting
diode LD is supplied on the one surface of the substrate
SUB on which the first electrode ELT1, the first insulating
layer INS1, the second electrode ELT2, etc., are sequen-
tially formed, and the light emitting diode LD is aligned
between the first electrode ELT1 and the second elec-
trode ELT2. For example, a plurality of light emitting di-
odes LD are supplied to each pixel area including the
first and second electrodes ELT1 and ELT2, and the light
emitting diodes LD may be aligned by applying predeter-
mined voltages to the first and second electrodes ELT1
and ELT2.
[0230] Referring to FIG. 15B, the sixth insulating layer
INS6 is formed on the substrate SUB on which the at
least one light emitting diode LD is disposed. In an em-
bodiment, the sixth insulating layer INS6 may be formed
in the entire area of each pixel area. In an embodiment,
in the case where a space has been present between
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the first insulating layer INS1 and the light emitting diodes
LD in a previous processing step, insulating material for
forming the sixth insulating layer INS6 may be drawn into
the space during a process of forming the sixth insulating
layer INS6, so that the space may be filled with the insu-
lating material.
[0231] In an embodiment, the sixth insulating layer
INS6 may be formed by a deposition process of an insu-
lating layer including an inorganic material and/or an or-
ganic material, and may be formed by various types of
known processes. In an embodiment, the sixth insulating
layer INS6 may be formed of a single layer or multiple
layers.
[0232] Referring to FIG. 15C, first and second open-
ings OPN1 and OPN2 are formed in the first and sixth
insulating layers INS1 and INS6 by etching the first and
sixth insulating layers INS1 and INS6 such that one area
of each of the first and second electrodes ELT1 and ELT2
and the first and second ends EP1 and EP2 of the light
emitting diode LD are exposed. Therefore, the first con-
tact portion CNT1 may be formed on the first electrode
ELT1, and the second contact portion CNT2 may be
formed on the second electrode ELT2.
[0233] Referring to FIG. 15D, the first contact electrode
CNE1 is formed on at least one area of the first electrode
ELT1 including the first contact portion CNT1 and on the
first end EP1 of the light emitting diode LD. The second
contact electrode CNE2 is formed on at least one area
of the second electrode ELT2 including the second con-
tact portion CNT2 and on the second end EP2 of the light
emitting diode LD. In an embodiment, the first and second
contact electrodes CNE1 and CNE2 may be simultane-
ously formed.
[0234] Referring to FIG. 15E, the encapsulation layer
ENC (or the overcoat layer or the like) is formed on the
one surface of the substrate SUB on which the first and
second contact electrodes CNE1 and CNE2 are formed.
In this way, the light emitting device (or the pixel PXL) in
accordance with the embodiment of FIG. 14 may be fab-
ricated.
[0235] In the light emitting device (e.g., the pixel PXL
configured of the light emitting device or including the
light emitting device), the method of fabricating the light
emitting device, and the display device including the light
emitting device, the first electrode ELT1 and the second
electrode ELT2 are formed on different layers separated
from each other, with the first insulating layer INS1 inter-
posed between the first and second electrodes ELT1 and
ELT2. In an embodiment of the present disclosure, an
electrode of the first and second electrodes ELT1 and
ELT2 that is greater than the other in an overlapping area,
in which the electrode overlaps at least one circuit ele-
ment or line disposed thereunder and configured to be
supplied with a different type of signal or power, may be
disposed on an upper layer.
[0236] In embodiments of the present disclosure, a
short-circuit defect between the first electrode ELT1 and
the second electrode ELT2 may be effectively prevented.

Furthermore, a process margin between the first elec-
trode ELT1 and the second electrode ELT2 may be re-
duced, so that the first electrode ELT1 and the second
electrode ELT2 may be disposed closer to each other.
Therefore, the light emitting diode LD may be more stably
arranged between the first electrode ELT1 and the sec-
ond electrode ELT2.
[0237] In the light emitting device according to an em-
bodiment in which the first and second electrodes ELT1
and ELT2 are disposed on the same layer, a short-circuit
defect between the first and second electrodes ELT1 and
ELT2 may occur by various factors. For example, if the
distance between the first and second electrodes ELT1
and ELT2 is not sufficient or penetration of foreign sub-
stances is caused in the process of forming the first and
second electrodes ELT1 and ELT2 and/or a subsequent
process, a short-circuit defect between the first and sec-
ond electrodes ELT1 and ELT2 may occur.
[0238] While the scope of the present disclosure are
described by detailed embodiments, it should be noted
that the above-described embodiments are merely de-
scriptive and should not be considered limiting. It should
be understood by those skilled in the art that various
changes, substitutions, and alternations may be made
herein without departing from the scope of the disclosure
as defined by the following claims.
[0239] The scope of the present disclosure is not lim-
ited by detailed descriptions of the present specification,
and should be defined by the accompanying claims. Fur-
thermore, all changes or modifications of the present dis-
closure derived from the meanings and scope of the
claims, and equivalents thereof should be construed as
being included in the scope of the present disclosure.

Claims

1. A light emitting device comprising:

a substrate;
a first electrode disposed on the substrate;
a first insulating layer disposed on the substrate
and configured to cover at least one area of the
first electrode;
a second electrode disposed on the first insulat-
ing layer and spaced apart from the first elec-
trode; and
at least one light emitting diode electrically con-
nected between the first electrode and the sec-
ond electrode,
wherein the first electrode and the second elec-
trode are disposed on different layers on the
substrate with the first insulating layer inter-
posed therebetween, and are spaced apart from
each other by a predetermined distance so as
not to overlap each other in a plan view.

2. The light emitting device according to claim 1, further
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comprising:

a first partition wall disposed between the sub-
strate and one area of the first electrode; and
a second partition wall disposed between the
substrate and one area of the second electrode.

3. The light emitting device according to claim 2, where-
in the first partition wall and the second partition wall
are disposed on a same layer on the substrate, and
wherein one area of the first insulating layer is inter-
posed between the second partition wall and the sec-
ond electrode.

4. The light emitting device according to claim 1, com-
prising a display element layer including the first
electrode, the second electrode, and the light emit-
ting diode, and a circuit element layer disposed be-
tween the display element layer and the substrate,
wherein the circuit element layer comprises:

a first circuit element or a first power line elec-
trically connected to the first electrode, and in-
cluding one area overlapping the second elec-
trode; and
a second circuit element or a second power line
electrically connected to the second electrode,
and including one area overlapping the first elec-
trode.

5. The light emitting device according to claim 4, where-
in an overlapping surface area between the first cir-
cuit element or the first power line and the second
electrode is greater than an overlapping surface area
between the second circuit element or the second
power line and the first electrode.

6. The light emitting device according to claim 1, further
comprising:

a first contact electrode disposed on at least one
area of the first electrode and a first end of the
light emitting diode, and configured to electrical-
ly connect the first end to the first electrode; and
a second contact electrode disposed on at least
one area of the second electrode and a second
end of the light emitting diode, and configured
to electrically connect the second end to the sec-
ond electrode.

7. The light emitting device according to claim 6, where-
in the first insulating layer includes an opening in
which one area of the first electrode is exposed, and
wherein the first contact electrode contacts the ex-
posed one area of the first electrode and the first end
of the light emitting diode.

8. The light emitting device according to claim 6, further

comprising a second insulating layer disposed on
the second contact electrode and configured to cover
the second contact electrode,
wherein one end of the second insulating layer is
interposed between the first contact electrode and
the second contact electrode.

9. The light emitting device according to claim 6, further
comprising a third insulating layer disposed on one
area of the second electrode.

10. The light emitting device according to claim 6, further
comprising at least one of:

a fourth insulating layer disposed on the first
electrode, the second electrode, and one area
of the light emitting diode; and
a fifth insulating layer configured to cover the
first contact electrode and including one end in-
terposed between the first contact electrode and
the second contact electrode.

11. The light emitting device according to claim 6, further
comprising a sixth insulating layer partially disposed
on the first electrode, the second electrode, and one
area of the light emitting diode, and configured to
expose one area of each of the first electrode and
the second electrode, and the first end and the sec-
ond end of the light emitting diode.

12. The light emitting device according to claim 11,
wherein one end of the first contact electrode is dis-
posed on one area of the sixth insulating layer that
is disposed on the light emitting diode, and
wherein one end of the second contact electrode is
disposed, to face the first contact electrode, on the
one area of the sixth insulating layer that is disposed
on the light emitting diode.

13. The light emitting device according to claim 6, further
comprising at least one encapsulation layer config-
ured to cover one surface of the substrate on which
the first contact electrode and the second contact
electrode are disposed.

14. The light emitting device according to claim 1, where-
in the light emitting diode comprises a rod-type light
emitting diode oriented in a horizontal direction be-
tween the first electrode and the second electrode.

15. A method of fabricating a light emitting device, com-
prising:

forming a first electrode on a substrate;
forming a first insulating layer on the substrate
to cover at least the first electrode;
forming a second electrode on the first insulating
layer at a position spaced apart from the first
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electrode by a predetermined distance;
supplying a light emitting diode onto the sub-
strate including the first electrode and the sec-
ond electrode, and aligning the light emitting di-
ode between the first electrode and the second
electrode; and
forming a first contact electrode electrically con-
necting a first end of the light emitting diode to
the first electrode, and a second contact elec-
trode electrically connecting a second end of the
light emitting diode to the second electrode.

16. The method according to claim 15, wherein the form-
ing of the first contact electrode comprises:

forming a first contact portion by etching the first
insulating layer such that one area of the first
electrode is exposed; and
forming the first contact electrode on at least the
one area of the first electrode including the first
contact portion and on the first end of the light
emitting diode.

17. The method according to claim 15, wherein the form-
ing of the second contact electrode comprises form-
ing the second contact electrode on at least one area
of the second electrode and the second end of the
light emitting diode.

18. The method according to claim 15, wherein the first
contact electrode and the second contact electrode
are sequentially formed on the substrate, or the first
contact electrode and the second contact electrode
are simultaneously formed on the substrate.

19. The method according to claim 15, further compris-
ing, after the forming of the second electrode, form-
ing a third insulating layer configured to cover the
second electrode,
wherein the light emitting diode is supplied onto the
substrate on which the third insulating layer is
formed.

20. A display device comprising:

a substrate including a display area; and
a pixel disposed in the display area,
wherein the pixel comprises:

a first electrode disposed on the substrate;
a first insulating layer disposed on the sub-
strate and configured to cover at least one
area of the first electrode;
a second electrode disposed on the first in-
sulating layer, and spaced apart from the
first electrode by a predetermined distance
in a plan view; and
at least one light emitting diode electrically

connected between the first electrode and
the second electrode.
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