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(54) DISPLAY DEVICE AND METHOD FOR MANUFACTURING SAME

(57) A display device and a method for manufactur-
ing same are provided. The display device comprises: a
base layer; first and second electrodes which are placed
on the base layer; at least one light emitting diode which
is placed between the first and second electrodes and
emits light; a protective layer which is placed on the base
layer and arranged to cover at least the first and second
electrodes and the light emitting diode, wherein the pro-
tective layer comprises a substrate layer and a light emis-
sion pattern formed by at least a partial region protruding
from one surface of the substrate layer.
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Description

[Technical Field]

[0001] The present invention relates to a display device
and a method of manufacturing the same.

[Background Art]

[0002] With the development of multimedia, display
devices are becoming more important. In response to
the development, various types of display devices, such
as organic light emitting diode (OLED) display devices,
liquid crystal display (LCD) devices, and the like, are be-
ing used.
[0003] A device for displaying an image of a display
device includes a display panel such as an OLED panel
or an LCD panel. Among the above panels, a light emit-
ting display panel may include a light emitting element.
For example, an LED includes an OLED using an organic
material as a fluorescent material, and an inorganic LED
using an inorganic material as a fluorescent material.
[0004] The inorganic LED using an inorganic semicon-
ductor as a fluorescent material has durability in a high
temperature environment and has an advantage of high
efficiency of blue light as compared with the OLED. Fur-
ther, even in a manufacturing process which has been
pointed out as a limitation of the conventional inorganic
LED element, a transfer method using dielectrophoresis
(DEP) has been developed. Therefore, research is being
carried out on inorganic LEDs having excellent durability
and excellent efficiency as compared with OLEDs.

[Disclosure]

[Technical Problem]

[0005] The present invention is directed to providing a
display device including a plurality of light emitting ele-
ments and an insulating layer providing a propagation
path for light emitted from the light emitting elements,
and a method of manufacturing the same.
[0006] The present invention is also directed to provid-
ing a display device with improved top emission efficiency
of light emitted from a light emitting element.
[0007] It should be noted that objects of the present
invention are not limited to the above-described objects,
and other objects of the present invention will be apparent
to those skilled in the art from the following descriptions.

[Technical Solution]

[0008] According to an embodiment, a display device
comprise: a base layer, a first electrode and a second
electrode which are disposed on the base layer, at least
one light emitting element disposed between the first
electrode and the second electrode and emitting light,
and a protective layer disposed on the base layer and

disposed to cover at least the first electrode, the second
electrode, and the light emitting element, wherein the pro-
tective layer includes a base material layer and a light
emission pattern in which at least a partial region of one
surface of the base material layer protrudes.
[0009] At least a portion of the light emitted from the
light emitting element may be incident on the light emis-
sion pattern, and at least a portion of the incident light
may be emitted from the light emission pattern to the one
surface in an upward direction.
[0010] The light emission pattern may include at least
one protrusion in which at least a partial region of the one
surface protrudes.
[0011] The protrusion may have a curved shape of
which an outer surface protrudes from the one surface.
[0012] The protrusion may have a shape extending
from the one surface of the base material layer in one
direction.
[0013] The outer surface of the protrusion may have a
height of a highest point protruding from the one surface
in a range of 10 mm to 50 mm and have a diameter in a
range of 20 mm to 100 mm.
[0014] The outer surface of the protrusion may have a
tangent angle formed with the one surface in a range of
30° to 80°.
[0015] The outer surface of the protrusion may be
formed to be inclined from the one surface.
[0016] The base material layer may include a trans-
parent insulating material.
[0017] The base material layer may further include at
least one bead, and the light emission pattern may be
formed such that the at least one bead is disposed on
the base material layer.
[0018] At least a partial region of the bead may be ex-
posed on the one surface of the base material layer.
[0019] At least a portion of the light emitted from the
light emitting element may be incident on the bead, and
the incident light may be scattered in the bead.
[0020] The base layer may include a light emission ar-
ea defined as an area in which the light emitting element
is disposed, and the base material layer may be disposed
to cover the light emission area on the base layer.
[0021] The light emission pattern may be disposed on
at least a partial region on the base material layer and
overlaps an alignment area.
[0022] According to another embodiment, a method of
manufacturing a display device, comprise: preparing a
first electrode and a second electrode, which are dis-
posed on a target substrate, and light emitting elements
disposed between the first electrode and the second
electrode, forming a base material layer disposed on the
target substrate and covering at least the first electrode,
the second electrode, and the light emitting elements,
and forming a light emission pattern, in which at least a
partial region of one surface of the base material layer
protrudes, on the base material layer.
[0023] The light emission pattern may be disposed on
at least a partial region on the base material layer and
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overlaps the light emitting element.
[0024] The forming of the light emission pattern may
include pressing and molding the one surface of the base
material layer using a mold having a surface of which a
partial region is depressed.
[0025] The light emission pattern may include at least
one protrusion in which at least a partial region of the one
surface protrudes.
[0026] The base material layer may further include at
least one bead, and the light emission pattern may be
formed such that the at least one bead is disposed on
the base material layer.
[0027] In the forming of the light emission pattern, at
least a partial region of the bead included in the base
material layer may be exposed on the one surface so
that the exposed bead forms the light emission pattern.
[0028] The details of other embodiments are included
in the detailed description and the accompanying draw-
ings.

[Advantageous Effects]

[0029] In accordance with a display device according
to embodiments, a protective layer including a light emis-
sion pattern, of which at least a partial region protrudes,
can be included, and light emitted from a light emitting
element can be emitted through a light emission pattern
of the protective layer.
[0030] In addition, in accordance with the display de-
vice according to embodiments, a protective layer which
provides a propagation path of the light emitted from the
light emitting element can be included so that top emis-
sion efficiency can be improved.
[0031] The effects according to the embodiments are
not limited by the contents exemplified above, and more
various effects are included in this disclosure.

[Description of Drawings]

[0032]

FIG. 1 is a schematic perspective view illustrating a
display device according to one embodiment.
FIG. 2 is a plan view illustrating a display device ac-
cording to one embodiment.
FIG. 3 is a schematic cross-sectional view taken
along line la-la’ of FIG. 1.
FIG. 4 is an enlarged view of Portion A of FIG. 3.
FIG. 5 is a schematic diagram of one pixel of a display
device according to another embodiment.
FIG. 6 is a cross-sectional view taken along line II-
II’ of FIG. 2.
FIG. 7 is a schematic diagram illustrating a light emit-
ting element according to one embodiment.
FIG. 8 is a flowchart illustrating a method of manu-
facturing a display device according to one embod-
iment.
FIGS. 9 to 12 are cross-sectional views illustrating

a method of manufacturing a display device accord-
ing to one embodiment.
FIG. 13 is a schematic cross-sectional view illustrat-
ing a protective layer according to another embodi-
ment.
FIG. 14 is a cross-sectional view taken along line Ib-
Ib’ of FIG. 13.
FIG. 15 is a schematic cross-sectional view illustrat-
ing a protective layer according to still another em-
bodiment.
FIG. 16 is a cross-sectional view taken along line Ic-
Ic’ of FIG. 15.
FIG. 17 is a schematic cross-sectional view illustrat-
ing a protective layer including a bead according to
one embodiment.
FIG. 18 is a cross-sectional view taken along line Id-
Id’ of FIG. 17.
FIG. 19 is a schematic diagram illustrating that light
is incident on the protective layer according to one
embodiment.
FIGS. 20 and 21 are schematic diagrams illustrating
a method of manufacturing the protective layer of
FIG. 17.
FIG. 22 is a cross-sectional view taken along line Id-
Id’ of FIG. 17 according to another embodiment.
FIG. 23 is a schematic diagram of a light emitting
element according to another embodiment.

[Modes of the Invention]

[0033] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. This invention may, however, be em-
bodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will filly convey the scope
of the invention to those skilled in the art.
[0034] It will also be understood that when a layer is
referred to as being "on" another layer or substrate, it
can be directly on the other layer or substrate, or inter-
vening layers may also be present. The same reference
numbers indicate the same components throughout the
specification.
[0035] 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. These terms are only used to distinguish
one element from another element. For instance, a first
element discussed below could be termed a second el-
ement without departing from the teachings of the
present invention. Similarly, the second element could
also be termed the first element.
[0036] Hereinafter, embodiments of the present inven-
tion will be described with reference to the accompanying
drawings.
[0037] FIG. 1 is a schematic perspective view illustrat-
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ing a display device according to one embodiment. FIG.
2 is a plan view illustrating a display device according to
one embodiment.
[0038] Referring to FIGS. 1 and 2, a display device 1
includes a display element layer 1a including light emit-
ting elements 30 emitting light in a specific wavelength
range, and a protective layer 80 disposed to entirely cover
the display element layer 1a. Although the display ele-
ment layer 1a and the protective layer 80 have been il-
lustrated as being spaced apart from each other in FIG.
1, the protective layer 80 may be directly formed on the
display element layer 1a. FIG. 2 is a plan view illustrating
the display device 1 of FIG. 1 viewed from the top, and
FIG. 1 illustrates only one sub-pixel PXn in the display
element layer 1a of FIG. 2. That is, it may be understood
that FIG. 2 illustrates that the protective layer 80 of display
device 1 is omitted.
[0039] The display device 1 may include a plurality of
pixels PX. Each pixel PX may include one or more light
emitting elements 30, which emit light in a specific wave-
length range, to display a specific color.
[0040] Each pixel PX may include a first sub-pixel PX1,
a second sub-pixel PX2, and a third sub-pixel PX3. The
first sub-pixel PX1 may emit light of a first color, the sec-
ond sub-pixel PX2 may emit light of a second color, and
the third sub-pixel PX3 may emit light of a third color. The
first color may be a red color, the second color may be
a green color, and the third color may be a blue color,
but the present invention is not limited thereto, and the
sub-pixels PXn may emit light of the same color. In ad-
dition, although each pixel PX has been illustrated as
including three sub-pixels in FIG. 2, the present invention
is not limited thereto, and each pixel PX may include a
larger number of sub-pixels.
[0041] Meanwhile, in this disclosure, terms "first," "sec-
ond," and the like are used to refer to each of compo-
nents, but these are used to simply distinguish the com-
ponents from each other and do not necessarily refer to
a corresponding component. That is, the components
defined as first, second, and the like are not necessarily
limited to a specific structure or location and, in some
cases, other numbers may be assigned to the compo-
nents. Therefore, the number assigned to each compo-
nent may be described through the drawings and the
following description, and a first component mentioned
below may be a second component within the technical
idea of the present invention.
[0042] Each sub-pixel PXn of the display device 1 may
include areas defined as a light emission area LA (see
FIG. 5) and a non-light emission area NLA (see FIG. 5).
The light emission area LA is defined as an area in which
the light emitting elements 30 included in the display de-
vice 1 are disposed to emit light in a specific wavelength
range. The non-light emission area NLA may be an area
other than the light emission area LA and may be defined
as an area in which the light emitting elements 30 are
not disposed and light is not emitted.
[0043] The sub-pixel PXn of the display device 1 may

include a plurality of banks 40, a plurality of electrodes
21 and 22, and the light emitting elements 30.
[0044] The plurality of electrodes 21 and 22 may be
electrically connected to the light emitting elements 30
and may receive a predetermined voltage so as to allow
the light emitting elements 30 to emit light. In addition, in
order to align the light emitting elements 30, at least a
portion of each of the electrodes 21 and 22 may be utilized
to form an electric field in the sub-pixel PXn.
[0045] The plurality of electrodes 21 and 22 may in-
clude a first electrode 21 and a second electrode 22. In
an example, the first electrode 21 may be a pixel elec-
trode which is separated in each sub-pixel PXn, and the
second electrode 22 may be a common electrode which
is commonly connected along the sub-pixels PXn. One
of the first electrode 21 and the second electrode 22 may
be an anode electrode of the light emitting element 30,
and the other thereof may be a cathode electrode of the
light emitting element 30. However, the present invention
is not limited thereto and the reverse of the above de-
scription may be possible.
[0046] The first electrode 21 and the second electrode
22 may include electrode stem portions 21S and 22S
disposed to extend in a first direction D1 and include elec-
trode branch portions 21B and 22B extending and
branching from the electrode stem portions 21S and 22S
in a second direction D2 intersecting the first direction D1.
[0047] The first electrode 21 may include a first elec-
trode stem portion 21S disposed to extend in the first
direction D1, and at least one first electrode branch por-
tion 21B branching from the first electrode stem portion
21S to extend in the second direction D2.
[0048] Two ends of the first electrode stem portion 21S
of any one pixel may be separated to be terminated be-
tween the sub-pixels PXn and disposed to be substan-
tially collinear with a first electrode stem portion 21S of
an adjacent sub-pixel PXn (e.g., a sub-pixel which is ad-
jacent in the first direction D1) belonging to the same row.
Thus, the first electrode stem portion 21S disposed in
each sub-pixel PXn may apply different electrical signals
to first electrode branch portions 21B, and the first elec-
trode branch portions 21B may be driven separately.
[0049] The first electrode branch portion 21B branches
from at least a portion of the first electrode stem portion
21S and is disposed to extend in the second direction
D2. The first electrode branch portion 21B may be termi-
nated in a state of being separated from the second elec-
trode stem portion 22S which is disposed opposite to the
first electrode stem portion 21S.
[0050] The second electrode 22 may include the sec-
ond electrode stem portion 22S which extends in the first
direction D1 and is disposed to be separated from and
opposite to the first electrode stem portion 21S, and the
second electrode branch portion 22B which branches
from the second electrode stem portion 22S and is dis-
posed to extend in the second direction D2. However,
one end portion of the second electrode stem portion 22S
may extend to a plurality of adjacent sub-pixels PXn in
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the first direction D1. Thus, the two ends of the second
electrode stem portion 22S of any one pixel may be con-
nected to a second electrode stem portion 22S of an ad-
jacent pixel PX among the pixels PX.
[0051] The second electrode branch portion 22B may
be separated from and opposite to the first electrode
branch portion 21B and terminated in a state of being
separated from the first electrode stem portion 21S. That
is, one end portion of the second electrode branch portion
22B may be connected to the second electrode stem
portion 22S, and the other end portion thereof may be
disposed in the sub-pixel PXn in a state of being sepa-
rated from the first electrode stem portion 21S.
[0052] In the drawing, two first electrode branch por-
tions 21B have been illustrated as being disposed and
the second electrode branch portion 22B has been illus-
trated as being disposed between the two first electrode
branch portions 21B, but the present invention is not lim-
ited thereto.
[0053] The plurality of banks 40 may include a third
bank 43 disposed at a boundary between the sub-pixels
PXn, and a first bank 41 and a second bank 42 which
are disposed below the electrodes 21 and 22. Although
the first bank 41 and the second bank 42 are not illus-
trated in the drawing, the first bank 41 and the second
bank 42 may be disposed below the first electrode branch
portion 21B and the second electrode branch portion
22B, respectively.
[0054] The third bank 43 may be disposed at a bound-
ary between the sub-pixels PXn. End portions of the plu-
rality of first electrode stem portions 21S may be sepa-
rated from each other to be terminated based on the third
bank 43. The third bank 43 may extend in the second
direction D2 and may be disposed at the boundary be-
tween the sub-pixels PXn disposed in the first direction
D1. However, the present invention is not limited thereto,
and the third bank 43 may extend in the first direction D1
and may be disposed even at the boundary between the
sub-pixel PXn disposed in the second direction D2. The
third bank 43 may include the same material as the first
bank 41 and the second bank 42 and may be formed in
substantially the same process.
[0055] Although not shown in the drawing, a first insu-
lating layer 51 may be disposed in each sub-pixel PXn
to entirely cover each sub-pixel PXn including the first
electrode branch portion 21B and the second electrode
branch portion 22B. The first insulating layer 51 may pro-
tect each of the electrodes 21 and 22 and, simultaneous-
ly, insulate the electrodes 21 and 22 from each other so
as not to be in direct contact with each other.
[0056] The plurality of light emitting elements 30 may
be disposed between the first electrode branch portion
21B and the second electrode branch portion 22B. One
end portions of at least some of the plurality of light emit-
ting elements 30 may be electrically connected to the
first electrode branch portion 21B and the other end por-
tions thereof electrically connected to the second elec-
trode branch portion 22B.

[0057] The plurality of light emitting elements 30 may
be separated from each other in the second direction D2
and disposed substantially parallel to each other. A sep-
aration gap between the light emitting elements 30 is not
particularly limited. In some cases, the plurality of light
emitting elements 30 may be disposed adjacent to each
other to form a group, and a plurality of other light emitting
elements 30 may be grouped in a state of being spaced
at regular intervals from each other, may have a nonu-
niform density, and may be oriented and aligned in one
direction.
[0058] The contact electrode 26 may be disposed on
the first electrode branch portion 21B and the second
electrode branch portion 22B. However, the contact elec-
trode 26 may be substantially disposed on the first insu-
lating layer 51, and at least a portion of the contact elec-
trode 26 may be in contact with or electrically connected
to the first electrode branch portion 21B and the second
electrode branch portion 22B.
[0059] A plurality of contact electrodes 26 may be dis-
posed to extend in the second direction D2 and disposed
to be separated from each other in the first direction D1.
The contact electrode 26 may be in contact with at least
one end portion of the light emitting element 30, and the
contact electrode 26 may be in contact with the first elec-
trode 21 or the second electrode 22 to receive an elec-
trical signal. Thus, the contact electrode 26 may transmit
an electrical signal, which is transmitted from each of the
electrodes 21 and 22, to the light emitting element 30.
[0060] The contact electrode 26 may include a first
contact electrode 26a and a second contact electrode
26b. The first contact electrode 26a may be disposed on
the first electrode branch portion 21B to be in contact
with one end portion of the light emitting element 300,
and the second contact electrode 26b may be disposed
on the second electrode branch portion 22B to be in con-
tact with the other end portion thereof.
[0061] The first electrode stem portion 21S and the
second electrode stem portion 22S may be electrically
connected to a circuit element layer of the display device
1 through contact holes, for example, a first electrode
contact hole CNTD and a second electrode contact hole
CNTS. In the drawing, one second electrode contact hole
CNTS has been illustrated as being formed in the second
electrode stem portion 22S of each of the plurality of sub-
pixels PXn. However, the present invention is not limited
thereto, and in some cases, the second electrode contact
hole CNTD may be formed in each sub-pixel PXn.
[0062] In addition, although not shown in the drawing,
the display device 1 may include a second insulating layer
52 (see FIG. 6) and a passivation layer 80 (see FIG. 1)
which are disposed to cover at least a portion of each of
the electrodes 21 and 22 and the light emitting element
30. An arrangement and structures thereof will be de-
scribed below.
[0063] The protective layer 80 is disposed on the dis-
play element layer 1a and may perform a function of pro-
tecting members disposed on the display element layer
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1a from an external environment. In addition, the protec-
tive layer 80 may include a light emission pattern 85P
formed in at least a partial region thereof and provide a
propagation path of light emitted from the light emitting
element 30.
[0064] FIG. 3 is a schematic cross-sectional view taken
along line la-la’ of FIG. 1. FIG. 4 is an enlarged view of
Portion A of FIG. 3.
[0065] Referring to FIGS. 3 and 4, the protective layer
80 is disposed to cover the electrodes 21 and 22 and the
light emitting elements 30, which are disposed on the
target substrate SUB. In the drawings, only the elec-
trodes 21 and 22 and the light emitting element 30 are
illustrated among components of the display element lay-
er 1a, but the present invention is not limited thereto, and
the display element layer 1a may include a larger number
of members. A description thereof will be made below
with reference to other drawings.
[0066] The protective layer 80 includes a base material
layer 81 and a light emission pattern 85P. The base ma-
terial layer 81 may be a layer constituting the protective
layer 80 and may be disposed to cover an entirety of the
target substrate SUB. The base material layer 81 is dis-
posed to cover the electrodes 21 and 22 and the light
emitting element 30, thereby performing a function of pro-
tecting the electrodes 21 and 22 and the light emitting
element 30. For example, in order to prevent external air
or moisture from infiltrating therein, the base material lay-
er 81 may include a material having a property of low air
and moisture transmittance.
[0067] The base material layer 81 may include a trans-
parent insulating material. The base material layer 81
covering the light emitting element 30 may include a
transparent material to allow light emitted from the light
emitting element 30 to be displayed on the display device
1. In addition, the base material layer 81 may be disposed
to cover the electrodes 21 and 22 to electrically insulate
the electrodes 21 and 22 from each other. Although not
shown in the drawings, the base material layer 81 may
be disposed to fill in a gap space between members dis-
posed on the display element layer 1a. Since the gap
space between the light emitting element 30 and the elec-
trodes 21 and 22 is filled with the base material layer 81,
the base material layer 81 may perform a function of pre-
venting the light emitting element 30 and the electrodes
21 and 22 from being damaged due to other members
and a function of electrically insulating the light emitting
element 30 and the electrodes 21 and 22 from each other.
[0068] In an embodiment, the base material layer 81
may include at least one among a polyester-based com-
pound, an olefin-based compound, an acrylic-based
compound, an epoxy-based compound, a polyamide-
based compound, a polyimide-based compound, a ure-
thane-based compound, and a silicone compound.
When the base material layer 81 includes a silicone com-
pound, the silicone compound may be polysilane oxide,
polysiloxane oxide, or silicon oxide.
[0069] The light emission pattern 85P is formed on at

least a partial region of the base material layer 81. The
light emission pattern 85P may be formed on an entirety
of the base material layer 81 and may overlap an area
in addition to an area in which the light emitting element
30 of the display element layer 1a is disposed. However,
the present invention is not limited thereto, and the light
emission pattern 85P may be formed only in a partial
region on the base material layer 81. For example, the
light emission pattern 85P may be formed to overlap a
region in which the light emitting element 30 of the display
element layer 1a is disposed. A detailed description
thereof will be made with reference to other drawings.
[0070] At least a partial region of the light emission
pattern 85P according to one embodiment may include
protrusions 85 protruding from the base material layer
81. The light emission pattern 85P may include a plurality
of protrusions 85, and the protrusions 85 may be dis-
posed adjacent to each other on the base material layer
81. However, the present invention is not limited thereto,
and the protrusions 85 may be disposed to be spaced
apart from each other.
[0071] The protrusion 85 forms an outer surface TA
protruding upward from a flat one surface PA of the base
material layer 81. In an example, in a cross-sectional
view, the protrusion 85 may have a shape in which at
least a partial region of the outer surface TA is curved
and extends in one direction on the base material layer
81. As shown in the drawing, the outer surface TA of the
protrusion 85 may have a convexly round shape from the
one surface PA of the base material layer 81 and may
extend in one direction on the one surface PA of the base
material layer 81. That is, the light emission pattern 85P
including the protrusion 85 may have a lenticular shape.
[0072] However, the shape of the protrusion 85 is not
particularly limited as long as the light emitted from the
light emitting element 30 of the display element layer 1a
can be refracted and emitted without being reflected from
the base material layer 81. For example, a portion of the
outer surface TA of the protrusion 85 may be formed to
be linearly inclined or may form one unit without extend-
ing on the base material layer 81. In addition, the plurality
of protrusions 85 included in the light emission pattern
85P may not necessarily have the same size and may
have different sizes. A more detailed description thereof
will be made below with reference to other embodiments.
[0073] Meanwhile, light emitted from the light emitting
element 30 may be incident on an interface between the
base material layer 81 and the outside through the base
material layer 81. Here, a material included in the base
material layer 81 may have a predetermined refractive
index, and the light may be reflected on the interface
between the base material layer 81 and the outside to
propagate to the display element layer 1a again. At least
a portion of the light emitted from the light emitting ele-
ment 30 may not be emitted from the display device 1.
[0074] On the other hand, according to one embodi-
ment, the protective layer 80 includes the light emission
pattern 85P formed on the base material layer 81, and
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light emitted from the light emitting element 30 is incident
on the light emission pattern 85P. The light emission pat-
tern 85P may adjust an incident angle of the light incident
on the interface between the base material layer 81 and
the outside to reduce reflection of the light. Thus, it is
possible to reduce a quantity of light emitted from the
light emitting element 30 and then reflected in the pro-
tective layer 80 and increase a quantity of light passing
through and emitted from the protective layer 80. That
is, the light emission pattern 85P of the protective layer
80 may improve the top emission efficiency of the display
device 1.
[0075] Specifically, the light emitted from the light emit-
ting element 30 may include first light EL1 (see FIG. 4)
incident on the one surface PA of the base material layer
81 and a second light EL1 (see FIG. 4) incident on the
outer surface TA of the protrusion 85.
[0076] The first light EL1 of the light emitted from the
light emitting element 30 may propagate toward the one
surface PA of the base material layer 81 at a first incident
angle Θ1. In this case, the first light EL1 incident at the
first incident angle Θ1 may be reflected from the one
surface PA of the base material layer 81 to propagate to
the display element layer 1a (see EL1’ in FIG. 4). The
reflected first light EL1’ may not be emitted to the outside
of the protective layer 80 to propagate in the protective
layer 80.
[0077] The second light EL2 propagating in the same
direction as the first light EL1 may propagate toward the
outer surface TA of the protrusion 85. Even when the
second light EL2 propagates in the same manner as the
first light EL1, the second light EL2 may be incident to-
ward the outer surface TA protruding further than the one
surface PA of the base material layer 81 at a second
incident angle Θ2 different from the first incident angle
Θ1. In this case, the second light EL2 may be refracted
and emitted without being reflected on the interface be-
tween the outer surface TA and the outside.
[0078] That is, the protective layer 80 includes the light
emission pattern 85P formed on the base material layer
81, and thus a quantity of light emitted toward an upper
portion of the target substrate SUB of the light emitted
from the light emitting element 30 may be increased. The
protective layer 80 may increase the quantity of the sec-
ond light EL2 of the light, which is emitted from the light
emitting element 30, emitted to the outside through the
light emission pattern 85P more than the quantity of the
first light EL1 reflected from the interface between the
base material layer 81 and the outside. The protective
layer 80 according to one embodiment may perform a
function of protecting the display element layer 1a from
the outside and, simultaneously, provide a propagation
path through which the light of the light emitting element
30 is emitted from the protective layer 80, and thus the
display device 1 may improve the top emission efficiency
of the light emitting element 30.
[0079] The protrusion 85 of the light emission pattern
85P may have a size within a specific range to allow the

light emitted from the light emitting element 30 to prop-
agate toward an upper surface of the protective layer 80.
In an example, as shown in the drawings, when the pro-
trusion 85 of the light emission pattern 85P has the outer
surface TA having a curved shape, the protrusion 85 may
have a height dh ranging from 10 mm to 50 mm and a
diameter dp ranging from 20 mm to 100 mm at the highest
point of the outer surface TA.
[0080] When the height dh is less than or equal to 10
mm at the highest point of the outer surface TA, there is
a problem in that it is difficult for the protrusion 85 to be
maintained in a shape, and when the height dh is greater
than or equal to 50 mm, total reflection of the incident
light is increased so that the top emission efficiency may
be decreased. In addition, when the diameter dp of the
protrusion 85 is less than or equal to 20 mm, the number
of protrusions 85 per unit area of the base material layer
81 is excessively increased such that light efficiency may
be decreased or there may be a difficulty in implementing
the light emission pattern 85P. On the other hand, when
the diameter dp is greater than or equal to 100 mm, a
Moire phenomenon may occur.
[0081] In addition, in an example, the tangent angle
Od between the outer surface TA of the protrusion 85
and the one surface PA of the base material layer 81 may
range from 30° to 80°. When the tangent angle is less
than or equal to 30°, light collection efficiency may be
degraded, and when the tangent angle is greater than or
equal to 80°, it may be difficult to manufacture the shape
of the protrusion 85. The protective layer 80 according
to one embodiment may include the protrusion 85 having
a size within the above-described range, and thus a ratio
of the light emitted from the light emitting element 30 to
the light propagating the upper portion of the protective
layer 80 may be maximized. Meanwhile, as described
above, in the drawings, the protrusions 85 have been
illustrated as having the same diameter dp, the same
height dh, and the same tangent angle Od, but the
present invention is not limited thereto. The light emission
pattern 85P may include protrusions 85 having different
diameters dp, different heights dh, and different tangent
angles Od.
[0082] The light emission pattern 85P including the
protrusions 85 may be formed by forming a material con-
stituting the base material layer 81 in a manufacturing
process of the protective layer 80 and then molding the
material using a mold MOLD. The light emission pattern
85P may be formed by forming a material constituting
the base material layer 81 on the display element layer
1a and then molding the material using a mold MOLD
having an inverse shape of the protrusion 85 of the light
emission pattern 85P. A detailed description thereof will
be made below.
[0083] Meanwhile, as described above, the protru-
sions 85 may be formed on an entirety of the base ma-
terial layer 81 or formed in only a partial region thereof.
In an example, the protrusions 85 of the protective layer
80 may be formed to overlap an area in which the light
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emitting elements 30 of the display element layer 1a are
disposed.
[0084] FIG. 5 is a schematic diagram of one pixel of a
display device according to another embodiment.
[0085] Referring to FIG. 5, in a display device 1, a plu-
rality of light emitting elements 30 may be disposed in
each pixel PX or each sub-pixel PXn, and a light emission
area LA in which the light emitting elements 30 are dis-
posed and a non-light emission area NLA excluding the
light emission area LA may be defined. The light emitting
elements 30 are disposed between electrodes 21 and 22
disposed in each pixel PX or each sub-pixel PXn, and a
region in which the light emitting elements 30 are dis-
posed and other regions are defined within each pixel
PX or each sub-pixel PXn. In the light emission area LA,
light is emitted from the light emitting element 30, and
the light is incident on a protective layer 80. A light emis-
sion pattern 85P is formed on the protective layer 80 to
allow the light incident on the protective layer 80 to prop-
agate toward an upper portion of a target substrate SUB.
[0086] In an example, a region 85P (see FIG. 5) in
which the light emission pattern 85P is formed on the
protective layer 80 may overlap at least the light emission
area LA. That is, the light emission pattern 85P is formed
to overlap at least the light emission area LA on a base
material layer 81. The light emission pattern 85P may
not be formed in the region overlapping the non-light
emission area NLA on the base material layer 81 of the
protective layer 80, and the region may form a flat sur-
face. Thus, a quantity of light emitted from the light emit-
ting element 30 and then incident on the light emission
pattern 85P (the second light EL2 in FIG. 4) may be in-
creased to improve the top emission efficiency of display
device 1. However, the present invention is not limited
thereto, and the light emission pattern 85P may be dis-
posed to entirely cover the display element layer 1a by
including the non-light emission area NLA in addition to
the light emission area LA on the base material layer 81.
[0087] In addition, although not shown in the drawings,
a reflective material layer may be further disposed in a
region in which the light emission pattern 85P of the base
material layer 81 is not disposed so as to reflect the light
incident on one surface PA of the base material layer 81
(the first light EL1 in FIG. 4) to the light emission pattern
85P. First light EL1 incident on the one surface PA of the
base material layer 81 may be reflected from the reflec-
tive material layer to be directed to the display element
layer 1a and then reflected again from the display ele-
ment layer 1a to be incident on the light emission pattern
85P. The first light EL1 may be reflected several times
in the protective layer 80 to be emitted through the light
emission pattern 85P.
[0088] Hereinafter, the display element layer 1a of the
display device 1 will be described in detail with reference
to other drawings.
[0089] FIG. 6 is a partial cross-sectional view of the
display device taken along line II-II’ of FIG. 2.
[0090] FIG. 6 illustrates the cross-sectional view of the

first sub-pixel PX1 and may be equally applied to other
pixels PX or other sub-pixels PXn. FIG. 6 illustrates a
cross section crossing one end portion and the other end
portion of an arbitrary light emitting element 30.
[0091] Meanwhile, although not shown in FIG. 6, the
display device 1 may further include circuit element lay-
ers located below the electrodes 21 and 22. The circuit
element layer may include a plurality of semiconductor
layers and a plurality of conductive patterns and may
include at least one transistor and a power line. However,
a detailed description thereof will be omitted below.
[0092] To describe the display device 10 in detail with
reference to FIG. 6, the display device 1 may include a
via layer 20, the electrodes 21 and 22 disposed on the
via layer 20, and the light emitting element 30. A circuit
element layer (not shown) may be further disposed below
the via layer 20. The via layer 20 may include an organic
insulating material and perform a surface planarization
function.
[0093] A plurality of banks 41, 42, and 43 are disposed
on the via layer 20. The plurality of banks 41, 42, and 43
may be disposed to be separated from each other in each
sub-pixel PXn. The plurality of banks 41, 42, and 43 may
include the first bank 41 and the second bank 42 which
are disposed adjacent to a central portion of the sub-pixel
PXn, and the third bank 43 disposed at a boundary be-
tween the sub-pixels PXn.
[0094] When an ink I is sprayed using an inkjet printing
device during the manufacturing of the display device 1,
the third bank 43 may perform a function of blocking the
ink I from crossing a boundary of the sub-pixel PXn. In
addition, when the display device 1 further includes other
members, the another member may be disposed on the
third bank 43 and the third bank 43 may perform a function
of supporting the other members. However, the present
invention is not limited thereto.
[0095] The first bank 41 and the second bank 42 are
disposed to be separated from and opposite to each oth-
er. The first electrode 21 may be disposed on the first
bank 41, and the second electrode 22 may be disposed
on the second bank 42. Referring to FIGS. 2 and 6, it can
be understood that the first electrode branch portion 21B
is disposed on the first bank 41, and the second bank 42
is disposed on the second bank 42.
[0096] As described above, the first bank 41, the sec-
ond bank 42, and the third bank 43 may be formed sub-
stantially in the same process. Thus, the banks 41, 42,
and 43 may constitute a single grid pattern. Each of the
plurality of banks 41, 42, and 43 may include polyimide
(PI).
[0097] Each of the plurality of banks 41, 42, and 43
may have a structure in which at least a portion protrudes
from the via layer 20. The banks 41, 42, and 43 may
protrude upward from a flat surface on which the light
emitting element 30 is disposed, and at least a part of
each of the protruding portions may have a slope. A
shape of each of the banks 41, 42, and 43 having the
protruding structures is not particularly limited. As shown
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in the drawing, the first bank 41 and the second bank 42
protrude to the same height, and the third bank 43 may
have a shape protruding to a higher position.
[0098] Reflective layers 21a and 22a may be disposed
on the first bank 41 and the second bank 42, and elec-
trode layers 21b and 22b may be disposed on the reflec-
tive layers 21a and 22a. The reflective layers 21a and
22a and the electrode layers 21b and 22b may constitute
the electrodes 21 and 22.
[0099] The reflective layers 21a and 22a include a first
reflective layer 21a and a second reflective layer 22a.
The first reflective layer 21a may cover the first bank 41,
and the second reflective layer 22a may cover the second
bank 42. Portions of the reflective layers 21a and 22a
are electrically connected to the circuit element layer
through a contact hole passing through the via layer 20.
[0100] Each of the reflective layers 21a and 22a may
include a material having high reflectance to reflect light
emitted from the light emitting element 30. For example,
each of the reflective layers 21a and 22a may include a
material such as Ag, Cu, indium tin oxide (ITO), indium
zinc oxide (IZO), or indium tin-zinc oxide (ITZO), but the
present invention is not limited thereto.
[0101] The electrode layers 21b and 22b include a first
electrode layer 21b and a second electrode layer 22b.
The electrode layers 21b and 22b may have patterns
substantially equal to patterns of the reflective layers 21a
and 22a. The first reflective layer 21a and the first elec-
trode layer 21b are disposed to be separated from the
second reflective layer 22a and the second electrode lay-
er 22b.
[0102] Each of the electrode layers 21b and 22b in-
cludes a transparent conductive material, and thus light
emitted from the light emitting element 30 may be incident
on the reflective layers 21a and 22a. For example, each
of the electrode layers 21b and 22b may include a ma-
terial such as ITO, IZO, or ITZO, but the present invention
is not limited thereto.
[0103] In some embodiments, the reflective layers 21a
and 22a and the electrode layers 21b and 22b may form
a structure in which one or more transparent conductive
layers such as ITO, IZO, or ITZO, and one or more metal
layers such as Ag or Cu are stacked. For example, the
reflective layers 21a and 22a and the electrode layers
21b and 22b may form a stacked structure of
ITO/Ag/ITO/IZO.
[0104] Meanwhile, in some embodiments, the first
electrode 21 and the second electrode 22 may be formed
as a single layer. That is, the reflective layers 21a and
22a and the electrode layers 21b and 22b may be formed
as a single layer to transmit an electrical signal to the
light emitting element 30 and, simultaneously, reflect
light. For example, each of the first electrode 21 and the
second electrode 22 may include a conductive material
having high reflectance and may be an alloy containing
Al, nickel (Ni), and lanthanum (La). However, the present
invention is not limited thereto.
[0105] The first insulating layer 51 is disposed to par-

tially cover the first electrode 21 and the second electrode
22. The first insulating layer 51 may be disposed to cover
most of upper surfaces of the first electrode 21 and the
second electrode 22 and may expose portions of the first
electrode 21 and the second electrode 22. The first in-
sulating layer 51 may be disposed to partially cover an
area in which the first electrode 21 is separated from the
second electrode 22 and an area opposite to the area in
which the first electrode 21 is separated from the second
electrode 22.
[0106] The first insulating layer 51 is disposed to ex-
pose relatively flat upper surfaces of the first electrode
21 and the second electrode 22 and disposed to allow
the electrodes 21 and 22 to overlap inclined surfaces of
the first bank 41 and the second bank 42. The first insu-
lating layer 51 forms a flat upper surface to allow the light
emitting element 30 to be disposed, and the flat upper
surface extends toward the first electrode 21 and the sec-
ond electrode 22 in one direction. The extension portion
of the first insulating layer 51 is terminated at inclined
surfaces of the first electrode 21 and the second elec-
trode 22. Thus, the contact electrodes 26 may be in con-
tact with the exposed first electrode 21 and the exposed
second electrode 22 and may be in smooth contact with
the light emitting element 30 on the flat upper surface of
the first insulating layer 51.
[0107] The first insulating layer 51 may protect the first
electrode 21 and the second electrode 22 and, simulta-
neously, insulate the first electrode 21 from the second
electrode 22. In addition, the first insulating layer 51 may
prevent the light emitting element 30 disposed thereon
from being damaged by direct contact with other mem-
bers.
[0108] The light emitting element 30 may be disposed
on the first insulating layer 51. At least one light emitting
element 30 may be disposed on the first insulating layer
51 between the first electrode 21 and the second elec-
trode 22. The light emitting element 30 may include a
plurality of layers disposed in a direction horizontal to the
via layer 20.
[0109] The light emitting element 30 of the display de-
vice 1 according to one embodiment may include the
conductive semiconductors and the active layer, which
are described above, and the conductive semiconduc-
tors and the active layer may be sequentially disposed
on the via layer 20 in the transverse direction. As shown
in the drawing, in the light emitting element 30, the first
conductivity type semiconductor 31, the active layer 33,
the second conductivity type semiconductor 32, and the
conductive electrode layer 37 may be sequentially dis-
posed on the via layer 20 in the horizontal direction. How-
ever, the present invention is not limited thereto. The or-
der of the plurality of layers disposed in the light emitting
element 30 may be the opposite. In some cases, when
the light emitting element 30 has another structure, the
plurality of layers may be disposed in a direction perpen-
dicular to the via layer 20.
[0110] The second insulating layer 52 may be partially
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disposed on the light emitting element 30. The second
insulating layer 52 may protect the light emitting element
30 and, simultaneously, perform a function of fixing the
light emitting element 30 during a process of manufac-
turing the display device 1. The second insulating layer
52 may be disposed to surround an outer surface of the
light emitting element 30. That is, a portion of a material
of the second insulating layer 52 may be disposed be-
tween a bottom surface of the light emitting element 30
and the first insulating layer 51. The second insulating
layer 52 may extend between the first electrode branch
portion 21B and the second electrode branch portion 22B
in the second direction D2 to have an island shape or a
linear shape when viewed in a plan view.
[0111] The contact electrodes 26 are disposed on the
electrodes 21 and 22 and the second insulating layer 52.
The first contact electrode 26a and the second contact
electrode 26b are disposed to be spaced apart from each
other on the second insulating layer 52. Thus, the second
insulating layer 52 may insulate the first contact electrode
26a from the second contact electrode 26b.
[0112] The first contact electrode 26a may be in con-
tact with at least the first electrode 21, which is exposed
due to patterning of the first insulating layer 51, and at
least one end portion of the light emitting element 30.
The second contact electrode 26b may be in contact with
at least the second electrode 22, which is exposed due
to the patterning of the first insulating layer 51, and at
least the other end portion of the light emitting element
30. The first and second contact electrodes 26a and 26b
may be in contact with side surfaces of the two end por-
tions of the light emitting element 30, for example, the
first conductivity type semiconductor 31, the second con-
ductivity type semiconductor 32, or the conductive elec-
trode layer 37. As described above, the first insulating
layer 51 forms the flat upper surface so that the contact
electrodes 26 may be in smooth contact with the side
surfaces of the light emitting element 30.
[0113] The contact electrode 26 may include a con-
ductive material. For example, the contact electrode 260
may include ITO, IZO, ITZO, Al, or the like. However, the
present invention is not limited thereto.
[0114] Each of the first insulating layer 51 and the sec-
ond insulating layer 52, which are described above, may
include an inorganic insulating material or an organic in-
sulating material. In an embodiment, the first insulating
layer 51 may include a material such as silicon oxide
(SiOx), silicon nitride (SiNx), silicon oxynitride (SiOxNy),
aluminum oxide (Al2O3), aluminum nitride (AlN), or the
like. The second insulating layer 52 may be made of an
organic insulating material including a photoresist or the
like. However, the present invention is not limited thereto.
[0115] The protective layer 80 may be formed to en-
tirely cover the display element layer 1a by including the
contact electrode 26 and the second insulating layer 52.
The light emission pattern 85P of the protective layer 80
may protect the display element layer 1a from the outside
and, simultaneously, provide a propagation of the light

emitted from the light emitting element 30 to be directed
to the upper portion of the display device 1. A description
of the protective layer 80 is the same as the above de-
scription, and thus a detailed description thereof will be
omitted herein.
[0116] Meanwhile, the light emitting element 30 may
include a semiconductor crystal to emit light of a specific
wavelength range. The light emitting element 30 may
emit light toward the upper portion of the display element
layer 1a, and the light emitted from the light emitting el-
ement 30 may be visually recognized from the outside
of the display device 1 through the protective layer 80.
[0117] FIG. 7 is a schematic diagram illustrating a light
emitting element according to one embodiment.
[0118] The light emitting element 30 may be a light
emitting diode (LED). Specifically, the light emitting ele-
ment 30 may be an inorganic LED having a micrometer
unit or nanometer unit size and made of an inorganic
material. The inorganic light emitting diode may be
aligned between two electrodes in which polarity is
formed by forming an electric field in a specific direction
between the two electrodes facing each other. The light
emitting element 30 may be aligned between two elec-
trodes due to an electric field formed on the two elec-
trodes.
[0119] The light emitting element 30 may include a
semiconductor crystal doped with an arbitrary conduc-
tivity type (e.g., p-type or n-type) impurity. The semicon-
ductor crystal may receive an electrical signal applied
from an external power source and emit light in a specific
wavelength range.
[0120] Referring to FIG. 7, the light emitting element
30 according to one embodiment may include a first con-
ductivity type semiconductor 31, a second conductivity
type semiconductor 32, an active layer 33, and an insu-
lating film 38. In addition, the light emitting element 30
according to one embodiment may further include at least
one conductive electrode layer 37. Although the light
emitting element 30 has been illustrated as including one
conductive electrode layer 37 in FIG. 7, the present in-
vention is not limited thereto. In some cases, the light
emitting element 30 may include a greater number of
conductive electrode layers 37 or the electrode layer 370
may be omitted. A description of the light emitting element
30, which will be made below, may be identically applied
even when the number of conductive electrode layers 37
is varied or another structure is further included.
[0121] The light emitting element 30 may have a shape
extending in one direction. The light emitting element 30
may have a shape of nanorods, nanowires, nanotubes,
or the like. In an embodiment, the light emitting element
30 may be a cylindrical shape or a rod shape. However,
the shape of the light emitting element 30 is not limited
thereto and may have various shapes such as a regular
hexahedral shape, a rectangular parallelepiped shape,
a hexagonal column shape, and the like. A plurality of
semiconductors included in the light emitting element 30,
which will be described below, may have a structure in
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which the semiconductors are sequentially disposed or
stacked in the one direction.
[0122] The light emitting element 30 according to one
embodiment may emit light in a specific wavelength
range. In an example, the active layer 33 may emit blue
light having a central wavelength range ranging from 450
nm to 495 nm. However, the central wavelength range
of the blue light is not limited to the above range, and it
should be understood that the central wavelength range
includes all wavelength ranges which can be recognized
as a blue color in the art. In addition, the light emitted
from the active layer 33 of the light emitting element 30
is not limited thereto, and the light may be green light
having a central wavelength range ranging from 495 nm
to 570 nm or red light having a central wavelength range
ranging from 620 nm to 750 nm.
[0123] To describe the light emitting element 30 in de-
tail with reference to FIG. 7, the first conductivity type
semiconductor 31 may be an n-type semiconductor hav-
ing, for example, a first conductivity type. For example,
when the light emitting element 30 emits light in a blue
wavelength range, the first conductivity type semicon-
ductor 31 may include a semiconductor material having
a chemical formula of InxAlyGa1-x-yN (0≤x≤1, 0≤y≤1, and
0≤x+y≤1). For example, the semiconductor material may
be one or more among InAlGaN, GaN, AlGaN, InGaN,
AlN, and InN which are doped with an n-type impurity.
The first conductivity type semiconductor 31’ may be
doped with a first conductive dopant. For example, the
first conductivity type dopant may be Si, Ge, Sn, or the
like. In an example, the first conductivity type semicon-
ductor 31 may be n-GaN doped with n-type Si. A length
of the first conductivity type semiconductor 31 may range
from 1.5 mm to 5 mm, but the present invention is not
limited thereto.
[0124] The second conductivity type semiconductor 32
is disposed on the active layer 33 which will be described
below. For example, the second conductivity type sem-
iconductor 32 may be a p-type semiconductor having a
second conductivity type. For example, when the light
emitting element 30 emits light in a blue or green wave-
length range, the second conductivity type semiconduc-
tor 32 may include a semiconductor material having a
chemical formula of InxAlyGa1-x-yN(0≤x≤1, 0≤y≤1, and
0≤x+y≤1). For example, the semiconductor material may
be one or more among InAlGaN, GaN, AlGaNN, InGaN,
AlN, and InN which are doped with an n-type impurity.
The second conductivity type semiconductor 32 may be
doped with a second conductive dopant. For example,
the second conductive dopant may be Mg, Zn, Ca, Se,
Ba, or the like. In an example, the second conductivity
type semiconductor 32 may be p-GaN doped with p-type
Mg. A length of the second conductivity type semicon-
ductor 32 may range from 0.08 mm to 0.25 mm, but the
present invention is not limited thereto.
[0125] Meanwhile, in the drawing, although each of the
first conductivity type semiconductor 31 and the second
conductivity type semiconductor 32 has been illustrated

as being formed as one layer, the present invention is
not limited thereto. In some cases, each of the first con-
ductivity type semiconductor 31 and the second conduc-
tivity type semiconductor 32 may further include a larger
number of layers, for example, a clad layer or a tensile
strain barrier reducing (TSBR) layer according to a ma-
terial of the active layer 33.
[0126] The active layer 33 is disposed between the first
conductivity type semiconductor 31 and the second con-
ductivity type semiconductor 32. The active layer 33 may
include a material having a single or multiple quantum
well structure. When the active layer 33 includes a ma-
terial having a multiple quantum well structure, the active
layer 330 may have a structure in which a plurality of
quantum layers and a plurality of well layers are alter-
nately stacked. The active layer 33 may emit light due to
a combination of electron-hole pairs in response to an
electrical signal applied through the first conductivity type
semiconductor 31 and the second conductivity type sem-
iconductor 32. As an example, when the active layer 33
emits light in a blue wavelength range, the active layer
330 may include a material such as AlGaN, AlInGaN, or
the like. In particular, when the active layer 33 has a multi-
quantum well structure in which quantum layers and well
layers are alternately stacked, the quantum layer may
include a material such as AlGaN or AlInGaN, and the
well layer may include a material such as GaN or AlInN.
In an example, the active layer 33 includes AlGaInN as
the quantum layer and AlInN as the well layer. As de-
scribed above, the active layer 33 may emit blue light
having a central wavelength range ranging from 450 nm
to 495 nm.
[0127] However, the present invention is not limited
thereto, and the active layer 33 may have a structure in
which a semiconductor material having large band gap
energy and a semiconductor material having small band
gap energy are alternately stacked or include different
Group III to V semiconductor materials according to a
wavelength range of emitted light. The active layer 33 is
not limited to emit light in the blue wavelength range, and
in some cases, the active layer 330 may emit light in a
red or green wavelength range. A length of the active
layer 33 may range from 0.05 mm to 0.25 mm, but the
present invention is not limited thereto.
[0128] Meanwhile, the light emitted from the active lay-
er 33 may be emitted to an outer surface of the light emit-
ting element 30 in a length direction and both side sur-
faces thereof. Directivity of the light emitted from the ac-
tive layer 33 is not limited in one direction.
[0129] The conductive electrode layer 37 may be an
ohmic contact electrode. However, the present invention
is not limited thereto, and the conductive electrode layer
370 may be a Schottky contact electrode. The conductive
electrode layer 37 may include a conductive metal. For
example, the conductive electrode layer 37 may include
at least one among Al, titanium (Ti), indium (In), gold
(Au), silver (Ag), ITO, IZO, and ITZO. In addition, the
conductive electrode layer 37 may include a semicon-
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ductor material doped with an n-type or p-type impurity.
The conductive electrode layer 37 may include the same
material or different materials, but the present invention
is not limited thereto.
[0130] The insulating film 38 is disposed to surround
outer surfaces of the plurality of semiconductors which
are described above. In an example, the insulating film
38 may be disposed to surround at least the outer surface
of the active layer 33 and may extend in one direction in
which the light emitting element 30 extends. The insulat-
ing film 38 may serve to protect the members. For exam-
ple, the insulating film 38 may be formed to surround side
surfaces of the members and to expose the both end
portions of the light emitting element 30 in the length di-
rection.
[0131] In the drawing, the insulating film 38 has been
illustrated as being formed to extend in the length direc-
tion of the light emitting element 30 to cover from the first
conductivity type semiconductor 31 to the conductive
electrode layer 37, but the present invention in not limited
thereto. The insulating film 38 covers only the outer sur-
faces of some semiconductor layers including the active
layer 33 or covers only a portion of the outer surface of
the conductive electrode layer 37 so that a portion of the
outer surface of the conductive electrode layer 37 may
be exposed.
[0132] A thickness of the insulating film 38 may range
from 10 nm to 1.0 mm, but the present invention is not
limited thereto. Preferably, the thickness of the insulating
film 38 may be 40 nm.
[0133] The insulating film 38 may include materials
having insulation properties, for example, SiOx, SiNx,
SiOxNy, AlN, Al2O3, and the like. Thus, it is possible to
prevent an electrical short circuit which may occur when
the active layer 33 is in direct contact with an electrode
through which an electrical signal is transmitted to the
light emitting element 30. In addition, since the insulating
film 38 protects the outer surface of the light emitting
element 30 including the active layer 33, it is possible to
prevent degradation in light emission efficiency.
[0134] In addition, in some embodiments, the outer
surface of the insulating film 38 may be surface treated.
When the display device 1 is manufactured, the light emit-
ting element 30 may be sprayed onto an electrode in a
state of being dispersed in a predetermined ink. Here, in
order to allow the light emitting element 30 to maintain
the dispersed state without being agglomerated with an
adjacent another light emitting element 30 in the ink, the
insulating film 38 may be hydrophobically or hydrophili-
cally treated.
[0135] Meanwhile, the light emitting element 30 may
have a length 1 ranging from 1 mm to 10 mm or from 2
mm to 5 mm, and preferably, may have length 1 about 4
mm. Further, a diameter of the light emitting element 30
may range from 30 nm to 700 nm, and an aspect ratio of
the light emitting element 300 may range from 1.2 to 100.
However, the present invention is not limited thereto, and
the plurality of light emitting elements 30 included in the

display device 1 may have different diameters according
to a difference in composition of the active layers 33.
Preferably, the diameter of the light emitting element 30
may have a range of about 500 nm.
[0136] Hereinafter, a method of manufacturing the dis-
play device 1 according to one embodiment will be de-
scribed.
[0137] FIG. 8 is a flowchart illustrating a method of
manufacturing a display device according to one embod-
iment.
[0138] Referring to FIG. 8, the method of manufactur-
ing the display device 1 includes preparing the first elec-
trode 21 and the second electrode 22, which are disposed
on the target substrate SUB, and the light emitting ele-
ments 30 disposed between the first electrode 21 and
the second electrode 22 (S100), forming the base mate-
rial layer 81 which is disposed on the target substrate
SUB and at least covers the first electrode 21, the second
electrode 22, and the light emitting elements 30 (S200),
and forming the light emission pattern 85P in which at
least a portion of one surface of the base material layer
81 protrudes on the base material layer 81 (S300).
[0139] The display device 1 according to one embod-
iment may be manufactured such that the display ele-
ment layer 1a on which the light emitting elements 30 are
disposed is prepared, and the protective layer 80 cover-
ing the display element layer 1a is formed. The protective
layer 80 may be manufactured such that a base material
layer 81’ constituting the base material layer 81 is formed
and then the light emission pattern 85P is formed on the
base material layer 81’.
[0140] FIGS. 9 to 12 are schematic diagrams illustrat-
ing the method of manufacturing a display device accord-
ing to one embodiment.
[0141] First, as shown in FIG. 9, the target substrate
SUB on which the first electrode 21 and the second elec-
trode 22 are formed is prepared, and the light emitting
element 30 is disposed on the first electrode 21 and the
second electrode 22 (S100). For convenience of descrip-
tion, in the following drawings, the electrodes 21 and 22
and the light emitting elements 30 are only illustrated on
the display element layer 1a. However, the display device
1 is not limited thereto, and as described above, the dis-
play device 1 may include more members such as the
bank 40, the contact electrode 26, and the like.
[0142] Meanwhile, the light emitting element 30 may
be disposed on the electrodes 21 and 22 using dielec-
trophoresis (DEP). The solution in which the light emitting
elements 30 are dispersed is sprayed onto the electrodes
21 and 22, and alternating-current (AC) power is applied
to the electrodes 21 and 22. When the AC power is ap-
plied to the first electrode 21 and the second electrode
22, an electric field is generated between the first elec-
trode 21 and the second electrode 22, and the light emit-
ting element 30 receiving a dielectrophoretic force due
to the electric field may be disposed on the electrodes
21 and 22. A detailed description thereof will be omitted.
[0143] Next, as shown in FIG. 10, the base material
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layer 81’ disposed on the target substrate SUB is formed
(S200). The base material layer 81’ may be disposed to
cover at least the first electrode 21, the second electrode
22. and the light emitting element 30. In the drawings,
the base material layer 81’ has been illustrated as entirely
covering the upper surface of the target substrate SUB,
but present invention is not limited thereto.
[0144] The one surface PA facing the target substrate
SUB may be formed in the base material layer 81’, and
in an operation which will be described below, the light
emission pattern 85P may be formed on the one surface
PA to constitute the base material layer 81 of the protec-
tive layer 80. The base material layer 81’ may include a
material in a state in which the base material layer 81 is
not cured and may include substantially the same mate-
rial as the base material layer 81.
[0145] In an example, the base material layer 81’ may
include substantially the same material as the base ma-
terial layer 81 and may be in an uncured semi-solid state.
For example, the base material layer 81’ may be in a
solution state in which a polymer matrix constituting the
base material layer 81 is not cured. In addition, in some
cases, the base material layer 81’ may further include a
material with which the polymer matrix is cured and which
is necessary for forming the base material layer 81. For
example, when the base material layer 81 includes a
photocurable polymer, the base material layer 81’ may
further include an uncured polymer, a photo-initiator, a
crosslinking agent, an additive, and the like.
[0146] Meanwhile, even when the light emission pat-
tern 85P is formed, a thickness of the base material layer
81’ may have a range in which the light emitting element
30 of the display element layer 1a is not damaged. For
example, the base material layer 81’ may be formed to
have a thickness ranging from 1 mm to 10 mm based on
the highest point at which a height difference of the dis-
play element layer 1a is formed to be high. However, the
present invention is not limited thereto.
[0147] Next, as shown in FIG. 11, the light emission
pattern 85P is formed on the base material layer 81’ using
a mold MOLD (S300). In an example, the formation of
the light emission pattern 85P may include pressing and
molding one surface PA of the base material layer 81’
using a mold MOLD having a surface in which some re-
gion is depressed. As shown in the drawing, at least a
partial region of a lower surface of the mold MOLD may
have a shape in which at least a portion thereof is de-
pressed. The partial region of the lower surface of the
mold MOLD may be concavely depressed to have a
curved shape. The depressed shape may be varied ac-
cording to the light emission pattern 85P of the protective
layer 80, and the shape of the mold MOLD is not limited
to the shape of FIG. 11. The shape of the mold MOLD
may have a shape inverse to the shape of the protrusion
85 of the light emission pattern 85P of the protective layer
80.
[0148] The base material layer 81’ is disposed on the
target substrate SUB in a state in which a material con-

stituting the base material layer 81 is not cured. When
one surface PA of the base material layer 81’ is pressed
using the mold MOLD, the light emission pattern 85P
may be formed on the one surface PA of the base material
layer 81’ according to the depressed shape formed on
the lower surface of the mold MOLD. The light emission
pattern 85P may include a plurality of protrusions 85 of
which at least some region protrudes.
[0149] Finally, as shown in FIG. 12, the mold MOLD is
removed and the base material layer 81’ is cured to form
the protective layer 80 including the base material layer
81 and the light emission pattern 85P. In the drawing, it
is shown that the base material layer 81’ is heated and
cured to form the base material layer 81. However, the
present invention is not limited thereto, and as described
above, when the base material layer 81 includes a photo-
curable polymer, the base material layer 81’ may be ir-
radiated with light to be cured. Through the above de-
scribed method, the protective layer 80 of the display
device 1 may be formed.
[0150] Meanwhile, as described above, the shape of
the light emission pattern 85P of the protective layer 80
is not limited to the shapes in FIGS. 1 and 3. The light
emission pattern 85P may have a shape in which one
surface thereof is inclined or a spherical shape. Herein-
after, another embodiment of the display device 1 will be
described.
[0151] FIG. 13 is a schematic cross-sectional view il-
lustrating a protective layer according to another embod-
iment. FIG. 14 is a cross-sectional view taken along line
Ib-Ib’ of FIG. 13.
[0152] A protective layer 80_1 according to one em-
bodiment includes a light emission pattern 85P disposed
on a base material layer 81_1, and the light emission
pattern 85P includes a protrusion 85_1 in which at least
a portion of one surface PA_1 of the base material layer
81_1 protrudes. The protrusion 85_1 may form a spher-
ical-shaped outer surface TA_1 which is rounded with a
predetermined curvature. Unlike the protective layer 80
of FIG. 1, in the protective layer 80_1 of FIG. 13, the
protrusion 85_1 of the light emission pattern 85P_1 may
not extend in one direction and may form a spherical-
shaped unit body. That is, in the protective layer 80_1
according to one embodiment, the light emission pattern
85P_1 may have a micro-lens shape. The protective lay-
er 80_1 of FIGS. 13 and 14 is the same as the protective
layer 80 of FIGS. 1 and 3, except for the protrusion 85_1
of the light emission pattern 85P_1 having a different
shape.
[0153] The protrusion 85_1 of FIG. 14 may form the
outer surface TA_1 which is substantially the same as
that of FIG. 3 but may have a shape close to a spherical
shape when compared to FIG. 3. When the protrusion
85_1 has a spherical shape, a height dh_1 of the outer
surface TA_1 may have a range of 10 mm to 50 mm, and
a diameter dp_1 thereof may have a range of 20 mm to
100 mm. When the height dh_1 of the outer surface TA_1
deviates from the above described range, light emission
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efficiency of the light emitted from a light emitting element
30 is decreased or a Moire phenomenon occurs, and in
some cases, electrodes 21 and 22 of the display element
layer 1a may be visually recognized from the outside. In
addition, when the diameter dp_1 of the outer surface
TA_1 is less than or equal to 20 mm, a range of an effec-
tive incident angle Θ, in which light incident from the light
emitting element 30, for example, the second light EL2
(see FIG. 4), is not reflected from the protrusion 85_1,
may be decreased. The protective layer 80_1 according
to one embodiment may include the protrusion 85_1 hav-
ing a size within the above-described range, and thus a
ratio of the light emitted from the light emitting element
30 to the light propagating an upper portion of the pro-
tective layer 80_1 may be maximized.
[0154] FIG. 15 is a schematic cross-sectional view il-
lustrating a protective layer according to still another em-
bodiment. FIG. 16 is a cross-sectional view taken along
line Ic-Ic’ of FIG. 15.
[0155] Referring to FIGS. 15 and 16, a protrusion 85_2
may form an outer surface TA_2 which is formed to be
inclined from one surface PA_2 of a base material layer
81_2. Unlike the protective layer 80 of FIG. 1, in a pro-
tective layer 80_2 of FIG. 15, the protrusion 85_2 of a
light emission pattern 85P_2 may form a linear-shaped
outer surface TA_2 without being curved. The protective
layer 80_2 according to one embodiment may have a
prism shape such that a cross section of the light emis-
sion pattern 85P_2 is obliquely formed at a predeter-
mined angle. The protective layer 80_2 of FIGS. 15 and
15 is the same as the protective layer 80 of FIGS. 1 and
3, except for the protrusion 85_2 of the light emission
pattern 85P_2 having a different shape.
[0156] In the protrusion 85_2 of FIG. 15, the outer sur-
face TA_2 may be formed in a linear shape which is in-
clined at a predetermined angle and may have a trian-
gular shape in a cross-sectional view. In the drawings,
one side of a cross section of the protrusion 85_2 has
been illustrated as being perpendicular to the one surface
PA_2 of the base material layer 81_2 and the other side
thereof has been illustrated as an inclined shape, but the
present invention is not limited thereto. The two sides of
the outer surface TA_2 of the protrusion 85_2 may be
formed to be inclined to the one surface PA_2 of the base
material layer 81_2.
[0157] When the outer surface TA_2 of the protrusion
85_2 is inclined and has a polygonal shape, a height
dh_2 of the outer surface TA_2 may have a range of 10
mm to 50 mm, and a diameter dp_2 thereof may have a
range of 20 mm to 100 mm. In addition, an angle Θa_2
at a point of the outer surface TA_2 of protrusion 85_2
opposite to the one surface PA_2 of the base material
layer 81_2 may have a range of 60° to 120° or 80° to
110°. However, the present invention is not limited there-
to. Since descriptions of the height, the diameter, and
the like of the protrusion 85_2 are the same as described
with reference to other embodiments, detailed descrip-
tions thereof will be omitted herein.

[0158] Meanwhile, according to another embodiment,
the protective layer 80 may further include a bead 89
(shown in FIG. 19) which scatters light, and the light emis-
sion pattern 85P may be formed such that the bead 89
included in the protective layer 80 is exposed on the base
material layer 81. That is, during the manufacturing of
the protective layer 80, the light emission pattern 85P
may not be formed by pressing a mold but may be formed
using the bead 89.
[0159] FIG. 17 is a schematic cross-sectional view il-
lustrating the protective layer including the bead accord-
ing to one embodiment. FIG. 18 is a cross-sectional view
taken along line Id-Id’ of FIG. 17.
[0160] Referring to FIGS. 17 and 18, a protective layer
80_3 according to one embodiment further includes at
least one bead 89_3 disposed on a base material layer
81_3, and a light emission pattern 85P_3 may be formed
such that at least one bead 89_3 is disposed on the base
material layer 81_3. The protective layer 80_3 may in-
clude a plurality of beads 89_3, and the beads 89_3 may
be disposed to be spaced apart from each other on the
base material layer 81_3.
[0161] At least a partial region of the bead 89_3 may
be exposed on one surface PA_3 of the base material
layer 81_3. Unlike FIG. 1, the protective layer 80_3 of
FIG. 17 may be formed without using the mold MOLD
having the inverted shape of the protrusion 85 such that
the bead 89_3 included in the base material layer 81_3
is partially exposed on the one surface PA_3. Thus, the
light emission pattern 85P_3 of the protective layer 80_3
may include a protrusion 85_3 having a shape similar to
FIG. 13, and the protrusion 85_3 may include the bead
89_3 made of a material different from the material of the
base material layer 81_3.
[0162] In an example, the plurality of beads 89_3 may
have a diameter ranging from 0.1 mm to 100 mm, and a
separation distance dl_3 between the plurality of beads
89_3 may be greater than or equal to 1 mm. However,
the present invention is not limited thereto.
[0163] Meanwhile, the bead 89_3 according to one em-
bodiment may include a material which scatters incident
light.
[0164] FIG. 19 is a schematic diagram illustrating that
light is incident on the protective layer according to one
embodiment.
[0165] Referring to FIG. 19, second light EL2 emitted
from a light emitting element 30 and directed to the light
emission pattern 85P_3 of the protective layer 80_3 may
be incident on the bead 89_3. The bead 89_3 may include
scattering particles which scatter incident light and scat-
ter the incident second light EL2 to emit scattered second
light EL2’ of FIG. 19 toward an upper surface of the pro-
tective layer 80_3. Thus, the bead 89_3 may provide a
propagation path of the light emitted from the light emit-
ting element 30 and, simultaneously, scatter the incident
light to improve the top emission efficiency of the display
device 1.
[0166] In an example, the bead 89_3 may include an
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organic material or an inorganic material. For example,
when the bead 89_3 includes an organic material, the
organic material may be at least any one among an acryl-
ic-based, styrene-based, formaldehyde-based, propyl-
ene-based, ethylene-based, silicone-based, urethane-
based, methyl methacrylate-based, and polycarbonate-
based polymers or copolymers. When the bead 89_3 in-
cludes an inorganic material, the inorganic material may
be at least any one among silica, zirconia, calcium car-
bonate, barium sulfate, and titanium oxide. However, the
present invention is not limited thereto.
[0167] FIGS. 20 and 21 are schematic diagrams illus-
trating a method of manufacturing the protective layer of
FIG. 17.
[0168] Referring to FIGS. 20 and 21, during manufac-
turing of the protective layer 80_3, in the formation of the
base material layer 81’ _3 (S200), the base material layer
81’_3 may further include the beads 89_3. The plurality
of beads 89_3 may be included in the base material layer
81’_3 to be maintained in a dispersed state.
[0169] Thereafter, in the formation of the base material
layer 81_3 by curing the base material layer 81’_3, at
least a partial region of the bead 89_3 may be exposed
on the one surface PA_3 of the base material layer 81_3,
and the exposed bead 89_3 may form the light emission
pattern 85P_3 of the protective layer 80_3. Thus, without
using a separate mold MOLD, the protective layer 80_3
including the bead 89_3 may form the light emission pat-
tern 85P_3 on the one surface PA_3 of the base material
layer 81_3.
[0170] Meanwhile, FIG. 18 illustrates that at least a par-
tial region of the bead 89_3 is exposed on the base ma-
terial layer 81_3 and the remaining region thereof is dis-
posed in the base material layer 81_3. However, the
present invention is not limited thereto, and the entire
region of the bead 89_3 may be exposed to be disposed
on the one surface PA_3 of the base material layer 81_3.
[0171] FIG. 22 is a cross-sectional view taken along
line Id-Id’ of FIG. 17 according to another embodiment.
[0172] Referring to FIG. 22, according to one embod-
iment, a bead 89_4 of a protective layer 80_4 may be
disposed on one surface PA_4 of a base material layer
81_4. In an operation of curing the base material layer
81’_3, the bead 89_4 may be completely exposed from
the base material layer 81_4 by controlling a process
time and a temperature. A partial region of the bead 89_4
is not impregnated in the base material layer 81_4 and
the entire region thereof is exposed to the outside so that
a protrusion 85_4 having a shape which is substantially
the same as FIG. 13 may be formed. However, in the
case of FIG. 22, since the bead 89_4 including scattering
particles is disposed on the one surface PA_4 of the base
material layer 81_4, incident light may be scattered. A
duplicate description thereof will be omitted herein.
[0173] Meanwhile, the display device 1 may further in-
clude a light emitting element 30 having a structure dif-
ferent from the structure of the light emitting element 30
of FIG. 7.

[0174] FIG. 23 is a schematic diagram of a light emitting
element according to another embodiment.
[0175] Referring to FIG. 23, a light emitting element
30’ may be formed such that a plurality of layers are not
stacked in one direction and each of the plurality of layers
surrounds an outer surface of another layer. The light
emitting element 30’ of FIG. 23 is the same as the light
emitting element 30 of FIG. 7 except that shapes of the
layers are partially different from each other. Hereinafter,
the same content will be omitted and differences will be
described.
[0176] According to one embodiment, a first conduc-
tivity type semiconductor 31’ may extend in one direction
and both end portions thereof may be formed to be in-
clined toward a central portion thereof. The first conduc-
tivity type semiconductor 31’ of FIG. 13 may have a shape
in which a rod-shaped or cylindrical main body and con-
ical-shaped end portions on upper and lower portions of
the main body are formed. An upper end portion of the
main body may have a slope that is steeper than a slope
of a lower end portion thereof.
[0177] An active layer 33’ is disposed to surround an
outer surface of the main body of the first conductivity
type semiconductor 31’. The active layer 33’ may have
an annular shape extending in one direction. The active
layer 33’ may not be formed on upper and lower end
portions of the first conductivity type semiconductor 31’.
That is, the active layer 33 may be in contact with only a
parallel side surface of the first conductivity type semi-
conductor 31’.
[0178] A second conductivity type semiconductor 32’
is disposed to surround an outer surface of the active
layer 33’ and the upper end portion of the first conductivity
type semiconductor 31’. The second conductivity type
semiconductor 32’ may include an annular-shaped main
body extending in one direction and an upper end portion
having a side surface formed to be inclined. That is, the
second conductivity type semiconductor 32’ may be in
direct contact with a parallel side surface of the active
layer 33’ and an inclined upper end portion of the first
conductivity type semiconductor 31. However, the sec-
ond conductivity type semiconductor 32’ is not formed in
the lower end portion of the first conductivity type semi-
conductor 31’.
[0179] An electrode material layer 37’ is disposed to
surround an outer surface of the second conductivity type
semiconductor 32’. That is, a shape of the electrode ma-
terial layer 37’ may be substantially the same as a shape
of the second conductivity type semiconductor 32’. That
is, the electrode material layer 37’ may be entirely in con-
tact with the outer surface of the second conductivity type
semiconductor 32’.
[0180] An insulating film 38’ may be disposed to sur-
round the electrode material layer 37’ and the outer sur-
face of the first conductivity type semiconductor 31’. The
insulating film 38’ may be in direct contact with, in addition
to the electrode material layer 37’, the lower end portion
of the first conductivity type semiconductor 31’, and ex-
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posed lower end portions of the active layer 33’ and the
second conductivity type semiconductor 32’.
[0181] In concluding the detailed description, those
skilled in the art will appreciate that many variations and
modifications can be made to the preferred embodiments
without substantially departing from the principles of the
present invention. Therefore, the disclosed preferred em-
bodiments of the invention are used in a generic and
descriptive sense only and not for purposes of limitation.

Claims

1. A display device comprising:

a base layer;
a first electrode and a second electrode which
are disposed on the base layer;
at least one light emitting element disposed be-
tween the first electrode and the second elec-
trode and emitting light; and
a protective layer disposed on the base layer
and disposed to cover at least the first electrode,
the second electrode, and the light emitting el-
ement,
wherein the protective layer includes a base ma-
terial layer and a light emission pattern in which
at least a partial region of one surface of the
base material layer protrudes.

2. The display device of claim 1, wherein at least a por-
tion of the light emitted from the light emitting element
is incident on the light emission pattern, and at least
a portion of the incident light is emitted from the light
emission pattern to the one surface in an upward
direction.

3. The display device of claim 2, wherein the light emis-
sion pattern includes at least one protrusion in which
at least a partial region of the one surface protrudes.

4. The display device of claim 3, wherein the protrusion
has a curved shape of which an outer surface pro-
trudes from the one surface.

5.  The display device of claim 4, wherein the protrusion
has a shape extending from the one surface of the
base material layer in one direction.

6. The display device of claim 4, wherein the outer sur-
face of the protrusion has a height of a highest point
protruding from the one surface in a range of 10 mm
to 50 mm and has a diameter in a range of 20 mm to
100 mm.

7. The display device of claim 6, wherein the outer sur-
face of the protrusion has a tangent angle formed
with the one surface in a range of 30° to 80°.

8. The display device of claim 7, wherein the outer sur-
face of the protrusion is formed to be inclined from
the one surface.

9. The display device of claim 2, wherein the base ma-
terial layer includes a transparent insulating material.

10. The display device of claim 2, wherein:

the base material layer further includes at least
one bead; and
the light emission pattern is formed such that
the at least one bead is disposed on the base
material layer.

11. The display device of claim 10, wherein at least a
partial region of the bead is exposed on the one sur-
face of the base material layer.

12.  The display device of claim 11, wherein:

at least a portion of the light emitted from the
light emitting element is incident on the bead;
and
the incident light is scattered in the bead.

13. The display device of claim 1, wherein:

the base layer includes a light emission area de-
fined as an area in which the light emitting ele-
ment is disposed; and
the base material layer is disposed to cover the
light emission area on the base layer.

14. The display device of claim 13, wherein the light
emission pattern is disposed on at least a partial re-
gion on the base material layer and overlaps an align-
ment area.

15. A method of manufacturing a display device, com-
prising:

preparing a first electrode and a second elec-
trode, which are disposed on a target substrate,
and light emitting elements disposed between
the first electrode and the second electrode;
forming a base material layer disposed on the
target substrate and covering at least the first
electrode, the second electrode, and the light
emitting elements; and
forming a light emission pattern, in which at least
a partial region of one surface of the base ma-
terial layer protrudes, on the base material layer.

16. The method of claim 15, wherein the light emission
pattern is disposed on at least a partial region on the
base material layer and overlaps the light emitting
element.
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17. The method of claim 16, wherein the forming of the
light emission pattern includes pressing and molding
the one surface of the base material layer using a
mold having a surface of which a partial region is
depressed.

18. The method of claim 17, wherein the light emission
pattern includes at least one protrusion in which at
least a partial region of the one surface protrudes.

19. The method of claim 16, wherein:

the base material layer further includes at least
one bead; and
the light emission pattern is formed such that
the at least one bead is disposed on the base
material layer.

20. The method of claim 19, wherein in the forming of
the light emission pattern, at least a partial region of
the bead included in the base material layer is ex-
posed on the one surface so that the exposed bead
forms the light emission pattern.
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