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(57) ABSTRACT

A display apparatus includes a substrate in which a plurality
of pads are disposed, a plurality of micro LEDs, wherein
each micro LED from among the plurality of micro LEDs is
electrically connected to a respective group of pads from
among the plurality of pads and mounted on the substrate,
and a plurality of protrusion members, wherein each pro-
trusion member from among the plurality of protrusion
members protrudes from the substrate and is formed adja-
cent to a respective pad from among the plurality of pads.
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FIG. 5
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DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2018-0135136, filed on Nov. 6, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] Devices and methods consistent with what is dis-
closed herein relate to a display apparatus, and more par-
ticularly, to a display apparatus with improved precision in
the bonding of a micro LED to a substrate.

2. Description of Related Art

[0003] Semiconductor light emitting diodes (LEDs) are
widely used as light sources for various display apparatuses
of various electronic products such as TVs, mobile phones,
PCs, laptop PCs, PDAs, etc. as well as light sources for
lighting devices.

[0004] Recently, the size of the micro LED of less than
100 pm has been developed, and the micro LED has a faster
response speed, a lower power, and a higher luminance than
the conventional LED. Therefore, the micro LED of less
than 100 um is being spotlighted as a light emitting element
of a next-generation display.

[0005] In the case of a flip chip type LED device of the
micro LED device, the LED element is not only advanta-
geous for miniaturization, light weight and high integration
of a single device, but also improves the luminous efficiency
and efficiency of the transfer process. Therefore, it is applied
in the field of micro LED.

[0006] However, the micro LED may deviate from the
preset position by heat treatment in the process of bonding
the micro LED transferred to the substrate during the
manufacturing of the display device. Thus, defects may
occur due to the shift in position of the micro LED.

SUMMARY

[0007] In accordance with an aspect of the disclosure, a
display apparatus includes a substrate in which a plurality of
pads are disposed; a plurality of micro LEDs, wherein each
micro LED from among the plurality of micro LEDs is
electrically connected to a respective group of pads from
among the plurality of pads and mounted on the substrate;
and a plurality of protrusion members, wherein each pro-
trusion member from among the plurality of protrusion
members protrudes from the substrate and is formed adja-
cent to a respective pad from among the plurality of pads.
[0008] At least one protrusion member from among the
plurality of protrusion members may protrude from an entire
edge area of a respective pad from among the plurality of
pads.

[0009] At least one protrusion member from among the
plurality of protrusion members may protrude from a part of
an entire edge area of a respective pad from among the
plurality of pads.

[0010] The at least one protrusion member may be formed
on an outer edge area of the respective pad based on a
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position of a center of a corresponding micro LED from
among the plurality of micro LEDs.

[0011] The at least one protrusion member from among
the plurality of protrusion members may surround a side
surface of an electrode pad formed on a respective micro
LED from among the plurality of micro LEDs.

[0012] A first electrode pad and a second electrode pad
may be formed on each micro LED from among the plurality
of micro LEDs, and the at least one protrusion member may
be configured to surround side surfaces of the first electrode
pad and the second electrode pad except for a first side
surface of the first electrode pad and a second side surface
of the second electrode pad where the first electrode pad and
the second electrode pad face each other.

[0013] A thickness of the at least one protrusion member
may be smaller than a thickness of the electrode pad.
[0014] At least one protrusion member from among the
plurality of protrusion members may be formed of a con-
ductive material.

[0015] Each pad from among the plurality of pads may
correspond to at least one respective protrusion member
from among the plurality of protrusion members that is
disposed to surround an outer surface of the pad.

[0016] The respective group of pads may include a first
pad and a second pad adjacent to the first pad, and a
protrusion member from among the plurality of protrusion
members may be disposed on outer surfaces of the first pad
and the second pad except for a first surface of the first pad
and a second surface of the second pad where the first pad
and the second pad face each other.

[0017] Athickness of the at least one respective protrusion
member may be smaller than a sum of a thickness of the
corresponding pad and a thickness of an electrode pad
formed on a micro LED from among the plurality of micro
LEDs that corresponds to the corresponding pad.

[0018] The at least one respective protrusion member may
be integrally embodied with the corresponding pad.

[0019] At least one protrusion member from among the
plurality of protrusion members may be disposed between a
first pad from among the respective group of pads and a
second pad from among the respective group of pads, the
group of pads all being connected to one micro LED from
among the plurality of micro LEDs.

[0020] The at least one protrusion member may be formed
of an insulating material.

[0021] A thickness of the at least one protrusion member
may be smaller than a sum of a thickness of the respective
group of pads and a thickness of a corresponding group of
electrode pads formed on a respective micro LED from
among the plurality of micro LEDs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a schematic plane view according to an
embodiment;
[0023] FIG. 2 is a cross-sectional view taken along line

‘II-II” shown in FIG. 1;

[0024] FIG. 3 is a schematic cross-sectional view illus-
trating a display apparatus according to an embodiment;
[0025] FIG. 4 is an exploded perspective view illustrating
an LED and a substrate of a display apparatus according to
an embodiment;

[0026] FIG. 5 is a perspective view illustrating a substrate
according to an embodiment;
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[0027] FIG. 6 is a perspective view illustrating a substrate
according to an embodiment;

[0028] FIG. 7 is a schematic cross-sectional view illus-
trating a display apparatus according to an embodiment;
[0029] FIG. 8 is an exploded perspective view illustrating
an LED and a substrate of a display apparatus according to
an embodiment;

[0030] FIG. 9 is an exploded perspective view illustrating
an LED and a substrate of a display apparatus according to
an embodiment; and

[0031] FIG. 10 is a schematic cross-sectional view illus-
trating a display apparatus according to an embodiment.

DETAILED DESCRIPTION

[0032] Hereinafter, embodiments of the display apparatus
according to the disclosure will be described in detail with
reference to the accompanying drawings.

[0033] In describing exemplary embodiments, detailed
description of relevant known functions or components may
be omitted if it would obscure the description of the subject
matter. In addition, the redundant description of the same
components will be omitted.

[0034] The terms such as “first,” “second,” and so on may
be used to describe a variety of elements, but the elements
should not be limited by these terms. The terms are used
simply to distinguish one element from other elements. The
use of such ordinal numbers should not be construed as
limiting the meaning of the term. For example, without
departing from the scope of the disclosure, the first compo-
nent may be referred to as a second component, and simi-
larly, the second component may also be referred to as a first
component.

[0035] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure belongs.

[0036] In addition, terms such as ‘up’, ‘down’, “front end’,
‘rear end’, “upper portion’, ‘lower portion’, ‘top’, ‘bottom’
and the like used in the disclosure are defined on the basis
of the drawings. However, the shape and position of each
component are not limited by those terms.

[0037] FIG. 1 is a schematic plane view according to an
embodiment of the disclosure, and FIG. 2 is a cross-
sectional view taken along line ‘II-II’ shown in FIG. 1.
[0038] Referring to FIG. 1, a display apparatus 1 may
include a substrate 100, and a plurality of micro LEDs 200
disposed on the substrate 100 at a predetermined regular
interval. Fach micro LED 200 may be disposed on the
substrate 100 and may constitute light emitting modules of
a display. The display module according to an embodiment
of the disclosure may be applied to an electronic product or
an electronic device that requires a wearable device, a
portable device, a handheld device, or various displays, in a
single unit. The display module can also be applied to a
display device such as a monitor for a personal computer, a
TV and digital signage, an electronic display through a
plurality of assembly arrangements.

[0039] Referring to FIG. 2, the substrate 100 may include
a thin film transistor (TFT) 120 for driving the micro LEDs
200. The thin film transistor 120 may be formed in the
substrate 100.

[0040] Any type of material could be used for the substrate
100 as long as it could be used for a display or lighting. The
substrate 100 may include a thin film transistor by a sepa-

LIN]
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rated stacked structure, an integrated circuit or a metal wire.
In addition, the substrate 100 may be a substrate in which a
plurality of individual substrates are combined or bonded.
[0041] For example, the substrate 100 may include a base
substrate 111, a thin film transistor 120 formed on the base
substrate 111, and an insulation layer 119 formed on the thin
film transistor 120.

[0042] The base substrate 111 may be formed of a ceramic
material such as gallium nitride, glass, sapphire, quartz,
silicon carbide, or the base substrate 111 may be a substrate
made of an organic material or a flexible material such as
polyethylene terephthalate, polyethylene naphthalate, poly-
carbonate, polyethersulfone, polycyclic olefins or polyim-
ides, or the like. In addition, the base substrate 111 may have
electrical thermal conductivity or electrical thermal insula-
tion depending on the use example.

[0043] In order to form the thin film transistor 120, a
buffer layer 113 may be formed on the base substrate 111.
The buffer layer 113 may provide a flat surface above the
base substrate 111, and block impurities or moisture from
penetrating through the base substrate 111.

[0044] The thin film transistor 120 may include a channel
layer 121, a gate electrode 123, a drain electrode 125, and a
source electrode 127.

[0045] The insulation layer 119 may be formed on the thin
film transistor 120. The insulation layer 119 may be formed
to cover the thin film transistor 120, and may resolve the step
(i.e., protrusion) resulting from inclusion of the thin film
transistor 120.

[0046] A plurality of pads 131 and 133 may be formed on
the substrate 100. The plurality of pads 131 and 133 con-
nected to one micro LED 200 may include the first pad 131
and the second pad 133.

[0047] The first pad 131 may penetrate the insulation layer
119 to be electrically connected to the drain electrode 125 of
the thin film transistor 120. The second pad 133 may be a
common electrode that provides a reference voltage by
applying a voltage for forming an electric field on the micro
LED 200 between the first pad 131 and the second pad 133.
[0048] For example, the second pads 133 electrically
connected to a plurality of respective micro LEDs 200 may
be electrically connected to one another so that the same
reference command voltage may be applied. The first pads
131 may each be connected to a respective individual thin
film transistor 120.

[0049] The first pad 131 and the second pad 133 may be
transparent electrodes or reflective electrodes. The reflective
electrode may include a reflective film formed of one or
more compounds of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr,
and the like, and a transparent or translucent electrode
formed on the reflective film. The transparent or translucent
electrode layer may include at least one of a conductive
oxide such as indium tin oxide (ITO), indium zinc oxide
(IZ0), zinc oxide (ZnO), indium oxide (In203), indium
gallium oxide (IGO) and aluminum zinc oxide (AZO).
[0050] The micro LED 200 may be disposed on the
substrate 100, and the first electrode pad 231, and the second
electrode pad 233 of the micro LED 200 may electrically
contact the first pad 131 and the second pad 133 as shown,
e.g., in FIG. 2.

[0051] The plurality of pads 131 and 133 may include a
protrusion member 300 that fixedly supports the micro LED
so that the micro LED may be disposed at a predetermined
position relative to the plurality of pads 131 and 133.
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[0052] The protrusion member 300 may protrude from the
plurality of pads 131 and 133 to be formed adjacent to the
plurality of pads 131 and 133. The detailed structure of the
protrusion member 300 will be described below.

[0053] The micro LED 200 may emit ultraviolet (UV) rays
and light having a wavelength of UV, red, green, or blue, and
white light may also be realized by using a fluorescent
material or combining colors. The light emitting module
may be formed of the micro LED 200.

[0054] The micro LED 200 may have a size of 1 to 100
pm, but example embodiments of the disclosure may be
applied to a light emitting diode larger than or smaller than
the micro LED 200.

[0055] The micro LED 200 may include a first semicon-
ductor layer 211, a second semiconductor layer 215, and an
active layer 213 between the first semiconductor layer 211
and the second semiconductor layer 215.

[0056] The first semiconductor layer 211 may be imple-
mented with, for example, a p-type semiconductor layer. The
first semiconductor layer 211 may be a semiconductor
material having a composition formula of InxAlyGal-x-yN
(0=x=<l, O=y=1, O=x+y=1), for example, GaN, AIN, AlGaN,
InGaN, InN, InAlGaN, AlInN and the like, and p-type
dopants such as Mg, Zn, Ca, Sr, and Ba may be doped.
[0057] The second semiconductor layer 215 may be, for
example, an n-type semiconductor layer. The second semi-
conductor layer 215 may be a semiconductor material hav-
ing a composition formula of InxAlyGal-x-yN (0=x=I,
O=<y=l, O=x+y=l), for example, GaN, AIN, AlGaN, InGaN,
InN, InAlGaN, AlInN and the like, and n-type dopants such
as Si, Ge, Sn, and the like may be doped.

[0058] The doping types of the first semiconductor layer
211 and the second semiconductor layer 215 are examples,
but the disclosure is not limited thereto. The first semicon-
ductor layer 211 may be an N-type semiconductor layer, and
the second semiconductor layer 215 may be a P-type semi-
conductor layer.

[0059] The active layer 213 may be a region where
electrons and holes are recombined, may transition to a low
energy level as the electrons and holes are recombined, and
may generate light having a wavelength corresponding
thereto. The active layer 213 may be formed of, for example,
a semiconductor material having a composition formula of
InxAlyGal-x-yN (0=x<l, Osy=<l, O<x+y<l), and it may be
formed of a quantum well structure or a multi quantum well
structure (MQW). In addition, a quantum wire structure or
a quantum dot structure may be included.

[0060] The micro LED 200 may include the first electrode
pad 231 and the second electrode pad 233 disposed on one
side of the micro LED 200.

[0061] The micro LED 200 may be a flip type, that is, the
first electrode pad 231, and the second electrode pad 233
may be horizontally disposed on the same plane.

[0062] FIG. 3 is a schematic cross-sectional view illus-
trating a display apparatus according to an embodiment of
the disclosure, and FIG. 4 is an exploded perspective view
illustrating a micro LED and a substrate of a display
apparatus according to an embodiment of the disclosure.
[0063] Referring to FIG. 3 and F1G. 4, the micro LED 200
may be disposed on the substrate 100, and the first electrode
pad 231 and the second electrode pad 233 of the micro LED
200 may respectively electrically contact the first pad 131
and the second pad 133 disposed on the substrate 100 at
predetermined intervals.
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[0064] The micro LED 200 may be picked up on a wafer
by a transfer equipment individually or together with other
micro LEDs 200, transferred onto the substrate 100, and
bonded to the substrate 100 to be mounted on the substrate
100.

[0065] Heat and pressure may be applied to the micro
LED 200 in the process of bonding the micro LED 200 to the
substrate 100. In the transferring process, even if the micro
LED 200 is disposed so that the electrodes pads 231 and 233
may correspond to the pads 131 and 133, the micro LED 200
may be deviated from the position where the micro LED 200
1s transferred by heat compression in the bonding process. In
other words, shift may occur in a predetermined position of
the micro LED 200.

[0066] The display apparatus 1 may include a protrusion
member 300 that guides the micro LED 200 so as not to be
moved from the fixed position in the process of bonding the
micro LED 200.

[0067] The protrusion member 300 may protrude from the
first pad 131 and the second pad 133.

[0068] The protrusion member 300 may partially protrude
from a part of the edge area (i.e.. the entire edge area) of the
first pad 131 as shown, e.g., in FIG. 4. The protrusion
member 300 may be formed on an edge area different from
the edge area where the first pad 131 faces the second pad
133 on the first pad 131. The protrusion member 300 may be
formed to cover the edge area of the first pad 131 in the
‘C’-like shape on the first pad 131. See, e.g., FIG. 4.
[0069] In a manner similar to the first pad 131, the second
pad 133 may include the protrusion member 300 protruding
from a part of the edge area of the upper surface of the
second pad 133. The protrusion member 300 may be formed
on the remaining edge area of the second pad 133 different
from the edge area facing the first pad 131.

[0070] The protrusion member 300 may guide the posi-
tioning of the micro LED 200 such that the micro LED 200
may not move to the edge areas of the pads 131 and 133 in
the process of bonding the micro LED 200.

[0071] The first electrode pad 231 of the micro LED 200
may be disposed on the first pad 131 to be electrically
connected to the first pad 131. The first electrode pad 231
may be disposed to be accommodated in a space surrounded
by the protrusion member 300.

[0072] The protrusion member 300 may be formed of a
conductive member. The protrusion member 300 may be
formed with the same material as that of the plurality of pads
131 and 133. For example, the protrusion member 300 may
include one or more compounds of Ag, Mg, Al, Pt, Pd, Au,
Ni, Nd, Ir, Cr, or a conductive oxide such as indium tin oxide
(ITO), indium zinc oxide (IZO), zinc oxide (ZnO), indium
oxide (In203), indium gallium oxide (IGO), and aluminum
zine oxide (AZO). Accordingly, the protrusion member 300
may allow the first electrode pad 231 and the first pad 131
to be in electrical contact with each other.

[0073] The first electrode pad 231 may be disposed on the
first pad 131 so that the outer surface may be surrounded by
the protrusion member 300. The protrusion 300 may be
formed to surround a second side surface 1315, a third side
surface 131¢, and a fourth side surface 1314 and may be
formed not to surround a first side surface 131a facing the
second electrode pad 233 of the first electrode pad 231. See,
e.g., FIG. 5.

[0074] A thickness H1 of the protrusion member 300 may
be smaller than a thickness He of the first electrode pad 231
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so that the first electrode pad 231 and the first pad 131 may
electrically contact each other. The outer side surface of the
first electrode pad 231 may be surrounded by the protrusion
member 300.

[0075] In addition, only the partial area of the outer
surface of the first electrode pad 231 may be surrounded by
the protrusion member 300. The protrusion member 300
formed on the first pad 131 may be configured to support the
micro LED 200 so as not to move relative to the substrate
100, and configured to support the part of one surface of the
first electrode pad 231.

[0076] In the same manner that the first electrode pad 231
is electrically connected to the first pad 131, the second
electrode pad 233 of the micro LED 200 may be disposed on
the second pad 133 to be electrically connected to the second
pad 133. The second electrode pad 233 may be disposed to
be accommodated in the space surrounded by the protrusion
member 300. The arrangement structure of the second
electrode pad 233 and the second pad 133 may be the same
as the arrangement structure of the first electrode pad 231
and the first pad 131. Thus, the repeated description will be
omitted.

[0077] FIG. 5 is a perspective view illustrating a substrate
according to an embodiment.

[0078] Referring to FIG. 5, a display apparatus according
to another example embodiment has the same configuration
as the display apparatus 1 described in FIG. 3. However,
there is a difference in that the protrusion member 310 may
be formed adjacent to the side surface of the pads 131 and
133 instead of on the top surface of the pads 131 and 133.
Therefore, the detailed description of the configuration of
the substrate 101 of the display apparatus repeated from that
of the substrate 100 in FIG. 3 will be omitted, and the
arrangement structure of the protrusion member 310, which
is the difference in FIG. 5, will be described below.

[0079] The protrusion member 310 may be disposed on
the substrate 101 to surround the part of the outer surface of
the first pad 131.

[0080] The protrusion member 310 may be formed to be
adjacent to the outer surface of the first pad 131. The
protrusion member 310 may be disposed to surround the
second side surface 1315, the third side surface 131¢, and the
fourth side surface 1314 and not to surround the first side
surface 131a facing the second pad 133 of the first pad 131.
The protrusion member 310 may be formed to surround the
first pad 131 in the ‘C’-like shape.

[0081] In a manner similar to that of the first pad 131, the
protrusion member 310 may be formed to surround the outer
surface of the second pad 133. The second pad 133 may have
the same structure as the first pad 133, and thus the repeated
description will be omitted.

[0082] The thickness H2 of the protrusion member 310
may be smaller than the sum of a thickness Hp of the first
pad 131 and a thickness He of the first electrode pad 231.
The outer surface of the first electrode pad 231 may be
surrounded by the protrusion member 300.

[0083] The first electrode pad 231 of the micro LED 200
may be electrically connected to the first pad 131 to be
accommodated in the space surrounded by the protrusion
member 300.

[0084] FIG. 6 is a perspective view illustrating a substrate
according to an embodiment.

[0085] Referring to FIG. 6, a display apparatus according
to another embodiment of the disclosure has the same
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configuration as the display apparatus shown in FIG. 3.
However, there is a difference in that the protrusion member
320 may protrude from all of the edge areas (i.e., from an
entire edge area) of the first pad 131 and the second pad 133.
Therefore, the detailed description of the configuration of
the substrate 102 of the display apparatus repeated from that
of the substrate 100 in FIG. 3 will be omitted, and the
arrangement structure of the protrusion member 320, which
is the difference in FIG. 6, will be described below.
[0086] The protrusion member 320 may protrude from the
first pad 131 and the second pad 133. The protrusion
member 320 may be formed on all of the edge area of the
first pad 131.

[0087] Ina manner similar to that of the first pad 131, the
protrusion member 320 may be formed to surround all of the
edge area of the second pad 133. The second pad 133 may
have the same structure as the first pad 131, and thus the
repeated description will be omitted.

[0088] The first electrode pad 231 of the micro LED 200
may be accommodated in the space surrounded by the
protrusion member 320 and electrically connected to the first
pad 131. The thickness of the protrusion member 320 may
be smaller than the sum of the thickness Hp of the first pad
131 and the thickness He of the first electrode pad 231.
[0089] The protrusion member 320 may be disposed on
the substrate 102, and disposed adjacent to the first pad 131
to surround all of the outer surface of the first pad 131.
[0090] FIG. 7 is a schematic cross-sectional view illus-
trating a display apparatus according to an embodiment, and
FIG. 8 is an exploded perspective view illustrating an TED
and a substrate of a display apparatus according to an
embodiment.

[0091] Referring to FIG. 7 and FIG. 8, the display appa-
ratus according to another embodiment of the disclosure has
the same configuration as the display apparatus 1 shown in
FIG. 3. However, there is a difference in that the protrusion
member 330 may be disposed between first pad 131 and
second pad 133. Therefore, the detailed description of the
configuration of the display apparatus repeated from that of
the substrate 100 in FIG. 3 will be omitted, and the arrange-
ment structure of the protrusion member 330, which is the
difference in FIG. 7 and FIG. 8, will be described below.
[0092] The protrusion member 330 may be disposed
between a plurality of pads in which the substrate 103 is
connected to the micro LED 200.

[0093] The protrusion member 330 may protrude from the
substrate 103. The protrusion member 330 may be disposed
between the first pad 131 and the second pad 133 connected
to the micro LED 200.

[0094] The protrusion 330 may be disposed between the
first pad 131 and the second pad 133 formed on the substrate
103 so that the LED 200 may be disposed at positions
corresponding to the first pad 131 and the second pad 133.
The protrusion member 330 may guide the positioning of the
micro LED 200 such that the micro LED 200 may not move
from a predetermined position in the process of bonding the
micro LED 200.

[0095] 1t is illustrated that the cross-section of the pro-
truding member 330 is a square shape, but the disclosure is
not limited thereto. For example, the cross-section may have
a trapezoidal shape such that the farther away from the
substrate 103, the smaller the angle. In other words, a width
of the protrusion member 330 may decrease with distance
from the substrate 103.
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[0096] The protrusion member 330 may be formed of an
insulation material. Accordingly, the protrusion member 330
may insulate between the first pad 131 and the second pad
133. The protrusion member 330 may maintain the first pad
131 and the second pad 133 of the substrate 103 in a short
state.

[0097] The thickness H3 of the protrusion member 330
may be formed to be smaller than the sum of the thickness
Hp of the first pad 131 and the thickness He of the first
electrode pad 231. The internal surfaces of the first electrode
pad 231 and the first pad 131 may be surrounded by the
protrusion member 330.

[0098] The internal surface of the first electrode pad 231
may be surrounded by the protrusion member 330. In other
words, a side of the first electrode pad 231 that faces the
second electrode pad 233 may also face the protrusion
member 330. In a manner similar to that of the first electrode
pad 231, the internal surface of the second electrode pad 233
may be surrounded by the protrusion member 330. The
protrusion member 330 formed on the substrate 103 may
support the micro LED 200 such that the micro LED 200
may not move, and may be configured to support the internal
surface of the first electrode pad 231 and the internal surface
of the second electrode pad 233.

[0099] The arrangement structure of the second electrode
pad 233 and the second pad 133 may be the same as that of
the first electrode pad 231 and the first pad 131, and thus the
repeated description will be omitted.

[0100] FIG. 9 is an exploded perspective view illustrating
an LED and a substrate of a display apparatus according to
an embodiment.

[0101] Referring to FIG. 9, a display apparatus according
to another embodiment may have the same configuration as
the display apparatus shown in FIG. 8. However, there is a
difference in that the protrusion member 340 may protrude
from the lower surface of the micro LED 200. Therefore, the
detailed description of the configuration of the display
apparatus repeated from that of the substrate 104 in FIG. 3
will be omitted, and the arrangement structure of the pro-
trusion member 340, which is the difference in FIG. 9, will
be described below.

[0102] The protrusion member 340 may be formed on the
micro LED 200. To be specific, the protrusion member 340
may protrude from the lower surface of the micro LED 200.
The protrusion member 340 may be disposed between the
first pad 131 and the second pad 133 connected to the
substrate 104.

[0103] The protrusion member 340 may be disposed
between the first electrode pad 231 and the second electrode
pad 233 connected to the micro LED 200 such that a position
of the micro LED 200 may be maintained to correspond to
the first pad 131 and the second pad 133. The protrusion
member 340 may guide the positioning of the micro LED
200 such that the micro LED 200 may not move from the
predetermined position in the process of bonding the micro
LED 200.

[0104] It is illustrated that the cross-section of the protru-
sion member 340 is a square, but the disclosure is not limited
thereto. For example, the cross-section may have a trapezoi-
dal shape such that the farther away from the substrate 104,
the smaller the angle, and the cross section may have a
trapezoidal shape. In other words, a width of the protrusion
member 340 may decrease with distance from the substrate
104.
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[0105] The protrusion member 340 may be formed of an
insulating material.

[0106] The internal surface of the first pad 131 may be
surrounded by the protrusion member 340. In other words,
a side of the first electrode pad 231 that faces the second
electrode pad 233 may also face the protrusion member 340.
In a manner similar to that of the first pad 131, the internal
surface of the second pad 133 may be surrounded by the
protrusion member 340. The protrusion member 340 formed
on the micro LED 200 may support the internal surface of
the first pad 131 and the second pad 133. The arrangement
structure of the second electrode pad 233 and the second pad
133 may have the same arrangement structure as the first
electrode pad 231 and the first pad 131. Therefore, the
repeated description will be omitted.

[0107] Referring to FIG. 10, the display apparatus accord-
ing to an embodiment has the same configuration as the
display apparatus shown in FIG. 3. However, there is a
difference in that the protrusion member is disposed both on
the first pad 131 and the second pad 133, and between a
connection area of the micro LED 200.

[0108] The protrusion may include the first protrusion
member 300 protruding from the edge area of each of the
first pad 131 and the second pad 133, and the second
protrusion member 330 formed between the connection area
of the micro LED 200.

[0109] The position movement that may occur in the
process of bonding the substrate 100 and the micro LED 200
may be prevented or minimized by inclusion of the first
protrusion member 300 and the second protrusion member
330. The display apparatus according to an embodiment may
guide the positioning of the micro LED 200 so that the micro
LED 200 may not move effectively from the fixed position.
[0110] In the above, the present disclosure has been
described by way of example. The terminology used herein
is for the purpose of description and should not be regarded
as limiting. Many modifications and variations of the present
disclosure are possible in light of the above teachings.
Accordingly, unless otherwise indicated, the present disclo-
sure may be embodied freely within the scope of the claims.
[0111] Although embodiments have been shown and
described, it will be appreciated by those skilled in the art
that changes may be made to these embodiments without
departing from the principles and spirit of the disclosure.
Accordingly, the scope of the disclosure is not construed as
being limited to the described embodiments, but is defined
by the appended claims as well as equivalents thereto.

What is claimed is:

1. A display apparatus, comprising:

a substrate in which a plurality of pads are disposed;

a plurality of LEDs, wherein each LED from among the
plurality of LEDs is electrically connected to a respec-
tive group of pads from among the plurality of pads and
mounted on the substrate; and

a plurality of protrusion members, wherein each protru-
sion member from among the plurality of protrusion
members protrudes from the substrate and is formed
adjacent to a respective pad from among the plurality of
pads.

2. The apparatus as claimed in claim 1, wherein at least
one protrusion member from among the plurality of protru-
sion members protrudes from an entire edge area of a
respective pad from among the plurality of pads.
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3. The apparatus as claimed in claim 1, wherein at least
one protrusion member from among the plurality of protru-
sion members protrudes from a part of an entire edge area of
a respective pad from among the plurality of pads.

4. The apparatus as claimed in claim 3, wherein the at
least one protrusion member is formed on an outer edge area
of the respective pad based on a position of a center of a
corresponding LED from among the plurality of LEDs.

5. The apparatus as claimed in claim 3, wherein the at
least one protrusion member from among the plurality of
protrusion members surrounds a side surface of an electrode
pad formed on a respective LED from among the plurality
of LEDs.

6. The apparatus as claimed in claim 3, wherein a first
electrode pad and a second electrode pad are formed on each
LED from among the plurality of LEDs, and

wherein the at least one protrusion member is configured

to surround side surfaces of the first electrode pad and
the second electrode pad except for a first side surface
of the first electrode pad and a second side surface of
the second electrode pad where the first electrode pad
and the second electrode pad face each other.

7. The apparatus as claimed in claim 5, wherein a thick-
ness of the at least one protrusion member is smaller than a
thickness of the electrode pad.

8. The apparatus as claimed in claim 2, wherein at least
one protrusion member from among the plurality of protru-
sion members is formed of a conductive material.

9. The apparatus as claimed in claim 1, wherein each pad
from among the plurality of pads corresponds to at least one
respective protrusion member from among the plurality of
protrusion members that is disposed to surround an outer
surface of the pad.
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10. The apparatus as claimed in claim 9, wherein the
respective group of pads comprises a first pad and a second
pad adjacent to the first pad, and

wherein a protrusion member from among the plurality of

protrusion members is disposed on outer surfaces of the
first pad and the second pad except for a first surface of
the first pad and a second surface of the second pad
where the first pad and the second pad face each other.

11. The apparatus as claimed in claim 9, wherein a
thickness of the at least one respective protrusion member is
smaller than a sum of a thickness of the corresponding pad
and a thickness of an electrode pad formed on a LED from
among the plurality of LEDs that corresponds to the corre-
sponding pad.

12. The apparatus as claimed in claim 9, wherein the at
least one respective protrusion member is integrally embod-
ied with the corresponding pad.

13. The apparatus as claimed in claim 1, wherein at least
one protrusion member from among the plurality of protru-
sion members is disposed between a first pad from among
the respective group of pads and a second pad from among
the respective group of pads, the group of pads all being
connected to one LED from among the plurality of LEDs.

14. The apparatus as claimed in claim 13, wherein the at
least one protrusion member is formed of an insulating
material.

15. The apparatus as claimed in claim 13, wherein a
thickness of the at least one protrusion member is smaller
than a sum of a thickness of the respective group of pads and
a thickness of a corresponding group of electrode pads
formed on a respective LED from among the plurality of
LED:s.
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