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DISPLAY PANEL AND DISPLAY APPARATUS
INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2018-0110103, filed on Sep. 14, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The disclosure relates to a display panel which is
manufactured in a simple manner and has an improved
power transferring characteristic compared to the conven-
tional technology, and a display apparatus including the
same display panel.

Description of the Related Art

[0003] A micro light emitting diode (micro-LED) may
include a micro-inorganic light emitting material which
emits light by itself without a color filter or a backlight.
Specifically, a length and an area of the micro-LED may be
a first fraction (e.g., ¥10™) and a second fraction (e.g., ¥ioo™)
of a size of a general/conventional light emitting diode
(LED) chip, respectively, and may refer to a micro-sized
LED of which a width, a length, and a height are smaller
than the general/conventional LED chip. For example, a size
of a width, a length and a height of a micro-LED may be 10
to 100 pm, respectively.

[0004] The micro-LED may implement various colors
including white, through R, G, and B micro-LEDs which
may emit red light, green light, and blue light, respectively.
[0005] An operation of such a micro-LED may be con-
trolled by a pixel thin film transistor (TFT). A plurality of
TFTs may be arranged on at least one of: a ductile substrate,
a glass substrate, or a plastic substrate, and such a substrate
on which the plurality of TFTs are arranged may be called
a TFT substrate.

[0006] Furthermore, the TFT substrate may be connected
to an external integrated circuit (IC) or a driver IC, which
may selectively supply power to the TFT substrate, to drive
the TFT substrate. At least one of the external IC or the
driver IC may be disposed at various positions adjacent to
the TFT substrate to easily drive the TFT substrate.

SUMMARY OF THE DISCLOSURE

[0007] Embodiments of the disclosure may overcome the
above disadvantages and other disadvantages not described
above. Also, the disclosure is not required to overcome the
disadvantages described above, and an embodiment of the
disclosure may not overcome any of the problems described
above.

[0008] The disclosure provides a display panel which may
be manufactured in a simple manner by disposing a driver
adjacent to a thin film transistor (TFT) substrate and has an
improved power transferring characteristic, and a display
apparatus including the same.

[0009] According to an embodiment of the disclosure, a
display panel may include: a plurality of light emitting
diodes (LEDs); a TFT substrate configured to include a first
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connection pad and on which the plurality of LEDs are
disposed, the plurality of LEDs being disposed in a prede-
termined region of an upper surface of the TFT substrate,
and the first connection pad being disposed in another region
of the upper surface of the TFT substrate and electrically
connected to each of the plurality of LEDs; a transparent
plate configured to be disposed on the TFT substrate and
include a second connection pad, the second connection pad
being disposed on a lower surface of the transparent plate
and electrically connected to the first connection pad, and
the lower surface of the transparent plate facing the upper
surface of the TFT substrate; and a driver configured to be
electrically connected to the second connection pad and be
disposed in an outer region of the transparent plate.

[0010] An area of the transparent plate may be larger than
an area of the TFT substrate, and the driver may be disposed
on the lower surface of the transparent plate.

[0011] The number of first connection pads and the num-
ber of second connection pads may be the same as each
other, and the second connection pad may be disposed at a
position facing the first connection pad.

[0012] The display panel may further include: a conduc-
tive member configured to be disposed between the first
connection pad and the second connection pad and electri-
cally connect the first connection pad and the second con-
nection pad to each other, wherein a height from the upper
surface of the TFT substrate to the transparent plate may be
larger than a height from the upper surface of the TFT
substrate to an upper surface of each of the plurality of
LEDs.

[0013] The transparent plate may further include a con-
nection wiring electrically connecting the second connection
pad and the driver to each other and formed in a matrix form.
The connection wiring may be formed on the lower surface
of the transparent plate.

[0014] The connection wiring may include a first connec-
tion wiring formed in a horizontal direction, and a second
connection wiring formed in a vertical direction. The second
connection pad may be disposed in a region in which the first
connection wiring and the second connection wiring intet-
sect with each other.

[0015] The driver may include a first driver electrically
connected to the first connection wiring and disposed in a
horizontal direction of the transparent plate, and a second
driver electrically connected to the second connection wit-
ing and disposed in a vertical direction of the transparent
plate.

[0016] The TFT substrate may further include an addi-
tional first connection pad electrically connected to the
plurality of LEDs and disposed on the upper surface of the
TFT substrate. The transparent plate may further include an
additional second connection pad electrically connected to
the additional first connection pad and disposed on the lower
surface of the transparent plate.

[0017] The number of first connection pads may be plural,
and each of the plurality of first connection pads may be
disposed adjacent to each of the plurality of LEDs to
correspond to each of the plurality of LEDs.

[0018] According to another embodiment of the disclo-
sure, a display apparatus may include: a plurality of display
modules; a transparent plate configured to be disposed on
the plurality of display modules and be electrically con-
nected to the plurality of display modules; and a housing
configured to fix the plurality of display modules and the
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transparent plate, wherein each of the plurality of display
modules includes a TFT substrate; a plurality of LEDs
disposed in a predetermined region of an upper surface of
the TFT substrate; and a first connection pad disposed on the
upper surface of the TFT substrate and electrically con-
nected to the plurality of LEDs. The transparent plate may
include a second connection pad disposed on a lower surface
of the transparent plate and electrically connected to the first
connection pad, the lower surface facing the upper surface
of the TFT substrate, and a driver electrically connected to
the second connection pad, disposed in an outer region of the
transparent plate, and configured to drive the plurality of
LEDs.

[0019] The plurality of TFT substrates may be arranged
parallel to each other on the same plane. An area of the
transparent plate may be larger than a sum of areas of the
plurality of TFT substrates.

[0020] The plurality of TFT substrates may be arranged on
the lower surface of the transparent plate.

[0021] Distances from the lower surface of the transparent
plate to upper surfaces of the plurality of LEDs may be
uniform.

[0022] The driver may be disposed on the lower surface of
the transparent plate.

[0023] The number of first connection pads and the num-
ber of second connection pads may be the same as each
other, and the second connection pad may be disposed at a
position facing the first connection pad.

[0024] According to the diverse embodiments of the dis-
closure, the white light source and the blue light source are
individually controlled so that the brightness may be
improved, alteration of color caused by difference in char-
acteristics of the light sources may be solved, and the display
apparatus may operate in transparent mode.

[0025] According to another embodiment, a display panel
may comprise: a plurality of light emitting diodes (LEDs);
a thin film transistor (TFT) substrate comprising a first
connection pad, wherein the plurality of LEDs are disposed
in a first region of an upper surface of the TFT substrate. The
first connection pad may be disposed in a second region of
the upper surface of the TFT substrate. The first region may
be different from the second region. The first connection pad
may be electrically connected to each of the plurality of
LEDs. The display panel may also comprise a transparent
plate disposed on the TFT substrate. The transparent plate
may comprise a second connection pad. The second con-
nection pad may be disposed on a lower surface of the
transparent plate and may be electrically connected to the
first connection pad. The lower surface of the transparent
plate may face the upper surface of the TFT substrate.
[0026] The display panel may further comprise a driver
electrically connected to the second connection pad, which
may be disposed in an outer edge region of the transparent
plate.

[0027] The display panel may further include that a sur-
face area of the transparent plate is larger than a surface area
of the TFT substrate. In addition, the driver may be disposed
on the lower surface of the transparent plate in an area that
does not overlap with the surface area of the TFT substrate.
[0028] The display panel may further include that a num-
ber of first connection pads and a number of second con-
nection pads are the same as each other, and the second
connection pads may be disposed at a position facing the
first connection pads.
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[0029] The display panel may further comprise a conduc-
tive member disposed between each of the first connection
pads and the second connection pads. The conductive mem-
ber may electrically connect the first connection pad and the
second connection pad to each other. A height or distance
from the upper surface of the TFT substrate to the transpar-
ent plate may be larger than a height or distance from the
upper surface of the TFT substrate to an upper surface of
each of the plurality of LEDs.

[0030] The display panel may further include that the
transparent plate further includes a connection wiring that
electrically connects the second connection pad and the
driver to each other. The connection wiring may be formed
in a matrix form.

[0031] The connection wiring may be formed on the lower
surface of the transparent plate. The connection wiring may
include a first connection wiring formed in a horizontal
direction, and a second connection wiring formed in a
vertical direction. The second connection pad may be dis-
posed in a region in which the first connection wiring and the
second connection wiring intersect with each other.

[0032] The driver may include a first driver and a second
driver. The first driver may be electrically connected to the
first connection wiring and may be disposed with a length in
a horizontal direction of the transparent plate. The second
driver may be electrically connected to the second connec-
tion wiring and may be disposed with a length in a vertical
direction of the transparent plate.

[0033] The TFT substrate may further include an addi-
tional first connection pad electrically connected to the
plurality of LEDs. The additional first connection pad may
be disposed on the upper surface of the TFT substrate. The
transparent plate may further include an additional second
connection pad electrically connected to the additional first
connection pad. The additional second connection pad may
be disposed on the lower surface of the transparent plate.
[0034] The number of first connection pads may be plural.
Bach of the plurality of first connection pads may be
disposed adjacent to each of the plurality of LEDs, such that,
for example, the first connection pads correspond one-to-one
to each of the plurality of LEDs.

[0035] According to an embodiment, a display apparatus
may comprise: a plurality of display modules, and a trans-
parent plate disposed on the plurality of display modules and
electrically connected to the plurality of display modules.
The display apparatus may further comprise a housing
configured to fix the plurality of display modules and the
transparent plate to each other. Each of the plurality of
display modules may include a thin film transistor (TFT)
substrate, a plurality of LEDs disposed in a region of an
upper surface of the TFT substrate, and a first connection
pad disposed on the upper surface of the TFT substrate and
electrically connected to the plurality of LEDs.

[0036] The transparent plate may include a second con-
nection pad disposed on a lower surface of the transparent
plate and electrically connected to the first connection pad.
The lower surface of the transparent plate may face the
upper surface of the TFT substrate. The display apparatus
may further comprise a driver electrically connected to the
second connection pad. The driver may be disposed in an
outer region of the transparent plate, and may be configured
to drive the plurality of LED:s.

[0037] The TFT substrate may include a plurality of TFT
substrates, which may be arranged parallel to each other on
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the same plane. An area of the transparent plate may be
larger than a sum of areas of the plurality of TFT substrates.
The plurality of TFT substrates may be arranged on the
lower surface of the transparent plate. Distances from the
lower surface of the transparent plate to upper surfaces of the
plurality of LEDs may be uniform.

[0038] The driver may be disposed on the lower surface of
the transparent plate.

[0039] The number of first connection pads and the num-
ber of second connection pads may be the same as each
other, and the second connection pad may be disposed at a
position facing the first connection pad.

[0040] According to an embodiment, a display panel may
comprise: a plurality of micro-light emitting diodes (LEDs);
and a thin film transistor (TFT) substrate, wherein the
plurality of micro-LEDs are disposed on an upper surface of
the TFT substrate. The display panel may further comprise
a transparent plate disposed on the TFT substrate. The lower
surface of the transparent plate may face the upper surface
of the TFT substrate.

[0041] The display panel may further comprise a driver
electrically connected to the micro-LEDs. The driver may be
disposed in an outer region of the transparent plate. The
outer region (driver) may be adjacent to a thin film transistor
(TFT).

[0042] The display panel may further comprise a connec-
tion wiring that connects the driver to the plurality of
micro-LEDs and transmits a signal which causes the plu-
rality of micro-LEDs to illuminate.

[0043] The connection wiring may be at least one of:
formed of a transparent material that does not block light
emitted from the plurality of micro-LEDs, or has a thickness
or diameter that is small enough to not block the light
emitted from the plurality of micro-LEDs.

[0044] The display panel may further comprise one or
more connections pads formed on the upper surface of the
TFT substrate adjacent to the plurality of micro-LEDs to
correspond to the plurality of micro-LEDs.

[0045] The respective micro-LEDs may be electrically
connected to first and second drivers through first and
second connection pads, and first and second connection
wirings. The first and second connection wirings may intet-
sect.

[0046] Additional and/or other aspects and advantages of
the disclosure will be set forth in part in the description
which follows and, in part, will be obvious from the descrip-
tion, or may be learned by practice of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] The above and/or other embodiments of the dis-
closure will be more apparent by describing certain embodi-
ments of the disclosure with reference to the accompanying
drawings, in which:

[0048] FIG. 1 shows an exploded perspective view of a
display apparatus according to an embodiment of the dis-
closure;

[0049] FIG. 2 shows a top view illustrating a state in
which a transparent plate and a plurality of display modules
are coupled to each other;

[0050] FIG. 3A shows an enlarged view illustrating region
A of FIG. 2, in which the transparent plate is omitted;
[0051] FIG. 3B shows an enlarged view illustrating the
region A of FIG. 2;
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[0052] FIG. 4A shows an enlarged view illustrating dis-
play modules according to a modified embodiment of the
disclosure;

[0053] FIG. 4B shows an enlarged view illustrating a state
in which the transparent plate and the display modules
according to the modified embodiment of the disclosure are
coupled to each other;

[0054] FIG. 4C shows an enlarged view illustrating dis-
play modules according to another modified embodiment of
the disclosure;

[0055] FIG. 5 shows a block diagram of a display appa-
ratus according to an embodiment of the disclosure;
[0056] FIG. 6 shows a cross-sectional view taken along
line B-B of FIG. 3B;

[0057] FIG. 7 shows an exploded cross-sectional view of
FIG. 6;
[0058] FIG. 8 shows an exploded cross-sectional view of

a display panel according to a modified embodiment of the
disclosure; and

[0059] FIG. 9 shows an exploded cross-sectional view of
a display panel according to another modified embodiment
of the disclosure.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0060] To sufficiently understand configurations and
effects of the disclosure, embodiments of the disclosure will
be described with reference to the accompanying drawings.
However, the disclosure is not limited to embodiments to be
described below, but may be implemented in several forms
and may be variously modified. A description for these
embodiments will be provided only to make the disclosure
complete and allow those skilled in the art to which the
disclosure pertains to completely recognize the scope of the
disclosure. In the accompanying drawings, sizes of compo-
nents may be enlarged or reduced as compared with actual
sizes for convenience of explanation, and ratios of the
respective components may be exaggerated or reduced.
[0061] Tt is to be understood that when one component is
referred to as being “disposed on” or “in contact with”
another component, it may be in direct contact with or
connected directly to another component, or connected to
another component with the other component interposed
therebetween. On the other hand, it is to be understood that
when one component is referred to as being “disposed
directly on” or “in direct contact with” another component,
it may be connected to another component without the other
component (or any other component) interposed therebe-
tween. Other expressions describing a relationship between
components, for example, “between”, “directly between”,
and the like, should be similarly interpreted.

[0062] Terms such as “first’, ‘second’, and the like, may be
used to describe various components, but the components
are not to be interpreted to be limited to the terms. These
terms may be used to differentiate one component from other
components. However, a “first” component may be named a
“second” component and the “second” component may also
be similarly named the “first” component, without departing
from the scope of the disclosure.

[0063] Singular forms are intended to include plural forms
unless the context clearly indicates otherwise. It may be
interpreted that terms “include”, “have”, or the like, specify
the presence of features, numerals, steps, operations, com-
ponents, parts mentioned in the specification, or a combi-
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nation thereof, but do not preclude the addition of one or
more other features, numerals, steps, operations, compo-
nents, parts, or a combination thereof.

[0064] Terms used in embodiments of the disclosure may
be interpreted as the same meanings as meanings that are
generally known to those skilled in the art unless defined
otherwise.

[0065] Hereinafter, a structure of a display apparatus 1
according to the disclosure will be described with reference
to FIG. 1.

[0066] FIG. 1 shows an exploded perspective view of the
display apparatus 1 according to an embodiment of the
disclosure.

[0067] The display apparatus 1 described below is an
apparatus which may process an image signal obtained from
the outside and visually display a processed image. The
display apparatus 1 may be implemented in various forms
such as at least one of: a television (TV), a monitor, a mobile
multimedia device, a mobile communication device, or the
like, but the form of the display apparatus 1 is not limited as
long as can visually display an image.

[0068] As illustrated in FIG. 1, the display apparatus 1
may include a protection sheet 10, a display panel 40 which
may include a transparent plate 20 and a plurality of display
modules 30, an arrangement plate 50, and a housing 55.
[0069] The protection sheet 10 may be disposed in the
front (in a Y-axis direction) of the display apparatus 1, and
protect the plurality of display modules 30 disposed behind
the protection sheet 10 from the outside.

[0070] The protection sheet 10 may be formed of a glass
material, which may have a small thickness, and may be
formed of various materials as necessary.

[0071] The display panel 40 may implement an image
(i-e., display an image) according to an image signal input
obtained (e.g., from the outside), and may include the
transparent plate 20 and the plurality of display modules 30.
The transparent plate 20 may be disposed in front of the
plurality of display modules 30. The plurality of display
modules 30 may be electrically connected to the transparent
plate 20.

[0072] Here, a size of the display panel 40 may vary
depending on a size of the transparent plate 20, and may also
vary based on one or more of a size, a shape, or the number
of the plurality of display modules 30 disposed on a lower
surface 206 of the transparent plate 20 (see FIG. 6).
[0073] The display module 30 is a unit which may imple-
ment an image (e.g., display an image), and may include a
thin film transistor (TFT) substrate 35, and a plurality of
micro-LEDs 80 disposed on the TFT substrate 35.

[0074] The plurality of display modules 30 may imple-
ment light to display an image in a front direction (Y-axis
direction) according to an image signal obtained (e.g., input
from the outside).

[0075] Moreover, the plurality of display modules 30 may
configure a display screen in a manner in which the respec-
tive display modules 30 manufactured as modules are
arranged to fit a size of a display to be implemented.
[0076] For example, in a case where a first display module
31 and a second display module 32 are arranged side by side
in a horizontal direction (X-axis direction), the display
screen may be longer in the horizon direction (X-axis
direction) than in a vertical direction (Z-axis direction).
[0077] Further, in a case where the first display module 31
and a third display module 33 are arranged side by side in
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the vertical direction (Z-axis direction), the display screen
may be longer in the vertical direction (Z-axis direction)
than in a vertical direction (X-axis direction).

[0078] Therefore, it is possible to implement various sizes
and shapes of display screens according to the number of the
plurality of arranged display modules 30 and a form in
which the plurality of display modules 30 are arranged.
[0079] The TFT substrate 35 and the plurality of micro-
LEDs 80 will be described in detail later with reference to
FIGS. 3A to 4C.

[0080] The transparent plate 20 may be disposed on an
upper portion (Y-axis direction in FIG. 1) of the plurality of
display modules 30 to support the plurality of display
modules 30.

[0081] The arrangement plate 50, which is a plate on
which the plurality of display modules 30 may be disposed,
like the transparent plate 20, may be disposed behind the
plurality of display modules 30.

[0082] The arrangement plate 50 may be formed in a form
of a flat plate, and may be formed in various shapes and sizes
according to at least one of: the shape or the size of the
plurality of display modules 30.

[0083] Accordingly, the arrangement plate 50 may support
the plurality of display modules 30 together with the trans-
parent plate 20 to make the plurality of display modules 30
be disposed next to (e.g., parallel to) each other on the same
plane, and may allow the display modules 30 to be disposed
at the same height, thereby making it possible to implement
uniform brightness of the display screen.

[0084] However, in a case where the plurality of display
modules 30 are fixed only to the transparent plate 20, the
display apparatus 1 may not include the arrangement plate
50.

[0085] The housing 55 may form an appearance of the
display apparatus 1, be disposed behind the plurality of
display modules 30 and the arrangement plate 50, and stably
fix the plurality of display modules 30 and the arrangement
plate 50.

[0086] Further, the housing 55 may stably fix an edge
region of the protection sheet 10.

[0087] Therefore, the housing 55 may prevent various
components included in the display apparatus 1 from being
damage, such as, by being exposed to the outside, and
protect the various components included in the display
apparatus 1 from an external impact, which could cause
damage.

[0088] Hereinafter, the display panel 40 of an embodiment
including the transparent plate 20 and the plurality of display
modules 30 will be described in detail with reference to
FIGS. 2 to 3B.

[0089] FIG. 2 shows a top view illustrating a state in
which the transparent plate 20 and the plurality of display
modules 30 are coupled to each other, FIG. 3A shows an
enlarged view illustrating region A of FIG. 2, in which the
transparent plate 20 is omitted, and FIG. 3B shows an
enlarged view illustrating the region A of FIG. 2.

[0090] Referring to FIG. 2, the transparent plate 20 may be
disposed on the plurality of display modules 30 (e.g., display
modules 31, 32 and 33) to fix the plurality of display
modules 30 in place. The plurality of display modules 30
may be arranged in a predetermined form.

[0091] The transparent plate 20 may be formed of a
transparent material through which light emitted from the
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plurality of micro-LEDs 80 may be transmitted. The plural-
ity of micro-LEDs 80 may be disposed behind the transpat-
ent plate 20.

[0092] For example, the transparent plate 20 may be a
glass substrate or a plastic plate, which may have a trans-
mittance of about 50% or more.

[0093] Further, the transparent plate 20 may include a
second connection pad 92 (92a) disposed on the lower
surface 205 (see FIG. 6) of the transparent plate 20, which
may be electrically connected to a first connection pad 91
(91@) via the second connection pad 92a. The lower surface
205 may face an upper surface 354 of the TFT substrate 35.
[0094] Referring to FIG. 6, the second connection pad 92
(92a) may be disposed at a position facing the first connec-
tion pad 91 (91a), respectively, and the number of second
connection pads 92 may be the same as the number of the
first connection pads 91.

[0095] That is, in a case where a first number of first
connection pads 91 are disposed, the same number of second
connection pads 92 may be disposed. That is, the first
number of first connection pads 91 may be disposed, and the
first connection pads 91 may be in a one-to-one correspon-
dence with the second connection pads 92.

[0096] Accordingly, the second connection pad 92 (92q)
may be electrically connected to a first connection wiring 71
and a second connection wiring 72 to be electrically con-
nected to a driver 60 (e.g., driver 61, driver 62). See, e.g,,
FIG. 4C.

[0097] Therefore, the second connection pad 92 may
transfer, to the first connection pad 91, an image signal
transferred from one of the drivers 60 (e.g., 61, 62).
[0098] Further, an area of the transparent plate 20 may be
larger than that of the TFT substrate 35 connected to the
lower surface 204 of the transparent plate 20.

[0099] In addition, the transparent plate 20 may include a
driver 60 (e.g., driver 61, driver 62) electrically connected to
the second connection pad 92 that may drive the plurality of
micro-LEDs 80, such as, by supplying power to the plurality
of micro-LEDs,

[0100] The drivers 60 (e.g., driver 61, driver 62) may be
disposed in an outer region of the lower surface 205 of the
transparent plate 20.

[0101] Therefore, light emitted from the plurality of
micro-LEDs 80 is not blocked by the driver 60, and at the
same time, it is possible to reduce a total thickness of the
transparent plate 20 and the display module 30.

[0102] As a result, it is possible to implement a slim
structure of the display apparatus 1 including the transparent
plate 20 and the display modules 30.

[0103] The driver 60 may include at least one of: a first
driver 61, which may be disposed in an edge region of the
transparent plate 20 in the horizontal direction (X-axis
direction), or a second driver 62, which may be disposed in
an edge region of the transparent plate 20 in the vertical
direction (Z-axis direction). The driver(s) 60 may include
both the first driver 61 and the second driver 62.

[0104] Further, the driver(s) 60 may be configured by one
or more flexible printed circuit(s).

[0105] The first driver 61 may be electrically connected to
the first connection wiring 71 formed in the horizontal
direction (X-axis direction), and may transmit a control
signal for controlling (e.g., sequentially controlling) hori-
zontal lines (e.g., one by one) for each image frame to a pixel
driving circuit 84 (see FIG. 5) connected to each line.

Mar. 19, 2020

[0106] The second driver 62 may be electrically connected
to the second connection wiring 72 formed in the vertical
direction (Z-axis direction), and may transmit a control
signal for controlling (e.g., sequentially controlling) vertical
lines (e.g., one by one) for each image frame to the pixel
driving circuit 84 connected to each line.

[0107] Further, as illustrated in FIGS. 2 and 6, a connec-
tion wiring 70 (71), which may electrically connect the
second connection pad 92 and the driver 60 to each other and
which may be formed in a matrix form, may be provided on
the lower surface 205 of the transparent plate 20.

[0108] Specifically, the connection wiring 70 (71) may
connect the plurality of second connection pads 92 (924) to
each other, connect driver connection pads 100 to each other,
and connect the plurality of second connection pads 92 (92a)
and the driver connection pads 100 to each other.

[0109] The connection wiring 70 may be formed on the
lower surface 205 of the transparent plate 20, and include at
least one of: a first connection wiring 71 formed in the
horizontal direction (X-direction in FIG. 6), and a second
connection wiring 72 formed in the vertical direction (Y-di-
rection in FIG. 6). The connection wiring 70 may include
both the first connection wiring 71 and the second connec-
tion wiring 72.

[0110] Therefore, in the connection wiring 70, the first
connection wiring 71 in the horizontal direction and the
second connection wiring 72 in the vertical direction may
intersect with each other.

[0111] However, the first connection wiring 71 may trans-
fer a first signal transferred from the first driver 61, while the
second connection wiring 72 may transfer a second signal
transferred from the second driver 62. The first and second
connection wirings 71 and 72 may be electrically separate
from each other, and thus the respective signals may not be
mixed with each other.

[0112] For example, insulating materials may be formed
outside at least one of the first connection wiring 71 or the
second connection wiring 72, respectively, and/or the first
connection wiring 71 and the second connection wiring 72
may be spatially spaced apart from each other in the trans-
parent plate 20. However, the insulating materials may be
formed outside both of the first connection wiring 71 and the
second connection wiring 72.

[0113] Furthermore, the connection wiring 70 may at least
one of: be formed of a transparent material so as not to block
light emitted from the plurality of micro-LEDs 80, or have
a thickness or diameter small enough not to block the light.
[0114] Accordingly, the transparent plate 20 may be elec-
trically connected to the plurality of display modules 30
through the first and second connection pads 91 and 92, and
the connection wiring 70 (e.g., first connection wiring 71
and second connection wiring 72), and may connect the
second connection pad 92 and the driver 60 to each other
through the connection wiring 70.

[0115] That is, the transparent plate 20 may connect the
plurality of micro-LEDs 80 and the driver 60 which may
drive the plurality of micro-L.EDs 80 to each other.

[0116] Therefore, the number of drivers electrically con-
nected to the plurality of display modules 30 through the
connection wiring 70 need not be the same as the number of
the plurality of arranged display modules 30, and may be
smaller than the number of the plurality of arranged display
modules 30 according to a signal processing capability of
the driver 60.
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[0117] Accordingly, it is possible to decrease the number
of drivers 60, such that the number of processes of bonding
the driver 60 to the transparent plate 20 may be decreased to
reduce manufacturing costs and simplify a manufacturing
process.

[0118] Further, even in a case where a plurality of TFT
substrates are arranged on the lower surface 205 of the
transparent plate 20, the area of the transparent plate 20 may
be larger than a sum of areas of the plurality of TFT
substrates.

[0119] Therefore, even when the driver 60 is disposed in
the outer region of the lower surface 205 of the transparent
plate 20, light emitted from the plurality of micro-LEDs 80
may not be blocked by the driver 60.

[0120] Further, the plurality of display modules 30 may be
arranged on the lower surface 205 of the transparent plate
20, and the transparent plate 20 may support the plurality of
display modules 30.

[0121] Specifically, the plurality of TFT substrates may be
arranged on the lower surface 205 of the transparent plate
20.

[0122] As such, the transparent plate 20 may connect the
plurality of micro-LEDs 80 and the driver 60, which drive
the plurality of micro-LEDs 80, to each other, and at the
same time, may support the plurality of display modules 30.
Thus, the display apparatus 1 may not require any separate
configuration for arranging the plurality of display modules
30.

[0123] As a result, the number of components and struc-
tures for arranging the plurality of display modules 30 may
be decreased to thereby reduce the manufacturing costs.
[0124] Furthermore, the plurality of TFT substrates may
be arranged on the same plane, and distances from the lower
surface 205 of the transparent plate 20 to upper surfaces 80a
of the plurality of micro-LEDs 80 may be uniform.

[0125] In this case, distances by which light emitted from
the plurality of micro-LEDs 80 travels may be the same as
each other, because the plurality of micro-LEDs 80 are
separated from the lower surface 205 of the transparent plate
20 by the uniform distances, thereby making it possible to
implement uniform brightness of the display apparatus 1.
[0126] Further, a black matrix (not illustrated) may be
disposed on the lower surface 205 of the transparent plate
20. The black matrix may be formed of a resin composition
containing a black pigment for shielding, give an interval
between the plurality of micro-LEDs 80, which emit differ-
ent colors of light, to prevent the respective colors from
being mixed with each other, and to absorb external light to
increase a contrast ratio.

[0127] Further, referring to FIG. 3A, each of the plurality
of display modules 30 may include a plurality of micro-
LEDs 80 and the TFT substrate on which the plurality of
micro-LEDs 80 are arranged in a matrix form.

[0128] Here, the plurality of TFT substrates may have the
same shape and structure as illustrated in FIGS. 1 to 4C, and
one TFT substrate 35 will be described for convenience of
explanation.

[0129] The micro-LED 80 may be formed of an inorganic
light emitting material having at least one of a width, a
length or a height that is smaller than a conventional/general
LED (e.g., a width, a length, and a height of 100 um or less,
respectively), and may be disposed on the TFT substrate 35
and emit light by itself.
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[0130] The micro-LED 80 may be configured by one pixel
180 (see FIG. 3A). In the one pixel, one or more of: a red
micro-LED 181 which emits red light, a green micro-L.ED
182 which emits green light, and a blue micro-LED 183
which emits blue light may be disposed. The red micro-L.ED
181, the green micro-LED 182, and the blue micro-LED 183
may be sub-pixels.

[0131] As shown in FIG. 3A, the sub-pixels 181, 182, and
183 may be arranged in a matrix form or sequentially
arranged in the one pixel 180. However, such an arrange-
ment form of the sub-pixels is only an example, and the
sub-pixels 181, 182, and 183 may be arranged in various
forms in each single pixel 180.

[0132] In addition, one micro-LED 80 is not limited to be
configured by one pixel 180, but may mean one sub-pixel
181, 182, or 183 as needed.

[0133] The micro-LED 80 may have a high response
speed, a low power consumption, and a high brightness.
Specifically, the micro-LED 80 may convert electricity into
photons more efficiently than an existing liquid crystal
display (LCD) or an organic light emitting diode (OLED).
[0134] In other words, a “brightness per watt” of the
micro-LED 80 is higher than that of the existing LCD or
OLED display. Therefore, the micro-LED 80 may have the
same brightness with only about a half of an amount of
energy consumption, in comparison to the existing LED or
OLED.

[0135] 1In addition, the micro-LED 80 may achieve a high
resolution and excellently express color tones, light and
shape, and brightness to accurately express color tones in a
wide range, thereby making it possible to implement a clear
screen, for example, a clear screen even in the outdoors
where sunlight is bright. Further, the micro-LED 80 may be
resistant to a burn-in phenomenon and may rarely generate
heat, and thus may have a long life without deformation.
[0136] Although a flip-chip micro-LED 80 is illustrated, a
lateral type chip micro-LED or a vertical type chip micro-
LED 80 may be used as needed.

[0137] Referring to FIG. 6, the TFT substrate 35 may have
a structure in which a plurality of layers are stacked and
pixel or sub-pixel thin film transistors (TFTs) 36 are embed-
ded in a part of the plurality of layers and coupled to a fixing
substrate 37.

[0138] The fixing substrate 37 may be a ductile substrate,
a glass substrate, or a plastic substrate.

[0139] Accordingly, the micro-LEDs 80 (80a) may be
disposed on the TFTs 36 (see FIG. 6) of the TFT substrate
35, respectively, and be driven by obtaining a signal through
the TFTs 36.

[0140] Referring back to FIGS. 2 and 3A, the TFT sub-
strate 35 may include the first connection pad 91 (91a)
electrically connected to the TFT 36 and formed on the
upper surface 35a of the TFT substrate 35.

[0141] The first connection pad 91 (91a) may be electri-
cally connected to the second connection pad 92 (924a)
described below and may transfer, to the TFT 36, an image
signal transferred from the driver 60 (e.g., the first driver 61
or the second driver 62).

[0142] Furthermore, the number of first connection pads
91 (91a) may be plural, and the first connection pads 91 may
be formed on the upper surface of the TFT substrate 35. In
addition, the first connection pads 91 (91a) may be disposed
adjacent to the plurality of micro-LEDs 80 to correspond to
the plurality of micro-LEDs 80, respectively.
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[0143] Accordingly, the first connection pad 91 may rap-
idly transfer, to the micro-LED 80, the image signal trans-
ferred to the first connection pad 91 without any loss,
because of the structure in which the first connection pad 91
is disposed adjacent to the micro-LED 80.

[0144] The first connection pad 91 may include a hori-
zontal-first connection pad 91a disposed in a horizontal axis
direction (X-axis direction) based on the micro-LED 80, and
a vertical-first connection pad 915 disposed in a vertical axis
direction (Z-axis direction) based on the micro-LED 80 (see
FIGS. 3A and 3B).

[0145] The horizontal-first connection pad 91a may be in
contact with a horizontal-second connection pad 92a elec-
trically connected to the horizontal-first connection pad 91a
to transfer a signal transferred from the first driver 61 to the
adjacent micro-LED 80.

[0146] Similarly, the vertical-first connection pad 915 may
be in contact with a vertical-second connection pad 925
electrically connected to the vertical-first connection pad
915 to transfer a signal transferred from the second driver 62
to the adjacent micro-LED 80.

[0147] Accordingly, the micro-LED 80 may control a
color, a brightness, ON/OFF, and the like thereof according
to the signal transferred from each of the first and second
drivers 61 and 62.

[0148] As illustrated in FIG. 3A, the display modules 32
and 33 having the same configuration as that of the display
module 31 including the TFT substrate 35 having the upper
surface 35a on which the plurality of micro-LEDs 80 may be
disposed may be arranged at uniform intervals.

[0149] Then, as illustrated in FIG. 3B, the transparent
plate 20 may be disposed on the plurality of arranged display
modules (e.g., display modules 31, 32, and 33), and the first
connection pad 91 of the TFT substrate included in each of
the plurality of display modules (e.g., display modules 31,
32, and 33), and the second connection pad 92 formed on the
lower surface 205 of the transparent plate 20 may be
connected to each other.

[0150] Accordingly, the respective micro-LEDs 80 may be
electrically connected to the first and second drivers 61 and
62 through the first and second connection pads 91 and 92,
and the first and second connection wirings 71 and 72.
[0151] Therefore, the micro-LED 80 may be operated
according to an image signal or a control signal transferred
from at least one of the first driver 61 or the second driver
62. The micro-LED 80 may be both operated according to a
first image signal or a first control signal transferred from the
first driver 61 and operated according to a second image
signal or a second control signal transferred from the second
driver 62.

[0152] Hereinafter, a first connection pad 91" according to
a modified embodiment will be described in detail with
reference to FIGS. 4A and 4B.

[0153] FIG. 4A shows an enlarged view illustrating dis-
play modules 30 (e.g., all of display module 31, and part of
display module 32) according to a modified embodiment of
the disclosure, and FIG. 4B shows an enlarged view illus-
trating a state in which the transparent plate 20 and display
modules 30 according to the modified embodiment of the
disclosure are coupled to each other.

[0154] A transparent plate 20, a micro-LED 80, a connec-
tion wiring 70, and first and second drivers 61 and 62, which
are denoted by the same reference numerals, have the same
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configurations as those described above, and thus an over-
lapping description will be omitted.

[0155] Unlike the first connection pad 91 including the
horizontal-first connection pad 91a and the vertical-first
connection pad 915 illustrated in FIGS. 3A and 3B, one first
connection pad 91' illustrated in FIGS. 4A and 4B may be
disposed diagonally to the micro-LED 80.

[0156] The first connection pad 91' may be formed by
integrating the horizontal-first connection pad 91a and the
vertical-first connection pad 915 illustrated in FIGS. 3A and
3B to each other.

[0157] As illustrated in FIG. 4B, the first connection pad
91' may be disposed diagonally to the micro-LED 80, such
that the connection wiring 70 is not disposed on the micro-
LED 80.

[0158] As a result, the connection wiring 70 may not block
light emitted from the micro-LED 80, and may have a
thickness larger than that of the connection wiring illustrated
in FIG. 3A, thereby making it possible to reduce an electrical
signal transfer resistance.

[0159] Further, a TFT substrate 35 may include an addi-
tional first connection pad 93 electrically connected to the
plurality of micro-LEDs 80 and formed on an upper surface
35a of the TFT substrate 35.

[0160] In addition, the transparent plate 20 may include an
additional second connection pad electrically connected to
the additional first connection pad 93, and disposed on a
lower surface 205 of the transparent plate 20.

[0161] Therefore, a signal for additionally controlling the
plurality of micro-LEDs 80 may be transferred to the
plurality of micro-LEDs 80 through the additional first
connection pad and the additional second connection pad.

[0162] As a result, it is possible to variously control the
plurality of micro-LEDs 80 and stably transmit a signal.

[0163] Positions where the additional first connection pad
93 and the additional second connection pad are not limited
to those illustrated in the drawings, but may be diverse.

[0164] A method in which the additional first connection
pad 93 and the additional second connection pad are con-
nected to each other is the same as that in which the first
connection pad 91 and the second connection pad 92 are
connected to each other, and thus an overlapping description
will be omitted.

[0165] Hereinafter, an operation of the display panel 40
according to the embodiment of the disclosure will be
described with reference to FIG. 5.

[0166] FIG. 5 is a block diagram of the display apparatus
1 according to the embodiment of the disclosure.

[0167] The display panel 40 may include the transparent
plate 20 on which the driver(s) 60 (e.g., first driver 61 and
second driver 62), which drives the display module may be
disposed, and the display modules 30.

[0168] First, the driver(s) 60 may transfer, to the display
modules 30, an image signal to be implemented in the
display modules 30.

[0169] At this time, the signal transferred from the driver
(s) 60 may be transferred to the micro-LED(s) 80, for
example, the signal transferred from the driver(s) 60 may be
transferred to the micro-LED(s) 80 through the driver con-
nection pad 100, the connection wiring 70, the second
connection pad 92, and the first connection pad 91, which
may be sequentially.
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[0170] Then, the respective display modules 30 may con-
trol the plurality of micro-LEDs 80 according to the image
signal to output (display) an image.

[0171] Hereinafter, a specific structure of the display panel
40 will be described with reference to FIGS. 6 and 7.

[0172] FIG. 6 shows a cross-sectional view taken along
line B-B of FIG. 3B, and FIG. 7 shows an exploded
cross-sectional view of FIG. 6.

[0173] The plurality of display modules 31, 32, and 33,
and the TFT substrates included in the plurality of display
modules 31, 32, and 33 may be arranged at uniform inter-
vals, and the plurality of display modules 31, 32, and 33, and
the transparent plate 20 disposed on the plurality of display
modules 31, 32, and 33 may be coupled to each other.

[0174] Specifically, the horizontal-second connection pad
92a disposed on the lower surface 205 of the transparent
plate 20, and the horizontal-first connection pad 91a dis-
posed on the upper surface of each of the display modules
31, 32, and 33 may be connected to each other through a
conductive member 110 disposed between the horizontal-
first connection pad 91a and the horizontal-second connec-
tion pad 92a.

[0175] Here, only the connection between the horizontal-
first connection pad 91a and the horizontal-second connec-
tion pad 92q is described, but the vertical-first connection
pad 915 and the vertical-second connection pad 925 may be
connected to each other in the same manner or a similar
mannet.

[0176] That is, in general, the first connection pad 91 and
the second connection pad 92 may be electrically connected
to each other, and the conductive member 110 may be
disposed between the first connection pad 91 and the second
connection pad 92 to electrically connect the first connection
pad 91 and the second connection pad 92 to each other.

[0177] The conductive member 110 may be a material
having adhesiveness and conductivity, and may be an aniso-
tropic conductive film (AFC) having conductivity only in a
thickness direction.

[0178] In this way, the transparent plate 20 and the plu-
rality of display modules 31, 32, and 33 may be connected
to each other.

[0179] Further, the conductive member 110 may connect
the driver connection pad 100 and the driver 60 to each
other. The driver connection pad 100 and the driver 60 may
be formed in the outer region of the transparent plate 20.

[0180] Accordingly, the driver 60 may be stably fixed in
the outer region of the lower surface 205 of the transparent
plate 20, and the image signal of the driver 60 may be
transferred to the micro-LEDs 80.

[0181] Further, the micro-LEDs 80 may be disposed on
the TFT substrate 35.

[0182] At this time, thicknesses and heights of the first and
second connection pads 91 and 92, and the conductive
member 110 may be adjusted so that an upper surface 80a
of the micro-LED 80 is not in contact with the lower surface
205 of the transparent plate 20, or the connection wiring 70.

[0183] As shown in FIG. 6, a height hl from the upper
surface of the TFT substrate 35 to the transparent plate 20
may be larger than a height h2 from the upper surface of the
TFT substrate 35 to the upper surface 80a of each of the
plurality of micro-LEDs 80.
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[0184] As a result, it is possible to prevent the plurality of
micro-LEDs 80 from being damaged due to a contact
between the plurality of micro-LEDs 80 and the transparent
plate 20.

[0185] FIG. 8 shows an exploded cross-sectional view of
a display panel 40" according to a modified embodiment of
the disclosure.

[0186] A transparent plate 20, a connection wiring 70, first
and second drivers 61 and 62, and first and second connec-
tion pads 91a and 925, which are denoted by the same
reference numerals, may have the same configurations as
those described above, and thus an overlapping description
will be omitted.

[0187] A micro-LED 80' may be a vertical type chip
micro-LED. Therefore, an electrode of the micro-LED 80'
may be electrically connected to an electrode pad 101
formed on a lower surface 205 of the transparent plate 20.

[0188] Therefore, the micro-LED 80' may be additionally
coupled to the electrode pad 101 formed at a predetermined
position, and thus a position of the micro-LED 80' may be
fixed more stably.

[0189] FIG. 9 shows an exploded cross-sectional view of
a display panel 40" according to another modified embodi-
ment of the disclosure.

[0190] A transparent plate 20, a connection wiring 70
(e.g., 71 and 72), first and second drivers 61 and 62, and first
and second connection pads 91a and 925, which are denoted
by the same reference numerals, may have the same con-
figurations as those described above, and thus an overlap-
ping description will be omitted.

[0191] A micro-LED 87 may emit monochromatic light,
and a plurality of micro-LEDs 87, which may be the same
as each other, may be disposed on a TFT substrate 35.

[0192] Forexample, the micro-LED 87 may emit only one
of red light, green light, and blue light.

[0193] Further, a color filter 88 may be disposed on a
lower surface 205 of the transparent plate 20 positioned on
or over one micro-LED 87.

[0194] By doing so, even in a case where the micro-LED
87 which emits monochromatic light is disposed, it is
possible to implement various colors of the display panel
40" through the color filter 88.

[0195] As a result, it is possible to reduce the manufac-
turing costs and simplify the manufacturing process by
disposing the micro-LEDs 87 which emit monochromatic
light, in comparison to a case of sequentially disposing
micro-LEDs which emit various colors of light.

[0196] Although the diverse embodiments of the disclo-
sure have been individually described hereinabove, the
respective embodiments are not necessarily implemented
singly, but may also be implemented so that configurations
and operations thereof are combined with those of one or
more other embodiments.

[0197] Although the embodiments of the disclosure have
been illustrated and described hereinabove, the disclosure is
not limited to the abovementioned specific embodiments,
but may be variously modified by those skilled in the art to
which the disclosure pertains without departing from the
scope and spirit of the disclosure as disclosed in the accom-
panying claims. These modifications should also be under-
stood to fall within the scope of the disclosure.
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What is claimed is:
1. A display panel comprising:
a plurality of light emitting diodes (LEDs);
a thin film transistor (TFT) substrate comprising a first
connection pad, wherein
the plurality of LEDs are disposed in a first region of an
upper surface of the TFT substrate,

the first connection pad is disposed in a second region
of the upper surface of the TFT substrate,

the first region is different from the second region, and

the first connection pad is electrically connected to each
of the plurality of LEDs;
a transparent plate disposed on the TFT substrate, wherein
the transparent plate comprises a second connection
pad,

the second connection pad is disposed on a lower
surface of the transparent plate and is electrically
connected to the first connection pad, and

the lower surface of the transparent plate faces the
upper surface of the TFT substrate; and

a driver electrically connected to the second connection
pad and disposed in an outer edge region of the
transparent plate.

2. The display panel as claimed in claim 1, wherein a
surface area of the transparent plate is larger than a surface
area of the TFT substrate, and the driver is disposed on the
lower surface of the transparent plate in an area that does not
overlap with the surface area of the TFT substrate.

3. The display panel as claimed in claim 1, wherein a
number of first connection pads and a number of second
connection pads are the same as each other, and the second
connection pads are disposed at a position facing the first
connection pads.

4. The display panel as claimed in claim 3, further
comprising:

a conductive member disposed between each of the first
connection pads and the second connection pads, the
conductive member electrically connecting the first
connection pad and the second connection pad to each
other, wherein a height or distance from the upper
surface of the TFT substrate to the transparent plate is
larger than a height or distance from the upper surface
of the TFT substrate to an upper surface of each of the
plurality of LED:s.

5. The display panel as claimed in claim 1, wherein

the transparent plate further includes a connection wiring
that electrically connects the second connection pad
and the driver to each other and that is formed in a
matrix form, and

the connection wiring is formed on the lower surface of
the transparent plate.

6. The display panel as claimed in claim 5, wherein the
connection wiring includes a first connection wiring formed
in a horizontal direction, and a second connection wiring
formed in a vertical direction, and the second connection pad
is disposed in a region in which the first connection wiring
and the second connection wiring intersect with each other.

7. The display panel as claimed in claim 6, wherein the
driver includes a first driver electrically connected to the first
connection wiring and disposed with a length in a horizontal
direction of the transparent plate, and a second driver
electrically connected to the second connection wiring and
disposed with a length in a vertical direction of the trans-
parent plate.
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8. The display panel as claimed in claim 1, wherein the
TFT substrate further includes an additional first connection
pad electrically connected to the plurality of LEDs and
disposed on the upper surface of the TFT substrate, and the
transparent plate further includes an additional second con-
nection pad electrically connected to the additional first
connection pad and disposed on the lower surface of the
transparent plate.
9. The display panel as claimed in claim 1, wherein the
number of first connection pads is plural, and each of the
plurality of first connection pads is disposed adjacent to each
of the plurality of LEDs to correspond one-to-one to each of
the plurality of LEDs.
10. A display apparatus comprising:
a plurality of display modules;
a transparent plate disposed on the plurality of display
modules and electrically connected to the plurality of
display modules; and
a housing configured to fix the plurality of display mod-
ules and the transparent plate to each other, wherein
each of the plurality of display modules includes a thin
film transistor (TFT) substrate, a plurality of LEDs
disposed in a predetermined region of an upper
surface of the TFT substrate, and a first connection
pad disposed on the upper surface of the TFT sub-
strate and electrically connected to the plurality of
LEDs, the transparent plate includes a second con-
nection pad disposed on a lower surface of the
transparent plate and electrically connected to the
first connection pad,

the lower surface of the transparent plate faces the
upper surface of the TFT substrate, and

the display apparatus further comprises a driver elec-
trically connected to the second connection pad, the
driver being disposed in an outer region of the
transparent plate, and configured to drive the plural-
ity of LEDs.

11. The display apparatus as claimed in claim 10, wherein
the plurality of TFT substrates are arranged parallel to each
other on the same plane, and an area of the transparent plate
is larger than a sum of areas of the plurality of TFT
substrates.

12. The display apparatus as claimed in claim 11, wherein
the plurality of TFT substrates are arranged on the lower
surface of the transparent plate.

13. The display apparatus as claimed in claim 12, wherein
distances from the lower surface of the transparent plate to
upper surfaces of the plurality of LEDs are uniform.

14. The display apparatus as claimed in claim 10, wherein
the driver is disposed on the lower surface of the transparent
plate.

15. The display apparatus as claimed in claim 10, wherein
the number of first connection pads and the number of
second connection pads are the same as each other, and the
second connection pad is disposed at a position facing the
first connection pad.

16. A display panel comprising:

a plurality of micro-light emitting diodes (LEDs);

a thin film transistor (TFT) substrate, wherein the plural-
ity of micro-LEDs are disposed on an upper surface of
the TFT substrate;

a transparent plate disposed on the TFT substrate, wherein
the lower surface of the transparent plate faces the
upper surface of the TFT substrate; and
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a driver electrically connected to the micro-LEDs and
disposed in an outer region of the transparent plate
adjacent to a thin film transistor (TFT).

17. The display panel as claimed in claim 16, further
comprising a connection wiring that connects the driver to
the plurality of micro-LEDs and transmits a signal which
causes the plurality of micro-LEDs to illuminate.

18. The display panel as claimed in claim 17, wherein the
connection wiring is at least one of: formed of a transparent
material that does not block light emitted from the plurality
of micro-LEDs, or has a thickness or diameter that is small
enough to not block the light emitted from the plurality of
micro-LEDs.

19. The display panel as claimed in claim 16, further
comprising one or more connections pads formed on the
upper surface of the TFT substrate adjacent to the plurality
of micro-LEDs to correspond to the plurality of micro-
LEDs.

20. The display panel as claimed in claim 16, wherein the
respective micro-LEDs are electrically connected to first and
second drivers through first and second connection pads, and
first and second connection wirings, and the first and second
connection wirings intersect.
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