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(57) ABSTRACT

A spliced display including a transparent substrate, a plu-
rality of light emitting diode modules, at least one control
element and a signal transmission structure is provided. The
transparent substrate has a display surface and a back
surface opposite to each other. The light emitting diode
modules are disposed on the back surface of the transparent
substrate to be spliced with each other. Each of the light
emitting diode modules includes a driving backplane and a
plurality of micro light emitting diodes, and the micro LEDs
are disposed in an array between the driving backplane and
the transparent substrate. The control element is disposed on
the transparent substrate. The control element is connected
to the light emitting diode modules via the signal transmis-
sion structure, and the light emitting diode modules are
connected to each other via the signal transmission structure.
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SPLICED DISPLAY

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation-in-part applica-
tion of and claims the priority benefit of a prior application
Ser. No. 16/231,404, filed on Dec. 22, 2018, now pending,
which claims the priority benefit of Taiwan application serial
no. 107135661, filed on Oct. 9, 2018. This application also
claims the priority benefit of Taiwan application serial no.
108135742, filed on Oct. 2, 2019. The entirety of each of the
above-mentioned patent applications is hereby incorporated
by reference herein and made a part of specification.

TECHNICAL FIELD

[0002] The disclosure relates to a display, and more par-
ticularly, to a spliced display.

BACKGROUND

[0003] In order to provide a large-sized display surface, a
known technique uses a splicing method to integrate a
plurality of display units to display a screen together. For
example, an existing video wall splicing technique involves
stacking a plurality of small displays on each other to form
a large video wall. However, the tiling frame between the
frames of the displays and the adjacent displays causes
visible gaps between the displays, so that the image screen
displayed on the video wall is covered with a plurality of
visible black lines, thereby affecting display quality. More-
over, the individual displays are spliced using the tiling
frame, and the assembly process thereof is complicated and
time-consuming. Moreover, with the developing trend of
shrinking display pixel pitch, spliced displays are gradually
being applied to small and medium-sized displays, such as
personal computer display screens. Therefore, the issues of
traditional assembly splicing methods need to be solved to
provide consumers with high quality and low-cost display
products.

SUMMARY

[0004] The disclosure provides a spliced display with
good display quality and simple assembly procedure.
[0005] A spliced display of the disclosure includes a
transparent substrate, a plurality of light emitting diode
(LED) modules, at least one control element and a signal
transmission structure. The transparent substrate has a dis-
play surface and a back surface opposite to each other. The
LED modules are disposed on the back surface of the
transparent substrate to be spliced with each other. Each of
the LED modules includes a driving backplane and a plu-
rality of micro LEDs, and the micro LEDs are disposed in
an array between the driving backplane and the transparent
substrate. The control element is disposed on the transparent
substrate. The control element is connected to the LED
modules via the signal transmission structure, and the LED
modules are connected to each other via the signal trans-
mission structure.

[0006] Based on the above, in the spliced display of the
disclosure, a plurality of LED modules are disposed on a
single transparent substrate, so that the LED modules may
be spliced with each other without being assembled with
each other using any tiling frame. Accordingly, there is no
visible gap between adjacent LED modules from a tiling
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frame, and therefore the presence of visible black lines in the
image displayed by the spliced display may be avoided to
improve display quality. Moreover, since it is only necessary
to bond the LED modules to the transparent substrate to
complete splicing and the LED modules do not need to be
assembled with each other using the tiling frame as in the
prior art, the assembly process may be simplified.

[0007] To make the above features and advantages of the
invention more comprehensible, embodiments accompanied
with drawings are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0009] FIG. 1 is a rear view of a spliced display of an
embodiment of the disclosure.

[0010] FIG. 2 is a schematic cross-sectional view of the
spliced display of FIG. 1.

[0011] FIG. 3 is a schematic partial cross-sectional view of
a spliced display of another embodiment of the disclosure.
[0012] FIG. 4 is a schematic partial cross-sectional view
of a spliced display of another embodiment of the disclosure.
[0013] FIG. 5 is a schematic cross-sectional view of a
spliced display of another embodiment of the disclosure.
[0014] FIG. 6 is a schematic cross-sectional view of a
spliced display of another embodiment of the disclosure.
[0015] FIG. 7 is a rear view of the spliced display of FIG.
6.

[0016] FIG. 8 is a rear view of a spliced display of another
embodiment of the disclosure.

[0017] FIG. 9 is a rear view of some of the components of
a spliced display of another embodiment of the disclosure.
[0018] FIG. 10 is a schematic cross-sectional view of a
spliced display of another embodiment of the disclosure.
[0019] FIG. 11 is a schematic cross-sectional view of a
spliced display of another embodiment of the disclosure.
[0020] FIG. 12 is a partial enlarged view of junctions of
the light emitting diode (LED) modules of FIG. 1.

[0021] FIG. 13A to FIG. 13F are schematic views of a
manufacturing process of a driving backplane of an embodi-
ment of the disclosure.

[0022] FIG. 14 illustrates a driving backplane manufac-
tured by the manufacturing process shown in FIG. 13A to
FIG. 13F.

[0023] FIG. 15 is a partial top view of the the carrier and
the reflective layer of FIG. 13.

[0024] FIG. 16 is a partial top view of a carrier and a
reflective layer another embodiment of the disclosure.

DESCRIPTION OF EMBODIMENTS

[0025] FIG. 1 is a rear view of a spliced display of an
embodiment of the disclosure. FIG. 2 is a schematic cross-
sectional view of the spliced display of FIG. 1. Referring to
FIG. 1 and FIG. 2, a spliced display 100 of the embodiment
includes a transparent substrate 110, a plurality of light-
emitting diode (LED) modules 120, at least one control
element 130, and a signal transmission structure 140. The
transparent substrate 110 is, for example, a transparent glass
substrate or a transparent plastic substrate and has a display
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surface 110a and a back surface 1105 opposite to each other.
The LED modules 120 are disposed on the back surface
1104 of the transparent substrate 110 to be spliced with each
other. In FIG. 1, the number of the LED modules 120 is four,
but the disclosure is not limited thereto, and the number of
the LED modules 120 may actually be more or less.

[0026] Each of the LED modules 120 includes a driving
backplane 122 and a plurality of micro LEDs 124, and the
micro LEDs 124 are arranged in an array on the driving
backplane 122 and face the back surface 1105 of the
transparent substrate 110. That is, the micro LEDs 124 are
located between the driving backplane 122 and the trans-
parent substrate 110, and the light emitted by the micro
LEDs 124 is incident on the back surface 1105 of the
transparent substrate 110 and then exits the display surface
110a of the transparent substrate 110 to provide a display
screen. The control element 130 includes, for example, a
control circuit. In an embodiment of the invention, the
control element 130 is disposed on an edge of the back
surface 1105 of the transparent substrate 110 and is con-
nected to the LED modules 120 via the signal transmission
structure 140, and the LED modules 120 are connected to
each other via the signal transmission structure 140. The
control element 130 is adapted to actively drive the micro
LEDs 124 to illuminate to display an image screen on the
display surface 110« of the transparent substrate 110.

[0027] A plurality of LED modules 120 are disposed on a
single transparent substrate 110 as described above, so that
the LED modules 120 may be spliced with each other
without being assembled with each other using any tiling
frame. Accordingly, there is no visible gap between adjacent
LED modules 120 from the tiling frame, and therefore the
presence of visible black lines in the image displayed by the
spliced display 100 may be avoided to improve display
quality. Moreover, since it is only necessary to bond the LED
modules 120 to the transparent substrate 110 to complete
splicing and the LED modules do not need to be assembled
with each other using the tiling frame as in the prior art, the
assembly process may be simplified.

[0028] In the present embodiment, each of the LED mod-
ules 120 is bonded to the transparent substrate 110 by, for
example, being absorbed by an automated absorption device
and moved to a predetermined position of the back surface
1106 of the transparent substrate 110, and the back surface
1104 of the transparent substrate 110 may have an alignment
pattern, a positioning groove (such as a positioning groove
110c¢ to be described later), or other forms of alignment
features for the alignment of each of the LED modules 120
to accurately bond each of the LED modules 120 to the
predetermined position on the transparent substrate 110. In
other embodiments, each of the LED modules 120 may be
bonded to the transparent substrate 110 by other suitable
means, and the disclosure is not limited in this regard.

[0029] InFIG. 1, the number of the control element 130 is
four to respectively correspond to the LED modules 120.
However, the disclosure is not limited thereto, and the
number of the control element 130 may actually be different
from the number of the LED modules 120. For example, the
number of the control element 130 may be less than the
number of the LED modules 120, and one control element
130 is used to drive the plurality of LED modules 120.

[0030] The signal transmission structure 140 of the
embodiment is specifically described below. Referring to
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FIG. 2, the signal transmission structure 140 of the embodi-
ment includes a circuit layer 142 and a plurality of conduc-
tive bumps 144.

[0031] The conductive bumps 144 are respectively dis-
posed on the driving backplane 122 and located between the
driving backplanes 122 and the back surface 1105 of the
transparent substrate 110. The circuit layer 142 is disposed
on the back surface 1105 of the transparent substrate 110 and
electrically connected to the control element 130 and the
conductive bumps 144. Therefore, the control element 130
may transmit a power signal and a driving signal to each of
the LED modules 120 via the circuit layer 142 and the
conductive bumps 144.

[0032] Inthe present embodiment, the spliced display 100
may further include an adhesive layer for covering the micro
LEDs 124 and filled in the gaps between the LED modules
120. The adhesive layer is, for example, first coated on the
driving backplane 122 of each of the LED modules 120, and
then extruded as each of the LED modules 120 and the
transparent substrate 110 are bonded, so as to be evenly
distributed between the LED modules 120 and the transpar-
ent substrate 110 and be partially moved toward the gaps
between the LED modules 120. The adhesive layer is, for
example, an anisotropic conductive paste (ACP) or other
types of conductive paste, such that the conductive bumps
144 are electrically connected to the circuit layer 142 via the
adhesive layer. In particular, the anisotropic conductive
paste may have conductive particles of a suitable particle
size for conducting the conductive bumps 144 and the circuit
layer 142 and preventing the micro LEDs 124 and the
transparent substrate 110 from being unintentionally turned
on and causing a short circuit. Moreover, the LEDs 124 may
have an insulating layer on the surface thereof to prevent the
occurrence of the short circuit. However, the disclosure is
not limited thereto, and the conductive bumps 144 may also
be directly in contact with the circuit layer 142. Moreover,
the adhesive layer is, for example, a semi-transparent black-
dyed adhesive material, so that the display screen has good
contrast.

[0033] FIG. 3 is a schematic partial cross-sectional view
of a spliced display of another embodiment of the disclosure.
The difference between the embodiment shown in FIG. 3
and the embodiment shown in FIG. 2 is that the driving
backplane 122 of FIG. 3 has at least one through-hole H1 for
overflowed adhesive. During the process that the adhesive
layer is extruded as the LED modules 120 are bonded to the
transparent substrate 110, the excess portion of the adhesive
layer may be discharged through the through-hole H1 for
overflowed adhesive.

[0034] FIG. 4 is a schematic partial cross-sectional view
of a spliced display of another embodiment of the disclosure.
The difference between the embodiment shown in FIG. 4
and the embodiment shown in FIG. 3 is that the LED
modules 120 of FIG. 4 include at least one positioning bump
144', the driving backplane 122 further has at least one
positioning through-hole H2, and the positioning bump 144'
is positioned at an end of the positioning through-hole H2.
Moreover, the back surface 1105 of the transparent substrate
110 may have a positioning groove 110c¢ as shown in FIG.
4, and the positioning bump 144" is also positioned at the
positioning groove 110c¢. Therefore, the LED modules 120
may be accurately bonded to the transparent substrate 110.
[0035] FIG. 5 is a schematic cross-sectional view of a
spliced display of another embodiment of the disclosure. In
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a spliced display 200 of FIG. 5, the configurations and
operations of a transparent substrate 210, a display surface
210a, a back surface 2105, LED modules 220, driving
backplanes 222, micro LEDs 224, a control element 230, a
signal transmission structure 240, a circuit layer 242, and
conductive bumps 244 are similar to the configurations and
operations of the transparent substrate 110, the display
surface 110a, the back surface 1105, the LED modules 120,
the driving backplanes 122, the micro LEDs 124, the control
elements 130, the signal transmission structure 140, the
circuit layer 142, and the conductive bumps 144 of FIG. 2
and are not repeated herein.

[0036] The difference between the spliced display 200 and
the spliced display 100 is that each of the LED modules 220
further includes at least one driving element 226, and each
driving element 226 includes, for example, a driving circuit
and is disposed on the driving backplane 222, and the
control element 230 is adapted to control the driving element
226 to drive the micro LEDs 224. Therefore, the signal
transmission structure 240 of the embodiment further
includes a plurality of circuit structures 246 respectively
corresponding to the LED modules 220. The circuit struc-
tures 246 are respectively disposed on the driving back-
planes 222, and each of the circuit structures 246 is con-
nected to the corresponding driving element 226 and the
corresponding micro LEDs 224. Thus, the driving element
226 may transmit a drive signal to the micro LEDs 224
through the circuit structures 246.

[0037] Specifically, the circuit structures 246 include, for
example, a first circuit layer 2464, a conductive through-
hole 2465 and a second circuit layer 246¢. The first circuit
layer 246a and the second circuit layer 246c¢ are respectively
disposed on two opposite surfaces of each driving backplane
222 and are respectively connected to the conductive bumps
244 and the driving element 226, and the conductive
through-hole 2465 passes through the driving backplane 222
and is connected between the first circuit layer 2464 and the
second circuit layer 246¢. In other embodiments, the circuit
structures 246 may have other suitable configurations, and
the disclosure is not limited in this regard.

[0038] FIG. 6 is a schematic cross-sectional view of a
spliced display of another embodiment of the disclosure.
FIG. 7 is a rear view of the spliced display of FIG. 6. In a
spliced display 300 of FIG. 6 and FIG. 7, the configurations
and operations of a transparent substrate 310, a display
surface 310a, a back surface 3105, LED modules 320,
driving backplanes 322, micro LEDs 324, driving elements
326, a control element 330, a signal transmission structure
340, a circuit layer 342, conductive bumps 344, circuit
structures 346, a first circuit layer 346a, a conductive
through-hole 346h and a second circuit layer 346¢ are
similar to the configurations and operations of the transpar-
ent substrate 210, the display surface 210a, the back surface
2104, the LED modules 220, the driving backplanes 222, the
micro LEDs 224, the driving element 226, the control
element 230, the signal transmission structure 240, the
circuit layer 242, the conductive bumps 244, the circuit
structures 246, the first circuit layer 2464, the conductive
through-hole 2464 and the second circuit layer 246¢ in the
spliced display 200 of FIG. 5 and are not repeated herein.
[0039] The difference between the spliced display 300 and
the spliced display 200 is that the signal transmission
structure 340 further includes at least one first photoelectric
conversion element 347 (shown as two), a plurality of
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second photoelectric conversion elements 348a and 3485,
and a plurality of optical waveguides 349. The first photo-
electric conversion element 347 is disposed on the back
surface 3105 of the transparent substrate 310 and is con-
nected to the control element 330. The second photoelectric
conversion elements 3484 and 348b are respectively dis-
posed on the driving backplane 322, the second photoelec-
tric conversion elements 348a and 3485 on the same driving
backplane 322 are connected to each other, and the second
photoelectric conversion element 3484 on the driving back-
planes 322 adjacent to the first photoelectric conversion
element 347 is connected to the first photoelectric conver-
sion element 347 via the optical waveguides 349. The first
photoelectric conversion element 347 converts a control
signal from the control element 330 from an electrical signal
into an optical signal and transmits it to the second photo-
electric conversion element 348a on the adjacent driving
backplane 322 via the optical waveguides 349. The second
photoelectric conversion element 348a is used, for example,
to convert an optical signal into an electrical signal, the
second photoelectric conversion element 3485 is used, for
example, to convert an electrical signal into an optical
signal, and the second circuit layer 346¢ is used for the
electrical signal connection between the driving element 326
and the second photoelectric conversion elements 348a and
348b, so that the driving element 326 drives the correspond-
ing micro LED 324. Since in the embodiment, the control
signal from the control element 330 is transmitted to the
LED modules 320 using the first photoelectric conversion
element 347, the electrical transmission path formed by the
circuit layer 342 and the conductive bumps 344 may be used
only to provide power to the LED modules 320.

[0040] More specifically, the signal transmission structure
340 further includes a plurality of optical coupling elements
345, and the optical coupling elements 345 are, for example,
optical couplers or other suitable forms of light-transmitting
elements respectively disposed on the driving backplanes
322 and respectively directly connected to the corresponding
second photoelectric conversion element 3485, At least one
of the optical coupling elements 345 on each of the driving
backplanes 322 is aligned with at least one of the optical
coupling elements 345 on another adjacent driving back-
plane 322 to enable the optical signal to be transmitted
between two optical coupling elements 345 aligned with
each other on two adjacent driving backplanes 322. There-
fore, the optical signal from the first photoelectric conver-
sion element 347 may be transmitted to the LED modules
320 (i.e., the two LED modules 320 on the left in FIG. 7)
away from the first photoelectric conversion element 347 via
the optical coupling elements 345.

[0041] It should be noted that the number and position of
the driving element 326 of each of the LED modules 320
shown in FIG. 6 are only illustrative, and the actual number
and position thereof may be four as shown in FIG. 7, and the
driving elements 326 are not located in the center of the
driving backplanes 322. Moreover, the connection between
the first photoelectric conversion element 347 and the sec-
ond photoelectric conversion element 348a shown in FIG. 6
is only illustrative, and the second photoelectric conversion
element 348 is actually disposed with the optical coupling
elements 345 as shown in FIG. 7 to make all of the elements
on the driving backplanes 322 more symmetrical in order to
facilitate mass production. However, the disclosure is not
limited thereto. In other embodiments, the second photo-
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electric conversion element 348a may also be disposed
without the optical coupling elements 345.

[0042] FIG. 8is a rear view of a spliced display of another
embodiment of the disclosure. The difference between the
embodiment shown in FI1G. 8 and the embodiment shown in
FIG. 7 is that only one second photoelectric conversion
element 3485 is disposed on each of the driving backplanes
322 of FIG. 8, and each of the optical coupling elements 345
is connected to the corresponding second photoelectric
conversion element 3485 via the corresponding optical
waveguide 349. Moreover, the number of the first photo-
electric conversion element 347 of FIG. 8 is one, and two of
the optical coupling elements 345 of two of the LED
modules 320 (i.e., the two LED modules 320 on the left in
FIG. 8) away from the first photoelectric conversion element
347 are connected to each other via the optical waveguides
349, so that the optical signal from the first photoelectric
conversion element 347 may be sequentially transmitted to
each of the LED modules 320.

[0043] FIG. 9 is a rear view of some of the components of
a spliced display of another embodiment of the disclosure.
The difference between the embodiment shown in FIG. 9
and the embodiment shown in FIG. 8 is that in addition to
disposing the optical coupling elements 345 at the left and
right ends of each of the driving backplanes 322 of FIG. 9,
the optical coupling elements 345 are further disposed at the
upper and lower ends thereof. As a result, each of the LED
modules 320 may perform optical signal transmission
directly with all of the LED modules 320 adjacent thereto.
[0044] FIG. 10 is a schematic cross-sectional view of a
spliced display of another embodiment of the disclosure.
The difference between the embodiment shown in FIG. 10
and the embodiment shown in FIG. 6 is that optical coupling
elements 345" of FIG. 10 are coupling lenses, and the
coupling lenses are integrated in the second photoelectric
conversion element 3485. In other embodiments, the optical
coupling elements may be in other suitable forms, and the
disclosure is not limited in this regard.

[0045] FIG. 11 is a schematic cross-sectional view of a
spliced display of another embodiment of the disclosure.
The difference between the embodiment shown in FIG. 11
and the embodiment shown in FIG. 10 is that the LED
modules 320 of FIG. 11 do not have the conductive bumps
344 shown in FIG. 10, and instead, spacers 344' connected
between the driving backplanes 322 and the back surface
310a of the transparent substrate 310 are provided. The
spacers 344' provide structural support between the driving
backplanes 322 and the transparent substrate 310 without the
function of transmitting power signals and control signals.
Power signals and control signals are transmitted between
the control element 330 and the adjacent LED modules 320
thereof via, for example, a flexible printed circuit (FPC) 349"
or other suitable forms of electrical transmission element.
[0046] In each of the above embodiments, the adjacent
LED modules have gaps at junctions thereof, and in order to
prevent the gaps from causing the display screen to be
visually discontinuous at the junctions of the LED modules,
the pixels located at the junctions of the LED modules may
be designed to have a small width, so that the pixel pitch of
all pixels is the same. This is specifically described below
with reference to the embodiments shown in FIG. 1 and FIG.
2.

[0047] FIG. 12 is a partial enlarged view of junctions of
the light emitting diode (LED) modules of FIG. 1. Referring
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to FIG. 12, each of the LED modules 120 has a plurality of
pixels arranged in an array, the pixels include a plurality of
first pixels 120a and a plurality of second pixels 1205, and
each of the pixels includes a portion of the micro LEDs 124.
To make the drawing clearer, FIG. 12 shows only a few
micro LEDs 124. The first pixels 120a of each of the LED
modules 120 are arranged along a first direction D1 and
adjacent to another LED module 120, and the first pixels
120a of each of the LED modules 120 are located between
the second pixels 1205 and another LED module 120. That
is, the first pixels 120a are pixels located at the outermost
periphery of the LED modules 120, and the second pixels
1205 are the other pixels not located at the outermost
periphery of the LED modules 120. Therefore, a width W1
of each of the first pixels 120a along a second direction D2
perpendicular to the first direction D1 may be designed to be
smaller than a width W2 of each of the second pixels 1205
along the second direction D2. Therefore, even if there is a
gap G between two adjacent LED modules 120, a pixel pitch
P2 of two adjacent pixels respectively located at the edge of
the two LED modules 120 may be maintained as the pixel
pitch P1 between two adjacent pixels of the same LED
module 120 to avoid visual discontinuity of the display
screen at the junctions of the LED modules. For example, if
the width W2 of each of the second pixels 1204 is 200
micrometers, the width W1 of each of the first pixels 120a
may be reduced to 196 micrometers, but the disclosure is not
limited in this regard.

[0048] A manufacturing process of the driving backplanes
is described according to the accompanying drawings. FIG.
13A to FIG. 13F are schematic views of a manufacturing
process of a driving backplane of an embodiment of the
disclosure. FIG. 14 illustrates a driving backplane manufac-
tured by the manufacturing process shown in FIG. 13A to
FIG. 13F. First, referring to FIG. 13A, a carrier 10 is
provided. The carrier 10 is, for example, a glass substrate.
Then, referring to FIG. 13B, a reflective layer 20 is formed
on the carrier 10. The reflective layer 20 is made of a
material such as aluminum, titanium or barium that tends to
be easily attached to the glass substrate, has a high reflec-
tivity for lasers and has a thickness of at least 100 A.
Referring to FIG. 13C, a first dielectric layer 30 is formed on
the reflective layer 20. Referring to FIG. 13D, a first circuit
layer 40 is formed on the first dielectric layer 30. The first
circuit layer 40 is, for example, a redistribution layer (RDL).
Referring to FIG. 13E, a second dielectric layer 50 is formed
on the first circuit layer 40. Referring to FIG. 13F, a second
circuit layer 60 is formed on the second dielectric layer 50.
The second circuit layer 60 is, for example, a RDL. Then, the
structure is cut by a laser LB along a dashed line shown in
FIG. 13F to form a plurality of driving backplanes.

[0049] FIG. 14 illustrates a single driving backplane 422
(shown as conductive through-holes that are not completely
manufactured) which may be used in the LED modules in
any one of the embodiments described above. The driving
backplane 422 includes the carrier 10 that is cut, the reflec-
tive layer 20, the first dielectric layer 30, the first circuit
layer 40, the second dielectric layer 50 and the second circuit
layer 60. The first and the second circuit layers 40 and 60
and the reflective layer 20 are respectively located at two
opposite sides of the first dielectric layer 30. The micro
LED:s are, for example, disposed on the second circuit layer
60 of the driving backplane 422. With the disposition of the
reflective layer 20, an outer peripheral portion of the laser
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beam is reflected by the reflective layer 20 during the
process of cutting using the laser LB to prevent the first and
the second circuit layers 40 and 60 from unintentionally
absorbing the laser beam and structurally damaged.

[0050] The reflective layer 20 of FIG. 13B to FIG. 13F is
only illustrative, and actually, they may be patterned without
overlapping a cutting line, which is described with reference
to the accompanying drawings below. FIG. 15 is a partial top
view of the carrier and the reflective layer of FIG. 13F. Since
it is not necessary to reflect the laser beam by the reflective
layer 20 along a cutting line 10a, the reflective layer 20
actually may be formed as shown in FIG. 15 without
covering the cutting line 10a (corresponding to the dashed
line shown in FIG. 13F).

[0051] FIG. 16 is a partial top view of a carrier and a
reflective layer of another embodiment of the disclosure.
The difference between the embodiment shown in FIG. 16
and the embodiment shown in FIG. 15 is that a reflective
layer 20" is a closed annular shape, and is not like the
reflective layer 20 of FIG. 15 which is a complete square
shape as a width W3 of this closed annular structure is
designed to sufliciently cover the outer peripheral portion of
the laser beam.

[0052] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure of the disclosed embodiments without departing
from the scope or spirit of the disclosure. In view of the
foregoing, it is intended that the disclosure cover modifica-
tions and variations of this disclosure provided they fall
within the scope of the following claims and their equiva-
lents.

What is claimed is:

1. A spliced display, comprising:

a transparent substrate, having a display surface and a
back surface opposite to each other;

a plurality of light emitting diode (LED) modules, dis-
posed on the back surface of the transparent substrate
to be spliced with each other, wherein each of the LED
modules comprises a driving backplane and a plurality
of micro LEDs, and the plurality of micro LEDs are
disposed in an array between the driving backplane and
the transparent substrate;

at least one control element, disposed on the transparent
substrate; and

a signal transmission structure, wherein the at least one
control element is connected to the plurality of LED
modules via the signal transmission structure, and the
plurality of LED modules are connected to each other
via the signal transmission structure.

2. The spliced display of claim 1, wherein the at least one
control element is disposed on an edge of the back surface
of the transparent substrate.

3. The spliced display of claim 1, wherein the signal
transmission structure comprises a circuit layer and a plu-
rality of conductive bumps, the plurality of conductive
bumps are respectively disposed between the driving driving
backplanes and the transparent substrate, and the circuit
layer is disposed on the back surface of the transparent
substrate and electrically connected to the at least one
control element and the plurality of conductive bumps.

4. The spliced display of claim 3, wherein each of the
LED modules comprises at least one positioning bump, each
of the driving driving backplanes has at least one positioning
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through-hole, and the at least one positioning bump is
located at an end of the at least one positioning through-hole.

5. The splicing display apparatus according to claim 1,
comprising an adhesive layer, wherein the adhesive layer
covers the plurality of micro LEDs and is filled in a gap
between the plurality of LED modules.

6. The spliced display of claim 3, wherein each of the
driving backplanes has at least one through-hole, and a
portion of the adhesive layer is adapted to be discharged via
the at least one through-hole.

7. The spliced display of claim 1, wherein the at least one
control element is adapted to actively drive the plurality of
micro LEDs.

8. The spliced display of claim 1, wherein each of the
plurality of LED modules comprises at least one driving
element, the at least one driving element is disposed on the
driving backplane, and the at least one control element is
adapted to control the at least one driving element to drive
the plurality of micro LEDs.

9. The spliced display of claim 8, wherein the signal
transmission structure comprises a plurality of circuit struc-
tures, the plurality of circuit structures are respectively
disposed on the driving driving backplanes, and each of the
plurality of circuit structures is connected to the at least one
corresponding driving element and the plurality of corre-
sponding micro LEDs.

10. The spliced display of claim 9, wherein the signal
transmission structure comprises at least one first photoelec-
tric conversion element, a plurality of second photoelectric
conversion elements, and a plurality of optical waveguides,
the at least one first photoelectric conversion element is
disposed on the transparent substrate and connected to the at
least one control element, the plurality of second photoelec-
tric conversion elements are respectively disposed on the
driving backplanes, the plurality of second photoelectric
conversion elements on the same driving backplane are
connected to each other via at least one of the optical
waveguides, the second photoelectric conversion element on
the driving backplane adjacent to the first photoelectric
conversion element is connected to the first photoelectric
conversion element via at least one of the optical wave-
guides, and each of the plurality of second photoelectric
conversion elements is connected to at least one correspond-
ing driving element through the corresponding circuit struc-
ture.

11. The spliced display of claim 10, wherein the signal
transmission structure comprises a plurality of optical cou-
pling elements, the plurality of optical coupling elements are
respectively disposed on the driving backplanes and respec-
tively connected to the plurality of corresponding second
photoelectric conversion elements, and at least one of the
optical coupling elements on each of the driving backplane
1s aligned with at least one of the optical coupling elements
on another adjacent driving backplane.

12. The spliced display of claim 11, wherein each of the
plurality of optical coupling elements is directly connected
to the corresponding second photoelectric conversion ele-
ment.

13. The spliced display of claim 11, wherein each of the
optical coupling elements is connected to the corresponding
second photoelectric conversion element via the correspond-
ing optical waveguide.

14. The spliced display of claim 1, wherein each of the
plurality of LED modules comprises at least one spacer, and
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the at least one spacer is connected between the driving
backplane and the back surface of the transparent substrate.

15. The spliced display of claim 1, wherein each of the
plurality of LED modules has a plurality of pixels arranged
in an array, each of the plurality of pixels comprises a
portion of the plurality of micro LEDs, the plurality of pixels
comprise a plurality of first pixels and a plurality of second
pixels, the plurality of first pixels are adjacent to another one
of the plurality of LED modules and located between the
plurality of second pixels and the another one of the LED
module, and a width of each of the plurality of first pixels is
smaller than a width of each of the plurality of second pixels.

16. The spliced display of claim 15, wherein the plurality
of first pixels are arranged along a first direction, the
plurality of second pixels are arranged along the first direc-
tion, and the width of each of the plurality of first pixels
along a second direction perpendicular to the first direction
is smaller than the width of each of the plurality of second
pixels along the second direction.

17. The spliced display of claim 1, wherein each of the
driving backplanes comprises a reflective layer.

18. The spliced display of claim 17, wherein a material of
the reflective layer comprises aluminum, titanium or barium.

19. The spliced display of claim 17, wherein the driving
backplane comprises at least one dielectric layer and at least
one circuit layer, the circuit layer and the reflective layer are
respectively located at two opposite sides of the dielectric
layer.

20. The spliced display of claim 17, wherein the reflective
layer is a closed annular shape.

* % % k¥
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