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1o

Weather-resistant light emitting diode (LED) assemblies,
which prevent water and moisture from entering the LED
assemblies, which may be integrated to form a display, so
that images may be displayed on the display are provided. A
waterproof light emitting diode (LED) assembly including
an LED tile including one or more LED boards; and a power
box, wherein each LED board includes an array of LEDs,
and the LED tile and the power box are connected through
a plurality of waterproof connector assemblies is provided.
Each waterproof connector assembly comprises a water-
proof connector plug and waterproof connector socket hav-
ing an O-ring, wherein the waterproof connector having the
O-ring cooperatively interfacing with the waterproof con-
nector plug seals the waterproof connector assembly. A
waterproof LED panel including a plurality of waterproof
LED assemblies mounted on a LED panel frame is also
provided.
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WEATHER-RESISTANT LED ASSEMBLY

TECHNICAL FIELD

[0001] The present disclosure relates to weather-resistant
light emitting diode (LED) assemblies, which prevent water
and moisture from entering the LED assemblies, which may
be integrated to form a display, so that images may be
displayed on the display.

BACKGROUND

[0002] Outdoor LED displays are subject to a variety of
weather conditions, among which water and moisture are
particularly troublesome for electronic components in the
LED display system. Accordingly, water/moisture proof
LED assemblies are of great importance for LED outdoor
applications. Traditional designs often employ cabinets
separated from the LED display, which house electronics
such as power supply, receivers that receive video signals,
and transmitters that transmit (send) video signals to the
LED display. Receivers and transmitters (senders) contain
printed circuit boards (PCBs) and other electronic compo-
nents as well as wires (wirings).

[0003] Accordingly, there is a need for apparatuses to
prevent water and moisture from entering the LED assem-
blies to prevent damage to the LED assemblies, so that
images may be displayed on a display.

SUMMARY

[0004] In one or more embodiments, there is provided
waterproof LED assemblies that have distributed power
boxes associated with LED arrays to form LED assemblies
(LED modules). Each power box is hermetically sealed
while the LED arrays include hermetically sealed boards.
The power box and the LED boards may be connected via
a waterproof connector assembly.

[0005] In one or more embodiments, there is provided a
waterproof light emitting diode (LED) assembly including
an LED tile including one or more LED boards; and a power
box, wherein each LED board includes an array of LEDs,
and the LED tile and the power box are connected through
one or more waterproof connector assemblies.

[0006] In one or more embodiments, each waterproof
connector assembly may include a waterproof connector
socket and waterproof connector plug, wherein the water-
proof connector socket receives the waterproof connector
plug.

[0007] In one or more embodiments, each waterproof
connector assembly may include a waterproof connector
plug and waterproof connector socket having an O-ring,
wherein the waterproof connector having the O-ring coop-
eratively interfacing with the waterproof connector plug
seals the waterproof connector assembly.

[0008] In one or more embodiments, each LED board in
the LED tile may have one waterproof connector plug, and
each power box has one waterproof socket.

[0009] In one or more embodiments, the power box may
include a power supply.

[0010] In one or more embodiments, a number of LED
boards in the LED tile may equal a number of the plurality
of waterproof connector sockets; and each LED board in the
LED tile may have one of the plurality of waterproof
connector plugs.
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[0011] In one or more embodiments, a waterproof light
emitting diode (LED) assembly may further include a struc-
tural support having openings, wherein each opening
receives one of the plurality of waterproof connector assem-
blies, and wherein the support is positioned between the
LED tile and the power box.

[0012] In one or more embodiments, the power box may
have a front cover including a plurality of alignment steps
forming a grid having a surface; a structural support may be
positioned between the LED tile and the power box; and the
surface of the grid may be positioned in close contact with
the structural support for alignment of the LED tile and the
power box during assembly of the waterproof LED assem-
bly.

[0013] In one or more embodiments, each power box may
be hermetically sealed.

[0014] In one or more embodiments, each power box may
include a power supply.

[0015] In one or more embodiments, the power box may
include a back cover including a waterproof video input
connector to receive input video signals for the waterproof
LED assembly.

[0016] In one or more embodiments, the power box may
include a back cover including a waterproof video output
connector to output video signals from the waterproof LED
assembly.

[0017] In one or more embodiments, the power box may
include a back cover including a waterproof power input
connector to receive power for the waterproof LED assem-
bly.

[0018] In one or more embodiments, the power box may
include a back cover including a waterproof power output
connector to output power from the waterproof LED assem-
bly.

[0019] Inone or more embodiments, each LED board may
be hermetically sealed.

[0020] In one or more embodiments, a waterproof LED
assembly may further include a structural support, wherein
the support is positioned between the LED boards forming
the LED tile and the power box, and wherein each LED
board has magnets to couple the structural support to the
LED boards of the LED tile.

[0021] Inone or more embodiments, each LED board may
include a plurality of driver chips, wherein each driver chip
may receive a driving signal from the power box and may
drive corresponding LEDs of the waterproof LED assembly
in response to the driving signal.

[0022] In one or more embodiments, there is provided a
waterproof LED panel including a plurality of waterproof
LED assemblies of one or more embodiments mounted on a
LED panel frame.

[0023] Inone or more embodiments, the LED panel frame
defines a plurality of windows, each window receives one or
more plates, and each of the one or more plates has one or
more amongst the plurality of waterproof LED assemblies
affixed thereto.

[0024] In one or more embodiments, each of the one or
more plates has a plurality of openings, each waterproof
connector assembly extends through one of the plurality of
openings on the plate.

[0025] In one or more embodiments, there is a method for
constructing the waterproof LED panel of one or more
embodiments, which may include constructing a LED panel
frame having a plurality of windows, mounting one or more



US 2023/0392780 Al

plates in each of the plurality of windows; and mounting one
or more of the waterproof LED assemblies on each of the
one or more plates.

[0026] In one or more embodiments, there is provided a
method further including connecting the power box in each
of the waterproof LED assembly with an external power
source and an external signal source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The teachings of the present invention can be
readily understood by considering the following detailed
description in conjunction with the accompanying drawings.
[0028] FIG. 1 is an exploded view of a weather-resistant
(waterproof) LED assembly (LED module) in an exemplary
embodiment.

[0029] FIG. 2A is a perspective view of an LED board in
an exemplary embodiment.

[0030] FIG. 2B is a side view of an LED board in an
exemplary embodiment.

[0031] FIG. 2C is a rear view of an LED board in an
exemplary embodiment

[0032] FIG. 3 shows a back cover of a power box in an
exemplary embodiment.

[0033] FIG. 4 shows a front cover of a power box in an
exemplary embodiment.

[0034] FIG. 5 is an exploded view of a power box in an
exemplary embodiment.

[0035] FIG. 6 is an exploded view of a waterproof LED
panel in an exemplary embodiment.

[0036] FIG. 7A shows a waterproof LED panel without a
power box in an exemplary embodiment.

[0037] FIG. 7B shows a bottom section of the waterproof
LED panel of FIG. 7A without the power box.

DETAILED DESCRIPTION

[0038] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which are
illustrated in the accompanying drawings. It is noted that
wherever practicable, similar or like reference numbers may
be used in the drawings and may indicate similar or like
elements.

[0039] The drawings depict embodiments of the present
disclosure for purposes of illustration only. One skilled in
the art would readily recognize from the following descrip-
tion that alternative embodiments exist without departing
from the general principles of the disclosure.

[0040] In embodiments, the term “water and moisture
proof” may be used interchangeably with the terms “water-
proof” and “weather-resistant,” which generally means hav-
ing structural features that enable complete or partial pre-
vention from water or moisture penetration.

[0041] FIG. 1 is an exploded view of a weather-resistant
(waterproof) LED assembly (LED module) 100 in an exem-
plary embodiment. The waterproof LED assembly 100
includes a power box 110, an aluminum plate 120 having
openings (holes) 125, one or more magnets 130, and an LED
tile 140, which integrates and/or includes a plurality of LED
boards 150. In an exemplary embodiment in FIG. 1, the LED
tile 140 includes eight LED boards 150. Each LED board
150 has one or more arrays of LEDs.

[0042] FIG.2A s a perspective view of an LED board 150
of LED tile 140 in an exemplary embodiment, FIG. 2B is
side view of the LED board 150 of LED tile 140 in an
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exemplary embodiment, and FIG. 2C is a rear view of the
LED board 150 of LED tile 140 in an exemplary embodi-
ment. As shown in one or more of FIGS. 2A-2C, the LED
board 150 has a waterproof connector plug 200, an LED
board aluminum plate 210, twelve LED driver chips 220,
three alignment pins 230, and six magnets 130. In this
exemplary embodiment, each LED board 150 has twelve
LED arrays disposed on the front side of the LED board (not
shown), each driven by one of the twelve LED chips.
Although one or more of FIGS. 2A-2C show the LED board
150 with twelve LED driver chips 220, this is only one
example. The LED board 150 may include any number of
LED driver chips 220. The LED driver chips 220 may be the
same or different. Each driver chip 220 receives a driving
signal from the power box 110 and drives corresponding
LEDs of a corresponding LED array in accordance with the
driving signal (in response to the driving signal). Although
three alignment pins 230 are shown in one or more of FIGS.
2A-2C, two or more alignment pins 230 may be used for
alignment. The magnets 130 may be mounted on the LED
board aluminum plate 210 as shown in one or more of FIGS.
2A-2C. Although one or more of FIGS. 2A-2C show six
magnets 130, this is only one example. The LED board 150
may include any number of magnets 130.

[0043] FIG. 3 shows a back cover (rear cover) 300 of the
power box 110 in an exemplary embodiment, and FIG. 4
shows a front cover 400 of the power box 110 in an
exemplary embodiment. The back cover 300 of FIG. 3
includes a waterproof video input connector 310, a water-
proof video output connector 320, a waterproof power input
connector 330, a waterproof power output connector 340,
and four fixtures 350 configured to receive corresponding
screws through openings (holes or screw holes) in fixtures
350. The waterproof video input connector 310 provides a
video input port to power box 110. The waterproof video
output connector 320 provides a video output port to power
box 110. The waterproof power input connector 330 pro-
vides a power input port to power box 110. The waterproof
power output connector 340 provides a power output port to
power box 110. The number of fixtures 350 may be any
number.

[0044] Referring to FIG. 4, the front cover 400 of the
power box 110 faces the LED tile 140 through openings 125
of the aluminum plate 120 when the waterproof LED
assembly 100 is assembled. In this exemplary embodiment,
the front cover 400 of power box 110 includes eight water-
proof connector sockets 410 as well as six alignment steps
420 and four fixtures 430 configured to receive correspond-
ing screws through openings (holes or screw holes) in
fixtures 430. The number of waterproof connector sockets
410 corresponds to the number of LED boards 150 inte-
grated in the LED tile 140 where each LED board 150 has
a waterproof connector plug 200. In addition, screws (not
shown) may be inserted through fixtures 350 of the back
cover 300 of the power box 110 and fixtures 430 of the front
cover 400 of the power box 110. Moreover, the alignment
steps 420 on the front cover 400 of power box 110 form a
grid. The surface of the grid is in close contact with the
aluminum plate 120 when the waterproof LED assembly
100 is assembled. The number of fixtures 430 may be any
number, and the number of alignment steps 420 may be any
number. Preferably the number of fixtures 430 of the front
cover 400 should be equal to the number of fixtures 350 of
the back cover 300.
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[0045] FIG. 5 is an exploded view of a power box 100
including back cover 300 and front cover 400 in an exem-
plary embodiment. Each waterproof connector socket 410
may include an O-ring 415. The exploded view of the power
box 110 in FIG. 5 further shows a power supply 500 and
HUB board 510 that are sealed by a sealing ring 520 inside
the power box 110 when assembled. The HUB board 510 is
a PCB board. It hosts the power supply 500, a receiver card
(not shown), connector sockets 410, etc. As such, the power
box 100 supplies power as well as signals to the LED boards
150.

[0046] Referring to FIGS. 1-5, the LED board 150 in FIG.
2 includes a waterproof connector plug 200 which is con-
figured to be connected to one of the waterproof connector
sockets 410 of FIG. 4 during assembly of the waterproof
LED assembly 100. In the embodiments shown in FIGS.
1-5, eight waterproof connector plugs 200 are configured to
connect with eight waterproof connector sockets 410,
respectively, where each waterproof connector socket 410
has an O-ring 415. The connection of a waterproof connec-
tor plug 200 and a waterproof connection socket 410 forms
a waterproof connector assembly (waterproof connector).
Each waterproof connector socket 410 has an O-ring 415
that, cooperatively interfacing with the waterproof connec-
tor plug 200, seals the waterproof connector assembly
(waterproof connector) when assembled. Each LED Board
150 is configured to receive power and input signals from
the power box 110 through the waterproof connector assem-
bly.

[0047] Referring to FIGS. 1-5, the aluminum plate 120 has
eight openings 125. When the waterproof LED assembly
(LED module) 100 is assembled, the aluminum plate 120 is
sandwiched between the power box 100 and the LED tile
140. Each of the eight waterproof connector plugs 200
extends through one of the openings 125 of the aluminum
plate 120 and plugs into a waterproof connector socket 410
on the front? cover 400 the power box 110. The aluminum
plate 120 provides structural support and provides structures
for alignment of the LED tile 140 with the aluminum plate
120. The aluminum plate 120 (structural support) has a
plurality alignment holes that receive alignment pins 230
from LED boards 150 integrated into the LED tile 140, so
that the aluminum plate 120 aligned with the LED tile 140.
Although FIGS. 1-5 show an LED tile 140 with eight LED
boards 150, this is only an example. The LED tile 140 may
have more than eight LED boards 150 or less than eight LED
boards 150. Preferably, the number of LED boards 150
corresponds to the number of openings 125 in the aluminum
plate 120 and the number of waterproof connector sockets
410.

[0048] Referring to FIGS. 1-5, the LED tile is already
sealed and/or waterproofed before assembly into the water-
proof LED assembly 100. In addition, the power box 110 has
also been sealed and/or waterproofed before assembly into
the waterproof LED assembly 100. The sealing mechanism
and/or waterproofing mechanism of the power box 110 and
the LED tile 140 can be any know suitable sealing mecha-
nism. Moreover, as indicated above, each waterproof con-
nector socket 410 has an O-ring 415 that, cooperatively with
the waterproof connector plug 200, seals the waterproof
connector assembly (waterproof connector) when
assembled. Accordingly, all waterproof connector assem-
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blies are waterproof and/or sealed. Accordingly, the water-
proof LED assembly 100 is waterproof and weather resis-
tant.

[0049] The power box 110 and the LED tile 140 can be
connected without the aluminum plate 120 and remain
waterproof. Further, the aluminum plate 120 or any struc-
tural support may be sealed together with the LED tile 140.
[0050] FIG. 6 is an exploded view of a waterproof LED
panel 600 in an exemplary embodiment. The waterproof
LED panel 600 includes a plurality of waterproof LED
assemblies (LED modules) 100. In an exemplary embodi-
ment in FIG. 6, there are three waterproof LED assemblies
100, with each waterproof LED assembly 100 including
eight LED boards 150 forming one LED tile 140, for each
aluminum LED panel plate 610. Each LED board 150 is
hermetically sealed. In an exemplary embodiment in FIG. 6,
there are four aluminum LED panel plates 610 mounted on
aluminum frame 620, which are sealed by a sealant 630, and
which are integrated to form an LED array. In this embodi-
ment, the sealant 630 is a sealing ring. In other embodi-
ments, the sealant can be epoxy resin that glues the back and
front cover the power box together.

[0051] Accordingly, an exemplary embodiment in FIG. 6
shows a waterproof LED panel 600 including twelve water-
proof LED assemblies such as twelve of the waterproof LED
assemblies 100 shown in FIG. 1. Although FIG. 6 shows
only one power box 110, it is understood that each of the
twelve waterproof LED assemblies 100 includes a power
box 110. Each power box 110 is hermetically sealed.
Although the waterproof LED panel 600 of FIG. 6 includes
twelve waterproof LED assemblies 100, the waterproof
LED panel 600 may include any number of waterproof LED
assemblies 100.

[0052] FIG. 7A shows details of the spatial relationship
between the power box 110 and the aluminum plate 610 in
an LED panel 600 in an exemplary embodiment, and FIG.
7B shows an enlarged bottom section of FIG. 7A. Although
eight LED boards 150 are integrated into an LED tile 140
and connected to one power box 110, FIG. 7A shows the
front of one LED boards corresponds to one of the eight
waterproof connector sockets on the power box 110. It
further exposes seven of eight waterproof connector sockets
410 on the power box 110 protruding through the openings
in the aluminum plate. In an exemplary embodiment in FIG.
7A, the LED board 150 employs one waterproof connector
plug 200 that connects with one of the eight waterproof
connector sockets 410 in the power box 110 for form a
waterproof connection assembly (waterproof connector).
[0053] In an exemplary method of assembling a water-
proof LED panel 600, four aluminum LED panel plates 610
are mounted on the aluminum LED panel frame 620, and
sealed with sealant 630. An LED tile 140 and associated
power box 110 is mounted on the aluminum LED panel
plates 610, connected and fastened to the aluminum panel
frame 620. Then, the next LED tile 140 and associated
power box 110 are mounted, until all the LED tiles 140 and
power boxes 110 are mounted to form a complete water-
proof LED panel 600, which includes a plurality of water-
proof LED assemblies 100.

[0054] Numerous variations of the illustrated example are
within the scope of this disclosure. For example, rather than
a unitary LED tile that integrates eight LED boards as one
unit, the LED tile may have only one board. In other words,
individual LED board can be one sealed unit that is inde-
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pendent from other LED boards. The size of the LED board
or the LED tile may vary as practical and suitable. Instead
of using magnets, other known fasteners can be used to
fasten the LED tile to the aluminum plate or the power box.
One power box may be connected to one LED tile or a
plurality of LED tiles.

[0055] In another exemplary embodiment, each LED
board 150 includes a waterproof connector socket with
O-ring and the front cover of each power box may include
a waterproof connector plug. This waterproof connector
socket with O-ring and waterproof connector plug may form
a waterproof connector assembly (waterproof connector).
[0056] While embodiments of this disclosure have been
shown and described, modifications can be made by one
skilled in the art without departing from the spirit or teaching
of this invention. The embodiments described herein are
exemplary only and are not limiting. Many variations and
modifications of methods, systems and apparatuses are
possible and are within the scope of the invention. Accord-
ingly, the scope of protection is not limited to the embodi-
ments described herein, but is only limited by the claims.
The scope of the claims shall include all equivalents of the
subject matter of the claims.

What is claimed is:

1. A waterproof light emitting diode (LED) assembly
comprising:

an LED tile including one or more LED boards; and

a power box,

wherein each LED board comprises an array of LEDs, and

the LED tile and the power box are connected through
one or more waterproof connector assemblies.

2. The waterproof LED assembly of claim 1, wherein each
waterproof connector assembly comprises a waterproof con-
nector socket and waterproof connector plug, wherein the
waterproof connector socket receives the waterproof con-
nector plug.

3. The waterproof LED assembly of claim 1, wherein each
waterproof connector assembly comprises a waterproof con-
nector plug and waterproof connector socket having an
O-ring, wherein the waterproof connector having the O-ring
cooperatively interfacing with the waterproof connector
plug seals the waterproof connector assembly.

4. The waterproof LED assembly of claim 3, wherein each
LED board in the LED tile has one waterproof connector
plug, and each power box has one waterproof socket.

5. The waterproof LED assembly of claim 1, wherein the
power box comprises a power supply, a receiver card, and
connectors for LED boards.

6. The waterproof LED assembly of claim 2, wherein:

a number of LED boards in the LED tile equals a number

of the plurality of waterproof connector sockets; and
each LED board in the LED tile has one of the plurality
of waterproof connector plugs.

7. The waterproof LED assembly of claim 1, further
comprising a structural support having openings, wherein
each opening receives one of the plurality of waterproof
connector assemblies, and wherein the support is positioned
between the LED tile and the power box.

8. The waterproof LED assembly of claim 1, wherein:

the power box has a front cover including a plurality of

alignment steps forming a grid having a surface;

a structural support is positioned between the LED tile

and the power box; and
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the surface of the grid is positioned in close contact with
the structural support for alignment of the LED tile and
the power box during assembly of the waterproof LED
assembly.

9. The waterproof LED assembly of claim 1, wherein each
power box is hermetically sealed.

10. The waterproof LED assembly of claim 1, wherein
each power box includes a power supply.

11. The waterproof LED assembly of claim 1, wherein the
power box comprises a back cover including a waterproof
video input connector to receive input video signals for the
waterproof LED assembly.

12. The waterproof LED assembly of claim 1, wherein the
power box comprises a back cover including a waterproof
video output connector to output video signals from the
waterproof LED assembly.

13. The waterproof LED assembly of claim 1, wherein the
power box comprises a back cover including a waterproof
power input connector to receive power for the waterproof
LED assembly.

14. The waterproof LED assembly of claim 1, wherein the
power box comprises a back cover including a waterproof
power output connector to output power from the waterproof
LED assembly.

15. The waterproof LED assembly of claim 1, wherein
each LED board is hermetically sealed.

16. The waterproof LED assembly of claim 1, further
comprising a structural support, wherein the support is
positioned between the LED boards forming the LED tile
and the power box, and wherein each LED board has
magnets to couple the structural support to the LED boards
of the LED tile.

17. The waterproof LED assembly of claim 1, wherein
each LED board includes a plurality of driver chips, wherein
each driver chip receives a driving signal from the power
box and drives corresponding L.EDs of the waterproof LED
assembly in response to the driving signal.

18. A waterproof LED panel comprising a plurality of
waterproof LED assemblies of claim 1 mounted on a LED
panel frame.

19. The waterproof LED panel of claim 18, wherein the
LED panel frame defines a plurality of windows, each
window receives one or more plates, and each of the one or
more plates has one or more amongst the plurality of
waterproof LED assemblies affixed thereto.

20. The waterproof LED panel of claim 18, wherein each
of the one or more plates has a plurality of openings, each
water proof connector assembly extends through one of the
plurality of openings on the plate.

21. A method for constructing the waterproof LED panel
of claim 18, comprising:

constructing a LED panel frame having a plurality of

windows,

mounting one or more plates in each of the plurality of

windows; and

mounting one or more of the waterproof LED assemblies

on each of the one or more plates.

22. The method of claim 21, further comprising: connect-
ing the power box in each of the waterproof LED assembly
with an external power source and an external signal source.
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