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(57) ABSTRACT

A light emitting diode (“LED”) backlight assembly. The LED
backlight assembly has a bottom container which has a bot-
tom plate and a side edge surrounding the bottom plate, a
plurality of light emitting diode printed circuit boards (“LED-
PCBs”) on the bottom plate, and a connector which is closely
located to edge located LEDs. The connector of the LED-
PCB is closely located to an LED driving board, which is
disposed at a lateral space of a lateral part of the bottom
container to limit a vertical thickness of the backlight light
assembly.
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LIQUID CRYSTAL DISPLAY WITH LIGHT
EMITTING DIODE BACKLIGHT ASSEMBLY
AND LIQUID CRYSTAL DISPLAY THEREOF

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 12/419,376, filed on Apr. 7, 2009, which
claims priority to Korean Patent Application No. 2008-
78899, filed on Aug. 12, 2008, and all the benefits accruing
therefrom under 35 U.S.C. §119, the contents of which in its
entirety are herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] (1) Field of the Invention

[0003] This disclosure relates to a liquid crystal display
(“LCD”) with a light emitting diode (“LED”) backlight
assembly, and more particularly, to the LED backlight assem-
bly having an LED driving board disposed at a lateral part of
a bottom container of the LED backlight assembly.

[0004] (2) Description of the Related Art

[0005] As display devices are used in everyday life, the
liquid crystal display (“LCD”) has been gaining in popularity.
To display an image, the LCD has both a liquid crystal (“LC™)
panel and a backlight assembly. The backlight assembly
emits light, while the LC panel receives the light from the
backlight assembly and displays an image by selectively
allowing light from the backlight assembly to pass through
the LC panel.

[0006] A commercially available light source includes a
cold cathode fluorescent lamp (“CCFL”), which has a glass
tube and a pair of electrodes at both sides thereof. Another
type of light source is a light emitting diode (LED), which has
been gaining popularity because the LED is superior to a
CCFL in reproducing color and consumes less electricity.
[0007] An LED backlight assembly can have a plurality of
LEDs mounted on a printed circuit board (*PCB”), hereinaf-
ter termed an “LED-PCB”, to give sufficient light to the LC
panel. In further detail, on an LED-PCB, one LED is sepa-
rated from a contiguous LED with a gap which is a function
of the luminance of each LED. In the same manner, the LEDs
are distributed across the whole LED-PCB. Further, since
each LED is electrically driven, an electrical connector, here-
inafter an LED-PCB connector, is located beyond an edge
LED by a distance longer than a gap between LEDs to give
enough luminance at the edge area of the LED-PCB.

[0008] In addition, a bottom container with a bottom plane
is provided to accommodate the LED-PCB. Specifically, the
bottom plane of the bottom container supports the LED-PCB
with its inner side whereas an LED driving board is supported
by an outer side of the bottom plane. Here, the LED driving
board receives a signal from an outer device and exports a
transformed signal to the LED-PCB.

[0009] The LED driving board is separated from the LED-
PCB by the bottom plane of the bottom container and is
connected to the LED-PCB by a cable which passes through
athrough-hole. In further detail, the through-hole is formed at
either the bottom plane or a side wall of the bottom container
to provide a passage for the cable whose ends are connected
to a LED-PCB connector and an LED driving board connec-
tor, respectively.

[0010] Thus the LED-PCB connector is located near the
side wall of the bottom container so as not to reduce the
luminance uniformity; and the LED driving board connector
is located on one edge of the LED driving board. Since the
LED driving board is fixed on a different side from the LED-
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PCB, the cable is very lengthy and its connection to both the
LED driving board and LED-PCB is very difficult.

[0011] Still further, the edge and outwardly located LED-
PCB connector makes the backlight assembly and the LCD
bulky, especially in a top plan plane view. Here, an additional
side mold can be introduced at the inner side of the side wall
of the bottom container to hide the connector, however by
hiding the structure, the plane of the backlight assembly and
the LCD is increased.

[0012] Furthermore, since the LED driving board is fixed to
the outer surface of the bottom plane, and electrical parts,
such as resisters, capacitors and integrated circuits (“ICs”) on
the LED driving boards are outwardly extended from the
bottom plane, the thickness of the backlight assembly is
increased.

BRIEF SUMMARY OF THE INVENTION

[0013] Thus, it is an aspect of the disclosure to provide an
improve LED backlight assembly wherein the location of the
LED-PCB connector, location of the LED driving board, and
structure of the bottom frame are designed to make the LCD
compact and easy to assemble.

[0014] According to an embodiment, a light emitting diode
printed circuit board has a plurality of light emitting diodes
having a gap between themselves which is selected to have
enough luminance and uniformity thereof. To supply electric-
ity to each of the light emitting diodes, a light emitting diode
printed circuit board connector is located at an end of the light
emitting diode printed circuit board in the vicinity of an edge
located light emitting diode of the light emitting diode array
of the light emitting diode printed circuit board. Thus, a
distance between the light emitting diode printed circuit
board connector and the edge located light emitting diode is
shorter than the gap between neighboring light emitting
diodes; further, the light emitting diode printed circuit board
connector may be between two contiguous edge located light
emitting diodes.

[0015] Disclosed herein is a light emitting diode printed
circuit board, including: a printed circuit board, a plurality of
light emitting diodes mounted on the printed circuit board,
wherein at least two of the plurality of the light emitting
diodes are contiguous and are spaced apart by a first gap, a
light emitting diode printed circuit board connector mounted
on the printed circuit board, wherein the light emitting diode
printed circuit board connector is spaced apart from at least
one of the plurality of light emitting diodes by a distance less
than the first gap, and an electrical pattern embedded in the
printed circuit board, the electrical pattern electrically con-
necting the light emitting diode printed circuit board connec-
tor and the plurality of light emitting diodes.

[0016] Also disclosed is a backlight assembly, a bottom
container including a bottom plate and a side edge surround-
ing the bottom plate; a light emitting diode printed circuit
board mounted on the bottom plate, the light emitting diode
printed circuit board including a plurality of light emitting
diodes and a light emitting diode printed circuit board con-
nector; a light emitting diode driving board including a light
emitting diode driving board connector; and a signal trans-
mitting cableincluding a first end and a second end, the signal
transmitting cable electrically connecting the light emitting
diode driving board connector and the light emitting diode
printed circuit board connector, wherein at least one side edge
is a lateral part including a lateral space and wherein the light
emitting diode driving board is disposed in the lateral space.
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[0017] Also disclosed is a liquid crystal display including:
abacklightassembly including a bottom container, a plurality
of light emitting diode printed circuit boards, and a light
emitting diode driving board, the bottom container including
alateral part, the lateral part including a lateral space, wherein
the light emitting diode driving board is mounted within the
lateral space; a liquid crystal panel mounted over the plurality
of light emitting diode printed circuit boards, wherein an edge
of the liquid crystal panel is mounted over the lateral part of
the backlight assembly; and a top frame, the top frame includ-
ing an upper part encompassing a plurality of edges of the
liquid crystal panel, wherein a side part is overlapped with a
side of the lateral part of the bottom container, and wherein
each of the light emitting diode printed circuit boards
includes a plurality of light emitting diodes and a light emit-
ting diode printed circuit board connector, wherein both of the
light emitting diodes and the light emitting diode printed
circuit board connector are within a luminance active area
which overlaps the liquid crystal panel.

[0018] Also disclosed is a method of manufacturing aback-
light assembly, including: placing a bottom container, the
bottom container including a bottom plate and a lateral part,
the lateral part including a slope, a flat plate and a vertical
plate, the lateral part including a lateral space defined by the
slope, the flat plate and the vertical plate; mounting a plurality
of light emitting diode printed circuit boards on the bottom
plate of the bottom container, each of the light emitting diode
printed circuit boards including a plurality of light emitting
diodes and a light emitting diode printed circuit board con-
nector, the plurality of light emitting diodes including an edge
located light emitting diode, the light emitting diode printed
circuit board connector located close to an edge located light
emitting diode; combining a light emitting diode driving
board with a shield, the light emitting diode driving board
providing an electric signal to the light emitting diode printed
circuit boards, wherein the shield shields electromagnetic
radiation from the light emitting diode driving board, the light
emitting diode driving board including a light emitting diode
driving board connector, disposing the combined light emit-
ting diode driving board and shield at the lateral space,
mounting the combined light emitting diode driving board
and shield on the bottom container with the shield; and con-
necting a light emitting diode printed circuit board connector
and the light emitting diode driving board connector with a
signal transmitting cable.

[0019] According to another embodiment, a light emitting
diode printed circuit board reflector is mounted on the light
emitting diode printed circuit board with an opening for the
light emitting diodes and light emitting diode printed circuit
board connector cover portion for covering the light emitting
diode printed circuit board connector. Thus, the light emitting
diode printed circuit board connector is apart from the edge
located light emitting diode with a distance shorter than the
gap between light emitting diodes of the light emitting diode
printed circuit board, whereas the light emitting diode printed
circuit board connector cover overlaps with an active area of
a liquid crystal panel.

[0020] According to still another embodiment of the
present invention, a light emitting diode printed circuit board
is encompassed by a bottom container which has a bottom
plate and a lateral part. Thus, the bottom plate supports the
light emitting diode printed circuit board with an inner sur-
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face; the lateral part supports an optical member and light
emitting diode driving board with a flat plate and a lateral
space, respectively.

[0021] Specifically, the lateral part has a slope connected to
the bottom plate, a flat plate supporting the optical member
and a vertical plate defining a lateral space with the slope and
the upper surface. In the lateral space, a light emitting diode
driving board is mounted to face the upper plate with the side
on which electric parts are mounted.

[0022] According to yet another embodiment, the light
emitting diode backlight assembly has a plurality of light
emitting diode printed circuit boards which are aligned ver-
tically. That is, the longer side of the light emitting diode
printed circuit board is orthogonal to the longer edge of a
bottom container of the light emitting diode backlight assem-
bly. Accordingly, light emitting diode printed circuit board
connector of each light emitting diode printed circuit board is
located in the vicinity of the longer edge and connected to a
light emitting diode driving board located within or near the
longer edge of the bottom container. Then, an electrical cable
connects the light emitting diode driving board and each light
emitting diode printed circuit board connector without chang-
ing an extension direction vertically, thereby simplifying
assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and/or other aspects, feature and advan-
tages of the disclosure will become apparent and more readily
appreciated from the following description of the exemplary
embodiments, taken in conjunction with the accompanying
drawings of which:

[0024] FIG. 1 is a perspective view showing an exemplary
embodiment of an LED-PCB having a plurality of LEDs and
an LED-PCB connector placed at an end portion of the LED-
PCB;

[0025] FIG. 2 is a perspective view showing an exemplary
embodiment of an LED-PCB having an LED-PCB reflector
with an opening corresponding to each LED and a connector
cover portion covering the LED-PCB connector of FIG. 1;
[0026] FIG.3A isa perspective view showing anexemplary
embodiment of a backlight assembly having a plurality of
LED-PCBs arranged in parallel, wherein the LED-PCB con-
nectors are under an active area of the backlight assembly;
[0027] FIG. 3B is a combined cross-sectional view show-
ing an exemplary embodiment of the backlight assembly
taken along line A-A' of FIG. 3A and an optical member
disposed thereon, the combined cross-sectional view show-
ing an exemplary embodiment of an LED-PCB connector and
an LED-PCB connector cover within an active area of the
backlight assembly;

[0028] FIG. 4A is a cross-sectional view showing an exem-
plary embodiment of a backlight assembly having an addi-
tional part of an LED driving board added to the cross-sec-
tional view of FIG. 3B;

[0029] FIG. 4B is a cross-sectional view showing an exem-
plary embodiment of a backlight assembly having an addi-
tional part of an LED driving board added to the cross-sec-
tional view of FIG. 3B;

[0030] FIGS. 5A to 5C are cross-sectional views showing
exemplary embodiments of a backlight assembly employing
a signal transmitting cable and showing the location of an
LED-PCB connector and a through-hole in the bottom plate
of the bottom container;
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[0031] FIG. 6 is a perspective view showing an exemplary
embodiment of a corner of a backlight assembly having a
lateral part on which an LED driving board is disposed;
[0032] FIG.7Ais aperspective view showing an exemplary
embodiment of a corner of a bottom container wherein a
lateral part receives the LED driving board of FIG. 6 and a
shield fixing structure is disposed directly on a vertical plane;
[0033] FIG. 7B is an alternative perspective view showing
an exemplary embodiment of a corner of a bottom container
wherein a vertical plane of the lateral part is partly extended
inwardly to form a shield fixing structure;

[0034] FIG.7Cisaperspective view showing anexemplary
embodiment of a corner of a backlight assembly when the
assembly illustrated in FIG. 7B is assembled;

[0035] FIG. 8A is aperspective view showing an exemplary
embodiment of a backlight assembly having a bottom con-
tainer comprising a side part disposed on an edge of a bottom
container other than the edge comprising the LED-PCB con-
nector;

[0036] FIG. 8B is a combined cross-sectional view show-
ing an exemplary embodiment of a backlight assembly taken
along line B-B' of FIG. 8A and an optical member disposed
thereon;

[0037] FIG.9is an exploded perspective view showing an
exemplary embodiment of a backlight assembly comprising
an integrated side reflector; and

[0038] FIG. 10 is an exploded perspective view showing an
exemplary embodiment of an LCD having a bottom container
encompassing an LED driving board, an LC panel, and a top
frame combined with the bottom container.

DETAILED DESCRIPTION OF THE INVENTION

[0039] Reference will now be made in further detail to
exemplary embodiments, examples of which are illustrated in
the accompanying drawings, wherein like reference numerals
refer to like elements throughout. The embodiments are
described below in order to explain the embodiments by
referring to the figures.

[0040] The terms “the”, “a” and “an” do not denote a limi-
tation of quantity, but rather denote the presence of at least
one of the referenced item. The suffix “(s)” as used herein is
intended to include both the singular and the plural of the term
that it modifies, thereby including at least one of that term
(e.g., the “LED”(s) includes at least one “LED”).

[0041] FIG. 1 is a perspective view of an LED-PCB com-
prising a plurality of LEDs and an LED-PCB connector
placed at an end portion of the LED-PCB. Referring to FIG.
1, an LED-PCB 500 is provided with a printed circuit board
(“PCB”) 510, a plurality of LEDs 520 and an LED-PCB
connector 530. Here, the PCB provides electrical connection
between each of the LEDs 520 and the LED-PCB connector
530 with an embedded electrical pattern (not shown).

[0042] To provide improved optical performance, since
LED-PCB 500 provides luminance with a limited number of
LEDs 520, each LED is spaced apart from contiguous LEDs
with a first gap d1 in a first direction and a second gap d2 in a
second direction, as is shown in FIG. 1. Thefirst gap d1 can be
greater than, equal to, or less than the second gap d2. In an
embodiment, the first gap d1 and the second gap d2 are the
same, because each LED 520 has the same radiating charac-
teristics in all directions.

[0043] Alternatively, unlike FIG. 1, the LEDs 520 may be
placed in a triangular, pentagonal, or honeycomb arrange-
ment, so long as high luminance and uniformity can be
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achieved with a limited number of LEDs 520. In this embodi-
ment, the gap between LEDs may be regarded as the distance
between the LEDs that are closest 1o each other.

[0044] At anedge portion ofthe LED-PCB 500, however, a
third gap d3 between an edge located LED 525 and the edge
550 of the LED-PCB 500 is less than the first gap d1 and less
than the second gap d2, which are in the middle of the LED-
PCB 500, since the edge 550 meets a reflector (not shown) for
redirecting light back towards the LED-PCB.

[0045] In addition, the LED-PCB connector 530, disposed
at an end portion of the LED-PCB 510, is electrically con-
nected to each LED 520, and transmits an LED driving signal
by receiving an original LED driving signal from an external
circuit (not shown). Alternatively, the LED-PCB connector
530 can be an Integrated Circuit (“IC”, not shown), wherein
the IC can transmit an LED driving signal.

[0046] As shown in FIG. 1, the LED-PCB connector 530
can be located in the vicinity of an edge located LED 525, or
apart from an edge located LED 525, or contiguous to an
LED, and distance d7 can be less than, equal to or greater than
the gap d3, which is adistance from the edge located LED 525
to an edge where an LED-PCB connector is not disposed. In
an embodiment, gap d7 is less than gap d3. Alternatively, the
LED-PCB connector 530 can be located between two con-
tiguous edge located LEDs 525, thereby enabling the LED-
PCB 500 to be more compact.

[0047] A configuration ofthe LED-PCB is shown in FIG. 2,
which depicts an LED-PCB with an additional reflectors,
when compared to the LED-PCB shown in FIG. 1.

[0048] FIG. 2 is a perspective view of an LED-PCB com-
prising an LED-PCB reflector with an opening corresponding
to each LEDs, and a connector cover portion covering the
LED-PCB connector of FIG. 1. Referring to FIG. 2, the
LED-PCB 500 has an additional LED-PCB reflector 540 on
the PCB 510 to reflect and/or redirect light radiated from the
LEDs520. So thatthe light radiating from the LEDs 520 is not
blocked, the LED-PCB reflector 540 does not cover the LED
520 and has an opening 542 at the location of each LEDs 520.
[0049] In contrast, the LED-PCB reflector 540 covers the
LED-PCB connector 530 with an LED-PCB connector cover
544 since LED-PCB connector 530 is neither light-emitting
nor light reflective, as is the LED-PCB reflector 540. Thus,
without the LED-PCB connector cover 544, the LED-PCB
connecter 530 can be observed from outside of the backlight
assembly, and such observation can detract from the unifor-
mity of light from the backlight assembly. Thus, to fully cover
the LED-PCB connector, the LED-PCB connector cover may
extend beyond an edge of the LED-PCB.

[0050] In another aspect, according to one embodiment of
the invention, the LED-PCB connector cover 544, the LEDs
520, and the LED-PCB connector 530 are located within the
same region of the backlight assembly (not shown). Thus, in
this embodiment, the LEDs 520 and the LED-PCB connector
530 are not separated from each other; instead, LED 520 and
the LED-PCB connector 530 are disposed to be substantially
adjacent to each other and within a space where light is
emitted from the backlight assembly. Consequently, the LED
backlight assembly is observed to provide uniform luminance
and is compact.

[0051] In further detail, the LEDs 520 is vertically under
and horizontally within a luminance active area of the back-
light assembly (not shown), and the LED-PCB connector 530
is also vertically under and horizontally within the luminance
active area of the backlight assembly (not shown). It has been
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observed that this configuration enables a compact backlight
assembly. In the same manner, since the luminance active
area of the backlight assembly is substantially the same or
slight larger than the display area of an L.C panel (not shown),
the LED-PCB connector 530 is also vertically under and
horizontally within the display area of the L.C panel to make
an LCD assembly compact.

[0052] In further detail, FIGS. 3A and 3B show the rela-
tionship between the LED-PCB connector and the luminance
active area of a backlight assembly.

[0053] FIG.3Ais a perspective view of a backlight assem-
bly comprising a plurality of LED-PCBs arranged in a paral-
lel configuration wherein an LED-PCB connector is under an
active area of the backlight assembly. Referring to FIG. 3A, a
plurality of LED-PCBs 500, as is also shown in FIGS. 1 and
2, are disposed on a bottom plate (not shown) of a bottom
container 300. Specifically, the LED-PCBs 500 are disposed
in parallel with a shorter edge 302 of the bottom container 300
to make LED-PCB driving easier. In further detail, if the
LED-PCBs 500 are aligned horizontally along a longer edge
303 of the bottom container 300, then a path of the LED
driving pattern (not shown) embedded inthe LED-PCB 500 is
longer. A longer path may cause an RC delay resulting in
signal distortion not observed in an embodiment with the
shorter electrical path (not shown), such as the embodiment
comprising a vertically aligned LED-PCBs 500.

[0054] In addition, each LED-PCB connector 530 is dis-
posed at the bottom side of the bottom container 300 to face
aslope 313 of the bottom container 300. Also, each LED-PCB
connector 530 is covered by an LED-PCB connector cover
544, which extends to the slope 313 of the bottom container
300. Here, the slope 313 of the bottom container 300 is a part
of a lateral part 310 of the bottom container 300 and inclined
outwardly from the bottom plate (not shown). The other parts
of the lateral part 310 are a flat plate 315 and a vertical plate
311.

[0055] In an embodiment, the flat plate 315 may have an
additional structure for receiving a backlight assembly part,
including an optical member (not shown); the flat plate 315
can also provide a structure for connecting the slope 313 and
the vertical part 311 to define a lateral space (not shown). In
addition, the vertical part 311 can extend from the flat plate
315to form an outermost part of the bottom container 300 and
define a lateral space (not shown) together with the flat plate
315 and the slope 313.

[0056] In addition, regarding the edge 320 of the bottom
container 300, the basic shape can be substantially similar to
the lateral part 310 and have an inner surface 323 facing the
LEDs 520, a flat plate 325 connected to the inner surface 323,
and an outer surface 321 defining an outer dimension of the
bottom container 300. Here, both of the slope 313 and the
inner surface 323 are covered by a side reflector 350 for
redirecting light to the inner space of the bottom container
300.

[0057] The inner space of the bottom container 300 can be
full of light emitted by the LEDs 520 and reflected by the
LED-PCB reflector 540 and the side reflector 350. Therefore,
as shown in FIG. 3A, an upper edge of the side reflector 350
defines an active area of the backlight assembly. Alterna-
tively, wherein both the LEDs 520 and the LED-PCB con-
nector 530 are located more towards the middle of the PCB
than the side reflector 350, the LED-PCB connector 530 can
be within the active area of the backlight assembly 200.
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[0058] FIG. 3B is a combined cross-sectional view taken
along line A-A' of FIG. 3A showing an optical member, the
combined cross-sectional view showing an LED-PCB con-
nector and an LED-PCB connector cover within an active
area of the backlight assembly. Referring to FIG. 3B, on the
flat plate 315 of the bottom container 300, optical member
410 is added to the backlight assembly of FIG. 3A. Specifi-
cally, the optical member 410 can be a light path controlling
member, including at least one of diffusing plate, diffusing
sheet, light collimating sheet or the like, or a combination
comprising at least one of the foregoing light path controlling
members.

[0059] Asis shown in FIG. 3B, the backlight assembly 200
has a luminance active area AR in which the light is radiated
and mixed together. Thus, with the optical member 410,
which can be disposed at the light exiting space of the inner
space of the bottom container 300, the distribution of the light
is altered according to a type and arrangement of the optical
member 410, so that light is evenly emitted from the outer-
most optical member. Specifically, the light 1s spread within
the active area AR of the optical member 410, under which the
slope 313 and the LED-PCB connector 530 are located.
[0060] Inanotheraspect, thereis uniform distribution of the
light on the outermost optical member 410, and the LED-PCB
connecter cover 544, covering the LED-PCB connector 530,
is extended to the slope 313 so as not to make the LED-PCB
connector visible from the outer space of the optical member
410. Alternatively, the LED-PCB connector cover 544 can be
substituted with other cover types as long as the existence of
the LED-PCB connector 530 is not visible from outside of the
backlight assembly. Other cover types, for example, may
include a reflective cap only covering the LED-PCB connec-
tor or a white PET cover directly attached to the LED-PCB
connector, or the like, or a combination comprising at least
one of the foregoing cover types.

[0061] Inaddition, since the slope 313 with a side reflector
350 functions as an imaginary light source by reflecting light
from the LEDs 520, the slope 313 is also horizontally within
and vertically under the luminance active area AR of the
backlight assembly 200, thus enabling the backlight assem-
bly 200 to be compact. Because the slope 313 extends out-
wardly from the bottom to the top of the slope 313, between
the slope 313 and the vertical plate 311, there 1s a lateral space
420, which can accommodate other parts of the backlight
assembly 200.

[0062] FIG. 4A is a cross-sectional view of a backlight
assembly comprising an additional part of an LED driving
board added to the cross-sectional view of FIG. 3B. Referring
to FIG. 4A, a lateral space 420 is defined between the slope
313 and the vertical plate 311 of the bottom container 300. In
the lateral space 420, an LED driving board 430 is disposed
with an LED driving board connector 431 on an outer surface
435 and an electronic part 433 on an inner surface 434.
[0063] The LED driving board 430 provides an electric
signal to each LED board 500. The LED driving board 430
comprises an electronic part 433, wherein electronic part 433
can include an integrated circuit (IC), resistor, capacitor, or
the like, or a combination comprising at least one of the
foregoing electronic parts. By being disposed at a location
that is different from that of the LED driving board connector
431, the electronic part 433 is not exposed to the outer atmo-
sphere and can be protected from mechanical impact. Also,
the electronic part 433 can be disposed to face inwardly,
enabling the thickness of the backlight assembly 200 and the
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size of the LCD assembly to be reduced even if the electronic
part is taller than the LED driving board connector 431.
[0064] This embodiment is not limited to the configuration
of an oppositely positioned LED driving board connector 431
and electronic part 433. Thus both the LED driving board
connector 431 and the electronic part 433 can be placed at the
same surface of the LED driving board 430.

[0065] In any of the foregoing configurations, the outer
surface 435 of the LED driving board may be located above
the outer surface 331 of the bottom plate 330. Thus, the outer
surface 435 of the LED driving board 430 can be disposed
under the flat plate 315, rather than on the outer surface 331 of
the bottom plate 330, to make the backlight assembly 200 and
the LCD more compact.

[0066] Thus the LED driving board connector 431 can pro-
trude from the outer surface 435 of the LED driving board 430
to protrude from the outer surface 331 of the bottom plate 330
for connection with the LED-PCB connector 530. Nonethe-
less, the size of the backlight assembly 200 and the LCD can
be compact because the LED driving board 430 is located
within the bottom plate 330, specifically on the outer surface
331 of the bottom plate 330, of the bottom container 300.
[0067] As is shown in FIG. 4A, for shielding electromag-
netic radiation of the LED driving board 430, a shield 440 is
disposed at the lateral space 420 of the bottom container 300
and combined with the LED driving board 430. For combi-
nation with the LED driving board 430, the shield 440 may be
adhered to the LED driving board 430 by a conductive adhe-
sive or fixed to the LED driving board 430 by a fastener.
Exemplary fasteners include a screw, rivet, or the like.
[0068] The shield 440 may cover substantially the whole
surface of the outer surface of the LED driving board 430, and
can be integrated with the LED driving board 430.

[0069] The shield can cover and hide the outer surface 435
of the LED driving board 430. Thus the outer surface 435 of
the LED driving board 430 is disposed on the flat plate 315
rather than on the outer surface 331 of the bottom plate 330.
The shield 440 may be disposed either in the same plane as the
outer surface 331 of the bottom plate 330, or on the flat plate
315, rather than on the outer surface 331 of the bottom plate
330, to reduce the thickness of the backlight assembly 200
and the LCD.

[0070] To provide an electric signal and power to the LED-
PCB 500, a signal transmitting cable 600 is engaged with the
backlight assembly 200. In detail, one end of the signal trans-
mitting cable 600 is inserted into the LED-PCB connector
530 inlet (not shown), while the other end is inserted into the
LED driving board connector outlet 432. Specifically, the
LED-PCB connector inlet and the LED driving board con-
nector outlet 432 can face each other with an interposed
bottom plane 330. Thus, to reduce the length of the signal
transmitting cable 600, both of the connectors 530, and 431
may be disposed in proximity to each other.

[0071] A manufacturing method of the backlight assembly
can be understood in view of FIG. 4. A bottom container 300
is provided. The bottom container 300 has a bottom plate 330
and a lateral part 310 comprising a lateral space 420, the
lateral space defined by a slope 313, a flat plate 315, and a
vertical plate 311.

[0072] Nextan LED-PCB 500, or a plurality of LED-PCBs
500, are disposed on the bottom plate 330 of the bottom
container 300. Each of the LED-PCB 500 has an LED-PCB
connector 530, which is arranged side by side with the LED-
PCB connector of a contiguous LED-PCB. Alternatively, an
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LED driving board 430 is combined with a shield 440 that can
be fixed to the bottom container 300 and secured into the
lateral space 420 of the lateral part 310.

[0073] Thus, since the shield 440 shields the electromag-
netic radiation from the LED driving board 430, the shield
440 is directly fixed to the electrically conductive metal bot-
tom container 300 while the LED driving board 430 is con-
nected to the bottom container 300 indirectly.

[0074] Next, the LED-PCB 500 and the LED driving board
430 are fixed to the bottom container 300, the signal trans-
mitting cable 600 connected the LED driving board connector
431 and the LED-PCB connector 530 to transmit the LED
driving signal. If desired, the optical member 410 is disposed
on the flat plate 315 of the bottom container 300.

[0075] During assembly of the backlight assembly 200, as
is shown in FIG. 4A, the signal transmitting cable 600 can be
bent twice to pass through a through-hole 333, which is
disposed below the LED-PCB connector 530. Specifically,
the signal transmitting cable 600 is folded at the edge of the
LED-PCB 500, and folded again at the through-hole 333,
below the LED-PCB connector 530. Thus the signal trans-
mitting cable 600 can be disposed in a single direction with-
out bending at an angle so as to shorten the length of the cable
600.

[0076] FIG. 4B is a cross-sectional view showing an
embodiment of a backlight assembly comprising an addi-
tional part of an LED driving board added to the cross-sec-
tional view of FIG. 3B.

[0077] Referring to FIG. 4B, a lateral space 420 is defined
by a slope 313 and a vertical plate 311 of a bottom container
300. In the lateral space 420, an LED driving board 430, is
disposed on the slope. Electronic parts 433 and an LED
driving board connector 431 are disposed on the LED driving
board 430.

[0078] The LED driving board 430 provides an electric
signal to each of the LED board 500 and comprises an elec-
tronic part 433, wherein electronic part 433 can include an
integrated circuit (IC), resistor, capacitor, or the like, or a
combination comprising at least one of the foregoing elec-
tronic parts. By being disposed on the same plane as the LED
driving board connector 431 and in the lateral space 420, the
electronic part 433 is not exposed to the outer atmosphere and
canbe protected from mechanical impact. Also, as is shown in
FIG. 4B, a shield 440 covers the LED driving board 430 to
block electromagnetic radiation generated by the LED driv-
ing board 430.

[0079] The shield 440 can substantially cover the LED
driving board 430, and the LED driving board 430 and the
shield 440 may be integrated to comprise a single electronic
element. Although the shield 440 can cover the LED driving
board 430, the shield 440 can be disposed in the lateral space
420.

[0080] Alternatively, the shield 440 may be a distinct com-
ponent, thus not integrally disposed with the LED driving
board 430 to cover the LED driving board 430. That is, a first
end of the shield 440 can be connected to an inner surface of
the lateral part 310 to define the lateral space 420 and a second
end of the shield 440 can be connected to the bottom plate
330, so that the electronic part 433 is spaced apart from the
LED driving board connector 431.

[0081] For providing an electric signal and power to the
LED-PCB 500, a signal transmitting cable 600 can be
engaged into the backlight assembly 200. In detail, one end of
the signal transmitting cable 600 can be inserted into the



US 2014/0028952 Al

LED-PCB connector 530 inlet (not shown), while the other
end is inserted into the LED driving board connector outlet
432. Specifically, the LED-PCB connector inlet and LED
driving board connector outlet 432 can face each other and be
interposed by bottom plane 330. Thus, to make the signal
transmitting cable 600 short, both of the connectors 530, and
431 may be disposed close to each other.

[0082] Alternatively, the signal transmitting cable may be
arranged in various ways as is shown in FIG. 5A through 5C.

[0083] FIGS. 5A through 5C illustrate various cross-sec-
tional configurations of a signal transmitting cable arrange-
ment within a backlight assembly. FIG. 5A is simplified
cross-sectional view of F1G. 4 showing an embodiment of the
double folding structure of the signal transmitting cable 600.
Specifically, the LED-PCB connector 530 is upwardly dis-
posed on an upper part of the LED-PCB 500 along with LEDs
520, while the LED driving board connector 431 is disposed
on alower part of the outer side of the LED driving board 430.

[0084] The bottom plane 330 has a through-hole 333 dis-
posed under the LED-PCB 500. More specifically, the
through hole 333 overlaps with the LED-PCB connector 530.
Consequently, the signal transmitting cable 600 of FIG. 5A is
folded twice at a point beyond the edge of the LED-PCB 500
and at the through-hole 333 of the bottom plane 330. In
addition, the through-hole 333 may be blocked by an adhesive
tape 620 to prohibit passage of a particle.

[0085] FIG. 5B shows a simplified cross-sectional view of
another exemplary embodiment of a backlight assembly
employing a signal transmitting cable. Unlike FIG. 5A, the
bottom plane 330 of the bottom container 300 has a through-
hole 333' beyond an edge of the LED-PCB 500 to allow the
signal transmitting cable 600" to pass through. Therefore, the
signal transmitting cable 600’ is not folded over at any point
and has less length than in the embodiment illustrated in FIG.
SA.

[0086] FIG.5C shows another exemplary embodiment of a
backlight assembly configuration comprising an LED-PCB
connector on an opposite surface of the LED mounting sur-
face of the LED-PCB. As is shown in FIG. 5C, the LED-PCB
connector 530" is disposed on a lower portion like the LED
driving board connector 431". Specifically, an inlet (not
shown) of the LED-PCB connector 530" is exposed from the
inner space of the bottom container 300 and directly faces the
LED driving board connector 431". Where both connectors
431" and 530" face each other, a signal transmitting cable
600" may be disposed without any bending or folding, unlike
the configurations shown in FIGS. 5A and 5B; therefore, the
total length of the signal transmitting cable 600" can be
reduced.

[0087] In addition, even though the LED-PCB connector
530" is outwardly disposed on the LED-PCB 500, the slope
313 and the vertical plate 311 at lateral side 310 can define a
lateral space 420 to accommodate the LED driving board 430.
Also, the LED-PCB connector 530" can be disposed overlap-
ping the active area AR ofthe backlight assembly (not shown)
to make the backlight assembly and the LCD more compact.

[0088] FIG. 6 is a perspective view showing an exemplary
embodiment of a corner of a backlight assembly comprising
a lateral part on which an LED driving board is disposed.
Specifically, FIG. 6 is acorner of a flipped backlight assembly
of FIG. 3A. Referring to FIG. 6, the backlight assembly 200
has a bottom container 300 and an LED driving board (not
shown) integrated with a shield 440. The bottom container
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has a slope 313, a flat plate 315, and a vertical plane 311 which
define a lateral space 420 in which an LED driving board (not
shown) is positioned.

[0089] Here, the LED driving board (not shown) is indi-
rectly connected to both the bottom plane 330 and the vertical
plane 311 by a shield 440. Tn detail, the LED driving board is
fixed to the shield 440 to provide an integrated structure.

[0090] During assembly, the shield 440 can be disposed on
the bottom plane 330 of the bottom container 300 with a first
fixing structure 650 while the shield 440 is disposed on the
vertical plane 311 of the bottom container 300 with a second
fixing structure 660. Thus, as is shown in FIG. 6, the first
fixing structure 650 and the second fixing structure 660 can
face different directions. In addition, both the first and second
fixing structures 650 and 660 comprise fixing holes on the
shield 440 and the bottom container 300, respectively, along
with a fastener, such as a screw. Alternatively, the fixing
structure may comprise a hole in the shield and a protrusion
on the bottom container, or the like, or a combination com-
prising any of the foregoing configurations.

[0091] After the shield 440 is fixed to the bottom container
300, since both the LED driving board and the electric part
(not shown) disposed thereon at the reverse side from the
shield are positioned in the lateral space 420, the connection
part 445 of the shield 440 and the bottom plane 330 are
substantially smooth and have a height which is less than a
height of a supporting structure 360 of the bottom plane 330.

[0092] Specifically, the supporting structure 360 is
designed for putting the LCD assembly or the backlight
assembly on a stage during the assembly process and can
prevent contact between the stage and any parts of the LCD or
backlight assembly. Therefore, the supporting structure 360
defines the outermost part of both of the LCD and backlight
assembly and allows the location of the shield 440 to remain
within the thickness of the LCD and backlight assembly.

[0093] FIG. 7A is an exploded and perspective view show-
ing an exemplary embodiment of a corner of a backlight
assembly as is shown in FIG. 6, wherein a lateral part receives
the LED driving board while a fixing structure is directly
formed on the vertical plane. Referring to FIG. 7A, in a
second fixing structure of FIG. 6, a penetration hole 663 is
disposed on the edge of a vertical plane 311 to overlap instal-
lation bend 665 of the shield 440. Then, a first screw 667 is
used for connecting both the penetration hole 663 and instal-
lation bend 665.

[0094] In addition, at the first fixing structure of FIG. 6, a
second screw 668 is inserted to a connection part hole 669 and
abottom plane hole 669" from a different direction of each of
the penetration hole 663, the installation bend 665, and the
first screw 667.

[0095] FIG. 7B is an alternative exploded and perspective
corner view of a corner of a bottom container whose vertical
plane of the lateral part is partly extended inwardly to form a
shield fixing structure. Referring to FIG. 7B, unlike FIG. 7A,
a penetration hole 663' of the lateral plane 311 is disposed on
abend 661, whichis partly extended inwardly from the lateral
plane 311 to bottom plane 330. In turn, the shield 440 may be
flat at a point corresponding to the penetration hole 663'.
During assembly, a third screw 667" is inserted from beyond
the bottom plane 330 of the bottom container 300 to an
installation hole 665' of the shield. Also, a fourth screw 667"
is inserted from and in the same direction as the third screw
667" into the penetration hole 663'. Therefore, it has been
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observed that assembly, especially automatic assembly of the
backlight, can be readily performed.

[0096] In another aspect, the bend 661 of the vertical plane
311 may be positioned on the flat plate 315 away from the
edge 312 of the vertical plane 311 so as not to place the head
of the screw 667" beyond the thickness of the “L.CD”.
[0097] FIG.7Cisaperspective view showing anexemplary
embodiment of a corner of a backlight assembly when the
assembly shown in FIG. 7B is finished. Referring to F1G. 7C,
both the third and fourth screws 667", 667" are fixed at sub-
stantially the same height as the flat plate 315 of the bottom
container 300, and from the same direction. In detail, since
the bend 661 is lower in height than the edge 312 of the
vertical plane 311, the head of the screw 667" on the bend 661
may not impact the total thickness of the backlight assembly
or the LCD.

[0098] The backlight assembly can comprise a side part
other than the lateral part.

[0099] FIG. 8A is aperspective view showing an exemplary
embodiment of a backlight assembly comprising a bottom
container whose side parts are disposed on an edge of a
bottom container other than the edge of the LED-PCB con-
nector. Referring to FI1G. 8A, a plurality of LED-PCBs 500
are surrounded by a plurality of edges 370 of the bottom
container 300. In an embodiment, one edge is in the vicinity
of LED-PCB connector 530 and encompasses an LED driv-
ing board (not shown). The edge is a lateral part 310 as is
shown in FIGS. 3A through 7C. In addition, another edge,
specifically side part 320, is neither in the vicinity of the
LED-PCB connectors 350 nor encompass the LED driving
board. The side part 320 is shown in FIG. 8B.

[0100] FIG. 8B is a combined cross-sectional view taken
along line B-B' of FIG. 8A showing an exemplary embodi-
ment of abacklight assembly and an optical member disposed
thereon. Referring to FIG. 8B, a backlight assembly 200
comprises a bottom container 300, an LED-PCB 500, an
LED-PCB reflector 540, a side reflector 380, and an optical
member 410.

[0101] The bottom container 300 has a side part 320. In an
embodiment, side part 320 does not comprise LED-PCB
connectors or LED driving boards. In further detail, the side
part 320 has a flat plate 325, inner wall 323, and a vertical
plane 321. Once an LED driving board is not disposed within
the cavity formed by side part 320, the flat plate 325 can be as
narrow as desired. Thus, so long as the optical member 410 is
supported by the flat plate 325, the flat plate 325 may have a
width determined by the desired overlap distance with the
optical member 410. Alternatively, if there is another part that
may be disposed on the flat plate 325, such as a middle frame
(not shown), then the flat plate 325 may be as narrow as
desired to support both the optical member 410 and the other
part.

[0102] In addition, the inner wall 323 of the side part 320
may extend vertically from the bottom plane 330 of the bot-
tom container 300 since the vertical structure is good for
narrowing the overall dimension of the side part 320. Thus,
even though not depicted in FIG. 8B, a side reflector 380 can
be disposed vertically by being directly attached to the inner
wall 323 of the side part.

[0103] Alternatively, as is depicted in FIG. 8B, the side
reflector 380 may be slanted to effectively reflect light from
the LED 520. Alternatively, although not depicted in FIG. 8B,
the inner wall 323 of the side part 320 can be slanted to
support a side reflector 380, which aids the reflection of the
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light from the LEDs 520. Thus, the side reflector 380, near the
side part 320, may be disposed closer to vertical than the side
reflector near the lateral part of FIGS. 3B through 5C.

[0104] Inaddition, the side reflector can be integrated with
and placed near all the edges of the bottom container.

[0105] FIG. 9 is a perspective view showing an exemplary
embodiment of a backlight assembly which includes an inte-
grated side reflector. Referring to FIG. 9, a backlight assem-
bly 200 has a bottom container 300 and an integrated side
reflector 365. Here, the integrated side reflector 365 fits
within the inner walls 323 and the slope 313 of the bottom
container 300, effectively reflecting light from the LEDs 520.
In addition, the integrated side reflector 365 can comprise
either a film, a thin plastic, or the like so as to make the
backlight assembly compact. In an embodiment, the unified
side reflector 365 may not fit entirely within the inner walls
323.

[0106] FIG. 10 is an exploded perspective view showing an
exemplary embodiment of an LCD comprising a bottom con-
tainer encompassing an LED driving board. Referring to FIG.
10, a backlight assembly 200 of bottom container 300, a
plurality of LED-PCBs 500 and an optical member 410 are
provided.

[0107] In addition to the backlight assembly 200, a middle
frame 700 is disposed on a flat plate 315 of the bottom con-
tainer 300 and covered by a top frame 900. Here, on or over
the flat plate 315 of the bottom container 300, a liquid crystal
(LC) panel 800 is disposed for displaying an image. Thus the
middle frame 700 may also be disposed between the bottom
container 300 and the LC panel 800.

[0108] With respect to the configuration depicted in FIG.
10, regardless of the existence of the middle frame 700, the
LED-PCB connector 530 is located below the LC panel 800
and is in the same optical environment as the LEDs 520 by
being disposed near the LEDs 520. In addition, even though
the LED-PCB connector 530 faces outside, as is depicted in
FIG. 5C, and is not within the same optical environment as the
LEDs 520, still the LED-PCB connector 530 is below the
image displaying area of the LC panel 800. In this case, the
LED-PCB connector 530 is also overlapped with the active
area of the backlight assembly 200.

[0109] At the bottom of the LCD of FIG. 10, an LED-PCB
connector 530 is provided in the vicinity of the LED driving
board 430 so as to accommodate interconnection with a short-
ened electric connector (not shown). With the disclosed sim-
plified configuration, and simplified assembly of the LED-
PCB connector 530 and the LED driving board 430, reduced
assembling time and low manufacturing cost are observed.

[0110] In addition, since the LED driving board 430 is
received within the lateral part 310 of the bottom container
300, an external dimension of both the backlight assembly
and the LCD may be reduced.

[0111] The above-described embodiments are merely
meant to be illustrative and not limiting. It will thus be obvi-
ous to those skilled in the art that various changes and modi-
fications may be made without departing from this disclosure
in its broader aspects. Therefore, the appended claims encom-
pass all such changes and modifications as fall within the true
spirit and scope of this disclosure.
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What is claimed is:

1. A light emitting diode printed circuit board, comprising:

a printed circuit board;

a plurality of light emitting diodes disposed on the printed
circuit board, wherein at least two of the plurality of the
light emitting diodes are contiguous and are spaced apart
by a first gap;

a light emitting diode printed circuit board connector dis-
posed on the printed circuit board, wherein the light
emitting diode printed circuit board connector is spaced
apart from at least one of the plurality of light emitting
diodes by a distance less than the first gap; and

an electrical pattern embedded in the printed circuit board,
the electrical pattern electrically connecting the light
emitting diode printed circuit board connector and the
plurality of light emitting diodes.

2. The light emitting diode printed circuit board of claim 1,
wherein the light emitting diode printed circuit board connec-
tor is disposed between contiguous light emitting diodes,
wherein the contiguous light emitting diodes are spaced apart
by the first gap.

3. The light emitting diode printed circuit board of claim 1,
further comprising a light emitting diode printed circuit board
reflector disposed on the printed circuit board, the light emit-
ting diode printed circuit board reflector comprising a plural-
ity of openings, the openings corresponding to the light emit-
ting diodes, and a light emitting diode printed circuit board
connector cover covering the light emitting diode printed
circuit board connector.

4. The light emitting diode printed circuit board of claim 3,
wherein the light emitting diode printed circuit board connec-
tor cover extends beyond an edge of the printed circuit board.

5. A liquid crystal display comprising:

a backlight assembly comprising a bottom container, a
plurality of light emitting diode printed circuit boards,
and a light emitting diode driving board, the bottom
container comprising a lateral part, the lateral part com-
prising a lateral space, wherein the light emitting diode
driving board is disposed within the lateral space;

a liquid crystal panel disposed over the plurality of light
emitting diode printed circuit boards, wherein an edge of
the liquid crystal panel is disposed over the lateral part of
the backlight assembly; and
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atop frame, the top frame comprising an upper part encom-
passing a plurality of edges of the liquid crystal panel,
whereina side part is overlapped with a side of the lateral
part of the bottom container,

and wherein each of the light emitting diode printed circuit
boards comprises a plurality of light emitting diodes and
a light emitting diode printed circuit board connector,
wherein both of the light emitting diodes and the light
emitting diode printed circuit board connector are within
aluminance active area which overlaps the liquid crystal
panel.

6. A method of manufacturing a backlight assembly, com-

prising:

disposing a bottom container, the bottom container com-
prising a bottom plate and a lateral part, the lateral part
comprising a slope, a flat plate and a vertical plate, the
lateral part comprising a lateral space defined by the
slope, the flat plate and the vertical plate;

disposing a plurality of light emitting diode printed circuit
boards on the bottom plate of the bottom container, each
of the light emitting diode printed circuit boards com-
prising a plurality of light emitting diodes and a light
emitting diode printed circuit board connector, the plu-
rality of light emitting diodes comprising an edge
located light emitting diode, the light emitting diode
printed circuit board connector located close to an edge
located light emitting diode;

combining a light emitting diode driving board with a
shield, the light emitting diode driving board providing
an electric signal to the light emitting diode printed
circuit boards, wherein the shield shields electromag-
netic radiation from the light emitting diode driving
board, the light emitting diode driving board comprising
a light emitting diode driving board connector,

disposing the combined light emitting diode driving board
and shield at the lateral space,

disposing the combined light emitting diode driving board
and shield on the bottom container with the shield; and

connecting a light emitting diode printed circuit board
connector and the light emitting diode driving board
connector with a signal transmitting cable.
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