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Description
Technical Field

[0001] A backlight unit and a liquid crystal display in-
cluding the same are disclosed herein.

Background Art

[0002] With the development of the information socie-
ty, various demands for display devices have been in-
creasing. Various display devices, such as a liquid crystal
display (LCD), a plasma display panel (PDP), an elec-
troluminescent display (ELD), and a vacuum fluorescent
display (VFD), have been recently studied and used, so
as to meet the various demands for the display devices.
KR10-2007-0063290 A discloses a backlight unit with
protrusions protruding from a bottom cover to support a
light guide plate illuminated on an edge side by a light
source, said light source being e.g. a CCFL or an array
of LEDs.

[0003] EP1956422A2 discloses a backlight unitinclud-
ing a light guide plate and an LED assembly arranged at
one of the edges of the light guide plate. The LED as-
sembly and the light guide plate are held in a bottom
chassis. The LED assembly is fixed to one of the side
walls of the bottom chassis, said side wall having fixing
protrusions that are inserted into corresponding fasten-
ing holes formed in a circuit board of the LED assembly,
a plurality of LEDs being mounted on said circuit board.
[0004] US2009/0103328 A1 discloses an LCD device
with an edge-illuminated light-guide-type backlight unit.
The backlight unitincludes a light guide plate and an LED
assembly arranged on opposed edges of the light guide
plate. A U-shaped securing means is provided for each
LED assembly for securing and integrating the LED as-
sembly and the light guide plate. Screws are provided
for securing the LED assembly to the securing means
and fastener pins secure the light guide plate to the se-
curing means. A sliding mechanism is provided to slide
the unit of the mutually secured LED assembly and light
guide platerelative to alower housing and upper housing.
[0005] EP2202456 A2, which is state of the art pursu-
ant to Article 54(3) EPC , discloses a backlight unit in-
cluding a light guide plate and four LED assemblies ar-
ranged at each of the four edges of the light guide plate.
The LED assemblies and the light guide plate are held
in a rear casing. Pins protrude upward from the bottom
plate of the rear casing to be received in corresponding
edge-recesses of the light guide plate in order to couple
the light guide plate to the rear casing. The rear casing
further includes fixing members protruding upward from
its bottom plate into which the LED assembilies are fixed.
The LED assemblies are clamped in the fixing members.
The LED assemblies do not have a support with a hole
into which the fixing members are inserted.
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Disclosure of Invention
Technical Problem

[0006] The liquid crystal display includes a liquid crys-
tal display panel and a backlight unit providing light to
the liquid crystal display panel. The liquid crystal display
panel transmits light provided by the backlight unit and
adjusts a transmittance of the light, thereby displaying
an image.

[0007] The backlight unit may be classified into an
edge type backlight unit and a direct type backlight unit
depending on a location of light sources. In the edge type
backlight unit, light sources are disposed at a side of the
liquid crystal display panel, and a light guide plate is dis-
posed on a back surface of the liquid crystal display panel
and guides the light emitted from the side of the liquid
crystal display panel to the back surface of the liquid crys-
tal display panel. In the direct type backlight unit, light
sources are disposed on a back surface of the liquid crys-
tal display panel, and the light emitted from the light
sources may be directly provided to the back surface of
the liquid crystal display panel.

[0008] Examples of the light sources may include an
electroluminescence (EL) device, a cold cathode fluores-
cent lamp (CCFL), a hot cathode fluorescent lamp (HC-
FL), and a light emitting diode (LED). The LED has low
power consumption and high light emitting efficiency.
[0009] However, they suffer from various disadvantag-
es.

Solution to Problem

[0010] Exemplary embodiments of the invention pro-
vide a backlight unit and liquid crystal display including
the same.

[0011] According to an embodiment, the invention pro-
vides a backlight unit according to appended independ-
ent claim 1. Preferred embodiments of the backlight unit
are defined in the appended dependent claims 2-9.
[0012] According to an embodiment, the invention fur-
ther provides a display device according to appended
claim 10.

Advantageous Effects of Invention

[0013] The backlight unit and a liquid crystal display
comprising the same according to the exemplary embod-
iment, a plurality of protruding portions may be formed
on a bottom cover to support and couple an LED assem-
bly and a light guiding plate.

[0014] Further, by preventing the light guiding plate
from contacting with the LED unit assembly through pro-
truding portions of the bottom cover, reliability of the liquid
crystal display may be improved.
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Brief Description of Drawings
[0015]

FIGURE 1 is a perspective view illustrating a liquid
crystal display according to an embodiment;
FIGURE 2 is a partial perspective view illustrating a
bottom cover of a liquid crystal display according to
an embodiment;

FIGURE 3 is a cross-sectional view illustrating an
LED assembly and a bottom cover of a liquid crystal
display according to an embodiment;

FIGURE 4 is a cross-sectional view illustrating an
LED assembly coupled to a bottom cover;
FIGURES 5 and 6 are perspective views illustrating
an LED assembly coupled to a bottom cover;
FIGURE 7 is a cross-sectional view illustrating an
LED assembly coupled to a bottom cover;

FIGURE 8 is a top plan view and a cross-sectional
view illustrating a reflector of the liquid crystal display
according to an embodiment;

FIGURE 9 is a cross-sectional view illustrating a re-
flector coupled to a bottom cover;

FIGURE 10 is a partial perspective view illustrating
the reflector coupled to a bottom cover;

FIGURE 11 is a top plan view and a cross-sectional
view illustrating a light guiding plate of the liquid crys-
tal display according to an embodiment;

FIGURES 12 to 13 are cross-sectional views illus-
trating a light guiding plate coupled to a bottom cover;
FIGURE 14 is a partial perspective view illustrating
a light guiding plate coupled to a bottom cover;
FIGURE 15 is a top plan view illustrating an area |
of FIGURE 14;

FIGURE 16 is a partial perspective view illustrating
shapes of concave portions on a light guiding plate
and a reflector of the liquid crystal display according
to an embodiment;

FIGURES 17 to 23 are cross-sectional views and
perspective views illustrating a backlight unit not ac-
cording to the invention;

FIGURES 24 to 26 illustrate an LED light source of
a backlight unit;

FIGURES 27 and 28 are top plan views illustrating
a backlight unit not according to the invention;
FIGURE 29 is a top plan view illustrating a backlight
unit not according to the invention;

FIGURE 30 is a cross-sectional view illustrating a
backlight unit taken along line J-J’ of FIGURE 29;
FIGURE 31 is a top plan view illustrating a front sur-
face of a backlight unit not according to the invention;
and

FIGURES 32 to 34 are top plan views illustrating a
front surface of a backlight unit not according to the
invention.

10

15

20

25

30

35

40

45

50

55

Best Mode for Carrying out the Invention

[0016] ReferringtoFigure 1, aliquid crystal display 100
according to an embodiment includes aliquid crystal pan-
el 110, a backlight unit 130, a main support 140, a bottom
cover 150, a side cover 155, a top cover 160, a bracket
170, a front case 180, and a rear case 190. The liquid
crystal panel 110 may display an image and may include
afirst substrate 111 and a second substrate 112 attached
to a liquid crystal layer interposed therebetween. Al-
though not shown in Figure 1, a plurality of scan lines
and data lines may intersect in a matrix shape in the first
substrate 111 called a TFT array substrate, thereby de-
fining a plurality of pixels. Each pixel may be turned on
or off by a thin film transistor (TFT) provided on each
pixel, including a pixel electrode connected thereto and
positioned at the thin film transistor.

[0017] The second substrate 112 may be a color filter
substrate that includes color filters of a red color R, a
green color G, and a blue color B corresponding to each
of a plurality of pixels. The second substrate 112 may
also include a black matrix for enclosing the color filters
and for covering a non-display element such as a scan
line. A data line and a thin film transistor may also be
provided. Further, a transparent common electrode for
covering the color filters and the black matrix may be
provided in the second substrate 112.

[0018] A printed circuit board (PCB) 116 may be con-
nected to at least one side of the liquid crystal panel 110
using, as an intermediary, a connection member 114
formed of, for example, a flexible PCB, a tape carrier
package (TCP), or other appropriate connecting struc-
tures. Thus, in a modularization process, the PCB 116
may be closely disposed at a side surface of the main
support 140 or a rear surface of the bottom cover 150.
[0019] In the liquid crystal panel 110 of this embodi-
ment, when a thin film transistor, selected on a scan line
basis, is turned on by an on/off signal on a scan line, a
data voltage may be transferred to a corresponding pixel
electrode through a data line. Thus, an orientation of lig-
uid crystal molecules may be changed due to an electric
field between the pixel electrode and a common elec-
trode, thereby representing a transmittance difference.
[0020] Inthe liquid crystal display 100 according to this
embodiment, the backlight unit 130 may provide light
from a rear surface of the liquid crystal panel 110. The
backlight unit 130 may include an LED assembly 120, a
white color or silver color reflector 128, a light guiding
plate 131 (light guide panel) positioned on the reflector
128, and a plurality of optical sheets 139 positioned at
an upper part of the light guiding plate 131. The LED
assembly 120 may be positioned at one side of the light
guiding plate 131 and may comprise a plurality of LED
light sources 121, a substrate 122 in which the LED light
sources 121 may be mounted to be separated by a pre-
determined gap, and a support 123 that may be mounted
on the bottom cover 150.

[0021] In the light guiding plate 131, light applied by
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the LED light source 121 may be spread onto a wide area
of the light guiding plate 131 as light is reflected several
times as it advances through the light guiding plate 131.
Thus, the light guiding plate 131 may provide a primary
surface light source to the liquid crystal panel 110. A rear
surface of the light guiding plate 131 may comprise var-
ious shapes or patterns in order to supply a uniform sur-
face light source. Further, the light guiding plate 131 may
comprise at least one first concave portion 135 in order
to be coupled and supported to the bottom cover 150.
[0022] The reflector 128 may be positioned at a rear
surface of the light guiding plate 131 to improve lumi-
nance of light by reflecting light passing through a rear
surface of the light guiding plate 131 toward the liquid
crystal panel 110. The reflector 128 may comprise atleast
one second concave portion 135 that may be coupled to
the bottom cover 150.

[0023] A plurality of optical sheets 139 may be posi-
tioned on the light guiding plate 131 may including a dif-
fusion sheet, a protection sheet, and a focusing sheet in
which a prism or a microlens may be formed. Therefore,
the optical sheet 139 may diffuse or focus the surface
light from the light guiding plate 131, thereby more uni-
formly providing the light to the liquid crystal panel 110.
[0024] The liquid crystal panel 110 and the backlight
unit 130 may be modularized through the top cover 160,
the main support 140, the bottom cover 150, and the side
cover 155. The top cover 160 may have a quadrangular
frame shape that covers an upper surface and a side
surface of the liquid crystal panel 110 and displays an
image generated on the liquid crystal panel 110 through
an opening on a front surface of the top cover 160.
[0025] The bottom cover 150 may function as a base
for a liquid crystal display and may couple the liquid crys-
tal panel 110 and the backlight unit 130 on a plate having
a quadrangular shape. The bottom cover 150 may com-
prise at least one first protruding portion 151 that may
couple to the light guiding plate 131 and at least one
second protruding portion 152 that may couple to the
LED assembly 120. Further, the side cover 155 may be
coupled to the bottom cover 150. The main support 140
may have a quadrangular frame shape that may enclose
the edge of the backlight unit 130, and may also be cou-
pled to the top cover 160.

[0026] A power supply PCB 171, to supply external
power to the liquid crystal panel 110 and the backlight
unit 130, and a signal conversion PCB 172, to convert
an external data signal may be separately provided. The
power supply PCB 171 and the signal conversion PCB
172 may be provided in the bracket 170. The bracket 170
may be positioned at a lower part of the bottom cover
150 to which the backlight unit 130 is coupled. A liquid
crystal display 100 may include a front case 180 and a
rear case 190 that encloses the bracket 170 and the cou-
pled top cover 160 and bottom cover 150.

[0027] Figure 2is a partial perspective view illustrating
a bottom cover of a liquid crystal display according to an
embodiment. Referring to Figure 2, the bottom cover 150
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may comprise at least one first protruding portion 151
and at least one second protruding portion 152. The first
protruding portion 151 and the second protruding portion
152 of the bottom cover 150 may protrude upward from
a surface of the bottom cover 150. The first protruding
portion 151 may be a post that has a sufficient height to
couple an LED assembly, a reflector, and a light guide
plate. The second protruding portion 152 may be a peg
that has a lower height relative to the first protruding por-
tion 151, and may be coupled to the LED assembly and
positioned below the reflector 120.

[0028] The first protruding portion 151 and the second
protruding portion 152 may have a pillar shape. A lateral
cross-section of the protruding portions 151 and 152 may
be a polygon, for example, a circle, a triangle, a quad-
rangle, or any other appropriate shape that may couple
the LED assembly, the reflector, and the light guiding
plate.

[0029] The first protruding portion 151 may be posi-
tioned at a central part of one side surface of the bottom
cover 150. When the LED assembly is mounted in afront
surface of the bottom cover 150, the first protruding por-
tion 151 may be positioned a pre-described distance from
the side surface of the bottom cover 150 such that it does
not contact an LED light source. A separation distance
of the first protruding portion 151 and the side surface of
the bottom cover 150 is not limited, and may be any dis-
tance in which the protruding portion 151 does not contact
the LED light source. The second protruding portion 152
may be adjacently disposed at one side surface of the
bottom cover 150 and may be positioned at one side
edge of the support 123 of the LED assembly 120.
[0030] Figure 3is a cross-sectional view illustrating an
LED assembly and a bottom cover in a liquid crystal dis-
play according to an embodiment, Figure 4 is a cross-
sectional view illustrating an LED assembly coupled to a
bottom cover, Figures 5 and 6 are perspective views il-
lustrating an LED assembly coupled to a bottom cover,
and Figure 7 is another cross-sectional view illustrating
an LED assembly coupled to a bottom cover.

[0031] Referring to Figure 3, the LED assembly 120
may include a plurality of LED light sources 121 separat-
ed by a predetermined gap, a substrate 122 on which
the plurality of LED light sources 121 may be mounted,
and a support 123 on which the substrate 122 may be
mounted. The LED light source 121 may produce white
light. The LED light source 121 may be a top view type
for emitting light to the top of the LED light source 121
opposite to the light guiding plate, or a side view type for
emitting light to a side surface of the LED light source
121, but is not limited thereto.

[0032] Although not shown in the drawings, the sub-
strate 122 may have a plurality of wiring patterns con-
nected to the LED light source 121 to apply an operation
current to the LED light source 121. The support 123 may
couple and support the substrate 122, including the LED
light source 121 mounted thereon, to the bottom cover
150. The support 123 of the LED assembly 120 may have
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an "L" shape cross-section, including a vertical side sur-
face 126 on the vertical portion and a top surface 127 on
the horizontal portion. The LED assembly 120 may also
comprise at least one first hole 124 and second hole 125
in the support 123 that may couple to the first protruding
portion 151 and the second protruding portion 152 of the
bottom cover 150. Here, thefirsthole 124 may be coupled
to the first protruding portion 151 of the bottom cover 150,
and the second hole 125 may be coupled to the second
protruding portion 152 of the bottom cover 150. And the
side cover 155 may be coupled to the bottom cover 150.
[0033] Referring to Figures 4 to 6, the LED assembly
120 may be coupled to the bottom cover 150. The first
protruding portion 151 of the bottom cover 150 may be
coupled to the first hole 124 provided in the support 123
of the LED assembly 120, and the second protruding
portion 152 of the bottom cover 150 may be coupled to
the second hole 125 of the support 123. And the side
cover 155 is coupled to the bottom cover 150.

[0034] Here, the first hole 124 provided in the support
123 of the LED assembly 120 may be positioned to cor-
respond to the first protruding portion 151 of the bottom
cover 150. For example, the first hole 124 may be dis-
posed adjacent to one side surface of the support 123
corresponding to the first protruding portion 151 of the
bottom cover 150, and laterally positioned at a central
part of the one side surface. Further, the second hole
125 may be provided on the support 123 of the LED as-
sembly 120 to correspond to the second protruding por-
tion 152 of the bottom cover 150. For example, the sec-
ond hole 125 may be positioned adjacent to an edge of
the other side surface of the support 123 that is further
away from the LED assembly 120, for example, adjacent
to the edge of the horizontal portion of the support 123.
[0035] Still referring to Figures 4-6, the first protruding
portion 151 of the bottom cover 150 may protrude upward
through thefirsthole 124 of the support 123. Forexample,
the first protruding portion 151 may have a height suffi-
cient to support the reflector 128 and the light guiding
plate 131. Further, the second protruding portion 152 of
the bottom cover 150 may be positioned not to protrude
through the top surface of the support 123 when inserted
intothe second hole 125 of the support 123. Forexample,
in order to prevent contact with the reflector 128 that is
to be coupled, an upper side surface, or top surface, of
the second protruding portion 152 may be positioned low-
er than the top surface of the support 123. Alternatively,
the upper side surface of the second protruding portion
152 may be positioned on the same line as, or co-planar
with, the top surface of the horizontal portion of support
123.

[0036] Referring to Figure 7, the LED light sources 121
arranged on the substrate 122 may be separated by a
predetermined gap. Here, the LED light source 121 may
be positioned outside an area corresponding to the first
protruding portion 151 of the bottom cover 150. For ex-
ample, light emitted from the LED light source 121 may
be disturbed or obstructed due to the first protruding por-
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tion 151 positioned between the LED light source 121
and the light guiding plate. When the LED light source
121 is positioned at an area corresponding to the first
protruding portion 151, light emitted from the LED light
source 121 may be reflected and scattered by the first
protruding portion 151. Thus, one surface of the first pro-
truding portion 151 facing the LED light source 121 may
have a high luminance, and an opposite surface thereof
may have a relatively low luminance resulting in lower
light source efficiency.

[0037] In order to reduce such a difference in lumi-
nance, the LED light source 121 may be disposed away
from an area corresponding to the first protruding portion
151. For example, the first protruding portion 151 may
be positioned between the LED light sources 121. Here,
agap d1 between the LED light sources 121 correspond-
ing to the first protruding portion 151 may be equal to or
larger than a width d2 of the first protruding portion 151.
Therefore, light emitted from the LED light source 121 is
not reflected or blocked by the first protruding portion 151
and may advance to the light guide plate, thereby reduc-
ing a luminance difference caused by the first protruding
portion 151.

[0038] Figure8isa top planview and a cross-sectional
view illustrating a reflector according to an embodiment,
and Figures 9 and 10 are a cross-sectional view and a
perspective view illustrating a reflector coupled to a bot-
tom cover. Referring to Figure 8, areflector 128 according
to this embodiment may include at least one second con-
cave portion 129 at one side surface thereof. The second
concave portion 129 of the reflector 128 may have a
shape concavely depressed or recessed from one side
surface of the reflector 128 towards a central part of the
reflector 128. The second concave portion 129 of the
reflector 128 may have a size in which the reflector 128
does not move once it is coupled to the first protruding
portion 151 of the bottom cover 150. For example, a size
of the second concave portion 129 may be equal to or
larger than a width of the first protruding portion 151, but
sufficient to fix the reflector 128 to the bottom cover 150.
[0039] Referring to Figures 9 and 10, the second con-
cave portion 129 may be coupled to the first protruding
portion 151 of the bottom cover 150 to couple and support
the reflector 128 to the bottom cover 150. The first pro-
truding portion 151 may protrude upward, through the
second concave portion 129 of the reflector 128, and the
second protruding portion 152 of the bottom cover 150
may be positioned to prevent contact with the reflector
128. Further, referring to Figure 9, the reflector 128 may
be positioned on the support 123 at a lower part of the
LED light source 121 to prevent blocking light emitted
from the LED light source 121.

[0040] Figure 11 is a top plan view and a cross-sec-
tional view illustrating a light guiding plate according to
an embodiment, and Figures 12 to 14 are cross-sectional
views and a perspective view illustrating a light guiding
plate coupled to a bottom cover.

[0041] Referring to Figure 11, a light guiding plate 131
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according to this embodiment may include at least one
first concave portion 135 at a side surface thereof. The
first concave portion 135 of the light guiding plate 131
may have a shape concavely depressed or recessed
from one side surface of the light guiding plate 131 to a
central part of the light guiding plate 131. The first con-
cave portion 135 of the light guiding plate 131 may have
a size in which the light guiding plate 131 does not move
once itis coupled to the first protruding portion 151 of the
bottom cover 150. Forexample, a size of the first concave
portion 135 may be equal to or larger than that of the first
protruding portion 151.

[0042] Referring to Figures 12 to 14, the light guiding
plate 131 may comprise a light emitting plane 133 for
emitting light applied from the LED light source 121, and
the first concave portion 135 of the light guiding plate 131
may be coupled to the first protruding portion 151 of the
bottom cover 150 to couple and support the light guiding
plate 131 to the bottom cover 150.

[0043] For example, as shown in Figure 12, the first
protruding portion 151 may be disposed to not protrude
beyond the light emitting plane 133 of the light guiding
plate 131 when placed in the first concave portion 135
of the light guiding plate 131. Further, an upper side sur-
face, or top surface, of the first protruding portion 151
may be positioned at the same height as the light emitting
plane 133 of the light guiding plate 131, or may also be
positioned lower than the light emitting plane 133 of the
light guiding plate 131. Here, the upper side surface of
the first protruding portion 131 may be positioned equal
to or higher than a horizon line HL at a %2 point of a height
of the light guiding plate 131. Therefore, the first protrud-
ing portion 151 may support the light guiding plate 131
so that the light guiding plate 131 is not moved or sepa-
rated, thereby providing reliable coupling between the
lightguiding plate 131 and the first protruding portion 151.
[0044] In another example, as shown in Figure 13, the
first protruding portion 151 may be coupled to the light
guiding plate 131 such that it protrudes upward, beyond
the light emitting plane 133 of the light guiding plate 131,
but below an upper surface BS of the side cover 155.
This may prevent an optical sheet, that may be positioned
above the light guiding plate 131, from coming in contact
with the light guiding plate 131, thereby preventing dam-
age to the optical sheet. For example, a diffusion sheet,
positioned at a lowest portion of an optical sheet, may
be protected from the first protruding portion 151. Here,
the first protruding portion 151 may protrude with a min-
imum margin upward, beyond the light emitting plane 133
of the light guiding plate 131. Further, the light guiding
plate 131 may be positioned on the reflector 128, and
may be positioned such that a side surface of the light
guiding plate 131 may face and cover a light emitting
surface of the LED light source 121 in order to receive
all light emitted from the LED light source 121.

[0045] Figure 15is a top plan view illustrating an area
| of Figure 14. Referring to Figure 15, the first concave
portion 135 of the light guiding plate 131 may be coupled
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tothefirst protruding portion 151 positioned on the bottom
cover 150. At one side edge of the bottom cover 150, the
substrate 122, on which a plurality of LED light sources
121 are disposed, may be coupled to the support 123.
The plurality of LED light sources 121 may comprise a
first LED light source 121a, a second LED light source
121b, and a third LED light source 121c. Here, a first gap
P1 between the first LED light source 121a and the sec-
ond LED light source 121b may be smaller than a second
gap P2 between the second LED light source 121b and
the third LED light source 121c.

[0046] For example, the second gap P2 between the
second LED light source 121b and the third LED light
source 121c¢ corresponding to the first protruding portion
151 may be larger than the first gap P1 between the first
LED light source 121a and the second LED light source
121b. This may reduce light emitted from the LED light
source 121 from being disturbed by the first protruding
portion 151 positioned between the LED light source 121
and the light guiding plate 131.

[0047] When the LED light source 121 is positioned at
an area corresponding to the first protruding portion 151,
light emitted from the LED light source 121 may be re-
flected and scattered by the first protruding portion 151,
and thus, at a first surface of the first protruding portion
151 facing the LED light source 121, light may have a
higher luminance than at an opposite surface thereof
where light may have a relatively low luminance. There-
fore, in order to prevent such a difference in luminance,
the first gap P1 between the first LED light source 121a
and the second LED light source 121b may be formed
tobe smallerthan the second gap P2 between the second
LED light source 121b and the third LED light source
121c. Further, the second gap P2, the first protruding
portion 151, and the first concave portion 135 may be
positioned to correspond to each other, for example, cen-
tered along the same line.

[0048] Figure 16 illustrates a first and second concave
portions of the reflector 128 or the light guiding plate 131.
Figures 16(a), 16(c), and 16(e) are partial perspective
views of the first and second concave portions. Figures
16(b), 16(d), and 16(f) are cross-sectional views corre-
sponding to Figures 16(a), 16(c), and 16(e), respectively.
[0049] In the foregoing description, simply for ease of
explanation, a shape of the first concave portion 135 of
the light guiding plate 131 has been described as a shape
concavely depressed, or recessed, at a central part of
one side surface of the light guiding plate 131, and a
shape of the second concave portion 129 of the reflector
128 has been described as a shape concavely de-
pressed, or recessed, at a central part of one side surface
of the reflector 128. However, the first concave portion
135 and the second concave portion 129 may be formed
in other shapes or forms, for example, as a hole or slot.
Referring to Figure 16(a) and Figure 16(b), which is a
cross-sectional view of Figure 16(a), the first concave
portion 135 of the light guiding plate 131 may be formed
ina hole shape. Thatis, a hole may be formed in a central
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part of one side surface of the light guiding plate 131.
Likewise, the second concave portion of the reflector 128
may be formed in the same shape as that of the first
concave portion 135 of the light guiding plate 131.
[0050] Further, referring to Figure 16(c) and Figure
16(d), which is a cross-sectional view of Figure 16(c), the
first concave portion 135 of the light guiding plate 131
may have a shape concavely depressed from a lower
part of the light guiding plate 131 to a depth that may be
one half the thickness of the light guiding plate 131. Re-
ferring to Figure 16(e) and Figure 16(f), which is a cross-
sectional view of Figure 16(e), the first concave portion
135 of the light guiding plate 131 may have a shape in
which a lower side surface of the light guiding plate 131
may be concavely depressed to a depth that may be one
half the thickness of the light guiding plate 131. In this
embodiment, various shapes of the first and second con-
cave portions are shown, but the first and second con-
cave portions may have any other appropriate shape in
which the light guiding plate 131 or the reflector 128 may
be fixed to the first protruding portion 135.

[0051] Accordingto anembodiment, when the LED as-
sembly 120 is positioned at one side of the bottom cover
150, the LED assembly 120 may include afirst protruding
portion 151 and a second protruding portion 152 at one
side edge of the bottom cover 150. The first protruding
portion 151 and the second protruding portion 152 may
couple and support the LED assembly 120, the reflector
128, and the light guiding plate 131. Thus, reliability of
the LED assembly 120, the reflector 128, and the light
guiding plate 131 coupled to the bottom cover 150 may
be improved.

Mode for the Invention

[0052] Figures 17 to 23 are cross-sectional views and
perspective views illustrating a backlight unit according
to another embodiment. Referring to Figure 17, the bot-
tom cover 250 may comprise a first protruding portion
251 positioned adjacent both a first side edge and an
opposite side edge, and a second protruding portion 252
positioned adjacent one side edge at which the LED as-
sembly 220 is positioned. And the side cover 255 is cou-
pled to the bottom cover 250.

[0053] The LED assembly 220 may be coupled to the
bottom cover 250 at front surface of the bottom cover
250, and may comprise an LED light source 221, and a
substrate 222 to which the LED light source 221 may be
mounted, and a support 223 to which the substrate 222
may be mounted. A first hole 224 and a second hole 225
may be positioned on the support 223 corresponding to
the first protruding portion 251 and the second protruding
portion 252 of the bottom cover 250, respectively, to be
coupled thereto.

[0054] Second concave portions 229 of the reflector
228 may be positioned adjacent each side edge of the
reflector 228 corresponding to each of the first protruding
portions 251 adjacent each side edge of the bottom cover
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250, respectively, to be coupled thereto. First concave
portions 235 of the light guiding plate 231 may be posi-
tioned adjacent each side edge of the light guide plate
231 corresponding to each of the first protruding portions
251 of the bottom cover 250, respectively, to be coupled
thereto.

[0055] Inanembodiment,the lightguide plate 231 may
include a first protruding portion 251 positioned at oppo-
site side edges of the bottom cover 250 and a second
protruding portion 252 positioned at one side edge at
which the LED assembly 220 is positioned. The first pro-
truding portions 251 and the second protruding portions
252 may couple and support the LED assembly 220, and
may also couple and support the reflector 228 and the
light guiding plate 231 at both sides. Thus, reliability of
the LED assembly 220, the light guiding plate 231, and
the reflector 228 coupled to the bottom cover 250 may
be improved.

[0056] Referring to Figure 18, a bottom cover 350 may
include first protruding portions 351 positioned adjacent
to each of four side edges of the bottom cover 350, and
a second protruding portion 352 positioned adjacent to
one side edge at which the LED assembly 320 is posi-
tioned. The LED assembly 320 may be coupled to the
bottom cover 350 at front surface of the bottom cover
350, and may include an LED light source 321, a sub-
strate 322 on which the LED light sources 321 may be
mounted, and a support 323 on which the substrate 322
may be mounted. A first hole 324 and a second hole 325
may be positioned at the support 323 corresponding to
a first protruding portion 351 and a second protruding
portion 352 of the bottom cover 350, respectively, to be
coupled thereto. And the side cover 355 is coupled to the
bottom cover 350.

[0057] Second concave portions 329 may be posi-
tioned at each of four side edges of a reflector 328 cor-
responding to each of the four first protruding portions
351 of the bottom cover 350, respectively. The reflector
328 may be mounted on the LED assembly 320 and the
bottom cover 350 using the first protruding portions 351.
First concave portions 335 may be positioned at each of
the four side edges of the light guiding plate 331 corre-
sponding to each of the four second concave portions
329 of the reflector 328. The light guide plate 331 may
be positioned on the reflector 328 to be coupled to the
bottom cover 350 using the first protruding portions 351
of the bottom cover 350.

[0058] Inanembodiment,the lightguide plate 331 may
include first protruding portions 351 positioned at each
of the four side edges of the bottom cover, and a second
protruding portion 352 positioned at one side edge at
which the LED assembly 320 is positioned. The first pro-
truding portion 351 and the second protruding portion
352 may couple and support the LED assembly 320, and
may further couple and support the reflector 328 and the
light guiding plate 331 at the four sides. Thus, reliability
of the LED assembly 320, the light guiding plate 331, and
the reflector 328 coupled to the bottom cover 350 may
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be improved.

[0059] Referring to Figure 19, in another embodiment,
a bottom cover 450 may include a first protruding portion
451 and a second protruding portion 452 positioned ad-
jacent to a first side edge and a second side edge that
is opposite the first side edge. The LED assembly 420
may be coupled to the bottom cover 450 and positioned
adjacent to each of a first and second side edges of the
bottom cover 450, and may include an LED light source
421, a substrate 422 on which the LED light source may
be mounted, and a support 423 on which the substrate
422 may be mounted. A first hole 424 and a second hole
425 may be positioned at the support 423 corresponding
to the first protruding portion 451 and the second pro-
truding portion 452 of the bottom cover 450, respectively,
to be coupled thereto. And the side cover 455 is coupled
to the bottom cover 450.

[0060] Second concave portions 429 positioned adja-
centto each of afirstand second side edges of areflector
428 may be formed in the reflector 428 to correspond to
the first protruding portions 451. The reflector 428 may
be coupled to the first protruding portions 451 of the bot-
tom cover 450 to be positioned on the supports 423 and
the bottom cover 450. First concave portions 435 posi-
tioned adjacent to each of a first and second side edges
of the light guiding plate 431 may be formed in the light
guiding plate 431 to correspond to the first protruding
portions 451. The light guiding plate 431 may be coupled
to the first protruding portions 451 of the bottom cover
450 to be positioned on the reflector 428.

[0061] As described above, when the LED assembly
420 is positioned at each of the first and second sides
edges of the bottom cover 450, the LED assembly 420
may include a first protruding portion 451 and a second
protruding portion 452 positioned near each of the first
and second side edges of the bottom cover 450. The first
protruding portion 451 and the second protruding portion
452 may couple and support the LED assembly 420, the
reflector 428, and the light guiding plate 431 at both sides
corresponding to the protruding portions, thereby improv-
ing reliability of the LED assembly 420, the reflector 428,
and the light guiding plate 431 coupled to the bottom
cover 450.

[0062] Further, referring to Figure 20, a bottom cover
550 may comprise a first protruding portion 551 and a
second protruding portion 552 positioned at each of four
side edges. An LED assembly 520 may be coupled to
the bottom cover 550 at each of a first and second side
edges of the bottom cover 550, and may comprise an
LED light source 521, a substrate 522 on which the LED
light source 521 may be mounted, and a support 523 on
which the substrate 522 may be mounted. And the side
cover 555 is coupled to the bottom cover 550.

[0063] A first hole 524 and a second hole 525 may be
positioned on the support 523 to be coupled to the first
protruding portion 551 and the second protruding portion
552, respectively, of the bottom cover 550. Second con-
cave portions 529 may be positioned at each of four side
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edges of a reflector 528, and may be formed to corre-
spond to the first protruding portions 551 of the bottom
cover 550 such that the reflector 528 may be positioned
on the support 523 and the bottom cover 550 by coupling
to each of the first protruding portions 551, respectively,
of the bottom cover 550. First concave portions 535 may
be positioned at each of four side edges of a light guiding
plate 531, and may be positioned at the light guiding plate
531 positioned on the reflector 528 to be coupled to the
first protruding portions 551, respectively, of the bottom
cover 550.

[0064] Inthis embodiment, the LED assembly 520 may
be positioned at the first and second side edges of the
bottom cover 550. The bottom cover 550 may include a
second protruding portion 552 positioned adjacent to
each of a first and second side edges at which the LED
assembly 520 may be positioned such that the second
protruding portion may couple and support the LED as-
sembly 520. The bottom cover 550 may further include
a first protruding portion 551 positioned adjacent to each
of the four side edges of the bottom cover 550 to couple
and support the reflector 528 and the light guiding plate
531 ateach of the four sides, thereby improving reliability
of the LED assembly 520, the reflector 528, and the light
guiding plate 531 coupled to the bottom cover 550.
[0065] Referring to Figure 21, in this embodiment, a
bottom cover 650 may include a first protruding portion
651 and a second protruding portion 652 positioned ad-
jacent to each of the four side edges. The LED assembly
620 may be coupled to the bottom cover 650 at each of
the four side edges of the bottom cover 650, and may
include a substrate 622 and a support 623 including an
LED light source 621 mounted thereon. A first hole 624
and a second hole 625 may be positioned at the support
623 and may be coupled to the first protruding portion
651 and the second protruding portion 652 of the bottom
cover 650, respectively. And the side cover 655 is cou-
pled to the bottom cover 650.

[0066] A second concave portion 629 may be posi-
tioned at each of the four side edges of a reflector 628,
such that the reflector 628 may be positioned on the sup-
port 623 and the bottom cover 650 by coupling to each
of the four first protruding portions 651, respectively, of
the bottom cover 650. A first concave portion 635 may
be positioned at each of four side edges of a light guiding
plate 631 and may be coupled to each of the four corre-
sponding first protruding portions 651 of the bottom cover
650.

[0067] In this embodiment, when the LED assembly
620 is positioned at each of the four side edges of the
bottom cover 650, the LED assembly 620 may comprise
second protruding portions 652 positioned adjacent each
of the four side edges of the bottom cover 650 having
the LED assembly positioned thereon such that the sec-
ond protruding portions 652 may couple and support the
LED assembly 620. The LED assembly 620 may also
include first protruding portions 651 positioned adjacent
each of the four side edges of the bottom cover 650 such
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that the first protruding portions 651 may couple and sup-
port the reflector 628 and the light guiding plate 631 at
each of the respective four sides, thereby improving re-
liability of the LED assembly 620, the reflector 628, and
the light guiding plate 631 coupled to the bottom cover
650.

[0068] In the foregoing embodiments, the first protrud-
ing portion of the bottom cover may be positioned near
a central part, or a midpoint, of at least one side of the
bottom cover 650. Further, the first concave portion of
the light guiding plate may be positioned at a central part,
or a midpoint, of at least one side of the light guiding
plate. The second concave portion of the reflector may
likewise be positioned at the central part, or a midpoint,
of at least one side of the reflector.

[0069] Referring to Figure 22, in another embodiment,
a bottom cover 750 may include first protruding portions
751 positioned at a first and second corner opposite to
each other, and second protruding portions 752 may be
positioned near each of the four side edges of the bottom
cover 750. The LED assemblies 720 may be coupled to
the bottom cover 750, and positioned at each of four side
edges of the bottom cover 750. Each LED assembly 720
may include an LED light source 721, a substrate 722,
and a support 723. A first hole 724 and a second hole
725 may be positioned at the support 723 to be coupled
to the first protruding portion 751 and the second pro-
truding portion 752, respectively, of the bottom cover 750.
And the side cover 755 is coupled to the bottom cover
750.

[0070] Second concave portions 729 positioned at
each of both side edges opposite to a reflector 728 are
formed in the reflector 728 positioned on the support 723
and the bottom cover 750 to be coupled to the first pro-
truding portions 751, respectively, of the bottom cover
750. First concave portions 735 may be positioned at
each of the first and second side edges and may be cou-
pled to corresponding first protruding portions 751 of the
bottom cover 750. In this embodiment, by providing each
concave portion 735 of the light guiding plate 731 and
the reflector 728 at opposite corners to correspond to the
first protruding portion 751 provided at opposite corners
of the bottom cover 750, reliability of the reflector 728
and the light guiding plate 731 coupled to the bottom
cover 750 may be improved.

[0071] Further, as shown in Figure 23, the bottom cov-
er 750 may comprise first protruding portions 751 posi-
tioned near each of four corners and second protruding
portions 752 may be positioned near the four side cor-
ners. Second concave portions 729 may be positioned
at each of four side corners of the reflector 728 that may
be positioned on the support 723 and the bottom cover
750, and each of the second concave portions 729 may
be coupled to each corresponding first protruding por-
tions 751 of the bottom cover 750. First concave portions
735 may be positioned at each of four side corners of the
light guiding plate 731 that may be positioned on the re-
flector 728, and each of the first concave portions 735
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may be coupled to each corresponding first protruding
portions 751 of the bottom cover 750. In this embodiment,
by providing each concave portion of the light guiding
plate 731 and the reflector 728 at each of the four side
corners to correspond to the first protruding portion 751
provided in each of the four side corners of the bottom
cover 750, reliability of the reflector 728 and the light guid-
ing plate 731 coupled to the bottom cover 750 may be
improved.

[0072] Figures 24 to 26 illustrate an LED light source
of various shapes which may be used. Referring to Figure
24, an LED light source 800 may comprise an LED body
810, alight emitting element 820 which may be positioned
onthe LED body 810, afilling material 830 that may cover
the light emitting element 820, and a lens 840 which may
be provided on the LED body 810.

[0073] The LED body 810 may form a body of the LED
light source 800 and may be made of a conductive ma-
terial, for example, aluminum or other appropriate mate-
rials, to function as a heat sink. The light emitting element
820 may be formed of a semiconductor material having
an energy difference between valence band electrons
and conduction band electrons, and may emit red color
light, green color light, or blue color light.

[0074] The filling material 830 may cover the light emit-
ting element 820 and may be made of an epoxy, silicone
gel, or other appropriate materials. A specific color phos-
phor may be mixed thereto to vary the color of the light
emitted. For example, the LED light source 800 having
a light emitting element 820 which emits blue color light
may be configured to emit white light using various com-
binations of the light emitting element 820 and various
color phosphors. The light emitting element 820 which
emits blue color light may be combined with phosphor
that may absorb some of the blue color light to emit yellow
color light. Further, mixing phosphor that absorbs yellow
color light may provide a white light emitting element for
emitting white color light.

[0075] A lens 840 which may cover an upper part of
the LED body 810 may be formed in a hemispherical
shape, as shown in Figure 24. This may prevent light
emitted from the light emitting element 820 from focusing
on a specific portion within the light guiding plate and
may improve diffusion characteristics of light emitted
from the light emitting element 820. Further, as shown in
Figure 25, a central portion of the lens 840 may be formed
in a pointed groove shape and, as shown in Figure 26,
a central portion of the lens 840 may be formed in a hem-
ispherical groove shape. However, lens 840 of the LED
light source 800 may be formed in various shapes and
are not limited thereto. Further, an LED light source 800
may have a structure in which the lens 840 is not used.
In the following, reference is made to Figures 27-34 as
further embodiments, however these Figures relate to
backlight units not according to the present invention.
[0076] Figures 27 and 28 are top plan views illustrating
a backlight unit according to another embodiment. Re-
ferring to Figure 27, a bottom cover 950 of this embodi-
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ment may include first protruding portions 951 positioned
at each of an upper part of the left side and a lower part
of the right side. For example, the first protruding portions
951 may be positioned to have differing vertical positions
on the bottom cover 950.

[0077] The first concave portions 935 may be posi-
tioned at an upper part of the left side and a lower part
of the right side of the light guiding plate 931, and may
be coupled to the corresponding first protruding portions
951 of the bottom cover 950. For example, the first con-
cave portion 935 may be provided at a same position that
corresponds to the position of the first protruding portion
951.

[0078] The LED assembly 920 may be coupled to the
bottom cover 950 and may be positioned at one side
edge of the bottom cover 950. The LED assembly 920
may include an LED light source 921, and a substrate
922 and a support 923 in which the LED light source 921
may be mounted. The lens 840 described in Figures 24
to 26 may be provided in the LED light source 921 of the
LED assembly 920.

[0079] As shown in Figure 27, when the liquid crystal
display is assembled and positioned to stand or mounted
vertically, the side of the bottom cover 950 having the
LED assembly 920 mounted thereon may be positioned
at the bottom of the display. Therefore, when the liquid
crystal display is assembled and positioned for use, the
first protruding portions 951 and the first concave portions
935 are coupled to each other to fix the light guiding plate
931 in place, thereby preventing the light guiding plate
931 from contacting the LED light source 921 positioned
below.

[0080] Further, referring to Figure 28, the first protrud-
ing portions 951 may be positioned at the centers of the
left side and the right side of the bottom cover 950. A
plurality of first protruding portions 951 may also be po-
sitioned at the lower side of the bottom cover 950. First
concave portions 935 of the light guiding plate 931 may
be positioned to correspond to the first protruding por-
tions 951 of the bottom cover 950 at the centers of the
left side and the right side and at the lower side of the
light guiding plate 931. The first concave portions 935
may then be coupled to the first protruding portions 951
to fix the light guiding plate 931 to the bottom cover 950.
And the side cover 955 is coupled to the bottom cover
950.

[0081] The LED assembly 920 may be coupled to the
bottom cover 950, and may be positioned at a lower side
edge of the bottom cover 950. For example, as described
above, when the liquid crystal display is completely as-
sembled and positioned for use, for example, mounted
vertically or placed to stand, the LED assembly 920 may
be positioned on a side edge of the bottom cover 950 at
the bottom of the liquid crystal display. The LED assembly
920 may be protected from damage caused by contact
with the light guiding plate 931 by fixing the light guiding
plate 931 to the bottom cover 950 using the first protrud-
ing portions 951 and the first concave portions 935.
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[0082] Further, as described above, the first protruding
portion 951 may reflect or scatter light emitted from an
LED light source 921, creating a difference in luminance.
Therefore, the first protruding portion 951 may be posi-
tioned in an area at which a gap is formed between the
LED light sources 921 that is larger than that in other
areas. Positioning the first protruding portion 951 ina gap
between LED light sources 921 may reduce interference
by the first protruding portion 951 and may prevent a
difference in luminance from occurring on the light guid-
ing plate 931.

[0083] In a backlight unit according to another embod-
iment, a third protruding portion may be provided in an
LED unit assembly. Figure 29 is a top plan view illustrat-
ing the backlight unit according to this embodiment, Fig-
ure 30 is a cross-sectional view illustrating a backlight
unit taken along line J-J’ of Figure 29, and Figure 31 is
atop plan view illustrating a front surface of the backlight
unit.

[0084] Referringto Figures 29 and 30, an LED assem-
bly 1020 may include a plurality of LED light sources 1021
which may be separated by a predetermined gap, a sub-
strate 1022 on which the plurality of LED light sources
1021 may be mounted, and a support 1023 on which the
substrate 1022 may be mounted. The support 1023 of
the LED assembly 1020 may be formed in a bar shape
that does not protrude at a lower portion towards the LED
light source 1021 or the light guiding plate 1031. For ex-
ample, the support 1023 is not shaped in an "L" shape
as in other embodiments previously disclosed.

[0085] The LED assembly 1020 may be provided on a
side edge of the bottom cover 1050. A first protruding
portion 1051 may be provided on the bottom cover 1050,
and may couple the LED assembly 1020 to the bottom
cover 1050. The LED assembly 1020 may include atleast
one first hole 1024 in the support 1023 that may be cou-
pled to the first protruding portion 1051 of the bottom
cover 1050. Here, the first hole 1024 provided on the
support 1023 of the LED assembly 1020 may be posi-
tioned to correspond to the first protruding portion 1051
of the bottom cover 1050. And the side cover 1055 is
coupled to the bottom cover 1050.

[0086] Further, in the LED assembly 1020, a third pro-
truding portion 1025 may be provided on the substrate
1022. The third protruding portion 1025 may protrude
from the substrate 1022 in a direction in which light is
emitted from the LED light source 1021, and may be po-
sitioned in between the LED light sources 1021. For ex-
ample, the third protruding portion 1025 may protrude
horizontally from the side edge of the bottom cover 1050
towards the light guide plate 1031.

[0087] The light guiding plate 1031 may be provided
on the bottom cover 1050. At least one first concave por-
tion 1032 may be formed on one side surface of the light
guide plate 1031. The first concave portion 1032 of the
light guiding plate 1031 may be formed in a shape con-
cavely depressed, orrecessed, from the one side surface
of the light guiding plate 1031 towards a central part of
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the light guiding plate 1031. The first concave portion
1032 of the light guiding plate 1031 may be formed to be
a size such that the light guiding plate 1031 may be fixed
relative to the LED assembly 1020 when the third pro-
truding portion 1025 is coupled to the first concave portion
1032. The third protruding portion 1025 of the LED as-
sembly 1020 may be coupled to the first concave portion
1032 of the light guiding plate 1031 to support the light
guiding plate 1031, and to prevent the light guiding plate
1031 from contacting with the LED light source 1021.
[0088] Referring to Figure 31, the LED assembly 1020
may be coupled to the bottom cover 1050 and may be
positioned at one side edge of the bottom cover 1050.
The LED assembly 1020 may include an LED light source
1021, and a substrate 1022 and a support 1023 on which
the LED light source 1021 may be mounted. A plurality
of third protruding portions 1025 may be provided on the
substrate 1022.

[0089] A plurality of first concave portions 1032 may
be positioned at a lower side of the light guiding plate
1031 and may be coupled to each corresponding first
protruding portions 1025 of the LED assembly 1020. The
light guiding plate 1031 may be fixed relative to the LED
assembly 1020 and the bottom cover 1050 when coupled
to the first protruding portion 1025.

[0090] When the liquid crystal display is assembled
and positioned vertically, the side of the bottom cover
1050 on which the LED assembly 1020 is mounted may
be positioned at the bottom of the liquid crystal display.
Therefore, when the liquid crystal display is positioned
vertically, the LED assembly 1020 may be protected from
possible damage caused by contact with the light guiding
plate 1031. The LED assembly 1020 is protected by fixing
the light guiding plate 931 to the bottom cover 950 using
the first protruding portions 1025 and the first concave
portions 1032.

[0091] Referring now to Figure 30, a plurality of optical
sheets 1060 may be positioned at an upper part of the
side cover 1055. In more detail, the optical sheet 1060
may be positioned on the side cover 1055, above the
light guiding plate 1031 and the LED assembly 1020.
Further, the optical sheet 1060 may be fixed to the side
cover 1055. Although not shown in Figure 30, a plurality
of holes may be formed at outside edges of the optical
sheet 1060, and a plurality of corresponding protruding
portions may be formed at the upper side of the side
cover 1055. The hole of the optical sheet 1060 may be
coupled to the protruding portion of the side cover 1055
to fix the optical sheet 1060 on the side cover 1055.
[0092] Figures 32 to 34 are top plan views illustrating
a front surface of a backlight unit according to another
embodiment. Referring to Figure 32, the backlight unit
shown in FIG. 31 may further include a fourth protruding
portion 1056 that may protrude from a side surface of the
side cover 1055. The fourth protruding portion 1056 of
the side cover 1055 may be shaped to protrude from the
side surface of the ide cover 1055 towards the light guid-
ing plate 1031. The fourth protruding portion 1056 may
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be positioned at the center of a left side surface and a
right side surface of the side cover 1055.

[0093] The fourth protruding portion 1056 may be cou-
pled to the first concave portion 1032 of the light guiding
plate 1031 to further support the light guiding plate 1031
together with the third protruding portion 1025 provided
inthe LED assembly 1020. In the light guiding plate 1031,
thefirstconcave portion 1032 may be formed ata position
corresponding to the fourth protruding portion 1056 of
the side cover 1055, and may be positioned at the center
of the left side and the right side of the light guiding plate
1031.

[0094] Referring to Figures 33 and 34, in this embod-
iment, the fourth protruding portion 1056 of the side cover
1055 may be formed to couple to the first concave portion
1032 of the light guiding plate 1031 without the third pro-
truding portion 1025. For example, as shown in Figure
33, the fourth protruding portions 1056 may be provided
on each of an upper part of the left side and a lower part
of the right side of the side cover 1055. The first concave
portions 1032 may be positioned at an upper part of the
left side and an upper part of the right side of the light
guiding plate 1031 to correspond to a position of the
fourth protruding portion 1056. Therefore, the fourth pro-
truding portion 1056 of the side cover 1055 may be cou-
pled to the first concave portion 1032 of the light guiding
plate 1031.

[0095] Further, as shown in Figure 34, the fourth pro-
truding portions 1056 may be provided at the center of
the left side and the right side of the side cover 1055.
The first concave portions 1032 may be positioned at the
center of the left side and the right side of the light guiding
plate 1031 to correspond to a position of the fourth pro-
truding portion 1056. Therefore, the fourth protruding por-
tion 1056 of the side cover 1055 may be coupled to the
first concave portion 1032 of the light guiding plate 1031.
[0096] As described above, in a backlight unit and a
liquid crystal display comprising the same, a plurality of
protruding portions may be formed on a bottom cover to
support and couple an LED assembly and a light guiding
plate. Further, by preventing the light guiding plate from
contacting with the LED unitassembly through protruding
portions of the bottom cover, reliability of the liquid crystal
display may be improved.

[0097] A liquid crystal display may be used in various
fields, for example, in notebook computers and monitors,
and may have an advantage over other display devices
because of its small size, light weight, and low power
consumption. The liquid crystal display may comprise a
liquid crystal panel and a backlight unit. The backlight
unit may provide light to the liquid crystal panel, and the
light may transmit the liquid crystal panel. In this case,
the liquid crystal panel may display an image by adjusting
a transmittance of light.

[0098] The backlight unit may be classified into an
edge type and a direct type according to a disposition
form of a light source. In the edge type backlight unit, a
light source may be disposed at a side surface of a liquid
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crystal panel, and a light guiding plate may be disposed
at a rear surface of the liquid crystal panel to guide light
provided from the side surface of the liquid crystal panel
to a rear surface of the liquid crystal panel. In the direct
type backlight unit, a plurality of light sources may be
provided in the rear surface of the liquid crystal panel,
and light emitted from the plurality of light sources may
be directly provided to the rear surface of the liquid crystal
panel.

[0099] Various lightsources may be used, forexample,
electro luminescence (EL), a cold cathode fluorescent
lamp (CCFL), a hot cathode fluorescent lamp (HCFL), a
light emitting diode (LED), or other appropriate light
sources. The LED may have a low power consumption
and excellent light emission efficiency. When the LED
light source is applied to the edge type backlight unit, the
LED light source may be mounted on the substrate, and
may be fixed to a side surface of the light guiding plate.
The fixing or mounting structure of light guiding plate may
become complex and may require a complex method of
fixing or mounting the light source and light guiding plate.
A backlight unit and a liquid crystal display comprising
the same as broadly disclosed and embodied herein may
fix or mount a light guiding plate thereon to effectively
apply light emitted from an LED to the light guiding plate.
[0100] A display device is broadly described and em-
bodied herein and may include a display panel having a
plurality of electrodes and pixels; and an edge type back-
light provided adjacent to the display panel, the backlight
having a plurality of optical sheets adjacent to the display
panel; a light guide panel having atleast one light incident
area to receive light from a first direction and a light emit-
ting area to emit light received through the light incident
area in a second direction towards the plurality of optical
sheets, the first and second directions being different di-
rections; at least one light source, at least one incident
area of the light guide panel being adjacent to at least
one light source to receive light output; a reflector adja-
cent to the light guide panel to reflect light towards the
second direction; and a bottom cover including a plate,
the plate provided adjacent to the reflector and having a
prescribed length in the first direction and a prescribed
width in a third direction, the plate further including at
least one post having a first prescribed height, and the
reflector and the light guide panel having at least one
opening having a second prescribed height to receive
the at least one post.

[0101] Thedisplay deviceis disclosed wherein the sec-
ond prescribed height being greater than the first pre-
scribed height; wherein the plate further includes at least
one peg, the at least one peg having a height less than
the at least one post, the at least one post being posi-
tioned closer to the at least one light source than the at
least one peg; and wherein the at least one light source
comprises a first LED assembly having a plurality of light
emitting diodes provided on a first substrate and ar-
ranged in the third direction, the LED assembly further
including a first support plate extending in the first direc-
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tion and provided adjacent to the first substrate, the first
support plate including afirst opening and a second open-
ing, which are fitted over the at least one post and the at
least one peg.

[0102] The display device is disclosed wherein the at
least one light source comprises a first LED assembly
having a plurality of first light emitting diodes provided on
a first substrate and arranged in the third direction, the
first LED assembly further including a first support plate
extending in the first direction and provided adjacent to
the first substrate, the first support plate including a first
opening and a second opening, the at least one post
including a first post and at least one of a second post,
a third post or a fourth post, the first post located closest
in the first direction to the plurality of first light emitting
diodes, the at least one peg including a first peg, the first
and second openings fitted over the first post and the
first peg, and the at least one opening of the reflector and
the light guide panel includes a first slot and at least one
of a second slot, a third slot or a fourth slot.

[0103] The display device is disclosed wherein the at
least one light source further comprises a second LED
assembly having a plurality of second light emitting di-
odes provided on a second substrate and arranged in
the third direction, the second LED assembly being pro-
vided on a side of the plate opposite from the first LED
assembly, the second LED assembly further including a
second support plate extending in the first direction and
provided adjacent to the second substrate, the second
support plate including a third opening and a fourth open-
ing, the second post located closest in the first direction
to the plurality of second light emitting diodes, the at least
one peg further including a second peg, and the third and
fourth openings fitted over the second post and the sec-
ond peg.

[0104] The display device is disclosed wherein the at
least one light source further comprises a third LED as-
sembly having a plurality of third light emitting diodes
provided on a third substrate and arranged in the first
direction, the third LED assembly being provided on a
side of the plate between the first LED assembly and the
second LED assembly, the third LED assembly further
including a third support plate extending in the third di-
rection and provided adjacent to the third substrate, the
third support plate including a fifth opening and a sixth
opening, the third post located closest in the third direc-
tion to the plurality of third light emitting diodes, the at
least one peg further including a third peg, and the fifth
and sixth openings fitted over the third post and the third
peg; and the at least one light source further comprises
a fourth LED assembly having a plurality of fourth light
emitting diodes provided on a fourth substrate and ar-
ranged in the first direction, the fourth LED assembly be-
ing provided on a side of the plate between the first LED
assembly and the second LED assembly and opposite
of the third LED assembly, the fourth LED assembly fur-
ther including a fourth support plate extending in the third
direction and provided adjacent to the fourth substrate,
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the fourth support plate including a seventh opening and
a eighth opening, the fourth post located closest in the
third direction to the plurality of fourth light emitting di-
odes, the at least one peg further including a fourth peg,
and the seventh and eighth openingsfitted over the fourth
post and the fourth peg.

[0105] The display device is disclosed wherein the first
and second slots are provided at diagonally opposite cor-
ners of the light guide panel and the reflector, and the
first and second slots fit over the first and second posts
of the plate; wherein the first, second, third and fourth
slots are provided at the corners of the light guide panel
and the reflector, and the first, second, third and fourth
slots fit over the first, second, third and fourth posts of
the plate; wherein the at least one first post is provided
between two adjacentfirstlight emitting diodes separated
by a first prescribed distance while remaining first light
emitting diodes are separated by a second prescribed
distance, the first prescribed distance being greater than
the second prescribed distance; and wherein each of the
plurality of first light emitting diodes includes a lens, and
the lens includes both a concave portion and a convex
portion.

[0106] A display device is broadly described and em-
bodied herein and may include a display panel having a
plurality of electrodes and pixels; and a backlight provid-
ed adjacent to the display panel, the backlight having a
plurality of optical sheets adjacent to the display panel;
a light guide panel having at least one light incident area
to receive light from a first direction and a light emitting
area to emit light received through the light incident area
in a second direction towards the plurality of optical
sheets, the first and second directions being different di-
rections; at least one light source, at least one incident
area of the light guide panel being adjacent to at least
one light source to receive light output; a reflector adja-
cent to the light guide panel to reflect light towards the
second direction; and a bottom cover including a plate,
the plate provided adjacent to the reflector and having a
prescribed length in the first direction and a prescribed
width in a third direction, the plate further including at
least one post extending in the second direction, the at
least one light source comprising a first LED assembly
having a plurality of first light emitting diodes provided on
a substrate, which is supported by a first support plate,
the first support plate having a first opening to receive
the at least one post, the first LED assembly further com-
prising at least one peg extending in the first direction,
the light guide panel having at least one slot to receive
the at least one peg.

[0107] The display device is disclosed wherein the at
least one peg is provided between adjacent first light
emitting diodes; wherein the at least one peg and the at
least one slot prevent the at least one light guide panel
from contacting the plurality of first light emitting diodes;
and wherein at least one of the first light emitting diodes
includes lens from which light is output toward the atleast
one lightincident area of the light guide panel, and a gap
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is provided between the lens and the at least one light
incident area by the at least one peg and the atleast one
slot.

[0108] The display device is disclosed wherein the at
least one peg is provided between two adjacent first light
emitting diodes separated by a first prescribed distance
while remaining first light emitting diodes are separated
by a second prescribed distance, the first prescribed dis-
tance being greater than the second prescribed distance;
wherein the at least one peg has a first prescribed height
in the second direction, and the at least one light guide
panel has a second prescribed height in the second di-
rection, the second prescribed height being greater than
the first prescribed height; wherein the bottom cover in-
cludes a first peg on a first side and a second peg on a
second side, the at least one peg provided between the
first and second pegs, and the light guide panel further
includes first and second slots to receive the first and
second pegs; wherein when the display device is oriented
in a vertical direction such that the second direction is
perpendicular to the direction of gravity, the at least one
peg and the first and second pegs support the weight of
the light guide panel; and wherein the at least one peg
comprises a plurality of pegs, and the at least one slot
comprises a plurality of slots to receive the plurality of

pegs.

Claims
1. A backlight unit, comprising:

a light guiding plate (131, 231, 331,431, 531,
731);

an LED assembly (120, 220, 320, 420, 520,
720); and

a bottom cover (150, 250, 350, 450, 550, 750)
on which the LED assembly and the light guiding
plate are provided,

at least one first protruding portion (151, 251,
351, 451, 551, 751) protruding from the bottom
cover to support the light guiding plate; and
atleast one second protruding portion (152, 252,
352, 452, 552, 752) protruding from the bottom
cover and coupling the LED assembly to the bot-
tom cover;

wherein the LED assembly includes:

a plurality of LED light sources (121, 221,
321,421, 521, 721);

a substrate (122, 222, 322, 422, 522, 722)
on which the plurality of LED light sources
are mounted; and

a support (123, 223, 323, 423, 523, 723) on
which the substrate is mounted, the support
including a hole (125, 425, 525, 725),

wherein the hole (125, 425, 525, 725) is formed
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at a position corresponding to a position of the
second protruding portion (152, 252, 352, 452,
552, 752).

The backlight unit of claim 1, wherein the second
protruding portion (152, 252, 352, 452, 552, 752) is
inserted in the hole (125, 425, 525, 725).

The backlight unit of claim 2, wherein the second
protruding portion (152,252, 352,452,552, 752) and
the hole (125,425,525, 725) are provided in plurality.

The backlight unit of any one of claims 1 to 3, wherein
the backlight unit further includes:

a plurality of optical sheets (139, 1060) disposed
over the light guiding plate (131, 231, 331,431,
531, 731); and/or

areflector (228, 328, 428, 528) placed between
the bottom cover (150, 250, 350, 450, 550, 750)
and the light guiding plate (131, 231, 331,431,
531, 731).

The backlight unit of claim 4, wherein the at least
one first protruding portion (151, 251, 351, 451, 551,
751) is positioned at each of left and right sides of
the bottom cover (150, 250, 350, 450, 550, 750).

The backlight unit of claim 5, wherein the light guiding
plate (131, 231, 331,431, 531, 731) includes con-
cave portions (235, 335, 435, 535) formed at posi-
tions corresponding to the first protruding portions
(151, 251, 351, 451, 551, 751).

The backlight unit of claim 4, wherein the reflector
(228, 328,428, 528) includes concave portions (229,
329, 429, 529) formed at positions corresponding to
the first protruding portions (151, 251, 351, 451, 551,
751).

The backlight unit of any one of claims 1to 7, wherein
the at least one first protruding portion (151, 251,
351, 451, 551, 751) protrudes at a position a prede-
termined distance away from the at least one second
protruding portion (152, 252, 352, 452, 552, 752).

The backlight unit of any one of claims 1 to 8, wherein
a height of the second protruding portion (152, 252,
352, 452, 552, 752) is different from a height of the
first protruding portion (151, 251, 351, 451, 551,
751).

10. A display device, comprising:

a display panel; and

a backlight unit according to any one of the
claims 1 to 9, the backlight unit being disposed
behind the display panel.
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Patentanspriiche

1.

2,

Hintergrundbeleuchtungseinheit umfassend:

eine Lichtleitplatte (131, 231, 331,431, 531,
731);

eine LED-Anordnung (120, 220, 320, 420, 520,
720); und

eine Bodenabdeckung (150, 250, 350, 450, 550,
750), auf der die LED-Anordnung und die Licht-
leitplatte angeordnet sind;

mindestens einen ersten vorstehenden Ab-
schnitt (151, 251, 351, 451, 551, 751), der von
der Bodenabdeckung vorsteht, um die Lichtleit-
platte zu stiitzen; und

mindestens einen zweiten vorstehenden Ab-
schnitt (152, 252, 352, 452, 552, 752), der von
der Bodenabdeckung vorsteht und die LED-An-
ordnung mit der Bodenabdeckung koppelt,
wobei die LED-Anordnung umfasst:

eine Vielzahl von LED-Lichtquellen (121,
221, 321, 421, 521, 721);

ein Substrat (122, 222, 322,422,522, 722),
auf dem die Vielzahl von LED-Lichtquellen
befestigt ist; und

einenTrager (123,223, 323,423,523,723),
auf dem das Substrat gefestigt ist, wobei
der Trager ein Loch (125, 425, 525, 725)
umfasst,

wobei das Loch (125, 425, 525, 725) an einer
Stelle gebildet ist, die einer Stelle des zweiten
vorstehenden Abschnitts (152, 252, 352, 452,
552, 752) entspricht.

Hintergrundbeleuchtungseinheit gemal Anspruch
1, wobei derzweite vorstehende Abschnitt (152, 252,
352,452,552, 752) in das Loch (125, 425, 525, 725)
eingefiihrt ist.

Hintergrundbeleuchtungseinheit gemafl Anspruch
2, wobei derzweite vorstehende Abschnitt (152, 252,
352, 452, 552, 752) und das Loch (125, 425, 525,
725) in einer Vielzahl vorhanden sind.

Hintergrundbeleuchtungseinheit gemafl einem der
Anspriche 1 bis 3, wobei die Hintergrundbeleuch-
tungseinheit des Weiteren umfasst:

eine Vielzahl von optischen Schichten (139,
1060), die uber der Lichtleitplatte (131, 231,
331,431, 531, 731) angeordnet ist; und/oder
einen Reflektor (228, 328, 428, 528), der zwi-
schen der Bodenabdeckung (150, 250, 350,
450, 550, 750) und der Lichtleitplatte (131, 231,
331,431, 531, 731) angeordnet ist.



27 EP 3 101 467 B9 28

Hintergrundbeleuchtungseinheit gemaf Anspruch
4, wobei der erste vorstehende Abschnitt (151, 251,
351,451,551, 751) an jeder linken und rechten Seite
der Bodenabdeckung (150, 250, 350, 450, 550, 750)
positioniert ist.

Hintergrundbeleuchtungseinheit gemafl Anspruch
5, wobei die Lichtleitplatte (131, 231, 331,431, 531,
731) konkave Abschnitte (235, 335, 435, 535) um-
fasst, die an Positionen gebildet sind, die den ersten
vorstehenden Abschnitten (151, 251, 351, 451, 551,
751) entsprechen.

Hintergrundbeleuchtungseinheit gemaf Anspruch
4, wobei der Reflektor (228, 328, 428, 528) konkave
Abschnitte (229, 329, 429, 529) umfasst, die an Po-
sitionen gebildet sind, die den ersten vorstehenden
Abschnitten (151, 251, 351, 451, 551, 751) entspre-
chen.

Hintergrundbeleuchtungseinheit gemaR einem der
Anspriche 1 bis 7, wobei der mindestens eine erste
vorstehende Abschnitt (151, 251, 351, 451, 551,
751) an einer Stelle vorsteht, die einen vorgegebe-
nen Abstand von dem mindestens einen zweiten vor-
stehenden Abschnitt (152, 252, 352, 452, 552, 752)
entfernt ist.

Hintergrundbeleuchtungseinheit gemal einem der
Anspriche 1 bis 8, wobei sich eine Hohe des zweiten
vorstehenden Abschnitts (152, 252, 352, 452, 552,
752) von einer Hohe des ersten vorstehenden Ab-
schnitts (151, 251, 351, 451, 551, 751) unterschei-
det.

10. Anzeigevorrichtung umfassend:

ein Anzeigepanel; und

eine Hintergrundbeleuchtungseinheitgeman ei-
nem der Anspriiche 1 bis 9, wobei die Hinter-
grundbeleuchtungseinheit hinter dem Anzeige-
panel angeordnet ist.

Revendications

1.

Unité de rétroéclairage, comprenant :

une plaque de guidage de lumiere (131, 231,
331,431,531, 731) ;

un ensemble de DEL (120, 220, 320, 420, 520,
720) ; et

un couvercle de fond (150, 250, 350, 450, 550,
750) sur lequel sont disposés I'ensemble de
LED et la plaque de guidage de lumiére,

au moins une premiere partie en saillie (151,
251, 351,451, 551, 751) faisant saillie depuis le
couvercle de fond pour supporter la plaque de
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guidage de lumiére ; et

au moins une seconde partie en saillie (152,
252,352,452, 552, 752) faisant saillie depuis le
couvercle de fond et couplant 'ensemble de
DEL au couvercle de fond ; et

dans laquelle 'ensemble de DEL comprend :

une pluralité de sources de lumiére a DEL
(121, 221, 321, 421, 521, 721) ;

un substrat (122, 222, 322, 422, 522, 722)
sur lequel sont montées la pluralité de sour-
ces de lumiére a DEL ; et

un support (123, 223, 323, 423, 523, 723)
sur lequel est monté le substrat, le support
comprenant un trou (125, 425, 525, 725),

danslequelletrou (125,425,525, 725) estformé
a une position correspondant a une position de
la seconde partie en saillie (152, 252, 352, 452,
552, 752).

Unité de rétroéclairage selon la revendication 1,
dans laquelle la seconde partie en saillie (152, 252,
352, 452, 552, 752) est insérée dans le trou (125,
425, 525, 725).

Unité de rétroéclairage selon la revendication 2,
dans laquelle la seconde partie en saillie (152, 252,
352, 452, 552, 752) et le trou (125, 425, 525, 725)
sont fournis en pluralité.

Unité de rétroéclairage selon I'une quelconque des
revendications 1 a 3, dans laquelle I'unité de rétro-
éclairage comprend en outre :

une pluralité de feuilles optiques (139, 1060) dis-
posées sur la plaque de guidage de lumiere
(131, 231, 331, 431, 531, 731) ; et/ou

un réflecteur (228, 328, 428, 528) placé entre le
couvercle de fond (150, 250, 350, 450, 550, 750)
et la plaque de guidage de lumiére (131, 231,
331, 431, 531, 731).

Unité de rétroéclairage selon la revendication 4,
dans laquelle 'au moins une premiére partie en
saillie (151, 251, 351, 451, 551, 751) est positionnée
sur chacun des c6tés gauche et droit du couvercle
de fond (150, 250, 350 450, 550, 750).

Unité de rétroéclairage selon la revendication 5,
dans laquelle la plaque de guidage de lumiére (131,
231, 331, 431, 531, 731) comprend des parties con-
caves (235, 335, 435, 535) formées a des positions
correspondant aux premieres parties en saillie (151,
251, 351, 451, 551, 751).

Unité de rétroéclairage selon la revendication 4,
dans laquelle le réflecteur (228, 328, 428, 528) com-
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prend des parties concaves (229, 329, 429, 529) for-
mées a des positions correspondant aux premiéres
parties en saillie (151, 251, 351, 451, 551, 751).

8. Unité de rétroéclairage selon 'une quelconque des 5
revendications 1 a 7, dans laquelle 'au moins une
premiére partie en saillie (151, 251, 351, 451, 551,
751) fait saillie a une position éloignée d’'une distan-
ce prédéterminée de 'au moins une seconde partie
en saillie (152, 252, 352, 452, 552, 752). 10

9. Unité de rétroéclairage selon 'une quelconque des
revendications 1 a 8, dans laquelle une hauteur de
la seconde partie en saillie (152, 252, 352, 452, 552,
752) est différente d’'une hauteur de la premiére par- 75
tie en saillie (151, 251, 351, 451, 551, 751).
10. Dispositif d’affichage, comprenant :
un panneau d’affichage ; et 20
une unité de rétroéclairage selon I'une quelcon-
que des revendications 1 a 9, l'unité de rétroé-
clairage étantdisposée derriere le panneau d’'af-

fichage.
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[Fig. 12]
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[Fig. 22]

26



EP 3 101 467 B9

[Fig. 23]
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