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BACKLIGHT ASSEMBLY AND LIQUID
CRYSTAL DISPLAY APPARATUS HAVING
THE SAME

[0001] This application claims priority to Korean Patent
application No. 10-2008-0113340 filed on Nov. 14, 2008, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
contents of which are herein incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device having a backlight device, and more particularly
to an open portion formed on a sidewall of a first receiving
container, receiving a light emitting diode mounted on a
printed circuit.

[0004] 2. Description of the Related Art

[0005] Liquid crystal display (“LCD”) devices have been
widely used in notebooks, personal digital assistants, cellular
phones, and other electronic products because the price of
LCDs is relatively low and the quality of LCDs is relatively
high. LCDs are passive optical devices. Therefore, a
frontlight module or a backlight module needs to be attached
to the LCD panel to provide sufficient illumination to make
the LCD device visible at night and display in full color. The
backlight module includes a light source and at least one
optical element, such as a light guiding plate and/or a diffu-
sion sheet.

[0006] Backlight module units may be classified into two
types according to a disposition of the light source, such as an
edge-type and a direct-type. In an edge-type backlight unit, a
light guide plate (“LGP”) is disposed at a rear of an LCD
panel and a light source is disposed at a side of the LGP. Light
emitted from the light source is refracted in the LGP and is
supplied to the LCD panel. In a direct-type backlight unit, a
plurality of light sources are disposed at a rear of an LCD
panel opposing a viewing side, and light emitted from the
plurality of light source is directly supplied to the LCD panel.
[0007] A light emitting diode (“LLED”) has been increas-
ingly used as a light source in a backlight unit, since an LED
has a relatively long lifespan and relatively low power con-
sumption, and allows the LCD to be lightweight and thin.
LEDs are widely used in both the edge-type backlight assem-
bly and the direct-type backlight assembly.

[0008] A conventional LED used in an edge-type backlight
assembly includes a plurality of individual LEDs that each
emit light, and provides light distribution to the LCD by
emitting light from the LEDs as point sources. Light from the
point light sources is then converted into surface light by a
light guide plate.

BRIEF SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
are directed to a liquid crystal display device that substan-
tially obviates one or more problems due to limitations and
disadvantages of the related art described below.

[0010] An exemplary embodiment of the present invention
provides an edge-type backlight assembly which adopts an
LED as a light source. The LED can be mounted on a base
substrate, such as a printed circuit, and the printed circuit may
be disposed on a sidewall of a first receiving container, at a
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corresponding position of an open portion formed on the
sidewall of the first receiving container.

[0011] According to a first exemplary embodiment of the
present invention, there is provided a backlight assembly
which includes a printed circuit board including a first side
and a second side, a light source emitting a light and mounted
on the first side of the printed circuit board, a first receiving
container including a bottom plate, at least one sidewall
extending from the bottom plate, and an opening portion
disposed in the sidewall, and a light guide plate guiding the
light emitted from the light source and disposed on the bottom
plate of the first receiving container. The printed circuit board
may be disposed on an outer surface of the sidewall of the first
receiving container, and the printed circuit board overlaps the
opening portion of the sidewall of the first receiving con-
tainer.

[0012] The light source may include a light emitting diode.
A plurality of the light emitting diode may be disposed on the
first side of the printed circuit board, and each light emitting
diode may be placed at a predetermined distance from an
adjacent light emitting diodes.

[0013] A surface area of the printed circuit board may be
larger than the surface area of the opening portion formed on
the sidewall of the first receiving container. The first side of
the printed circuit board may face the outer surface of the
sidewall of the first receiving container, and the light emitting
diode may emit light toward the light guide plate.

[0014] The backlight assembly may further include a cou-
pling member fixing the printed circuit board to the sidewall
of the first receiving container.

[0015] The coupling member may include a first coupling
hole formed on the sidewall of the first receiving container,
and a second coupling hole formed on the printed circuit
board at a position corresponding to a placement of the first
coupling hole, such that the first and second coupling holes
are aligned. The coupling member may further include a
screw fixing the printed circuit board to the sidewall of the
first receiving container solely by being inserted into the
aligned first coupling hole and second coupling hole. The
screw may include a screw head and a screw body. The screw
head may make contact with the outer surface of the sidewall
ofthe first receiving container when the screw is fully inserted
into the first coupling hole and the second coupling hole.
[0016] The coupling member may include an adhesive
member disposed completely between the printed circuit
board and the sidewall of the first receiving container.

[0017] The printed circuit board may include a metal mem-
ber as a base.
[0018] Exemplary embodiments of the present invention

may use only a minimum number of LEDs while maintaining
a sufficient distance between the LEDs and the light guide
plate for light uniformity. By using only a minimum number
of LEDs for the edge-type backlight assembly, production
cost may be lowered, and the burden of electric power design
may be decreased. Furthermore, by placing the LED mounted
printed circuit on the outer surface of the sidewall of the first
receiving container, heat can be radiated much more effec-
tively.

[0019] According to a second exemplary embodiment of
the present invention, there is provided a liquid crystal display
device which includes a printed circuit board including a first
side and a second side, a light emitting diode emitting a light
and disposed on the first side of the printed circuit board, a
first receiving container including a bottom plate, at least one
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sidewall extending from the bottom plate, and an opening
portion disposed in the sidewall, a light guiding plate guiding
the light emitted from the light source and disposed on the
bottom plate of the first receiving container, and a display
panel displaying images. The printed circuit board may be
disposed on an outer surface of the sidewall of the first receiv-
ing container, and the printed circuit board covers the opening
portion of the sidewall of the first receiving container.
[0020] A plurality of the light emitting diode may be dis-
posed on the first side of the printed circuit board where each
light emitting diode is placed at a predetermined distance
from an adjacent light emitting diode.

[0021] A surface area of the printed circuit board may be
larger than a surface area of the opening portion formed on the
sidewall of the first receiving container. The first side of the
printed circuit board may face the outer surface of the side-
wall of the first receiving container and the light emitting
diode may emit light toward the light guide plate.

[0022] The backlight assembly may further include a cou-
pling member fixing the printed circuit board to the sidewall
of the first receiving container.

[0023] The coupling member may include a first coupling
hole formed on the sidewall of the first receiving container,
and a second coupling hole formed on the printed circuit
board at a position corresponding to a placement of the first
coupling hole. The first and second coupling holes may be
aligned with each other. The coupling member may further
include a screw fixing the printed circuit board to the sidewall
of the first receiving container by being inserted into the
aligned first coupling hole and second coupling hole. The
screw may include a screw head and a screw body. The screw
head may make contact with the outer surface of the sidewall
ofthe first receiving container when the screw is fully inserted
into the first coupling hole and the second coupling hole.
[0024] The coupling member may include an adhesive
member disposed between the printed circuit board and the
sidewall of the first receiving container.

[0025] The printed circuit board may include a metal mem-
ber as a base.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other aspects, features and advan-
tages of the present invention will become more apparent by
describing in more detailed exemplary embodiments thereof
with reference to the attached drawings in which:

[0027] FIG.1isaplan view illustrating a hot spot phenom-
enon in a convention backlight assembly of the Prior Art.
[0028] FIG.2is anexploded perspective view illustrating a
first exemplary embodiment of a liquid crystal display
according to the present invention.

[0029] FIG. 3 is a front perspective view illustrating a first
exemplary embodiment of a printed circuit board according
to the present invention;

[0030] FIG. 4 is a plan view illustrating a first exemplary
embodiment of a backlight assembly according to the present
invention;

[0031] FIG. 5 is a cross-sectional view of a second exem-
plary embodiment of a backlight assembly taken along line
VI-VI' of FIG. 2 according to the present invention;

[0032] FIG. 6 is a plan view illustrating the second exem-
plary embodiment of the backlight assembly in FIG. 5.
[0033] FIG.71sa cross-sectional view of a third exemplary
embodiment of a backlight assembly taken along line VI-VI'
of FIG. 2 according to the present invention;
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[0034] FIG. 8isaplan view illustrating the third exemplary
embodiment of a backlight assembly in FIG. 7.

DETAILED DESCRIPTION OF THE INVENTION

[0035] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. In the draw-
ings, the size and relative sizes of layers and regions may be
exaggerated for clarity.

[0036] It will be understood that when an element or layer
is referred to as being “on” or “coupled to” another element or
layer, the element or layer can be directly on or coupled to
another element or layer or intervening elements or layers. In
contrast, when an element is referred to as being “directly on”
or “directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. The use of any and all examples, or
exemplary language (e.g., “such as”), is intended merely to
betterillustrate the invention and does not pose alimitation on
the scope of the invention unless otherwise claimed. No lan-
guage in the specification should be construed as indicating
any non-claimed element as essential to the practice of the
invention as used herein.

[0037] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.
[0038] Spatially relative terms, such as “lower,” “upper”
and the like, may be used herein for ease of description to
describe the relationship of one element or feature to another
element(s) or feature(s) as illustrated in the figures. It will be
understood that the spatially relative terms are intended to
encompass different orientations of the device in use or
operation, in addition to the orientation depicted in the fig-
ures. For example, if the device in the figures is turned over,
elements described as “lower” relative to other elements or
features would then be oriented “upper” relative to the other
elements or features. Thus, the exemplary term “lower” can
encompass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees or at
other orientations) and the spatially relative descriptors used
herein interpreted accordingly.

[0039] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
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or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0040] Embodiments of the invention are described herein
with reference to cross-sectionillustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for example,
from manufacturing.

[0041] For example, an implanted region illustrated as a
rectangle will, typically, have rounded or curved features
and/or a gradient of implant concentration at its edges rather
than a binary change from implanted to non-implanted
region. Likewise, a buried region formed by implantation
may result in some implantation in the region between the
buried region and the surface through which the implantation
takes place. Thus, the regions illustrated in the figures are
schematic in nature and their shapes are not intended to illus-
trate the actual shape of a region of a device and are not
intended to limit the scope of the invention.

[0042] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0043] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context.

[0044] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0045] Using LEDs in a backlight assembly may have dis-
advantages. For example, since the LEDs are point light
sources, the amount of light incident on a side of the light
guide plate may not be uniform. More specifically, the
amount of light irradiated onto a region of the light guide plate
close to each LED may be greater than the amount of light
irradiated onto a region of the light guide plate between the
adjacent LEDs. For this reason a hot spot may occur, where a
region of the backlight is bright while an adjacent region is
undesirably darker.

[0046] Referringto FIG. 1 for further explanation, FIG. 1 is
a plan view illustrating a hot spot in a conventional backlight
assembly of the prior art. A plurality of an LED 10 is disposed
on a substrate 30, such as a printed circuit board. Both the
printed circuit board 30 and the LED 10 may be disposed at an
inner area of a receiving container. An area A of light guide
plate 20 depicted in FIG. 1, receives limited light from an
LED 10, or does not receive light at all, and therefore area A
is undesirably darker than an adjacent region of the light
guide plate 20. Consequently, the hot spot can be seen in the
area A.

[0047] In order to avoid the hot spot, light emitted from
neighboring LEDs 10 should overlap with area A. A light
emitting angle B of an individual LED 10 is about 120
degrees. With such light emitting angle, a ratio between D2, a
distance between two adjacent LEDs 10, and D1, a distance
between an LED 10 and the light guide plate 20, should be
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more than 1:1.4 to avoid the hot spot. Since the ratio of D2 to
D1inFIG.11s less than 1:1.4, the hot spot is generated at area
A of the light guide plate 20.

[0048] To make the backlight assembly as compact as pos-
sible, it is further desirable to reduce the distance D1 between
the LED 10 and the light guide plate 20. However, while D1
can be shortened by reducing D2, more LEDs are needed in
the backlight assembly, undesirably causing an increase in
material and production cost. Furthermore, using more LEDs
puts more burden on electric power design, since it is desir-
able to keep a current within the backlight assembly as low as
possible.

[0049] FIG. 2 is an exploded perspective view of an exem-
plary embodiment of a liquid crystal display device according
to the invention. Referring to FIG. 2, the backlight assembly
may include a first receiving container 100, a base substrate
200, such as a printed circuit board, a light source 300, a light
guiding member 400, such as a light guide plate, an optical
member 500, a display panel 600 and a second receiving
container 700.

[0050] The first receiving container 100 may include a bot-
tom planar surface member (e.g., plate) 110 and at least one
sidewall 120 extended upwardly from an edge of the bottom
plate 110. The first receiving container 100 may include a
plurality of the sidewall 120 each extending substantially
perpendicular to respective edges of the bottom plate 110.
The bottom plate 110 and the sidewalls 120 of the first receiv-
ing container 100 collectively define a receiving area. Pairs of
the sidewall 120 are disposed facing and substantially parallel
to each other, and opposing each other with respect to the
receiving area of the bottom plate 110. The bottom plate 110
may be a solid, continuous and indivisible member, or alter-
natively, the bottom plate 110 may have an area absent mate-
rial such as to expose elements of the liquid crystal display
device to an exterior (e.g., rear) of the first receiving container
100.

[0051] An insertion member, such as opening portion 130,
may be formed on the sidewall 120. A single one, or a multiple
of the opening portion 130 may be disposed in a single side-
wall 120, or respectively in a multiple of the sidewall 120. The
opening portion 130 extends completely through the sidewall
120 from an outer surface of the sidewall 120, to an inner
surface of the sidewall 120 facing the receiving area of the
first receiving container 100. The opening portion 130 is an
area where material of the sidewall 120 is not disposed, and is
considered an enclosed opening. The opening portion 130
penetrates the sidewall 120 of the first receiving container
100, and the sidewall 120 solely defines the enclosed opening
portion 130.

[0052] Referring to FIG. 1, the light source 300 may be
mounted on the printed circuit board 200. The light source
300 may be light emitting diodes (“LEDs”), cold cathode
fluorescent lamps (“CCFLs™), or various other types of light
generating and emitting devices. A plurality of the light
source 300 may be disposed on a single one of the printed
circuit board 200. The plurality of the light source 300 may be
arranged substantially linearly (e.g., in a row) along a longi-
tudinal direction of the printed circuit board 200, and dis-
posed spaced apart from each other in the longitudinal direc-
tion of the printed circuit board. Alternatively, multiple rows
of the light source 300 may be used in the backlight assembly.
[0053] The light guide plate 400 may be disposed in a
space, e.g., the receiving area, formed by the bottom plate 110
and the sidewall 120. Spacing may exist between the light
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guide plate 400 and the light source 300, such that the light
guide plate 400 and the light source 300 are disposed sepa-
rated from each other by a predetermined distance. The spac-
ing can be used to spread light generated by the light source
300 and incident on the light guide plate 400, substantially
uniformly.

[0054] In an exemplary embodiment, with a light emitting
angle of the light source 300 being less than about 180
degrees, the spacing between the light guide plate 400 and the
light source 300 is needed to provide enough room for the
light generated by the light source 300 to spread substantially
uniformly. Moreover, the spacing functions as a protective
barrier from external shocks. If the light guide plate 400
makes direct contact with the light source 300, external
shocks received by the light guide plate 400 is transmitted to
the light source 300, and such event may cause undesirable
and/or critical damage to the light source 300.

[0055] The optical members 500 are disposed on the light
guide plate 400, and serve to diffuse and focus light coming
from the light guide plate 400.

[0056] Inthe illustrated embodiment, the display panel 600
includes a pair of glass substrates, and a liquid crystal layer
provided there between (not shown). The display panel 600
displays images using light originally generated by the light
source 300, which travels through the elements of the back-
light assembly to be incident on the display panel 600.
[0057] The second receiving container 700 may be coupled
to the first receiving container 100, so that a periphery of an
upper surface of the display panel 600 received in the first
receiving container 100 is covered and overlapped with a
portion of the second receiving container 700. A window
exposing the display panel 600 to the outside of the liquid
crystal display device, may be disposed on an upper surface of
the second receiving container 700. An uppermost side of the
liquid crystal display device shown in FIG. 2 may be herein-
after referred to as a “front side” or a “viewing side.” Con-
versely, a lowermost side of the liquid crystal display device
shown in FIG. 2 may be hereinafter referred to as a “rear side.”
[0058] In exemplary embodiments, the first receiving con-
tainer 100, the base substrate 200, the light source 300, the
light guiding member 400, the optical member 500, the dis-
play panel 600 and the second receiving container 700 of the
backlight assembly, may all be disposed directly on and con-
tacting each other, or alternatively, there may be intervening
elements between some and/or all of these features.

[0059] FIG. 3 is a front view of an exemplary embodiment
of the printed circuit board 200. The printed circuit board 200
may include a first side 210 and a second side 220 opposing
the first side. The light source 300 may be mounted on the first
side 210 of the printed circuit board 200, such as to directly
contact the first side 210 of the printed circuit board 200. In an
exemplary embodiment, the printed circuit board 200 may
include one of a metal member, an epoxy member and a
ceramic member as a base, or any combination of the forego-
ing materials. The light source 300 may be mounted on the
printed circuit board 200 by an of a number of processes
relating to Surface Mounted Technology (“SMT™).

[0060] Each light source 300 may include a base surface
contacting the first surface 210 of the printed circuit 200, and
side surfaces extending from the base surface and the first
surface 210 of the printed circuit board 200. The light source
300 may further include a single light emitting surface, or a
plurality of the light emitting surface. Referring to FIG. 3, the
upper surface of the light source 300, opposing the base
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surface, may be considered as a single light emitting surface,
or the upper surfaces and a portion (or all) of the side surfaces
may be considered as a plurality of a light emitting surface of
the light source 300. While asingle row of the light source 300
is illustrated in FIG. 3, the present invention is not limited
thereto, and a plurality of rows of the light source 300 may be
disposed on the printed circuit board 200.

[0061] Intheillustrated embodiment, a plurality of the light
source 300 are disposed directly on the first surface 210 ofthe
printed circuit board 200. The plurality of the light source 300
are arranged substantially linearly along a longitudinal direc-
tion of the printed circuit board 200 and separated by a sub-
stantially uniform distance from each other along the longi-
tudinal direction, such as in a plan view. Each of the light
sources 300 is spaced away from edges of the printed circuit
board 200.

[0062] FIG. 4 is a plan view of a first exemplary embodi-
ment of a backlight assembly according to the present inven-
tion. The printed circuit board 200 is disposed on a portion of
an outer surface of the sidewall 120 of the first receiving
container, covering the opening portion 130 of the sidewall
120. The printed circuit board 200 may be disposed in a way
that a portion of the first side 210 of the printed circuit board
200 faces the light guide plate 400, and directly contacts a
portion of the outer surface of the sidewall 120, as illustrated
in FIG. 4. An entire of the printed circuit board 200 is dis-
posed at an exterior of the first receiving container 100.
[0063] Thelightsource 300 mounted on the firstside 210 of
the printed circuit board 200 may be accommodated in the
opening portion 130 of the sidewall 120, indicated by the two
vertical dotted lines at left and right areas of the sidewall 120
in FIG. 4. Only the light source 300 may be disposed at an
inner area of the first receiving container 100, where none of
the printed circuit board 200 extends into the inner area of the
first receiving container. A light emitting surface of the light
source 300 may face a light incident surface of the light guide
plate 400, and light generated by the light source 300 may be
directly incident onto the light incident surface of the light
guide plate 400, as illustrated in FIG. 4.

[0064] When a portion of the printed circuit board 200 is
disposed on a portion of the outer surface of the sidewall 120,
an entire of the printed circuit board 200 may be disposed
outside of the first receiving container 100, while the light
source 300 protrudes from the printed circuit board 200 and
into an inner area of the first receiving container 100, as
illustrated by the dotted lines of the light source 300 in FIG. 4.
[0065] Referring to FIG. 2, FIG. 3 and FIG. 4, the printed
circuit board 200 is assembled with the sidewall 120 of the
first receiving container 100, such as by being disposed on the
outer surface of the sidewall 120. A surface area of the first
surface 210 of the printed circuit board 200 may be larger than
that of the opening portion 130. The printed circuit board 200
may cover and overlap the entire opening portion 130 of the
sidewall 120. When the printed circuit board 200 overlaps the
entire of the opening portion 130 and contacts the outer sut-
face of the sidewall 120 at all areas adjacent to the opening
portion 130, particle contamination entering into the first
receiving container 100 from between the printed circuit
board 200 and the outer surface of the sidewall 120, may be
reduced or effectively prevented.

[0066] The printed circuit board 200 including the light
source 300 disposed thereon, is placed outside of the sidewall
120 of the first receiving container 100. Since a thickness of
the printed circuit board 200 is not disposed in the inner area
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of the first receiving container 100, the light source 300 may
be disposed further away from the light guide plate 400.
When the light source 300 is disposed further away from the
light guide plate D1 may be advantageously lengthened,
especially when compared to a backlight assembly with a
printed circuit placed inside a receiving container.

[0067] As discussed above, a ratio between D2, a distance
between two adjacent LEDs 10, and D1, a distance between a
distal end of an LED 10 and a light guide plate, must be more
than 1:1.4 in order to maintain light substantial uniformity.
[0068] As can be seen in FIG. 1, a hot spot phenomenon,
which refers to spots generated on a display screen due to
light irregularity, occurs when the ratio between D2 and D1 is
less than 1:1.4. Referring to the illustrated embodiment in
FIG. 4, by placing a portion of or the entire of the printed
circuit board 200 on the outer surface of the sidewall 120, D3,
a distance between an inner edge of the sidewall 120 and a
boundary edge of the light guide plate 400, can be maintained
as narrow as possible, while still securing the ratio between
D1 and D2 to 1:1.4, while maintaining D1 to be as wide as
possible.

[0069] By securing the ratio of D2 to D1 to be more than
1:1.4, the hot spot can be advantageously reduced or effec-
tively avoided. Additionally, by maintaining D1 as wide as
possible, aminimum number of light sources 300 can be used.
By using a minimum number of light sources 300, materials
and production cost can be advantageously reduced, while
requiring less power to operate the light sources 300. Further-
more, by placing a portion of an the entire of the LED
mounted printed circuit board 200 outside the first receiving
container 100, heat generated by the light sources 300 may be
advantageously dissipated effectively.

[0070] FIG. 5isa cross sectional view of the second exem-
plary embodiment of the backlight assembly taken along line
VI-IV' of FIG. 2. FIG. 6 is a plan view of the second exem-
plary embodiment of the backlight assembly illustrated in
FIG. 5.

[0071] Referring to FIG. 5 and FIG. 6, the backlight assem-
bly of the second exemplary embodiment may include a
coupling member 800. The coupling member 800 fixes the
printed circuit 200 to the sidewall 120 of the first receiving
container 100. The sidewall 120 of the first receiving con-
tainer 100 may include a first coupling hole 121 formed in the
sidewall 120. The printed circuit 200 may include a second
coupling hole 230 formed in the printed circuit 200. The first
coupling hole 121 and the second coupling hole 230 may
extend completely through a thickness of the sidewall 120
and the printed circuit board 200, respectively, or may extend
only partially through either the sidewall 120 or the printed
circuit board 200. A hole extending completely through a
member, may hereinafter be referred to as a “through hole.”
[0072] The first coupling hole 121 is formed around the
opening portion 130 of the sidewall 120 of the first receiving
container 100. The first coupling hole 121 may disposed
adjacent to inner edges of the sidewall 120 defining the open-
ing portion 130, such as being disposed at a distance from the
inner edges of the sidewall 120. The second coupling hole 230
is formed on the printed circuit board 200 at a position cor-
responding to a placement of the first coupling hole 121, such
that the first coupling hole 121 and the second coupling hole
230 are aligned with each other to accept the coupling mem-
ber 800.

[0073] Inanexemplary embodiment, the coupling member
800 may include a fastening member, such as a screw. The
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screw 800 illustrated in FIG. 5 and FIG. 6 fixes the printed
circuit board 200 to the sidewall 120 of the first receiving
container 100, such by being inserted into the first coupling
hole 121 and the second coupling hole 230. The printed
circuit board 200 may be affixed to the sidewall 120 solely by
the insertion of the screw 800 in to the first coupling hole 121
and the second coupling hole 230. In the illustrated embodi-
ment, an insertion direction of the screw 800 is from the
printed circuit board 200 at an outside of the first receiving
container 100, completely through printed circuit board 200,
and into a portion of the sidewall 120 of the first receiving
container 100, the portion of the sidewall 120 being substan-
tially an whole thickness of the sidewall 120. In an alternative
embodiment, the coupling member 800 may be inserted from
the inner area of the first receiving container 100, completely
through the sidewall 120 and into a portion of the printed
circuit board 200.

[0074] As can be seen from FIG. 6, the screw 800 may
include a screwhead 810 and a screw body 820 (illustrated
with dotted lines). When the insertion is complete, the screw
head 810 may make contact with the second side 220 of the
printed circuit board 200. Alternatively, when the insertion of
the coupling member 800 is complete, a portion of or an entire
of the screw head 810 may be disposed within (e.g., overlap-
ping) a thickness of the sidewall 120. The outer surface of the
screw head 810 may be disposed flush, or coplanar with, the
second surface 220 of the printed circuit board, such as to
make the backlight assembly as compact as possible.

[0075] Thesidewall 120 of the first receiving container 100
may include more than one first coupling hole 121, and the
number of second coupling holes 230 formed on the printed
circuit board 200 may be equal to that of the first coupling
hole 121, since the first coupling hole 121 and second cou-
pling hole 230 are aligned to accommodate the coupling
member 800.

[0076] Inthe illustrated embodiments of FIG. 4 and FIG. 5,
at least a portion of, and essentially an entire of, the printed
circuit board 200 is disposed on the outer surface of the
sidewall 120. The distance D3 between an inner edge of the
sidewall 120 and a boundary edge of the light guide plate 400,
is maintained as narrow as possible to make the backlight
assembly relatively compact, while still securing the ratio of
D2 to D1 to 1:1.4 and maintaining D1 to be as wide as
possible.

[0077] Advantageously, by securing the ratio of D2to D1 to
be more than 1:1.4, a hot spot is reduced or effectively
avoided. Additionally, by maintaining D1 as wide as possible,
a minimum number of light sources 300 can be used, and a
materials and production cost can be advantageously
reduced, while requiring less power to operate the light
sources 300. Furthermore, by placing a portion of an the
entire of the LED mounted printed circuit board 200 outside
the first receiving container 100, heat generated by the light
sources 300 may be advantageously dissipated effectively.
[0078] FIG. 7is a cross sectional view of a third exemplary
embodiment of a backlight assembly taken along line VI-VI'
of FIG. 2. FIG. 8 is a plan view of the third exemplary
embodiment of the backlight assembly illustrated in FIG. 7.
[0079] Referring to FIG. 7 and FIG. 8, a backlight assembly
may include a fixing member 900, such as an adhesive mate-
rial. The adhesive member 900 is disposed between the
printed circuit board 200 and the sidewall 120 of the first
receiving container 100. A whole ofthe adhesive member 900
is disposed between the printed circuit board 200 and the
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outer surface of the sidewall 120. The adhesive member 900
may be disposed along a periphery of the printed circuit board
200, the periphery of the printed circuit board 200 overlap-
ping with a portion of the sidewall 120 of the first receiving
container 100, such as adjacent to the opening portion 130.
The adhesive member 900 may be a single, continuous and
indivisible member disposed adjacent to all inner edges of the
sidewall 120 defining the opening 130. Alternatively, the
adhesive member 900 may be a plurality of individual units
disposed at the periphery of the printed circuit board 200
overlapping with a portion of the sidewall 120 of the first
receiving container 100. In an exemplary embodiment, the
adhesive member 900 may include one of a two-sided adhe-
sive tape, silicon, and epoxy, or any combination of the afore-
mentioned materials.

[0080] Inthe illustrated embodiments of FIG. 7 and FIG. 8,
at least a portion of, and essentially an entire of, the printed
circuit board 200 is disposed on the outer surface of the
sidewall 120. The distance D3 between an inner edge of the
sidewall 120 and aboundary edge of the light guide plate 400,
is maintained as narrow as possible to make the backlight
assembly relatively compact, while still securing the ratio of
D2 to D1 to 1:1.4 and maintaining D1 to be as wide as
possible. Advantageously, by securing the ratio of D2to D1 to
be more than about 1:1.4, a hot spot is reduced or effectively
avoided. Additionally, by maintaining D1 as wide as possible,
a minimum number of light sources 300 can be used, and a
materials and production cost can be advantageously
reduced, while requiring less power to operate the light
sources 300. Furthermore, by placing a portion of an the
entire of the LED mounted printed circuit board 200 outside
the first receiving container 100, heat generated by the light
sources 300 may be advantageously dissipated effectively.
[0081] While the present invention has been particularly
shown and described with reference to the exemplary
embodiments thereof, it will be understood by those of ordi-
nary skill in the art that various changes in form and details
may be made therein without departing from the spirit and
scope of the present invention as defined by the following
claims. Itis therefore desired that the present embodiments be
considered in all respects as illustrative and not restrictive,
reference being made to the appended claims rather than the
foregoing description to indicate the scope of the invention.

What is claimed is:

1. A backlight assembly comprising:

a first receiving container comprising a bottom plate and at
least one sidewall extending from the bottom plate, the
sidewall comprising an opening portion;

aprinted circuit board disposed contacting an outer surface
of the at least one sidewall, the printed circuit board
comprising a first side and a second side opposing the
first side;

alight source disposed on the first side of the printed circuit
board and generating light, such that the generated light
is emitted through the opening portion of the sidewall;
and

alight guide plate disposed on the bottom plate of the first
receiving container, and guiding light emitted from the
light source and incident to a light incident surface of the
light guide plate.

2. The backlight assembly of claim 1, wherein the light

source includes a light emitting diode.

3. The backlight assembly of claim 2, wherein a plurality of

the light emitting diode is disposed on the first side of the
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printed circuit board, and each light emitting diode is placed
at a predetermined distance from an adjacent light emitting
diode along a longitudinal direction of the printed circuit
board.

4. The backlight assembly of claim 3, wherein a first sur-
face area of the first surface of the printed circuit board, is
larger than a second surface area of the opening portion
formed on the sidewall of the first receiving container.

5. The backlight assembly of claim 3, wherein aratio of the
predetermined distance between adjacent light emitting
diodes, to a distance between the light emitting diodes and the
light guide plate taken substantially perpendicular to the lon-
gitudinal direction of the printed circuit board, is about 1:1.4.

6. The backlight assembly of claim 4, wherein the first side
of the printed circuit board faces the outer surface of the
sidewall of the first receiving container, and the light emitting
diode emits light toward the light incident surface of the light
guide plate.

7. A backlight assembly of claim 6, further comprising a
coupling member fixing the printed circuit board to the side-
wall of the first receiving container.

8. A backlight assembly of claim 7, wherein the coupling
memberincludes a first coupling hole disposed in the sidewall
of the first receiving container, and a second coupling hole
disposed in the printed circuit board, the first coupling hole
and the second coupling hole being aligned with each other.

9. The backlight assembly of claim 8, wherein the coupling
member further includes a screw. the screw fixing the printed
circuit board to the sidewall of the first receiving container
solely by being inserted into the aligned first coupling hole
and second coupling hole.

10. A backlight assembly of claim 9, wherein the screw
comprises a screwhead and a screw body, and the screwhead
makes contact with the outer surface of the sidewall of the first
receiving container when the screw is fully inserted into the
first coupling hole and the second coupling hole.

11. A backlight assembly of claim 6, wherein the printed
circuit board includes a metal member as a base.

12. The backlight assembly of claim 7, wherein the cou-
pling member includes an adhesive member, and an entire of
the adhesive member is disposed between the printed circuit
board and the sidewall of the first receiving container.

13. A liquid crystal display device, comprising:

a first receiving container comprising a bottom plate and at
least one sidewall vertically extending from the bottom
plate, the sidewall comprising an opening portion;

aprinted circuit board disposed contacting an outer surface
of the at least one sidewall, the printed circuit board
comprising a first side and a second side opposing the
first side;

a display panel displaying images;

a light emitting diode disposed on the first side of the
printed circuit board, such that light emitted from the
light emitting diode is emitted through the opening por-
tion of the sidewall; and

a light guide plate disposed on the bottom plate of the first
receiving container and including a light incident sur-
face receiving the light emitted from the light source, the
light guide plate guiding the light emitted from the light
source towards the display panel.

14. The liquid crystal display device of claim 13, wherein

a plurality of the light emitting diode is disposed on the first
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side of the printed circuit board, where each light emitting
diode is placed at a predetermined distance from an adjacent
light emitting diode.

15. The liquid crystal display device of claim 14, wherein
a surface area of the printed circuit board is larger than a
surface area of the opening portion formed on the sidewall of
the first receiving container.

16. The liquid crystal display device of claim 15, wherein
the first side of the printed circuit board faces the outer surface
of the sidewall of the first receiving container, and the light
emitting diode emits light toward the light incident surface of
the light guide plate.

17. The liquid crystal display device of claim 16, further
comprising a coupling member fixing the printed circuit
board to the sidewall of the first receiving container.

18. The liquid crystal display device of claim 17, wherein
the coupling member includes a first coupling hole disposed
in the sidewall of the first receiving container, and a second
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coupling hole disposed in the printed circuit board, and the
first coupling hole is aligned with the second coupling hole.

19. The liquid crystal display device of claim 18, wherein
the coupling member further includes a screw, the screw
fixing the printed circuit board to the sidewall of the first
receiving container solely by being inserted into the aligned
first coupling hole and second coupling hole.

20. The liquid crystal display device of claim 19, wherein
the screw comprises a screw head and a screw body, and the
screw head makes contact with the outer surface of the side-
wall of the first receiving container when the screw is inserted
into the first coupling hole and the second coupling hole.

21. The liquid crystal display device of claim 17, wherein
the coupling member includes an adhesive member, and an
entireof the adhesive member is disposed between the printed
circuit board and the sidewall of the first receiving container.
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