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BACKLIGHT ASSEMBLY AND LIQUID
CRYSTAL DISPLAY DEVICE USING THE
SAME

This application claims the priority and the benefit under
35U.S.C. §119(a) on Korean Patent Application No. P2012-
0032686, filed on Mar. 29, 2012, the entire contents of which
are hereby incorporated by reference.

BACKGROUND

1. Field of the Invention

The present disclosure relates to a backlight assembly
capable of enabling easy narrow bezel design and easily
radiating heat generated from a light source, and a liquid
crystal display device using the same.

2. Discussion of the Related Art

In recent years, among a variety of display devices, liquid
crystal display devices have been used the most owing to
characteristics of excellent image quality, light weight, slim
profile, and low power consumption. Such liquid crystal dis-
play devices require a backlight assembly that emits light to a
liquid crystal panel.

A backlight assembly may be classified into a vertical type
and an edge type according to the position of a light source.
The vertical type backlight assembly is configured such thata
light source is located at a rear surface of a liquid crystal
panel, and the edge type backlight assembly is configured
such that a light source is located at a lateral surface ofaliquid
crystal panel.

With the recent trend towards a larger size and higher
resolution, studies to reduce the volume and weight of aliquid
crystal display device have been actively conducted. There is
a demand for narrow bezel design.

However, a conventional edge type backlight assembly has
a disadvantage due to a heat-radiating pad and an LED hous-
ing that are used to radiate heat generated from a light source
to the outside. The heat-radiating pad and the LED housing
may increase not only the thickness of a bezel region, but also
a heat-radiating path, causing deterioration in heat-radiation
efficiency.

BRIEF SUMMARY

A backlight assembly includes a bottom cover, a light
guide plate placed on the bottom cover, a printed circuit board
having an L-shaped form and attached to a bottom surface and
an inner lateral surface of the bottom cover, and a plurality of
Light Emitting Diode (LED) packages being mounted to the
printed circuit board, wherein the printed circuit board
includes a single metal layer having the [.-shaped form and
attached to the bottom surface and the inner lateral surface of
the bottom cover, and a Resin Coated Copper (RCC) film
attached to an inner lateral surface of the single metal layer.

In accordance with another aspect of the present invention,
a backlight assembly includes a bottom cover, a light guide
plate placed on the bottom cover, a Light Emitting Diode
(LED) housing attached to a bottom surface and an inner
lateral surface of the bottom cover to support the light guide
plate, and a Resin Coated Copper (RCC) film attached to an
inner lateral surface of the LED housing such that a plurality
of LED packages is mounted to the RCC film.

In accordance with another aspect of the present invention,
a backlight assembly includes a bottom cover, a light guide
plate placed on the bottom cover, and a Resin Coated Copper
(RCC) film attached to an inner lateral surface of the bottom
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cover such that a plurality of Light Emitting Diode (LED)
packages is mounted to the RCC film.

In accordance with another aspect of the present invention,
abacklight assembly includes a bottom cover, a Resin Coated
Copper (RCC) film attached to a bottom portion of the bottom
cover such that a plurality of Light Emitting Diode (LED)
packages is mounted to the RCC film, a diffusive plate to
diffuse incident light from the plurality of LED packages, and
a plurality of optical sheets stacked on the diffusive plate to
vertically direct the light emitted from the diffusive plate.

In accordance with a further aspect of the present inven-
tion, a liquid crystal display device includes the backlight
assembly according to any one of claims 1 to 16, a liquid
crystal panel, a panel guide seated on a rim portion of the
bottom cover to support the liquid crystal panel, and a top
cover configured to surround a bezel portion of the liquid
crystal panel and a lateral portion of the panel guide, the top
cover being fastened to the bottom cover.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s ) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 is a sectional view showing a liquid crystal display
device including a backlight assembly according to a first
embodiment of the present invention;

FIGS. 2A and 2B are views comparing a conventional
printed circuit board with a printed circuit board according to
an embodiment of the present invention;

FIG. 3 is a sectional view showing a backlight assembly
according to a second embodiment of the present invention;

FIG. 4 is a view showing various alternative embodiments
of a dummy housing;

FIG. 5 is a sectional view showing a liquid crystal display
device including a backlight assembly according to a third
embodiment of the present invention;

FIG. 6 is a sectional view showing a liquid crystal display
device including a backlight assembly according to a fourth
embodiment of the present invention;

FIG. 7 is a sectional view showing a liquid crystal display
device including a backlight assembly according to a fifth
embodiment of the present invention;

FIG. 8 is a sectional view showing a backlight assembly
according to a sixth embodiment of the present invention; and

FIG. 9 is a plan view of the backlight assembly shown in
FIG. 8.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

Reference will now be made in detail to a backlight assem-
bly according to the exemplary embodiments of the present
invention, examples of which are illustrated in the accompa-
nying drawings.

First Embodiment

FIG. 1 is a sectional view showing a liquid crystal display
device including a backlight assembly according to a first
embodiment of the present invention.
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The liquid crystal display shown in FIG. 1 includes a bot-
tom cover 10, a light guide plate 50 placed over the bottom
cover 10, and an L-shaped printed circuit board 80 attached to
abottom surface and inner lateral surface of the bottom cover
10 such that a plurality of Light Emitting Diode (LED) pack-
ages 90 is mounted to the printed circuit board 80. A liquid
crystal display device includes the backlight assembly, a
panel guide 20 seated on a lateral rim portion of the bottom
cover 10 to support a liquid crystal panel 40, and a top cover
30 configured to surround the panel guide 20 and the liquid
crystal panel 40 and coupled to the bottom cover 10.

The backlight assembly further includes a reflecting plate
60 placed between a bottom portion of the printed circuit
board 80 and the light guide plate 50, and a plurality of optical
sheets 70 stacked on the light guide plate 50.

In the first embodiment, the printed circuit board 80
includes a single metal layer 82 having an [-shaped form and
attached to the bottom surface and the inner lateral surface of
the bottom cover 10, and a Resin Coated Copper (RCC) film
84 attached to an inner lateral surface of the single metal layer
82.

The RCC film 84 basically includes an insulating layer 86,
and a copper pattern layer 88 formed on the insulating layer
86 and connected to the plurality of LED packages 90. In this
case, the insulating layer 86 may be formed of epoxy-based
materials, or polyimide-based materials. In the case of the
insulating layer 86 formed of epoxy-based materials, the
RCC film 84 may be formed into two layers including the
insulating layer 86 and the copper pattern layer 88 on the
insulating layer 86. In the case of the insulating layer 86
formed of polyimide-based materials, the RCC film 84 may
be formed into three or four layers including the insulating
layer 86 and an adhesive layer (not shown) above and/or
below the insulating layer 86. Meanwhile, the insulating layer
86 may selectively contain an inorganic filler for enhanced
thermal conductivity.

The bottom cover 10 and the top cover 30 constitute a case
of the liquid crystal display device, in which the liquid crystal
panel 40 and other components of the backlight assembly are
accommodated. In this case, the liquid crystal panel 40 is
composed of two glass substrates, 1.. an upper substrate 40a
and a lower substrate 405, and a liquid crystal layer (not
shown) is interposed between the upper substrate 40a and the
lower substrate 405.

The light guide plate 50 serves to guide incident light from
the plurality of LED packages 90 to change linear light into
planar light. The light guide plate 50 may be formed of Poly-
MethylMethAcrylate (PMMA) having excellent total reflec-
tance.

The plurality of optical sheets 70 takes charge of diffusion
and collection of incident light from the light guide plate 50.
The plurality of optical sheets 70 may include at least one
diffusive sheet and at least one condensing sheet to collect
light for enhanced light emission efficiency.

The panel guide 20 is configured to support the liquid
crystal panel 40. To this end, the panel guide 20 includes a
body portion placed on the bottom cover 10 and a stepped
portion to support the liquid crystal panel 40.

The plurality of LED packages 90 is mounted to the lateral
portion of the printed circuit board 80. The printed circuit
board 80 also serves to radiate heat generated from the plu-
rality of LED packages 90 to the outside. Since the bottom
portion of the printed circuit board 80 is formed of the single
metal layer 82, the printed circuit board 80 may exhibit excel-
lent heat radiation. Although the printed circuit board 80 is
constructed based on a conventional Metal Core Printed Cir-
cuit Board (MCPCB), there is a difference in that the bottom
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portion is formed of the single Metal layer 82. The MCPCB
will hereinafter be described for reference.

FIGS. 2A and 2B are views comparing a conventional
printed circuit board with a printed circuit board according to
the present invention. FIG. 2A is a sectional view showing a
conventional MCPCB, and FIG. 2B is a sectional view show-
ing the printed circuit board of the present invention.

Referring to FIG. 2A, the conventional MCPCB is fabri-
cated using a copper clad laminate (hereinafter, referred to as
an MCCL) as a raw material. More specifically, the MCCP
includes a base layer 82 formed of aluminum, copper, or
copper alloys, a thermally conductive resin layer 86 formed
on the base layer 82, and a copper layer 88 formed on the
thermally conductive resin layer 86. In this case, the ther-
mally conductive resin layer 86 and the copper layer 88 take
the form of a so-called RCC film and are laminated onto the
base layer. When fabricating an [-shaped MCPCB using the
MCCL, the base layer forms the metal layer 82, and the
thermally conductive resin layer and copper layer form the
abovedescribed RCC film 84. However, in case of fabricating
the L-shaped MCPCB using the MCCL, the RCC film 84 is
formed on the bottom portion as well as the lateral portion of
the printed circuit board 80 to which the LED packages 90 are
mounted, which may deteriorate thermal conductivity of the
printed circuit board 80. That is, since the thermally conduc-
tive resin layer 86 constituting the RCC film 84 has much
lower thermal conductivity than the metal layer 82, stacking
the RCC film 84 even on the bottom portion of the printed
circuit board 80 may prevent radiation of heat generated from
the LED packages 90. In this case, the reason why the
MCPCB is configured into an L-shaped form is to omit an
LED housing and heat-radiating pad, and also to realize
enhanced heat-radiation and easy narrow bezel design.

To solve the above described problems, according to the
first embodiment, as shown in FIG. 2B, the printed circuit
board 80 takes the form of an L-shaped form, and the RCC
film 84 is laminated only to the lateral portion of the printed
circuit board 80, to enhance heat-radiation. Meanwhile, in
addition to enhanced heat-radiation, the first embodiment
may achieve reduction in cost owing to omission of the RCC
film 84 on the bottom portion of the printed circuit board 80.
In actuality, the RCC film 84 is a factor increasing the manu-
facturing costs of the MCPCB. In the L-shaped MCPCB, the
area of the bottom portion is greater than the area of the lateral
portion. Thus, according to the first embodiment, the costs of
the RCC film 84 may be reduced as much as the area of the
bottom portion, which results in considerable cost reduction.

As described above, in the first embodiment, the L-shaped
printed circuit board 80 may substitute for an LED housing
and heat-radiating pad, which results in enhanced heat radia-
tion and easy narrow bezel design. Moreover, attaching the
RCC film 84 only to the lateral portion of the printed circuit
board 80 may further enhance heat radiation.

Second Embodiment

FIG. 3 is a sectional view showing a backlight assembly
according to a second embodiment of the present invention.

Differently from the first embodiment, the second embodi-
ment has a feature that the backlight assembly further
includes a dummy housing 100. Thus, a description of the
other configurations of the second embodiment except for the
dummy housing 100 will be replaced by the above description
of the first embodiment.

In the first embodiment, although easy narrow bezel design
can be realized as a result of omitting an LED housing from a
conventional backlight assembly, omission of the LED hous-
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ing may cause deteriorated fastening force at a screw fasten-
ing structure between the printed circuit board 80 and the
bottom cover 10. To solve this problem, the second embodi-
ment further employs the dummy housing 100. The dummy
housing 100 serves to alleviate reduction in fastening force
due to a reduced thickness of the bottom portion of the back-
light assembly according to the first embodiment.

More specifically, the dummy housing 100 is configured to
cover the bottom portion of the printed circuit board 80 and
the bottom cover 10. The dummy housing 100 is secured to
the printed circuit board 80 via a screw 110. The screw 110
penetrates through the dummy housing 100, the bottom por-
tion of the printed circuit board 80, and the bottom cover 10.

As described above, according to the second embodiment,
the printed circuit board 80 achieves enhanced fastening
strength, which may enhance the reliability of a backlight
assembly product.

Meanwhile, the dummy housing 100 may serve to support
the light guide plate 50 and to increase heat radiation, in
addition to providing enhanced fastening strength. That is, the
dummy housing 100, as shown in FIG. 4, may include at least
one protrusion to support the light guide plate 50. In this case,
the protrusion may be provided at a rear surface thereof with
recesses, although the number and shape of the recesses are
not limited. Also, the dummy housing 100 may be formed of
aluminum, Electrolytic Galvanized Iron (EGI), or reinforced
plastics. If the dummy housing 100 is formed of high thermal
conductivity aluminum, further enhanced heat radiation may
be expected.

Third Embodiment

FIG. 5 is a sectional view showing a liquid crystal display
device including a backlight assembly according to a third
embodiment of the present invention.

Differently from the first embodiment, instead of the single
metal layer 82, an LED housing 120 is used. The third
embodiment has a feature that the RCC film 84 and the
plurality of LED packages 90 are attached to an inner lateral
surface of the LED housing 120. That is, in the third embodi-
ment, the RCC film 84 is directly laminated to the inner lateral
surface of the LED housing 120 without a heat-radiating pad
or metal layer interposed therebetween, and the plurality of
LED packages 90 is mounted to the RCC film 84. The third
embodiment having the above described configuration may
achieve enhanced heat radiation owing to a shortened heat
radiation path as well as enhanced assembly efficiency and
less generation of defective products owing to omission of the
heat radiating pad.

Fourth Embodiment

FIG. 6 is a sectional view showing a liquid crystal display
device including a backlight assembly according to a fourth
embodiment of the present invention.

The fourth embodiment has a feature that the LED housing
120 has a U-shaped form differently from the third embodi-
ment.

More specifically, the LED housing 120 includes a first
face attached to the bottom surface of the bottom cover 10, a
second face bent from the first face, to which the RCC film 84
is attached, and a third face extending from the second face
toward the liquid crystal panel 40.

For reference, a light introducing portion of the light guide
plate 50 exhibits uneven brightness, and thus hot spots. In the
fourth embodiment, the third face of the LED housing 120 is
provided on an upper region of the light guide plate 50 adja-
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cent to the LED packages 90, which may provide the light
introducing portion of the light guide plate 50 with even
brightness. In the fourth embodiment, a reflector, such as a
reflecting sheet, may be attached to the rear of the third face of
the LED housing 120, or the third face of the LED housing
120 may be subjected to appropriate surface treatment, to
prevent light emitted from the upper surface of the light guide
plate 50 from being absorbed by the panel guide 20.

Fifth Embodiment

FIG. 7 is a sectional view showing a liquid crystal display
device including a backlight assembly according to a fifth
embodiment of the present invention.

The fifth embodiment has a feature that the RCC film 84
and the plurality of LED packages 90 are attached to the inner
lateral surface of the bottom cover 10, differently from the
first embodiment. That is, in the fifth embodiment, none of an
LED housing, heat-radiating pad, and metal layer is present,
and the RCC film 84 is directly laminated to the inner lateral
surface of the bottom cover 10 such that the plurality of LED
packages 90 is mounted to the RCC film 84. In this way, the
fifth embodiment may minimize the thickness of a bezel
region, and achieve a simplified configuration, and conse-
quently enhanced assembly performance. The backlight
assembly according to the fifth embodiment is preferably
applied to a liquid crystal display device having a relatively
small size.

Sixth Embodiment

FIG. 8 is a sectional view showing a backlight assembly
according to a sixth embodiment of the present invention, and
FIG. 9 is a plan view of the backlight assembly shown in FIG.
8.

The sixth embodiment has a feature that the position of a
light source is of a vertical type, although the RCC film 84 is
directly attached to the bottom cover 10 similar to the fifth
embodiment.

Referring to FIG. 8, the backlight assembly according to
the sixth embodiment includes the bottom cover 10, the RCC
film 84 attached to the bottom cover 10 such that the plurality
of LED packages 90 is mounted to the RCC film 94, a diffu-
sive plate 130 to diffuse incident light from the plurality of
LED packages 90, and the plurality of optical sheets 70
stacked on the diffusive plate 130.

Meanwhile, a reflecting plate (not shown) may further be
provided between the plurality of LED packages 90 and the
bottom cover 10, to upwardly reflect light directed from the
LED packages 90 located thereabove.

The diffusive plate 130 directs incident light from the LED
packages 90 forward of the liquid crystal panel 40, and
ensures even light distribution over a wide range. The diffu-
sive plate 130 may be formed by coating both surfaces of a
transparent resin film with a light diffusive material, or may
be formed of an opaque resin mixed with a diffusive material.

The plurality of optical sheets 70 serves to vertically direct
light emitted from the diffusive plate 130, achieving light
emission efficiency.

The RCC film 84, as shown in FIG. 9, has a “2 ”-shaped
form. That is, the RCC film 84 extends from one side to the
other side of the bottom cover 10, and then from the other side
to one side of the bottom cover 10, thereby forming a
=2 -shaped structure.

In the sixth embodiment, owing to the vertical type light
source and omission of the printed circuit board, heat gener-
ated from the LED packages 90 is directly transferred through
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the bottom cover 10 without an adhesive tape, which results in
enhanced heat radiation. Moreover, the 2 -shaped arrange-
ment of the RCC film 84 enables use of a single connector that
is used to drive the LED packages 90, resulting in enhanced
assembly efficiency and productivity.

As is apparent from the above description, according to the
present invention, by selectively attaching or forming the
RCC film and the LED packages onto the metal layer, LED
housing, or bottom cover, it is possible to achieve enhanced
heat radiation, easy narrow bezel design, reduced costs, and
enhanced assembly efficiency and productivity.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A backlight assembly comprising:

a bottom cover;

alight guide plate on the bottom cover and supported by the
bottom cover;

aprinted circuit board including a single metal layer and a
Resin Coated Copper (RCC) film, the single metal layer
attached to the bottom cover and including an inner
lateral surface and a bottom surface, and the Resin
Coated Copper (RCC) film attached to only the inner
lateral surface of the single metal layer; and

aplurality of Light Emitting Diode (LED) packages placed
between the printed circuit board and a lateral surface of
the light guide plate. and mounted to the RCC film,

wherein the RCC film includes an insulating layer attached
to the single metal layer, and a copper pattern layer
disposed on the insulating layer and connected to the
plurality of LED packages.

2. The backlight assembly according to claim 1, wherein
the single metal layer is formed of a material selected from the
group consisting of aluminum, copper, or copper alloys.

3. The backlight assembly according to claim 1,

wherein the insulating layer is formed of an epoxy-based
material.

4. The backlight assembly according to claim 1,

wherein the insulating layer is formed of a polyimide-
based material,

wherein the RCC film further includes an adhesive layer
formed at least one of above and below the insulating
layer.

5. A backlight assembly comprising:

abottom cover;

a light guide plate on the bottom cover;

a printed circuit board attached to the bottom cover,
wherein the printed circuit board includes: a single metal
layer including an inner lateral surface and a bottom
surface and the single metal layer attached to the bottom
cover; and a Resin Coated Copper (RCC) film attached
to only the inner lateral surface of the single metal layer;
and

aplurality of Light Emitting Diode (LED) packages facing
with a lateral surface of the light guide plate and the
plurality of LED packages placed on the RCC film,

a dummy housing configured to cover the bottom surface
of the single metal layer and the bottom cover; and

a screw fastened through the dummy housing, the bottom
surface of the single metal layer, and the bottom cover.

10

15

20

30

35

40

45

50

55

60

65

8

6. The backlight assembly according to claim 5, wherein
the dummy housing is formed of a material selected from the
group consisting of aluminum, Electrolytic Galvanized Iron
(EGD), or reinforced plastics.

7. The backlight assembly according to claim 5, wherein
the dummy housing has at least one protrusion to support the
light guide plate.

8. A backlight assembly comprising:

a bottom cover;

alight guide plate on the bottom cover and supported by the
bottom cover;

a Light Emitting Diode (LED) housing attached to the
bottom cover and including first and second surfaces, the
first surface facing with a bottom surface of the bottom
cover, and the second surface facing with an inner lateral
surface of the bottom cover;

a RCC film is attached to only the second surface of the
LED housing; and

aplurality of LED packages placed between the LED hous-
ing and a lateral surface of the light guide plate, and
mounted to the Resin Coated Copper (RCC) film,

wherein the RCC film includes an insulating layer attached
to only the second surface of the LED housing, and a
copper pattern layer disposed on the insulating layer and
connected to the plurality of LED packages.

9. The backlight assembly according to claim 8, wherein

the LED housing further includes:

a third surface extending inward from the second face,

wherein the second surface bent from the first surface.

10. The backlight assembly according to claim 8,

wherein the insulating layer is formed of an epoxy-based
material.

11. The backlight assembly according to claim 8,

wherein the insulating layer is formed of a polyimide-
based material,

wherein the RCC film further includes an adhesive layer
formed at least one of above and below the insulating
layer.

12. A backlight assembly comprising;

a bottom cover;

alight guide plate on the bottom cover and supported by the
bottom cover;

aRCC film directly attached to only an inner lateral surface
of the bottom cover; and

a plurality of LED packages placed between the bottom
cover and a lateral surface of the light guide plate, and
mounted to the Resin Coated Copper (RCC) film,

wherein the RCC film includes an insulating layer attached
to the inner lateral surface of the bottom cover, and a
copper pattern layer on the insulating layer and con-
nected to the plurality of LED packages.

13. A backlight assembly comprising;

a bottom cover;

alight guide plate above the bottom cover and supported by
the bottom cover;

aRCC film directly attached to only a bottom surface of the
bottom cover;

a plurality of LED packages placed between the bottom
surface of the bottom cover and a bottom surface of the
light guide plate, and mounted to the Resin Coated Cop-
per (RCC) film;

a diffusive plate above the light guide plate and diffusing
incident light from the plurality of LED packages; and

a plurality of optical sheets stacked on the diffusive plate to
vertically direct the light emitted from the diffusive
plate,
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wherein the RCC film includes an insulating layer attached
to the bottom surface of the bottom cover, and a copper
pattern layer disposed on the insulating layer and con-
nected to the plurality of LED packages.

14. The backlight assembly according to claim 13, wherein

the insulating layer is formed of an epoxy-based material.

15. The backlight assembly according to claim 13,

wherein the insulating layer is formed of a polyimide-
based material,

wherein the RCC film further includes an adhesive layer
formed at least one of above and below the insulating
layer.

16. A liquid crystal display device comprising:

abacklight assembly comprising a bottom cover;

a panel guide seated on a lateral rim portion of the bottom
cover;

a liquid crystal panel supported by the panel guide; and

a top cover coupled to the bottom cover such that the top
cover and the bottom cover surround the backlight
assembly, the panel guide and the liquid crystal panel,

wherein the backlight assembly further comprises:

alight guide plate on the bottom cover and supported by the
bottom cover;

a single metal layer attached to the bottom cover and
including an inner lateral surface and a bottom surface;

a Resin Coated Copper (RCC) film attached to only the
inner surface of the single metal layer; and

a plurality of Light Emitting Diode (LED) packages
mounted to the RCC film such that the plurality of LED
packages and the RCC film are placed between the
single metal layer and a lateral surface of the light guide
plate,

wherein the RCC film includes an insulating layer attached
to only the single metal layer and a copper pattern layer
disposed on the insulating layer and connected to the
plurality of LED packages.

17. A liquid crystal display device comprising:

a backlight assembly comprising a bottom cover;

a panel guide seated on a lateral rim portion of the bottom
cover;

a liquid crystal panel supported by the panel guide; and

a top cover coupled to the bottom cover such that the top
cover and the bottom cover surround the backlight
assembly, the panel guide and the liquid crystal panel,

wherein the backlight assembly further comprises:

alight guide plate on the bottom cover and supported by the
bottom cover;

a single metal layer attached to the bottom cover and
including an inner lateral surface and a bottom surface;

a Resin Coated Copper (RCC) film attached to only the
inner surface of the single metal layer;

a plurality of Light Emitting Diode (LED) packages
mounted to the RCC film such that the plurality of LED
packages and the RCC film are placed between the
single metal layer and a lateral surface of the light guide
plate;

a dummy housing configured to cover the bottom surface
of the single metal layer and the bottom cover; and

a screw fastened through the dummy housing, the bottom
surface of the single metal layer, and the bottom cover,

wherein the RCC film includes an insulating layer attached
to only the single metal layer and a copper pattern layer
on the insulating layer and connected to the plurality of
LED packages.
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18. The liquid crystal display device according to claim 17,

wherein the dummy housing is formed of a material
selected from the group consisting of aluminum, Elec-
trolytic Galvanized Iron (EGI), or reinforced plastics,
and

wherein the dummy housing has at least one protrusion to
support the light guide plate.

19. A liquid crystal display device comprising:

a backlight assembly comprising a bottom cover;

a panel guide seated on a lateral rim portion of the bottom
cover;

a liquid crystal panel supported by the panel guide; and

a top cover coupled to the bottom cover such that the top
cover and the bottom cover surround the backlight
assembly, the panel guide and the liquid crystal panel,

wherein the backlight assembly further comprises:

alight guide plate on the bottom cover and supported by the
bottom cover;

a Light Emitting Diode (LED) housing attached to the
bottom cover and including first and second surfaces, the
first surface facing with a bottom surface of the bottom
cover, and the second surface facing with an inner lateral
surface of the bottom cover;

a Resin Coated Copper (RCC) film attached to only the
second surface of the LED housing; and

a plurality of Light Emitting Diode (LED) packages
mounted to the RCC film such that the plurality of LED
packages and the RCC film are placed between the LED
housing and a lateral surface of the light guide plate,

wherein the RCC film includes an insulating layer attached
to only the second surface of the LED housing, and a
copper pattern layer disposed on the insulating layer and
connected to the plurality of LED packages.

20. The liquid crystal display device according to claim 19,

wherein the LED housing further includes:

a third surface extending inward from the second face,

wherein the second surface bent from the first surface.

21. A liquid crystal display device comprising:

a backlight assembly comprising a bottom cover;

a panel guide seated on a lateral rim portion of the bottom
cover;

a liquid crystal panel supported by the panel guide; and

a top cover coupled to the bottom cover such that the top
cover and the bottom cover surround the backlight
assembly, the panel guide and the liquid crystal panel,

wherein the backlight assembly further comprises:

alight guide plate on the bottom cover and supported by the
bottom cover;

a Resin Coated Copper (RCC) film directly attached to
only an inner lateral surface of the bottom cover; and

a plurality of Light Emitting Diode (LED) packages
mounted to the RCC film such that the plurality of LED
packages and the RCC film are placed between the bot-
tom cover and a lateral surface of the light guide plate,

wherein the RCC film includes an insulating layer attached
to only the inner lateral surface of the bottom cover, and
a copper pattern layer disposed on the insulating layer
and connected to the plurality of LED packages.

22. A liquid crystal display device comprising:

a backlight assembly comprising a bottom cover;

a panel guide seated on a lateral rim portion of the bottom
cover;

a liquid crystal panel supported by the panel guide; and

a top cover coupled to the bottom cover such that the top
cover and the bottom cover surround the backlight
assembly, the panel guide and the liquid crystal panel,
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wherein the backlight assembly further comprises:

alight guide plate on the bottom cover and supported by the
bottom cover;

a Resin Coated Copper (RCC) film directly attached to
only an bottom surface of the bottom cover;

a plurality of Light Emitting Diode (LED) packages
mounted to the RCC film such that the plurality of LED
packages and the RCC film are placed between the bot-
tom cover and a bottom surface of the light guide plate;

a diffusive plate above the light guide plate and diffusing
incident light from the plurality of LED packages; and

aplurality of optical sheets stacked on the diffusive plate to
vertically direct the light emitted from the diffusive
plate,

wherein the RCC film includes an insulating layer attached
to only the bottom surface of the bottom cover, and a
copper pattern layer disposed on the insulating layer and
connected to the plurality of LED packages.

* % % k¥

10

15

12



patsnap

LT RBFROF) ERAHNERAZE AN REE REERE
DFH(RE)S US9351392 NIF(AEH)A 2016-05-24
HiEs US13/627681 MiEA 2012-09-26
FRIEB(ERDAGRER) FEERERLT
i (E R AGR) LG DISPLAY CO., LTD.
LFERFE(ERN)AGE) LG DISPLAY CO., LTD
[#RI &8 A LEE SANG DAE
JANG KYEONG KUN
CHO MIN SU
KIM YOUNG MEE
KA LEE, SANG DAE
JANG, KYEONG KUN
CHO, MIN SU
KIM, YOUNG MEE
IPCH %S G02F1/1335 H05K1/02 F21V8/00 HO5K1/05
CPCo %5 H05K1/0209 G02B6/0085 G02F1/1336 G02F1/133603 G02B6/009 G02B6/0055 G02B6/0088

G02F2001/133612 HO5K1/0284 HO5K1/056 H05K2201/0358 HO5K2201/10409

HER(F) NGUYEN , #&

1£ %1% 1020120032686 2012-03-29 KR
H A0 FF Sk US20130258251A1

I EheE Espacenet USPTO

WE(E)

NFT—MEXAH  HetBXINB SN ELERITHESZEHNL
BEERRAE  URERAZEXAHNREETRE, EXEAHIER
&5, HBERELNEXR , EELEERAMBEIRENREZENAM
REWERIBRER , ARZBDMNRHIEZRE (LED ) HEZRKET DRI EHK
Wt EREOREERTIEEELEERINENEER , HHEEREN
REEMAMERE L FMEEESERNAMNRE LN IERER
(RCC ) B,

T~—40a
A~ 40b } 0

& :&\m 70
K

T 50
60

82 84 80
‘_\"‘,

80


https://share-analytics.zhihuiya.com/view/c5948580-3e69-4177-9c83-e4f5fba21454
https://worldwide.espacenet.com/patent/search/family/049234553/publication/US9351392B2?q=US9351392B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=9351392.PN.&OS=PN/9351392&RS=PN/9351392

