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(57) ABSTRACT

A backlight unit adapted to prevent light leakage and damage
of its internal components due to a thermal deformation is
disclosed.

The backlight unit includes: a bottom cover with an opened
upper surface; a printed-circuit-board disposed on at least one
inner side surface of the bottom cover; a plurality of LEDs
loaded on the printed-circuit-board; and a plurality of slits
formed on at least one edge of the bottom cover opposite to
the printed-circuit-board and configured to reduce thermal
deformation of the bottom cover.
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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
119 to Korean Patent Application No. 10-2009-0072060,
filed on Aug. 5, 2009, which is hereby incorporated by refer-
ence in its entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] This disclosure relates to a backlight unit, and more

particularly to a backlight unit adapted to prevent light leak-
age caused by a thermal deformation, and a liquid crystal
display (LCD) device with the same.

[0004] 2. Description of the Related Art

[0005] Cathode ray tubes (CRTs), which correspond to one
of widely used display devices, are mainly used as monitors
for TVs, measuring apparatuses, or information terminals.
However, the heavy weight and large size of the CRTs have
been a major hindrance to the manufacturing of small, light
electronic products.

[0006] To address this matter, LCD devices are gradually
being used in a wide range of applications due to their advan-
tages such as lightness, thinness, and low power consump-
tion. Accordingly, LCD devices are being manufactured to
have even larger screens, be thinner, and consume less power,
in order to meet requirements of users. Such LCD devices
display images by controlling the amount of light transmitted
through liquid crystal.

[0007] LCD devices are not self-illuminating display
devices, unlike CRTs. As such, an LCD device includes a
backlight unit provided on the rear surface of an LCD panel.
The backlight unitincludes a separated light source providing
light necessary to display an image. Actually, the backlight
unit employs cold cathode fluorescent lamps (CCFLs) with
electrodes encompassing both end circumferences of a lamp,
external electrode fluorescent lamps (EEFLs) with electrodes
inserted into both ends of a lamp, light emitting diodes
(LED:s), or others, as a light source. Recently, LEDs are being
mainly used as the light source of a backlight unit because
they are suitable for the slimness and low power consumption
of the backlight unit.

[0008] A backlight unit of the related art employing the
LED:s as a light source is configured to include a box-shaped
bottom cover with an opened surface and a metal printed
circuit board (PCB) disposed on at least one inner side surface
and loaded with a plurality of LEDs. The bottom cover is
formed from a metal material. The backlight unit is further
configured to include a light guide plate disposed parallel to
the plurality of LEDs. The light guide plate converts spotted
lights from the plurality of LEDs into a two-dimensional light
and applies the two-dimensional light to a LCD panel which
is disposed on it.

[0009] The LEDs are most suitable to make slimness and
low power consumption of the backlight unit, as described
above. On the other hand, the lifespan of LEDs can be reduced
by heat generated during the driving of the LEDs.

[0010] Themetal PCB disposed on the inner side surface of
the bottom cover transfers heat generated in the plurality of
LEDs to the bottom cover which is formed from a metal
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material. Therefore, the related art backlight unit can prevent
the reduction of the LED lifespan.

[0011] However, since the related art backlight unit forces
the heat generated in the plurality of LEDs to be transferred to
the side surface of the bottom cover, the heat is concentrated
to the side surface of the bottom cover. As such, the bottom
cover is deformed by the heats concentrated to its side sur-
face. This results from the fact that the bottom cover of a metal
material easily expands and contracts with heat.

[0012] More specifically, the concentrated heat forces the
side surface of the bottom cover to be thermally deformed to
have a bent shape. Due to this, components within the bottom
cover can be damaged. Also, the bent side surface of the
bottom cover causes light to be leaked from the edge of the
bottom cover, so that brightness of the backlight unit (and the
LCD device) is deteriorated. Consequently, the thermal
deformation of the bottom cover can deteriorate displaying
quality of the LCD device.

BRIEF SUMMARY

[0013] Accordingly, the present embodiments are directed
to a backlight unit that substantially obviates one or more of
problems due to the limitations and disadvantages of the
related art, and an LCD device with the same.,

[0014] An object of the present embodiments is to provide
a backlight unit that is adapted to prevent light leakage and
damage of'its internal components due to a thermal deforma-
tion.

[0015] Another object of the present embodiments is to
provide an LCD device that is adapted to improve displaying
quality.

[0016] Additional features and advantages of the embodi-
ments will be set forth in the description which follows, and in
part will be apparent from the description, or may be learned
by practice of the embodiments. The advantages of the
embodiments will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0017] According to one general aspect of the present
embodiment, a backlight unit includes: a bottom cover with
an opened upper surface; a printed-circuit-board disposed on
at least one inner side surface of the bottom cover; a plurality
of LEDs loaded on the printed-circuit-board; and a plurality
of slits formed on at least one edge of the bottom cover
opposite to the printed-circuit-board and configured to reduce
thermal deformation of the bottom cover.

[0018] AnLCD device according to another general aspect
of the present embodiment, includes: a liquid crystal display
panel; a bottom cover configured to include an opened upper
surface and disposed under the liquid crystal display panel; a
printed-circuit-board disposed on at least one inner side sur-
face of the bottom cover; a plurality of LEDs loaded on the
printed-circuit-board; and a plurality of slits formed on at
least one edge of the bottom cover opposite to the printed-
circuit-board and configured to reduce thermal deformation
of the bottom cover.

[0019] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the invention, and be
protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
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aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the disclosure. In the drawings:
[0021] FIG. 1 is a disassembled perspective view showing
an LCD device according to an embodiment of the present
disclosure;

[0022] FIG. 2 is a cross-sectional view showing the LCD
device taken along a line I-I' in FIG. 1;

[0023] FIG. 3 is a planar view showing a bottom cover
according to an embodiment of the present disclosure;
[0024] FIG. 4 is a cross-sectional view showing an LCD
device according to another embodiment of the present dis-
closure;

[0025] FIG. 5 is a planar view showing a bottom cover
according to another embodiment of the present disclosure;
[0026] FIG. 6 is a cross-sectional view showing an LCD
device according to still another embodiment of the present
disclosure; and

[0027] FIG. 7 is a planar view showing a bottom cover
according to still another embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0028] Reference will now be made in detail to the embodi-
ments of the present disclosure, examples of which are illus-
trated in the accompanying drawings. These embodiments
introduced hereinafter are provided as examples in order to
convey their spirits to the ordinary skilled person in the art.
Therefore, these embodiments might be embodied in a dif-
ferent shape, so are not limited to these embodiments
described here. Also, the size and thickness of the device
might be expressed to be exaggerated for the sake of conve-
nience in the drawings. Wherever possible, the same refer-
ence numbers will be used throughout this disclosure includ-
ing the drawings to refer to the same or like parts.

[0029] FIG.1isa disassembled perspective view showing
an LCD device according to an embodiment of the present
disclosure. FIG. 2 is a cross-sectional view showing the LCD
device taken along a line I-I' in FIG. 1. FIG. 3 is a planar view
showing a bottom cover according to an embodiment of the
present disclosure.

[0030] Referring to FIGS.1to 3, an LCD device according
to an embodiment of the present disclosure includes an LCD
panel 110 configured to display images, a backlight unit 120
disposed under the LCD panel 110 and configured to apply
light to the LCD panel 110, and a panel guider 118 configured
to support edges of the rear surface ofthe LCD panel 110. The
panel guider 118 is combined with the backlight unit 120.
[0031] Although it is not shown in detail in the drawings,
the LCD panel 110 includes a thin film transistor substrate
113 and a color filter substrate 111 disposed opposite each
other and combined to uniformly maintain a cell gap between
them, as well as a liquid crystal layer (not shown) interposed
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between the two substrates 111 and 113. On the thin film
transistor substrate 113, a plurality of gate lines are formed, a
plurality of data lines are formed to cross the plurality of gate
lines, and a plurality of transistors TFT are formed at the
intersections of the plurality of gate lines and the plurality of
data lines. The color filter substrate 111 includes color filters
which are formed opposite pixels, respectively.

[0032] The LCD device further includes a gate driving
printed-circuit-board (PCB) 103 and a data driving PCB 101
disposed by the sides of the LCD panel 110. The gate driving
PCB 103 sequentially applies a scan signal to the gate lines on
the LCD panel 110. The data driving PCB 101 applies data
signals to the data lines onthe LCD panel 110. To this end, the
gate and data driving PCBs 103 and 101 are electrically
connected to the LCD panel 110 by means of COF's (chip on
film) 105. The COFs 105 can be replaced with tape carrier
packages (TCPs).

[0033] The backlight unit 120 includes a box-shaped bot-
tom cover 180 with an opened upper surface, first to fourth
light source modules 150a to 1504 arranged on inner side
surfaces of the bottom cover 180, a light guide plate 140
disposed between the first to fourth light source modules
1504 to 1504, optical sheets 130 disposed on the light guide
plate 140, and a reflection sheet 160 disposed under the light
guide plate 140. The light guide plate 140 is configured to
convert spotted incident lights from the first through fourth
light source modules 150a through 1504 into a two-dimen-
sional light. The optical sheets 130 are configured to diffuse
and converge the two-dimensional light entered from the light
guide plate 140. The reflection sheet 160 reflects light pro-
gressing downward from the light guide plate 140 toward the
optical sheets 130. The first through fourth light source mod-
ules 1504 through 1504 are configured to each include a metal
PCB 151 and a plurality of LEDs 153 loaded on the metal
PCB.

[0034] The backlight unit 120 further includes first to
fourth heat radiation plates 170a to 1704 each disposed
between the first to fourth light source modules 150a to 1504
and the inner side surfaces of the bottom cover 180. The first
through fourth heat radiation plates 170a through 1704 are
used to rapidly transfer heat generated in the first through
fourth light source modules 150a through 1504 toward the
bottom cover 180.

[0035] The box-shaped bottom cover 180 with the opened
upper surface is configured to include a bottom surface and
first to fourth side surfaces 183a to 183d. Also, the bottom
cover 180 is further configured to include a plurality of slits
formed along lines which are separated by a fixed distance
from the first to fourth side surfaces 183a to 183d. In other
words, the plurality of slits are formed at a fixed interval along
edges of the bottom surface of the bottom cover 180.

[0036] The plurality of slits 181 include first to fourth slits
181a to 181d with a bar shape. The first slits 181a are formed
on an edge of the bottom surface adjacent to the first side
surface 183a. The second slits 1815 are formed on another
edge of the bottom surface adjacent to the second side surface
1835. The third slits 181¢ are formed on still another edge of
the bottom surface adjacent to the third side surface 183¢. The
fourth slits 181d are formed on further still another edge of the
bottom surface adjacent to the fourth side surface 1834. Each
of the first to fourth slits 181a to 1814 is formed to extend
perpendicularly to the longitude direction of the respective
side surface 183a to 1834.
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[0037] Also, the plurality of slits 181 with the first to fourth
slits 181a to 181d are formed on the edge region of the bottom
surface opposite to the first through fourth light source mod-
ules 150a though 1504 and the first through fourth heat radia-
tion plates 170a through 170d. As such, heat, which is trans-
ferred from the first through fourth light source modules 1504
through 1504 via the first through fourth heat radiation plates
170qa through 1704 toward the bottom cover 180 (more spe-
cifically, the first through fourth side surfaces 183a through
1834d), can be partially bypassed to the exterior of the bottom
cover 180 via the plurality of slits 181. In other words, the
plurality of slits 181 eases the local concentration of heat in a
region of the bottom cover 180 on which the first through
fourth light source modules 1504 through 1504 and the first
through fourth heat radiation plates 170a through 1704 are
arranged. Therefore, thermal deformation of the bottom cover
180 caused by the local concentration of heat can be mini-
mized.

[0038] Although the LCD device according to an embodi-
ment of the present disclosure is described to have the con-
figuration that the plurality of slits 181 are separated by a
fixed distance from the side surfaces 183a through 1834 of the
bottom cover 180, it is not limited to this. For example, the
plurality of slits 181 can be formed opposite the lower sur-
faces of the first through four light source modules 150a
through 1504 and first through fourth heat radiation plates
170a through 170d, as well as the side surfaces of the first
through fourth heat radiation plates 170a through 1704. In
other words, the plurality of slits 181 can be positionally
changed in the formation.

[0039] Also, the LCD device according to an embodiment
of the present disclosure is disclosed to include the first
through fourth light source modules 150a through 1504 dis-
posed on all the inner side surfaces of the bottom cover 180.
However, the LCD device can be configured to include at least
one light source module disposed on at least one inner side
surface of the bottom cover 180 according to design specifi-
cations.

[0040] Moreover, the plurality of slits 181 provides extra
space making it possible for the bottom cover 180 to expand
and contract with heat. Therefore, the thermal deformation of
the bottom cover 180 can be prevented.

[0041] In this manner, the LCD device according to an
embodiment of the present disclosure can prevent the thermal
deformation of the bottom cover 180 caused by the heat
which are generated in the first through fourth light source
modules 150a through 1504 and concentrated to the side
surfaces 183a through 1834 of the bottom cover 180. As such,
damage of components within the LCD device can be pre-
vented.

[0042] Furthermore, the LCD device according to an
embodiment of the present disclosure can prevent the bright-
ness deterioration derived from the thermal deformation of
the bottom cover 180. Therefore, the LCD device can
improve displaying quality.

[0043] FIG. 4 is a cross-sectional view showing an LCD
device according to another embodiment of the present dis-
closure. FIG. 5 is a planar view showing a bottom cover
according to another embodiment of the present disclosure.
[0044] The LCD device of another embodiment in FIGS. 4
and 5 has the same configuration as that according to an
embodiment of the present disclosure shown in FIGS. 1and 3,
with the exception of a bottom cover 280. As such, the rest of
the LCD device according to another embodiment without the
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bottom cover 280 will be referred to with the same numbers as
those according to that embodiment of FIGS. 1 to 3. More-
over, the detailed description for the rest of the LCD device of
another embodiment without the bottom cover 280 will be
omitted.

[0045] A bottom cover 280 according to another embodi-
ment of the present disclosure is formed in a box-shape with
the opened upper surface. The bottom cover 280 is configured
to include a bottom surface and first to fourth side surfaces
283a to 283d. Also, the bottom cover 280 is further config-
ured to include a plurality of slits 281 formed along lines
which are separated by a fixed distance from the first to fourth
side surfaces 283a to 283d. In other words, the plurality of
slits 281 are formed at a fixed interval along edges of the
bottom surface of the bottom cover 280.

[0046] The plurality of slits 281 is formed on the bottom
surface opposite to the first through fourth light source mod-
ules 150a through 1504 and the first through fourth heat
radiation plate 170a through 170d. Also, the plurality of slits
281 includes first to fourth slits 281a to 2814 with a “T”
shape. The first slits 281a are formed on an edge of the bottom
surface adjacent to the first side surface 283a. The second slits
2815 are formed on another edge of the bottom surface adja-
cent to the second side surface 283b. The third slits 281¢ are
formed on still another edge of the bottom surface adjacent to
the third side surface 283¢. The fourth slits 2814 are formed
on further still another edge of the bottom surface adjacent to
the fourth side surface 283d.

[0047] Each of the first through fourth slits 281a through
281d is formed to have a first hole pattern 287 parallel to the
respective side surface 283a through 2834, and a second hole
pattern 285 perpendicular to the first hole pattern 287. The
second hole pattern 285 is formed to extend from an middle
portion of the first hole pattern toward an inner side of the
bottom surface. Consequently, the plurality of slits 281 is
formed all in a “T” shape.

[0048] The first hole pattern 287 is used to prevent a ther-
mal deformation of the bottom cover 280 in a direction par-
allel to the respective side surface 283 of the bottom cover
280. The second hole pattern 285 is used to prevent another
thermal deformation ofthe bottom cover 280 in another direc-
tion perpendicular to the respective side surface 283 of the
bottom cover 280. For example, the first hole pattern 287
included in the fourth slit 2814 prevents a thermal deforma-
tion of the bottom cover 280 in a first direction of x-x', and the
second hole pattern 285 included in the fourth slit 281 pre-
vents another thermal deformation of the bottom cover 280 in
a second direction of y-y'.

[0049] Consequently, the plurality of slits 281 provides
extra space making it possible for the bottom cover 280 to
expand and contract with heat. As such, the thermal deforma-
tion of the bottom cover 280 in the first and second directions
of x-x' and y-y' can be prevented.

[0050] As described above, the LCD device according to
another embodiment of the present disclosure can prevent the
thermal deformation of the bottom cover 280 caused by the
heat which is generated in the first through fourth light source
modules 150a through 1504 and concentrated to the side
surfaces 283 of the bottom cover 280. As such, damage of
components within the LCD device can be prevented.
[0051] Furthermore, the LCD device according to another
embodiment of the present disclosure can prevent the bright-
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ness deterioration derived from the thermal deformation of
the bottom cover 180. Therefore, the LCD device can
improve display quality.

[0052] FIG. 6 is a cross-sectional view showing an LCD
device according to still an embodiment of the present dis-
closure. FIG. 7 is a planar view showing a bottom cover
according to still another embodiment of the present disclo-
sure.

[0053] The LCD device of still another embodiment in
FIGS. 6 and 7 has the same configuration as that according to
an embodiment of the present disclosure shown in FIGS. 1
and 3, with the exception of a bottom cover 380. As such, the
restof the LCD device according to still another embodiment
without the bottom cover 380 will be referred to with the same
numbers as those according to that embodiment of FIGS. 1 to
3. Moreover, the detailed description for the rest of the LCD
device of still another embodiment without the bottom cover
380 will be omitted.

[0054] A bottom cover 380 according to still another
embodiment of the present disclosure is formed in a box-
shape with an opened upper surface. The bottom cover 380 is
configured to include a bottom surface and first to fourth side
surfaces 383a to 383d. Also, the bottom cover 380 is further
configured to include a plurality of slits 381 formed along
lines which are separated by a fixed distance from the first to
fourth side surfaces 383a to 3834. In other words, the plural-
ity of slits 381 are formed at a fixed interval along edges of the
bottom surface of the bottom cover 380.

[0055] The plurality of slits 381 is formed on the bottom
plate opposite to the first through fourth light source modules
(1504 through 1504 in FIG. 1) and the first through fourth
heat radiation plate (170a through 1704 in F1G. 1). Also, the
plurality of slits 381 includes first to fourth slits 381a to 3814
with a shape of “+”. The first slits 381a are formed on an edge
of the bottom surface adjacent to the first side surface 383a.
The second slits 3815 are formed on another edge of the
bottom surface adjacent to the second side surface 3835. The
third slits 381¢ are formed on still another edge of the bottom
surface adjacent to the third side surface 383¢. The fourth slits
381d are formed on further still another edge of the bottom
surface adjacent to the fourth side surface 383d.

[0056] Each of the first through fourth slits 381a through
381d is formed to have a first hole pattern 387 parallel to a
longitude direction of the respective side surface 383, and a
second hole pattern 385 perpendicular to the first hole pattern
387. The first and second hole patterns 387 and 385 are
formed to cross each other, so that their middle portions are
overlapped with each other. Consequently, the plurality of
slits 381 is formed all in the shape of “+”.

[0057] The first hole pattern 387 is used to prevent a ther-
mal deformation of the bottom cover 380 in a direction par-
allel to the respective side surface 383 of the bottom cover
380. The second hole pattern 385 is used to prevent another
thermal deformation of the bottom cover 380 in another direc-
tion perpendicular to the respective side surface 383 of the
bottom cover 380. For example, the first hole pattern 387
included in the fourth slit 3814 prevents a thermal deforma-
tion of the bottom cover 380 in a first direction of X-x', and the
second hole pattern 385 included in the fourth slit 3814 pre-
vents another thermal deformation of the bottom cover 380 in
a second direction of y-y'".

[0058] Consequently, the plurality of slits 381 provides
extra space making it possible for the bottom cover 380 to
expand and contract with heat. As such, the thermal deforma-
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tion of the bottom cover 380 in the first and second directions
of x-x' and y-y' can be prevented.

[0059] In this way, the LCD device according to still
another embodiment of the present disclosure can prevent the
thermal deformation of the bottom cover 380 caused by the
heat which is generated in the first through fourth light source
modules 150a through 1504 and concentrated to the side
surfaces of the bottom cover 380. As such, damage of com-
ponents within the LCD device can be prevented.

[0060] Moreover, the LCD device according to still another
embodiment of the present disclosure can prevent the bright-
ness deterioration derived from the thermal deformation of
the bottom cover 380. Therefore, the LCD device can
improve display quality.

[0061] Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents.

What is claimed is:

1. A backlight unit comprising:

a bottom cover with an opened upper surface;

a printed-circuit-board disposed on at least one inner side

surface of the bottom cover;

a plurality of LEDs loaded on the printed-circuit-board,

and

aplurality of slits formed on at least one edge of the bottom

cover opposite to the printed-circuit-board and config-
ured to reduce thermal deformation of the bottom cover.

2. The backlight unit claimed as claim 1, further compris-
ing a heat radiation plate between the printed-circuit-board
and the at least one inner side surface of the bottom cover.

3. The backlight unit claimed as claim 2, wherein the
plurality of slits is formed on at least one bottom surface edge
of the bottom cover opposite to the printed-circuit-board and
the heat radiation plate.

4. The backlight unit claimed as claim 1, wherein the
plurality of slits is formed to extend perpendicularly to the
side surface of the bottom cover.

5. The backlight unit claimed as claim 1, wherein, the slit is
configured to include a first hole pattern formed in a first
direction which corresponds to a longitude direction of the
side surface of the bottom cover, and a second hole pattern
formed in a second direction perpendicular to the first direc-
tion.

6. The backlight unit claimed as claim 1, wherein the slit is
formed in a “T” shape.

7. The backlight unit claimed as claim 1, wherein the slit is
formed in a shape of “+”.

8. The backlight unit claimed as claim 1, wherein the
printed-circuit-board is formed to include a metal material.

9. The backlight unit claimed as claim 1, wherein the
printed-circuit-board is disposed on all the inner side surfaces
of the bottom cover.

10. A liquid crystal display device comprising:

a liquid crystal display panel;

a bottom cover configured to include an opened upper

surface and disposed under the liquid crystal display
panel;
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a printed-circuit-board disposed on at least one inner side

surface of the bottom cover;

a plurality of LEDs loaded on the printed-circuit-board,

and

aplurality of'slits formed on at least one edge of the bottom

cover opposite to the printed-circuit-board and config-
ured to reduce thermal deformation of the bottom cover.

11. The liquid crystal display device claimed as claim 10,
further comprising a heat radiation plate between the printed-
circuit-board and the at least one inner side surface of the
bottom cover.

12. The liquid crystal display device claimed as claim 11,
wherein the plurality of slits is formed on at least one bottom
surface edge of the bottom cover opposite to the printed-
circuit-board and the heat radiation plate.

13. The liquid crystal display device claimed as claim 10,
wherein the plurality of slits is formed to extend perpendicu-
larly to the side surface of the bottom cover.
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14. The liquid crystal display device claimed as claim 10,
wherein, the slit is configured to include a first hole pattern
formed in a first direction which corresponds to a longitude
direction of the side surface of the bottom cover, and a second
hole pattern formed in a second direction perpendicular to the
first direction.

15. The liquid crystal display device claimed as claim 10,
wherein the slit is formed in a “T” shape.

16. The liquid crystal display device claimed as claim 10,
wherein the slit is formed in a shape of “+”.

17. The liquid crystal display device claimed as claim 10,
wherein the printed-circuit-board is formed to include a metal
material.

18. The liquid crystal display device claimed as claim 10,
wherein the printed-circuit-board is disposed on all the inner
side surfaces of the bottom cover.

® ok & k&



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HERB(E R AGE)

FRI& B A

EHA

IPCH 3=

CPCH¥E=

L5
H b 237 32k
S\EReERE

BEG®)

DNFT—REXET , HETHIEHETRAERES B R ME AR
iR, BXRETEE  KE , HEGRITH ERE; DR BER | &
BEERENED —NAMNKRE L;ZMNEDRE R BERR £ Z M RER
BERSNENREEREANHEL MG E , ARERBRDEEHN

AE .

BREANERZEXAEANREALRRE

US20110032447A1 ASIHUN=!
US12/850183 i H
HEESOO

DAN KYUNG SIK

BERESOO
DAN KYUNG SIK

LG DISPLAY CO. , LTD.

PARK HEONG SOO
DAN KYUNG SIK

PARK, HEONG SOO
DAN, KYUNG SIK

GO02F1/1333 F21V7/22

patsnap

2011-02-10

2010-08-04

G02B6/0068 G02B6/0073 G02B6/0085 G02F2201/54 G02F1/133615 G02F2001/133314 G02F2001

/133628 G02F1/133308

1020090072060 2009-08-05 KR

usS9019443

Espacenet  USPTO



https://share-analytics.zhihuiya.com/view/2d52c84c-396d-4e09-a7de-56b3513c1c9a
https://worldwide.espacenet.com/patent/search/family/043534579/publication/US2011032447A1?q=US2011032447A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220110032447%22.PGNR.&OS=DN/20110032447&RS=DN/20110032447

