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(7) ABSTRACT

Disclosed is an LCD apparatus including a receiving con-
tainer for receiving a light guide plate and a lamp assembly, a
first chassis for fixing the light guide plate and an LCD panel,
and a second chassis for fixing the first chassis and the LCD
panel. The receiving container and the first and second chassis
are made of metal material so that the LCD apparatus may
have reduced size and weight.
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LIQUID CRYSTAL DISPLAY APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation application of
U.S. application Ser. No. 11/928,721 filed Oct. 30, 2007,
which is a continuation of U.S. application Ser. No. 10/385,
188 filed Mar. 10, 2003 and issued as U.S. Pat. No. 7,298,432
on Nov. 20, 2007, which claims priority to and the benefit of
Korean Patent Application No. 2002-0028992 filed on May
24,2002, all of which are incorporated by reference herein in
their entirety

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an LCD (Liquid
Crystal Display) apparatus, and more particularly to an LCD
apparatus having metal chassis to reduce the size and weight
of the LCD apparatus.

[0004] 2. Description of the Related Art

[0005] AnLCDapparatus, in general, is a display apparatus
for displaying images using liquid crystal. The LCD appara-
tus has advantages such as lighter weight and smaller size in
comparison with a CRT (Cathode Ray Tube) display appara-
tus.

[0006] Thel.CD apparatus is generally divided into a liquid
crystal controlling part for controlling the liquid crystal and a
light supplying part for supplying light to the liquid crystal.
[0007] The liquid crystal controlling part includes an LCD
panel for displaying images and a driving module for driving
the LCD panel. The LCD panel includes a TFT (Thin Film
Transistor) substrate, liquid crystal and a color filter substrate.
The TFT substrate is a transparent glass substrate on which
TFTs are disposed in association with a voltage providing line
and a first electrode. Each of the TFTs includes a gate elec-
trode, a channel layer, a source electrode and a drain elec-
trode. The first electrode is made of ITO (Indium Tin Oxide)
or IZ0 (Indium Zinc Oxide) and disposed corresponding to
each of drain electrodes of the TFTs. The voltage providing
line includes gate lines and data lines to provide a driving
signal to the TFTs. The gate lines are disposed corresponding
to columns of the TFTs, and each of the gate lines provides a
gate turn-on signal to the TFTs arranged in a column direc-
tion. The data lines are disposed corresponding to rows of the
TFTs, and each of the data lines provides a data signal to the
TFTs arranged in a row direction. The driving module
receives an image signal generated from an external informa-
tion-processing device and generates the driving signal to
timely apply the driving signal to the gate and data lines. The
color filter substrate combined to the TFT substrate includes
a transparent substrate, a color filter and a second electrode.
The color filter includes a red color filter, a green color filter
and a blue color filter disposed on the transparent substrate in
amatrix configuration. The second electrode made of the ITO
or [Z0 is disposed over the transparent substrate to cover the
color filter. The second electrode receives a predetermined
reference voltage, so that an electric field is applied between
the first and second electrodes. The liquid crystal is inter-
posed between the color filter substrate and TFT substrate.
[0008] Thelight supplying part includes a middle receiving
container, a bottom receiving container, a light guide plate, a
lamp assembly and an optical sheet. The lamp assembly
employs a CCFL (Cold Cathode Fluorescent Lamp) for gen-
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eration the light. The light guide plate receives the light from
the lamp and changes optical properties and light path of the
light. The bottom receiving container provides a receiving
space in which the lamp assembly and light guide plate are
received. The optical sheet is disposed on the light guide plate
and controls brightness distribution of the light emitted from
the light guide plate. The middle receiving container is com-
bined to the bottom receiving container to fix the LCD panel
to the bottom receiving container. The LCD panel is fixed to
the middle receiving container by a top chassis combined to
the middle and bottom receiving containers.

[0009] Generally, the bottom and middle receiving contain-
ers are made of synthetic resin using an injection-molding
manner. In order to form the bottom and middle receiving
containers using the injection-molding manner, the bottom
and middle receiving containers need a thickness of at least
0.4 mm. The bottom and middle receiving containers, gener-
ally, have a thickness of 0.4 mm at a first portion, where little
strength is needed and a thickness of 1.2 mm to 1.5 mm at a
second portion where certain strength is necessary. Also, the
bottom and middle receiving containers are contracted at the
time of cooling melted synthetic resin, and the first and sec-
ond portions of the bottom and middle receiving containers
each have a different contractile rate. As a result, the bottom
and middle receiving containers are easily distorted in a
manufacturing process.

[0010] Further, the bottom and middle receiving containers
made of the synthetic resin have low heat conductivity, so that
it is difficult to control a light transmittance of the liquid
crystal because the liquid crystal is liquidized by heat emitted
from the lamp assembly.

BRIEF SUMMARY OF THE INVENTION

[0011] The present invention provides an LCD apparatus
having a reduced size and weight.

[0012] In one aspect of the invention, there is provided an
LCD apparatus comprising: a receiving container having a
bottom surface and a sidewall extended from the bottom
surface to provide areceiving space; a light guide plate having
aside surface corresponding to the sidewall, a light reflecting
surface facing to the bottom surface, and a light emitting
surface opposite to the light reflecting surface; a first chassis
outwardly combined to the sidewall of the receiving container
while pressing an edge portion of the light emitting surface;
an LCD panel assembly disposed on the first chassis, which is
facing to the light emitting surface; and a second chassis
outwardly combined to the sidewall of the receiving container
while pressing an edge portion of the LCD panel assembly.
[0013] According to the LCD apparatus, the receiving con-
tainer for receiving the light guide plate and lamp assembly,
the first chassis for fixing the light guide plate and LCD panel,
and the second chassis for fixing the first chassis and LCD
panel, are made of metal material. Thus, the LCD apparatus
may have a reduced size and weight and may emit heat
generated from the lamp assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other advantages of the present
invention will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0015] FIG. 1 is an exploded perspective view showing an
LCD apparatus according to the present invention;
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[0016] FIG.2isa perspective view showing a structure of a
receiving container shown in FIG. 1;

[0017] FIG. 3isa perspective view showing a structure of a
light guide plate shown in FIG. 1;

[0018] FIG.4isa perspective view showing a structure of a
first chassis shown in FIG. 1;

[0019] FIG. 5 is a perspective view showing a structure of
an LCD panel assembly shown in FIG. 1;

[0020] FIG. 6isa partially enlarged view of a TFT substrate
of the LCD panel according to the present invention;

[0021] FIG. 7is a partially cut perspective view showing a
structure of a second chassis shown in FIG. 1;

[0022] FIG.8A is a perspective view showing a structure of
a lamp shown in FIG. 1;

[0023] FIG. 8B is a schematic view showing the lamp
assembled with the receiving container shown in FIG. 1;
[0024] FIG. 8C is a cross-sectional view showing an inter-
nal structure of the lamp shown in FIG. 8A,;

[0025] FIG.9isa perspective view showing a structure of a
first chassis shown in FIG. 1;

[0026] FIG.10is aperspective view showing a structure of
a reflecting plate shown in FIG. 1;

[0027] FIG. 11 is a schematic view showing a structure of
another reflecting plate according to the present invention;
[0028] FIG. 12 is a partially enlarged view of the receiving
container shown in FIG. 1;

[0029] FIG. 13 is a perspective view showing a structure of
optical sheets shown in FIG. 1,

[0030] FIG. 14 is a schematic view showing an assembled
structure of the optical sheets and the first chassis;

[0031] FIG.151s aperspective view showing a guide mem-
ber of an LCD panel according to the present invention;
[0032] FIG. 16 is a perspective view showing a structure of
the guide member shown in FIG. 15;

[0033] FIG. 17 is a schematic view showing an assembled
structure of the guide member and the receiving container;
[0034] FIGS. 18A and 18B are schematic views showing an
assembled structure of the receiving container and the first
chassis;

[0035] FIGS. 19 and 20 are schematic views showing an
assembled structure of the receiving container and the second
chassis; and

[0036] FIG. 21 is a schematic view showing an assembled
structure of a receiving container, a first chassis and a second
chassis according to another embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0037] FIG.1 is an exploded perspective view showing an
LCD apparatus according to the present invention.

[0038] Referring to FIG. 1, the LCD apparatus 1100
includes a receiving container 100, a light guide plate 200, a
first chassis 300, an LCD panel assembly 400 and a second
chassis 500.

[0039] FIG. 2 is a perspective view showing a structure of
the receiving container shown in FIG. 1.

[0040] Referring to FIG. 2, the receiving container 100
includes a bottom surface 110 and first to fourth sidewalls
120, 130, 140 and 150. The bottom surface 110 has a rectan-
gular shape and first to fourth edges 112, 114, 116 and 118.
The first to fourth sidewalls 120, 130, 140 and 150 are
extended from the first to fourth edges 112, 114, 116 and 118
in a same direction to have a same height, respectively.
Accordingly, the receiving container 100 provides a receiving
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space formed with the bottom surface 110 and the first to
fourth sidewalls 120, 130, 140, 150.

[0041] FIG. 3 is a perspective view showing a structure of
the light guide plate shown in FIG. 1.

[0042] Referring to FIG. 3, the light guide plate 200
includes a light reflecting surface 260, a light emitting surface
270 and first to fourth side surfaces 220, 230, 240 and 250.
The first to fourth side surface 220, 230, 240 and 250 are
disposed to face to and apart from the first to fourth sidewalls
120, 130, 140 and 150 (referring to FIG. 2), respectively. The
light reflecting surface 260 is connected with the first, second,
third and fourth side surfaces 220, 230, 240 and 250 and faces
to the bottom surface 110 of the receiving container 100
(referring to FIG. 2). The light reflecting surface 260 changes
optical properties and light paths of light input through the
first to fourth side surfaces 220, 230, 240 and 250. The light
emitting surface 270 is also connected with the first, second,
third and fourth side surfaces 220, 230, 240 and 250 and faces
to the light reflecting surface 260. The light emitting surface
270 provides the light reflected from the light reflecting sur-
face 260 to the LCD panel assembly 400.

[0043] FIG. 4 is a perspective view showing a structure of
the first chassis shown in FIG. 1.

[0044] Referring to FIGS. 1 and 4, the first chassis 300 is
disposed to prevent the light guide plate 200 from being
deviated from the receiving container 100 by pressing edge
portions of the light guide plate 200. The first chassis 300 is
combined to the first to fourth sidewalls 120,130, 140 and 150
(referring to FIG. 2) of the receiving container 100.

[0045] FIG. 5 is a perspective view showing a structure of
the LCD panel assembly shown in FIG. 1.

[0046] Referring to FIG. 5, the LCD panel assembly 400 is
received on the first chassis 300 and faces to the light emitting
surface 270 of the light guide plate 200 (referring to FIG. 3).
The LCD panel assembly 400 includes an LCD panel 450 and
a driving module 490. The LCD panel 450 includes a TFT
substrate 410, a liquid crystal 440 and a color filter substrate
420.

[0047] FIG. 6 is a partially enlarged view of the TFT sub-
strate of the LCD panel according to the present invention.
[0048] Referring to FIG. 6, the TFT substrate 410 is a
transparent glass substrate on which TFTs 401 each associ-
ated with a voltage providing line 404 and afirst electrode 405
are disposed in a matrix configuration. A TFT 401 includes a
gate electrode “G”, a channel layer “C”, a source electrode
“S” and a drain electrode “D”. The first electrode 405 is made
of, for example, ITO (indium tin oxide) or IZO (indium zinc
oxide) and disposed to be connected with the drain electrode
“D” of the TFT 401. The voltage providing line 404 includes
a gate line 403 and a data line 402 to provide a driving signal
to the TFT 401. The gate lines 403 are disposed in a column
direction corresponding to the columns ofthe matrix configu-
ration ofthe TFTs 401. A gate line 403 provides a gate turn-on
signal to the TFTs 401 arranged in a column corresponding to
the gate line 403. The data lines 402 are disposed in a row
direction corresponding to the rows of the matrix configura-
tion of the TFTs 401. A data line 402 provides a data signal to
the TFTs 401 arranged in a row corresponding to the data line
402.

[0049] Referring to FIG. 5 again, the driving module 490
includes a PCB (Printed Circuit Board) 492 and a TCP (Tape
Carrier Package) 494. The TCP 494 is connected to the gate
and data lines 403 and 402 (referring to FIG. 6) and the PCB
492 is connected to the TCP 494. The driving module 490
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receives an image signal generated from an external informa-
tion-processing device and generates the driving signal to
timely apply the driving signal to the gate and data lines 403
and 402.

[0050] The color filter substrate 420 combined to the TFT
substrate 410 includes color filters (not shown) and a second
electrode (not shown) disposed on a transparent substrate.
The color filters each include a red color filter, a green color
filter and a blue color filter and are disposed on the transparent
substrate in a matrix configuration. The second electrode is
disposed over the transparent substrate to cover the color
filters. The second electrode receives a predetermined refer-
ence voltage, so that an electric field is applied between the
first electrode 405 (referring to FIG. 6) and the second elec-
trode (not shown). The liquid crystal 440 is interposed
between the color filter substrate 420 and the TFT substrate
410.

[0051] FIG. 7is a partially cut perspective view showing a
structure of the second chassis shown in FIG. 1.

[0052] Referring to FIGS.1 and 7, the second chassis 500 is
disposed to press edge portions of the LCD panel 400 and is
outwardly combined to the first to fourth sidewalls 120, 130,
140 and 150 of the receiving container 100 (referring to FIG.
2).

[0053] Referring again to FIG. 1, as an exemplary embodi-
ment of the present invention, the receiving container 100,
first chassis 300 and second chassis 500 are manufactured by
pressing plates having a first thickness, a second thickness
and a third thickness, respectively. The first thickness, second
thickness and third thickness each are, for example, from
about 0.1 mm to about 0.5 mm.

[0054] The receiving container 100, first chassis 300 and
second chassis 500 are, for example, made of metal material.
Thus, although the receiving container 100, first chassis 300
and second chassis 500 have the thickness of about 0.1 mm to
about 0.5 mm, they may have strength enough to endure an
externally applied impact. Also, the receiving container 100,
first chassis 300 and second chassis 500 may be made of metal
material such as aluminum or aluminum alloy, so that the
LCD apparatus 1100 may have the strength while the entire
thickness thereof is reduced.

[0055] In case that a receiving container and a first chassis
are made of synthetic resin, the receiving container and first
chassis each have a thickness in the range of 0.4 mm to
1.2~1.5 mm. In contrast, since the receiving container 100
and first chassis 300 are made of the metal material in the
present invention, the receiving container 100 and first chas-
sis 300 may have the thickness of about 0.1 mm to about 0.5
mm. That is, in the LCD apparatus 1100 the thickness of each
of the receiving container 100 and first chassis 300 may be
reduced by about 0.3 mm to about 0.7~1.0 mm, so that the
entire thickness of the LCD apparatus 1100 is reduced by
about 0.6 mm to about 2 mm.

[0056] In order to further reduce the thickness of the LCD
apparatus 1100, the second thickness of the first chassis 300
may be thinner than the first thickness of the receiving con-
tainer 100 and the third thickness of the second chassis 500.
For example, the first thickness of the receiving container 100
is in the range of about 0.2 mm to about 0.5 mm, the third
thickness of the second chassis 500 is in the range of about 0.2
mm to about 0.5 mm, and the second thickness of the first
chassis 300 is in the range of about 0.1 mm to about 0.2 mm.
This is because the first chassis 300 is little subject to an
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external force or an external impact in comparison with the
receiving container 100 and the second chassis 500.

[0057] As another exemplary embodiment, the first chassis
300 may be formed to have a second thickness in the range of
about 0.4 mm to about 1.5 mm using the synthetic resin, and
the receiving container 100 and second chassis 500 is formed
to have a first and a second thickness in the range of about 0.1
mm to about 0.5 mm using the metal material, respectively. In
this case, the entire thickness of the LCD apparatus 1100 is
reduced in comparison with the case that the receiving con-
tainer 100, first chassis 300 and second chassis 500 are made
of the synthetic resin.

[0058] The LCD apparatus 1100 needs light to display
images thereon.
[0059] FIG. 8A is a perspective view showing a structure of

alamp shownin FIG. 1. FIG. 8B is a schematic view showing
the lamp assembled with the receiving container shown in
FIG. 1. FIG. 8C is a cross-sectional view of the lamp shown in
FIG. 8A.

[0060] Referring to FIGS. 8A to 8C, the lamp 600 includes
a lamp tube 610, first and second electrodes 611 and 612 and
first and second lamp wires 614 and 615.

[0061] The lamp tube 610 has an L shape and includes a
transparent tube 610¢, a fluorescent material 6105 deposited
on an inner wall of the tube 610a and a discharge gas 610c
injected inside the tube 610a.

[0062] The first and second electrodes 611 and 612 are
disposed at opposite end portions, respectively, inside the
tube 610a. The first and second electrodes 611 and 612
receive a discharge voltage applied through the first and sec-
ond lamp wires 614 and 615.

[0063] The first and second lamp wires 614 and 615 are
connected to the first and second electrodes 611 and 612,
respectively. The first and second lamp wires 614 and 615
provide the discharge voltage generated from an external
power supply device (not shown) to the first and second
electrodes 611 and 612. The LCD apparatus 1100 may further
include another lamp such as the lamp 600, so that there are
two lamps between the first to fourth side surfaces 220, 230,
240 and 250 of the light guide plate 200 and the first to fourth
sidewalls 120, 130, 140 and 150 of the receiving container
100 (referring to FIGS. 2 and 3). The lamp 600 is provided
with a lamp holder 620 disposed at a bending portion thereof
to fix the lamp 600 to the receiving container 100 and prevent
the lamp 600 from being damaged. The first lamp wire 614,
generally, has a length longer than that of the second lamp
wire 615 to which a low voltage of the discharge voltage is
applied.

[0064] FIG. 9isa perspective view showing a structure of a
first chassis having a lamp wire receiving member according
to the present invention.

[0065] Referring to FIG. 9, the first chassis 300 is provided
with a lamp wire receiving member 380 for fixing the first
lamp wire 614 to a predetermined position. The lamp wire
receiving member 380 is disposed on the first chassis 300 in
such a manner as not to interfere with the LCD panel assem-
bly 400 disposed on the first chassis 300.

[0066] The lamp wire receiving member 380 may be made
of, for example, synthetic resin. The lamp wire receiving
member 380 includes a lamp wire receiving groove 382 dis-
posed thereof. The lamp wire receiving groove 382 is formed
in a direction parallel to a direction that guides the first lamp
wire 614.
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[0067] FIG.10 is a perspective view showing a structure of
a reflecting plate shown in FIG. 1.

[0068] Referring to FIGS. 1 and 10, a reflecting plate 700
includes a first reflecting surface 710 and first to fourth side
reflecting surfaces 720, 730, 740 and 750. The reflecting plate
700 may be made of, for example, synthetic resin.

[0069] The first reflecting surface 710 is disposed between
the bottom surface 110 of the receiving container 100 and the
light reflecting surface 260 of the light guide plate 200. The
first reflecting surface 710 reflects the light leaked from the
light guide plate 200 through the light reflecting surface 260
to the light guide plate 200.

[0070] The first to fourth side reflecting surfaces 720, 730,
740 and 750 are respectively disposed between the first to
fourth sidewalls 120, 130, 140 and 150 of the receiving con-
tainer 100 and the lamp 600. The first to fourth side reflecting
surfaces 720, 730, 740 and 750 reflect the light emitted from
the lamp 600 to the first to fourth side surfaces 220, 230, 240
and 250 of'the light guide plate 200, respectively. That is, the
first to fourth side reflecting surfaces 720, 730, 740 and 750 of
the reflecting plate 700 perform a role of a lamp reflector.
[0071] As an exemplary embodiment, the first reflecting
surface 710 and the first to fourth side reflecting surfaces 720,
730, 740 and 750 are disposed separately. In other words, the
first reflecting surface 710 is adhered to the bottom surface
110 of the receiving container 100, and the first to fourth side
reflecting surfaces 720, 730, 740 and 750 are adhered to the
first to fourth sidewalls 120, 130, 140 and 150, respectively, of
the receiving container 100.

[0072] Inthe present invention, the reflecting plate may be
removed because the receiving container 100 and the first
chassis 300 are made of metal material having a high light
reflectance.

[0073] FIG. 11 is a schematic view showing a structure of a
reflecting plate according to another embodiment of the
present invention.

[0074] Referring to FIG. 11, the first chassis 300 is pro-
vided with a separated reflecting plate 760. The separated
reflecting plate 760 is disposed under the first chassis 300 to
cover anupper portion of the lamp 600, thereby increasing the
light efficiency.

[0075] FIG. 12 is a partially enlarged view of the receiving
container shown in FIGS. 1 and 2.

[0076] Referring to FIG. 12, the receiving container 100
further includes a fixing boss 160 disposed on the bottom
surface 110. The fixing boss 160 prevents the light guide plate
200 and lamp 600 from being moved in the receiving con-
tainer 100. For example, the fixing boss 160 is disposed at
each corner portion of the receiving container 100. In this
case, since the bottom surface 110 of the receiving container
100 has four corner portions, four fixing bosses are disposed
on the four corner portions, respectively.

[0077] The lamp holder 620 is inserted between the fixing
boss 160 and the receiving container 100, and the light guide
plate 200 is disposed inwardly with respect to the four fixing
bosses in the receiving container 100. The light guide plate
200 is provided with an engaging portion 265. The engaging
portion 265 is formed by cutting four corner portions of the
light guide plate 200, respectively. The engaging portion 265
is engaged to the fixing boss 160, so that the light guide plate
200 is fixed to the receiving container 100.

[0078] FIG.13 is a perspective view showing a structure of
optical sheets shown in FIG. 1.
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[0079] Referring to FIGS. 1 and 13, the optical sheets 800
are disposed on the light emitting surface 270 of the light
guide plate 200. The optical sheets 800 include a diffusing
sheet 810 having a diffusing sheet body 812 and a diffusing
sheet engaging protrusion 814 and a prism sheet 820 having a
prism sheet body 822 and a prism sheet engaging protrusion
824. In the present invention, as an exemplary embodiment,
the optical sheets 800 include two prism sheets.

[0080] Thediffusing sheetbody 812 diffuses the light emit-
ted from the light emitting surface 270 to increase uniformity
of the brightness thereof. The diffusing sheet engaging pro-
trusion 814 is extended from a selected portion at an edge of
the diffusing sheet body 812 and serves to prevent the diffu-
sion sheet body 812 from being moved. For example, the
diffusing sheet body 812 has four diffusing sheet engaging
protrusions formed at the opposite edges of the diffusing
sheet body 812, as shown in FIG. 13.

[0081] The prism sheet body 822 is disposed facing to the
diffusing sheet body 812. The prism sheet body 822 has a
prism shape to reset the direction of the light diffused by the
diffusing sheet 810. The prism sheet engaging protrusion 824
is extended from a selected portion at an edge of the prism
sheet body 822 and serves to prevent the prism sheet body 822
from being moved. As shown in FIG. 13, the prism sheet body
822 may have four prism sheet engaging protrusions formed
at the opposite edges of the prism sheet body 822. The prism
sheet engaging protrusion 824, generally, is provided corre-
sponding to the diffusing sheet engaging protrusion 814.
[0082] FIG. 14 is a schematic view showing an assembled
structure of the optical sheets and the first chassis.

[0083] Referring to FIG. 14, the diffusing sheet engaging
protrusion 814 and the prism sheet engaging protrusion 824
are fixed to the first chassis 300. The first chassis 300 is
provided with an engaging recess 310 corresponding to the
diffusing sheet engaging protrusion 814 and the prism sheet
engaging protrusion 824. The first chassis 300 is further pro-
vided with a fixing member 320 for fixing the diffusing sheet
810 and the prism sheet 820 to the first chassis 300. The fixing
member 320 is disposed on the first chassis 300 to cover the
diffusing sheet engaging protrusion 814 and the prism sheet
engaging protrusion 824 inserted into the engaging recess
310, so that the diffusing sheet engaging protrusion 814 and
the prism sheet engaging protrusion 824 are not deviated from
the engaging recess 310. For example, the fixing member 320
is a band strip having an adhesive bottom surface.

[0084] FIG. 151s aperspective view showing a guide mem-
ber of an LCD panel according to the present invention.
[0085] Referring to FIG. 15, the LCD panel assembly 400
is disposed on the first chassis 300 and fixed to the first chassis
300 by the second chassis 200 that is combined to the receiv-
ing container 100. In case of receiving an impact or damage
onto the LCD apparatus 1100, the LCD panel assembly 400
may be moved. In order to prevent the LCD panel assembly
400 from being moved, the first chassis 300 may further
include a gnide member 900. For example, the guide member
900 is disposed at each corner portion of the first chassis 300
to guide the corner portions of the LCD panel assembly 400.
[0086] FIG. 16 is a perspective view showing a structure of
the guide member shown in FIG. 15.

[0087] Referring to FIG. 16, the guide member 900
includes a first guide body 910, a second guide body 920 and
a connection body 930.

[0088] Thefirst guide body 910 having an L shape. The first
guide body 910 is provided with a first receiving groove 912a
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and a second receiving groove 9125 for receiving the first and
second lamp wires 614 and 615 of the lamp 600, respectively.
The second receiving groove 912 b is provided with a first
engaging portion 914. The second guide body 920 is provided
with a second engaging portion 922. The first engaging por-
tion 914 is, for example, a screw engaging hole for engaging
a screw to fix the first guide body 910 onto the first chassis
300.

[0089] The connection body 930 is connected with the first
and second guide bodies 910 and 920. The connection body
930 has a length appropriate to allow the first and second
guide bodies 910 and 920 to press the first chassis 300 and the
rear surface of the receiving container 100, respectively.
[0090] FIG. 17 is a schematic view showing an assembled
structure of the guide member and the receiving container.
[0091] Referring to FIG. 17, in order to prevent the guide
member 900 from being deviated from the receiving con-
tainer 100, a portion of the bottom surface 110 of the receiv-
ing container 100 corresponding to the second guide body
920 is partially cut and is engaged into the second engaging
portion 922.

[0092] Referring to FIGS. 4 and 15, the first chassis 300
further includes a supporting portion 350 to support the sec-
ond chassis 500. The supporting portion 350 is formed by
partially protruding or cutting a portion on the first chassis
300 toward the second chassis 500.

[0093] The supporting portion 350 includes a first support-
ing portion 330 and a second supporting portion 340 having
shapes different to each other. For example, the first support-
ing portion 330 is formed by partially cutting the first chassis
300 and bending the cut portion in a triangle shape and is
disposed between the TCPs 494. The second supporting por-
tion 340 is disposed on another portion of the first chassis 300,
where the first supporting portion 330 is not disposed. The
second supporting portion 340 is formed by partially pressing
the first chassis 300 toward the second chassis 500. The
second supporting portion 340 may have a surface area larger
than that of the first supporting portion 330.

[0094] Hereinafter, an assembled structure of the receiving
container 100, first chassis 300 and second chassis 500 will be
described.

[0095] Referring to FIGS. 2 and 4, the first to fourth side-
walls 120, 130, 140 and 150 of the receiving container 100 are
provided with a first engaging hole 170, and the first chassis
300 is provided with a first combining portion 360 corre-
sponding to the first engaging hole 170.

[0096] FIGS. 18A and 18B are schematic views showing an
assembled structure of the receiving container 100 and the
first chassis 300.

[0097] Referring to FIGS. 18A and 18B, each sidewall of
the receiving container 100 has an engaging portion 175 at the
position of the first engaging hole 170. In the engaging pot-
tion 175, the side and bottom edges are cut and the top edge is
bent to be protruded outward with respect to the receiving
space. The first chassis 300 has the first combining portion
360 of which side and top edges are cut and bottom edge is
bent to be protruded inward with respect to the receiving
space. Thus, the engaging portion 175 and the first combining
portion 360 are engaged to each other at the time of combin-
ing the receiving container 100 and the first chassis 300
together.

[0098] Referring again to FIG. 2, the receiving container
100 may further include a second combining portion 180
separated from the first engaging hole 170 in a predetermined
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distance. The second combining portion 180 is outwardly
protruded after cutting a portion of the first and third sidewalls
120 and 140. The thickness of the protruded portion of the
second combining portion 180 is identical to that of the first
chassis 300 combined to the receiving container 100, so that
the second combining portion 180 and the first chassis are
disposed on a same planar level. The second combining por-
tion 180 is provided with a second engaging hole 185. Also, a
portion facing the second combining portion 180 of the first
chassis 300 is open to expose the second combining portion
180 and combine the second combining portion 180 to the
second chassis 500.

[0099] Referring again to FIG. 7, the second chassis 500
may further include a third combining portion 510. The third
combining portion 510 of the second chassis 500 is combined
to the second engaging hole 185 of the receiving container
100 and formed by cutting a selected portion of the second
chassis 500 and inwardly bending the cut portion.

[0100] Referring to F1G. 19, the receiving container 100 is
provided with a second chassis engaging protrusion 190 dis-
posed on a portion that the bottom surface 110 is in contact
with first, second, third or fourth sidewalls 120, 130, 140 and
150. The second chassis engaging protrusion 190 makes the
second chassis 500 to be strongly combined to the receiving
container 100.

[0101] Referring to FIGS. 7 and 19, the second chassis 500
may further include an engaging surface 520 engaged to the
second chassis engaging protrusion 190. When the second
chassis 500 is assembled after engaging the engaging surface
520 of the second chassis 500 to the second chassis engaging
protrusion 190, the third combining portion 510 facing the
second chassis engaging protrusion 190 of the second chassis
500 is engaged to the second engaging hole 185 ofthe receiv-
ing container 100.

[0102] In another aspect, the receiving container 100 may
be formed to have another structure.

[0103] Referring to FIGS. 2 and 20, the first to fourth side-
walls 120, 130, 140 and 150 are extended from edge portions
of the bottom surface 110 of the receiving container 100. The
second and fourth sidewalls 130 and 150 facing to each other
are outwardly extended in a direction parallel to the bottom
surface 110. The extended portions of the second and fourth
sidewalls 130 and 150 are bent to a direction perpendicular to
the bottom surface 110 and extended in a predetermined
length.

[0104] Accordingly, the receiving container 100 may pro-
vide the receiving space on the bottom surface 100 and simul-
taneously provide engaging spaces 155 disposed adjacent to
the second and fourth sidewalls 130 and 150, respectively.
The second and fourth sidewalls 130 and 150 are provided
with a first combining hole 158, and the first chassis 300 is
provided with a second combining hole 370 corresponding to
the first combining hole 158 as shown in FIGS. 2 and 4. Also,
the second chassis 500 may include a tapping portion 530
inserted into the first and second combining holes 158 and
370 to cover inner surfaces of the first and second combining
holes 158 as shown in FIG. 21.

[0105] According to the LCD apparatus, the receiving con-
tainer for receiving the light guide plate and lamp assembly,
the first chassis for fixing the light guide plate and LCD panel,
and the second chassis for fixing the first chassis and LCD
panel, are made of metal material. Thus, the LCD apparatus
may have a reduced size (or thickness) and weight and readily
emit heat generated from the lamp assembly.
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[0106] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these exemplary
embodiments but various changes and modifications can be
made by one ordinary skilled in the art within the spirit and
scope of the present invention as hereinafter claimed.

What is claimed is:

1. An LCD apparatus comprising:

a light guide plate including a light reflecting surface, a
light emitting surface opposite to the light reflecting
surface and a side surface;

a first chassis including a sidewall and receiving the light
guide plate, the first chassis being a vertically unitary
and indivisible unit;

a second chassis disposed over the first chassis, a first
portion of the second chassis making direct contact with
the sidewall of the first chassis;

an LCD panel assembly disposed over the first chassis and
facing the light emitting surface, the LCD panel assem-
bly being guided by a guide member of the second
chassis to be fixed to the first chassis;

a third chassis disposed over the first chassis, pressing an
edge portion of the LCD panel assembly, outwardly
combined with the side wall of the first chassis and the
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second chassis, and making direct contact with both a
second portion of the second chassis and the sidewall of
the first chassis.

2. The LCD apparatus of claim 1, wherein the light guide
plate is disposed between the first chassis and the second
chassis.

3. The LCD apparatus of claim 1, wherein the second
chassis presses an edge portion of the light emitting surface.

4. The LCD apparatus of claim 3, wherein the second
portion of the second chassis is near the first portion of the
second chassis.

5. The LCD apparatus of claim 1, wherein the third chassis
makes direct contact with an upper surface of the sidewall of
the first chassis.

6. The LCD apparatus of claim 5, wherein the third chassis
makes direct contact with an outer surface of the sidewall of
the first chassis.

7. The LCD apparatus of claim 1, wherein the guide mem-
ber guides each of four corner portions of the LCD panel
assembly.

8. The LCD apparatus of claim 7, wherein the guide mem-
ber includes a plastic-based material.

® ok & k&



patsnap

TRAFROE) RBREREE
NIF(2E)E US20090237590A1 K (2E)R 2009-09-24
HiES US12/478371 HiEA 2009-06-04

HFIRERRRAGE) =ERFHhA4tt
B (T M) A(F) SAMSUNG ELECTRONICS CO. , LTD. ,

LETERIB(ERR)A(E) = EDISPLAY CO. , LTD.

[#RI &8 A KWON YOON SO0
KIM SANG SOO
HA JIN HO
BAE HYUN CHUL
LEE ICK HWAN
LEE SANG DUK
KBEAN KWON, YOON-SOO
KIM, SANG-SOO
HA, JIN-HO
BAE, HYUN-CHUL
LEE, ICK-HWAN
LEE, SANG-DUK
IPCH & GO02F1/1333 F21Vv8/00 F21Y103/00 GO2F1/13 G02F1/1335 G02F1/13357
CPCo %= G02B6/0086 G02F2001/133317 G02F1/133615 G02F1/133308
i 5% 1020020028992 2002-05-24 KR
H AN FF 32k US8004630
SNEBEEE Espacenet USPTO
HEGE)

NFT—HMLCDRE , BfEATERES ARMTAFNREKRE , BT
B E S KARFMLCOEARKE —HR , URATFEESE —HRMLCDER
HEZHR, BRABNE-NE-_RZHSEMBHIR , FELCDE
BANERERNMRTNEER,



https://share-analytics.zhihuiya.com/view/3b3d6112-ecb6-4352-9026-042782c48609
https://worldwide.espacenet.com/patent/search/family/029546360/publication/US2009237590A1?q=US2009237590A1
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=%2220090237590%22.PGNR.&OS=DN/20090237590&RS=DN/20090237590

