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(57) ABSTRACT

A liquid crystal display device includes a liquid crystal
panel; a backlight unit to provide a light to the liquid crystal
panel, the backlight unit includes an optical sheet and a light
guide plate; and a main support to receive the liquid crystal
panel and the backlight unit together, the main support
having first and second movement preventing members to
prevent shifting of the optical sheet and the light guide plate

(22)  Filed: Dec. 20, 2006 of the backlight unit in a direction on a plane, and a third
. c I movement preventing member to prevent shifting of the
(30) Foreign Application Priority Data light guide plate of the backlight unit in a direction normal
Feb. 20, 2006 (KR) oo 16108/2006  to the plane.
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Fig. 1 (Related Art)
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Fig. 2 (Related Art)
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF ASSEMBLING THE SAME

[0001] This application claims the benefit of the Korean
Patent Application No. 16108/2006 filed on Feb. 20, 2006
which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a liquid crystal
display device and method of assembling the same that
enhances the device assembly process and decreases the
manufacturing costs by forming an integral main support.

[0004] 2. Discussion of the Related Art

[0005] A cathode ray tube (CRT) has been widely
accepted as an information display device and includes
advantages, such as a good display performance and a low
unit price. However, the CRT also has disadvantages, such
as poor portability due to its bulky size and heavy weight.
Accordingly, various types of liquid crystal display (LCD)
devices were developed in recent years. The LCD devices
include features that can overcome the disadvantages of the
CRT, for example, increased portability due to light weight
and slim size, and low power consumption. These features
are implemented in most LCD devices and are replacing the
CRT rapidly.

[0006] FIG. 1 is a perspective view of a related art LCD
device, and FIG. 2 is a partial sectional view of the related
art LCD device. As shown in FIGS. 1 and 2, the related art
LCD device includes a liquid crystal panel 3 displaying an
image, a backlight unit 20 illuminating a plane light onto the
liquid crystal panel 3, a lower cover 9 receiving the back-
light unit 20, a panel guide 5 securing the liquid crystal panel
3 in place, and a top case 1 coupled to the lower cover 9.

[0007] As shown in FIG. 2, the liquid crystal panel 3
includes a thin film transistor (TFT) substrate 36 on which
a pixel electrode and a TFT are formed, and a color filter
substrate 3a on which a color filter layer is formed. The TFT
substrate 3b and the color filter substrate 3a are attached
with a liquid crystal layer (not shown) interposed therebe-
tween. An upper polarizing plate 11a and a lower polarizing
plate 115 are respectively attached on outer surfaces of the
liquid crystal panel 3.

[0008] The backlight unit 20 includes a light guide plate
15, a lamp 13, optical sheets 21 and a reflection sheet 18
provided inside the lower cover 9. In the related art LCD
device having the above described structure, a folded edge
of the reflection sheet 18 secures the lamp 13 in place. The
lamp 13 can be disposed around all four sides of the liquid
crystal panel 3 or only at two sides of the panel. Light
generated from the lamp 13 is incident on a sidewall of the
light guide plate 15. The incident light is converted into a
plane light source, and then supplied to the liquid crystal
panel 3.

[0009] After the liquid crystal panel 3 is assembled with
the backlight unit 20, a top case 1 is coupled to cover the
liquid crystal panel 3. In FIG. 2, reference numeral 17
indicates a support pad supporting the top case 1. However,
the related art LCD device is required to use an indepen-
dently manufactured panel guide 5 in order to assemble the
liquid crystal panel 3 after the backlight unit 20 is sequen-
tially received inside the lower cover 9. Accordingly, the
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assembly processes become complicated. In addition, the
panel guide 5 contributes to achieving the slim size of the
LCD device, thus the panel guide 5 needs to be manufac-
tured as an independent component. Hence, the manufac-
turing cost of the LCD device increases.

SUMMARY OF THE INVENTION

[0010] Accordingly, the present invention is directed to an
LCD device and method of assembling the same that sub-
stantially obviates one or more problems due to limitations
and disadvantages of the related art.

[0011] An object of the present invention is to provide an
LCD device and method of assembling the same that
enhances the device assembly process, in particular, achiev-
ing a slim profile and decreasing the manufacturing costs, by
forming a main support that can serve as a panel guide and
lower cover.

[0012] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0013] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
device includes a liquid crystal panel; a backlight unit to
provide a light to the liquid crystal panel, the backlight unit
includes an optical sheet and a light guide plate; and a main
support to receive the liquid crystal panel and the backlight
unit together, the main support having first and second
movement preventing members to prevent shifting of the
optical sheet and the light guide plate of the backlight unit
in a direction on a plane, and a third movement preventing
member to prevent shifting of the light guide plate of the
backlight unit in a direction normal to the plane.

[0014] In another aspect, a method of assembling a liquid
crystal display device includes providing a main support
having first to third movement preventing members; cou-
pling a light guide plate on a reflection sheet in the main
support; and assembling a liquid crystal panel on the light
guide plate in the main support.

[0015] 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

[0016] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0017] FIG. 1 is a perspective view of a related art LCD
device;

[0018] FIG. 2 is a partial sectional view of the related art
LCD device;
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[0019] FIG. 3 is a perspective view of an exemplary LCD
device according to an exemplary embodiment of the
present invention;

[0020] FIG. 4 is a partial sectional view of the exemplary
LCD device according to the exemplary embodiment of the
present invention;

[0021] FIG. 5 is a plane view of an exemplary main
support according to the exemplary embodiment of the
present invention;

[0022] FIGS. 6A to 6D are views detailing the regions A,
B, C and D of FIG. 5;

[0023] FIG. 7 is a plane view showing an exemplary
coupling structure where a lamp is coupled to a main support
according to the exemplary embodiment of the present
invention;

[0024] FIG. 8 is a view detailing the region E of FIG. 7,
[0025] FIG. 9 is a view detailing the region F of FIG. 7,
[0026] FIG. 10 is a sectional view taken along line I-I' of
FIG. 7;

[0027] FIG. 11 is a sectional view taken along line II-II' of
FIG. 7;

[0028] FIG. 12 is a perspective view showing an exem-

plary assemblage of a lamp, a reflection sheet, and the main
support according to the exemplary embodiment of the
present invention; and

[0029] FIGS. 13 to 15 are views detailing the region G, H
and I of FIG. 12.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0030] Reference will be made in detail to the preferred
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings.

[0031] FIG. 3 is a perspective view of an exemplary LCD
device according to an exemplary embodiment of the
present invention. As shown in FIG. 3, the exemplary LCD
device 100 includes a liquid crystal panel 103, a backlight
unit 120 supplying a plane light onto the liquid crystal panel
103, a main support 150 receiving the liquid crystal panel
103 and the backlight unit 120, and a top case 101 covering
the liquid crystal panel 103 and the backlight unit 120. The
backlight unit 120 includes optical sheets 121, a light guide
plate 115, a lamp 113, and a reflection sheet 118.

[0032] The main support 150 is designed to receive and
secure the liquid crystal panel 103 in place. In addition, the
main support 150 has regions that secure the lamp 113 and
the light guide plate 115 together. In this construction, an
assembly process of the exemplary LCD device can be
completed by receiving the liquid crystal panel 103 and the
backlight unit 120 inside the main support 150 and then
directly coupling the top case 101. Further, since the present
invention does not need an additional panel guide to secure
the liquid crystal panel 103, a total manufacturing cost is
minimized.

[0033] A process of assembling the liquid crystal panel
103 and the backlight unit 120 inside the main support 150
will be described in detail with reference to the accompa-
nying drawings. FIG. 4 is a partial sectional view of the
exemplary LCD device. As shown in FIG. 4, the backlight
unit 120 and the liquid crystal panel 103 are received
together inside the main support 150, and the top case 101
and the main support 150 are coupled to each other simul-
taneously to fix the liquid crystal panel 103 and the backlight
unit 120.
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[0034] A side portion of the main support 150 receives the
folded portions of the reflection sheet 118. The folded
portions of the reflection sheet 118 secure the lamp 113 in
place. In addition, the side portion of the main support 150
includes a plurality of side protruded parts 160 that secures
the lamp 113 in place. Accordingly, the lamp 113 is easily
assembled in the main support 150. The plurality of side
protruded parts 160 can be formed either continuously or
discontinuously.

[0035] After the reflection sheet 118 and the lamp 113 are
assembled together, a light guide plate 115 is coupled on a
center portion of the main support 150. Then, a plurality of
optical sheets 121 are assembled on the light guide plate 115.
After the backlight unit 120 is assembled inside the main
support 150 as described above, the liquid crystal panel 103
is assembled on the main support 150, and then the top case
101 is coupled together. In FIG. 4, a reference numeral 117
indicates a support pad to prevent the top case 101 from
being twisted. Since the main support 150 performs both as
the panel guide to secure the liquid crystal panel 103 and as
the lower cover to receive the backlight unit 120, it is formed
using a polycarbonate material instead of using a press mold.

[0036] The liquid crystal panel 103 includes a color filter
substrate 103a on which a color filter layer is formed and a
thin film transistor (TFT) substrate 103b on which a pixel
electrode and a TFT are formed. The color filter substrate
103a and the TFT substrate 1035 are attached with a liquid
crystal layer (not shown) interposed therebetween. An upper
polarizing plate 111a is attached on an outer surface of the
color filter substrate 1034 and a lower polarizing plate 111
is attached on an outer surface of the TFT substrate 1035.

[0037] FIG. 5 is a plane view of an exemplary main
support, and FIGS. 6A to 6D details the regions A, B, C and
D of FIG. 5. The detailed description of the main support
150 will be explained with reference to FIGS. 5 and 6A to
6D. The exemplary main support 150 has a lamp coupling
groove 165 for coupling the lamp along an inner edge
thereof. The lamp coupling groove 165 can be formed along
all edges or some edges of the main support 150 depending
on the number of lamps assembled in the main support 150.

[0038] For example, when four lamps are coupled in the
main support 150, the lamp coupling groove 165 can be
formed at four edges of the main support 150. When two
lamps are coupled, the lamp coupling groove 165 can be
formed at desired two edges of the main support 150.
Accordingly, the number of lamp coupling grooves 165
formed inside the main support 150 corresponds to the
number of the lamps to be coupled. The lamp coupling
groove 165 can be formed continuously from one edge to an
adjacent edge or discontinuously (i.e., edges that are sepa-
rated from each) depending on the number and the desired
locations of the lamps.

[0039] The lamp coupling groove 165 includes cable

connecting grooves 161 in a *7°, shape at the ends of the
lamp coupling groove 165. The cable connecting grooves
161 secure spaces to connect the lamp(s) with a power cable
(not shown). In addition, the cable connecting grooves 161
prevent disengaging of the lamp from the lamp coupling
groove 165 while the lamp is coupled with the reflection
sheet 118 (FIG. 4). Further, a plurality of the side protruded
part 160 is formed parallel to the lamp coupling groove 165
such that the reflection sheet 118 and the lamp 113 are
coupled easily. In the above described structure, the lamp
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113 is introduced obliquely and assembled at the edge
portions of the reflection sheet 118 and the main support
150.

[0040] As shown in FIG. 5 and FIGS. 6A to 6D, the main
support 150 has a first movement preventing member 200,
a second movement preventing members 230, 240, and a
third movement preventing member 220. All three prevent-
ing members are formed at inside corners of the main
support 150. The first movement preventing member 200
and the second movement preventing members 230, 240 are
used to prevent shifting of the light guide plate 115,
assembled in the main support 150, in any direction on a
X-Y plane. The third movement preventing member 220
prevents shifting of the light guide plate 115 in a Z-axis
direction (i.e., normal to the light guide plate 115).

[0041] Accordingly, corners of the light guide plate 115
are patterned to correspond to the first movement preventing
member 200 and the second movement preventing members
230, 240. In particular, as shown in FIG. 6B, the first
movement preventing member 200 is formed in a streamline
shape at an outer side surface where it contacts the lamp
coupling groove 165. And, an inner side surface of the first
movement preventing member 200 contacts one corner of
the light guide plate 115.

[0042] When the lamp(s) are coupled to all four corners of
the main support 150 (not shown in FIGS. 5, and 6A to 6D),
the first movement preventing member 200, the second
movement preventing members 230, 240 and the third
movement preventing member 220 are formed in desired
shapes at portions contacting the lamp coupling groove 165.
The main support 150 serves as the panel guide to fix the
liquid crystal panel 103 in place, at the same time, the
movement preventing members formed at respective corners
of the main support 150 prevent shifting of the light guide
plate 115 in unwanted directions.

[0043] FIG. 7 is a plane view showing an exemplary
coupling structure where a lamp is coupled to a main support
according to the exemplary embodiment of the present
invention. FIG. 8 is a view detailing the region E of FIG. 7,
and FIG. 9 is a view detailing the region F of FIG. 7. As
shown in FIGS. 7, 8 and 9, a lamp 113 is coupled within the
lamp coupling groove 165 formed at an edge of the main
support 150, a ground part 272 is formed at an end portion
of the lamp 113, and the lamp 113 is electrically connected
with a cable 270.

[0044] As shown FIG. 8, the ground part 272 is positioned
in the cable connecting groove 161. One end terminal 129 of
the lamp 113 and the cable 270 are electrically connected
with each other. The second movement preventing member
230 formed in the cable connecting groove 161 contacts and
is coupled with one corner of the light guide plate 115. The
second movement preventing member 230 prevents shifting
of the light guide plate 115 in a horizontal direction. The
lamp 113 is enclosed by the reflection sheet 118 and
assembled in the lamp coupling groove 165. Furthermore, an
edge of the reflection sheet 118 is assembled next to the side
protruded part 160.

[0045] Next, as shown in FIG. 9, the first movement
preventing member 200 formed in the main support 150 has
an inner side surface contacting one corner of the light guide
plate 115. The first movement preventing member 200
prevents shifting of the light guide plate 115 in a horizontal
direction. And, an outer side surface contacts a lamp con-
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necting part 260. The lamp connecting part 260 allows the
lamp 113 be coupled to the corner of the main support 150
without any damage.

[0046] FIG. 10 is a sectional view taken along line I-I' of
FIG. 7 and FIG. 11 is a sectional view taken along line II-IT'
of FIG. 7. As shown in FIGS. 10 and 11, the reflection sheet
118 secures the lamp 113 in the main support 150 by
wrapping the lamp 113. The reflection sheet 118 is formed

in a ‘=’shape at a portion wrapping the lamp 113. By doing
so, the light generated from the lamp 113 is reflected by the
reflection sheet 118 and then progressed toward the light
guide plate 115, thus preventing light leakage. The light
guide plate 115 is disposed on the light reflection sheet 118.
The side protruded part 160 is formed at an edge portion of
the main support 150 facing the light reflection sheet 118 and
secures the light reflection sheet 118, the lamp 113, and the
light guide plate 115.

[0047] In addition, as shown in FI1G. 11, the light guide
plate 115 is disposed on the reflection sheet 118 at the corner
of the main support 150 where the third movement prevent-
ing member 220 is formed. The third movement preventing
member 220 prevents shifting of the light guide plate 115 in
the vertical direction. Accordingly, the exemplary main
support can prevent the shifiing of the light guide plate in the
vertical and/or the horizontal direction.

[0048] FIG. 12 is a perspective view showing an exem-
plary assemblage of a lamp, a reflection sheet, and the main
support according to the exemplary embodiment of the
present invention. And, FIGS. 13 through 15 are views
detailing the region G, H and 1 of FIG. 12. As shown in FIG.
12 and FIGS. 13 through 15, the ‘L-shaped’ lamp 113 is
enclosed by the reflection sheet 118 and is coupled to the
main support 150. While FIGS. 12 to 15 show an example
of the ‘L-shaped’ lamp 113, the present invention can be also

applied to the ="- or ‘[1’-shaped lamps.

[0049] As shown in FIGS. 13 and 15, ground part 272 for
connecting the power terminal of the lamp with the cable is
disposed at both edges of the lamp 113. A conductive paste
(not shown) is disposed in the ground part 272 allowing the
lamp 113 and the cable to be electrically connected with
each other by coupling a terminal of the cable with a
terminal of the lamp. The first movement preventing mem-
ber 200, the second movement preventing members 230,
240 and the third movement preventing member 220 are
formed at four inner corners of the main support 150. The
cable connecting grooves 161 are also formed at respective
inner corners of the main support 150 to receive both the
ground part 272 and the lamp 113.

[0050] The lamp coupling groove 165 is formed at respec-
tive edges of the main support 150 thereby securing a space
to assenible the lamp 113. Further, since the first movement
preventing member 200 has its outer side surface contacting
the lamp connecting part 260 and the inner side surface to
support the light guide plate 115, a hole 200q is formed in
the reflection sheet 118 (shown in FIGS. 12 and 14).
Accordingly, the first movement preventing member 200
can be coupled with the reflection sheet 118 through the hole
200a.

[0051] As shown in FIG. 13, the ground part 272 is
assembled in a main support 150 at a portion corresponding
to the cable connecting groove 161 and the lamp 113 is
assembled in the lamp coupling groove 165 (region G). As
shown in FIG. 14, the lamp connecting part 260 is assembled
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between the corner of the main support 150 and the first
movement preventing member 200. The first movement
preventing member 200 is inserted through the hole 200a
formed in the reflection sheet 118 and protrudes in a normal
direction from the reflection sheet 118 to support the light
guide plate 115 (region H). As shown in FIG. 15, the ground
part 272 disposed at the end portion of the lamp 113 is
assembled in the cable connecting groove 161 and the
second movement preventing member 240 formed in the
cable connecting groove 161 region supports the light guide
plate 115 (region I). Similar to the lamp 113 shown in region
G, the lamp 113 in region I is assembled in the lamp
coupling groove 165 formed in the main support 150.
[0052] As described above, the exemplary embodiments
of the present invention provide a new main support struc-
ture that serve as the panel guide while fixing the liquid
crystal panel in the liquid crystal display device and also
serves as the lower cover of the liquid crystal display device.
Accordingly, simplifying the total assembling processes of
the liquid crystal display device, thereby reducing the pro-
duction costs.
[0053] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display device and method of assembling the
same of the present invention without departing from the
spirit or scope of the invention. Thus, it is intended that the
present invention cover the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.
What is claimed is:
1. A liquid crystal display device, comprising:
a liquid crystal panel,
a backlight unit to provide a light to the liquid crystal
panel, the backlight unit includes an optical sheet and
a light guide plate; and

a main support to receive the liquid crystal panel and the
backlight unit together, the main support having first
and second movement preventing members to prevent
shifting of the optical sheet and the light guide plate of
the backlight unit in a direction on a plane, and a third
movement preventing member to prevent shifting of
the light guide plate of the backlight unit in a direction
normal to the plane.

2. The liquid crystal display device according to claim 1,
wherein the backlight unit further includes a reflection sheet.

3. The liquid crystal display device according to claim 1,
wherein the first, second, and the third movement preventing
members are formed at respective inner corners of the main
support.

4. The liquid crystal display device according to claim 3,
wherein any one of the first and second movement prevent-
ing members supports a portion of the lamp where lamp is
bent or connected to a ground.

5. The liquid crystal display device according to claim 1,
wherein the lamp is disposed inside the main support along
a circumference of the main support, and formed in one of
L-shape, =-shape, and O-shape.

6. The liquid crystal display device according to claim 1,
wherein a lamp coupling groove is formed inside the main
support along a circumference of the main support, such that
the lamp is assembled in the lamp coupling groove.
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7. The liquid crystal display device according to claim 6,
wherein the lamp coupling groove comprises a cable con-
necting groove formed at respective edge thereof to connect
the lamp with a cable.

8. The liquid crystal display device according to claim 1,
wherein the main support further comprises a side protruded
part to fix the reflection sheet of the backlight unit, such that
a portion of the main support extends inwardly from an edge
portion of the main support to form the side protruded part.

9. The liquid crystal display device according to claim 8,
wherein the side protruded part is formed corresponding to
a location of the lamp.

10. The liquid crystal display device according to claim 1,
wherein the main support is formed of polycarbonate mate-
rial.

11. A method of assembling a liquid crystal display
device, the method comprising:

providing a main support having first to third movement

preventing members;

coupling a light guide plate on a reflection sheet in the

main support; and

assembling a liquid crystal panel on the light guide plate

in the main support.

12. The method according to claim 11, further comprising,
coupling a lamp by the reflection sheet.

13. The method according to claim 12, further compris-
ing, coupling the reflection sheet to the main support.

14. The method according to claim 11, wherein the first,
second, and the third movement preventing members are
formed at respective inner corners of the main support.

15. The method according to claim 14, wherein any one
of the movement preventing members prevents shifting of
the light guide plate in a direction on a plane, and supports
a portion of the lamp where lamp is bent or connected to a
ground.

16. The method according to claim 11, wherein the lamp
is disposed inside the main support along a circumference of
the main support, and formed in one of L-shape, =-shape,
and O-shape.

17. The method according to claim 11, wherein a lamp
coupling groove is formed inside the main support along a
circumference of the main support, such that the lamp is
assembled in the lamp coupling groove.

18. The method according to claim 17, wherein the lamp
coupling groove comprises a cable connecting groove
formed at respective edge thereof to connect the lamp with
a cable.

19. The method according to claim 11, wherein the main
support further comprises a side protruded part to fix the
reflection sheet of the backlight unit, such that a portion of
the main support extends inwardly from an edge portion of
the main support to form the side protruded part.

20. The method according to claim 19, wherein the side
protruded part is formed corresponding to a location of the
lamp.

21. The method according to claim 11, wherein the main
support is formed of polycarbonate material.
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