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(57) ABSTRACT

A backlight unit for a liquid crystal display device includes
a bottom cover having a first plane portion and a first side
portion combined by a first coupling system, a reflector over
the bottom cover and having a second plane portion and a
second side portion corresponding to the first plane portion
and the first side portion, respectively, at least one cold
cathode fluorescent lamp over the second plane portion, an
optical sheet over the at least one cold cathode fluorescent
lamp, and a guide panel overlapping a rim portion of the
optical sheet, wherein the guide panel and the bottom cover
are combined using a second coupling system.
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BACKLIGHT UNIT, LIQUID CRYSTAL DISPLAY
DEVICE USING THE SAME, AND METHOD OF
FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. 2003-9691, filed in Korea on Feb.
17, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display device
and a method of fabricating a display device, and more
particularly, to a backlight unit, a liquid crystal display
device using a backlight unit, and a method of fabricating a
liquid crystal display device.

[0004] 2. Discussion of the Related Art

[0005] As the information age progresses, flat panel dis-
play (FPD) devices having light weight, thin profile, and low
power consumption characteristics are being developed and
commonly used as a substitute for cathode ray tube (CRT)
devices. Generally, display devices may be classified
according to their ability for self-emission, and may include
emissive display devices and non-emissive display devices.
The emissive display devices display images by taking
advantage of their ability to self-emit light, and the non-
emissive display devices require a light source since they do
not emit light by themselves. For example, plasma display
panel (PDP) devices, field emission display (FED) devices,
and electroluminescent display (ELD) devices are com-
monly used as emissive display devices. Liquid crystal
display (LCD) devices may be categorized as non-emissive
display devices commonly used in notebook and desktop
computers because of their high resolution, capability of
displaying colored images, and high quality image display.

[0006] An LCD module of the LCD devices include an
LCD panel for displaying images to an exterior and a
backlight unit for supplying light to the LCD panel. The
LCD panel includes two substrates facing and spaced apart
from each other, and a liquid crystal material interposed
therebetween. Liquid crystal molecules of the liquid crystal
material have a dielectric constant and refractive index
anisotropic characteristics due to their long, thin shape. In
addition, two electric field generating electrodes are formed
on the two substrates, respectively. Accordingly, an orien-
tation alignment of the liquid crystal molecules can be
controlled by supplying a voltage to the two electrodes,
wherein transmittance of the LCD panel is changed accord-
ing to polarization properties of the liquid crystal material.
However, since the LCD panel is a non-emissive-type
display device, an additional light source is required. Thus,
a backlight unit is disposed under the LCD panel, wherein
the LCD device displays images using light produced by the
backlight unit. In general, backlight units may be classified
into two types according to a disposition of the light source,
such as side-type and direct-type. As display areas of the
LCD devices become increasing larger, direct-type backlight
units including a plurality of light source have become
commonly used in order to provide high brightness.

[0007] FIG. 1 is an assembly view of a liquid crystal
display module having a direct type backlight unit according
to the related art. In FIG. 1, an LCD module includes an
LCD panel 70, a direct-type backlight unit 5, and a plurality
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of combining elements thereof. The direct-type backlight
unit § includes a bottom cover 10, a reflector 20, a plurality
of cold cathode fluorescent lamps (CCFLs) 30, a pair of side
supporters 40, an optical sheet 50, and a guide panel 60. The
bottom cover 10 is commonly formed of metal or synthetic
resin material and functions as a lower case. The reflector 20
is formed of metal material having one of a white and silver
color, and is combined with the bottom cover 10. The
plurality of CCFLs 30 are disposed parallel to each other
over the reflector 20, wherein the pair of side supporters 40
cross two ends of each of the CCFL 30 to fix the plurality
of CCFLs 30. The optical sheet 50 includes a plurality of
diffusing sheets 50a, 50b, and 50c that cover the plurality of
CCFLs 30 and the pair of side supporters 40. The guide
panel 60 covers a rim portion of the optical sheet 50.

[0008] The plurality of CCFLs 30 are fixed by combining
the pair of side supporters 40 and the bottom cover 10 using
a plurality of first bolts 92. Thus, the direct-type backlight
unit 5 is formed of a single body and includes the guide
panel 60 and the bottom cover 10 combined together using
a plurality of second bolts 94. In addition, an LCD panel 70
is disposed above the direct-type backlight unit 5, and a top
cover 80 covering rim of the LCD panel 70 is combined with
the bottom cover 10 using a plurality of third bolts 96 to
complete the LCD module. Accordingly, light emitted from
the plurality of CCFLs 30 is reflected by the reflector 20 and
enters the optical sheet 50, and is uniformly supplied across
an entire surface of the LCD panel 70 to display images
having high brightness.

[0009] FIG. 2 is a cross sectional view along II-IT of FIG.
1 showing the liquid crystal display module according to the
related art. In FIG. 2, the guide panel 60 is combined with
the bottom cover 10 using the plurality of second bolts 94,
and the top cover 80 is combined with the bottom cover 10
using the plurality of third bolts 96. Although not shown, a
pair of side supporters crossing two ends of each CCFL 30
is combined with the bottom cover 10 using the plurality of
first bolts 92.

[0010] According to the related art, the entire LCD mod-
ule must be disassembled and re-assembled to change or
repair the direct-type backlight unit, i.e., the plurality of
CCFLs 30. In general, the CCFLs 30 remain ON for an
extended period of time and consume relatively large
amounts of power. As a result, lifetimes of the CCFLs 30 are
shortened and occasionally malfunction. Since the direct-
type backlight unit includes the plurality of CCFLs 30, each
of the CCFLs 30 may need to be changed or repaired more
frequently. Thus, to change or repair any of the CCFLs 30,
the entire LCD module must be disassembled and then
re-assembled. In FIGS. 1 and 2, the top cover 80 and the
LCD panel 70 are disassembled from the direct-type back-
light unit 5 by unscrewing the plurality of third bolts 96.
Then, the guide panel 60 is disassembled from the optical
sheet 30 by unscrewing the plurality of second bolts 94, and
then the side supporters 40 are disassembled from the
bottom cover 10 by unscrewing the plurality of first bolts 92.
Since the disassembled elements must be re-assembled after
changing or repairing any of the CCFLs 30, a process of
changing or repairing the CCFLs 30 is complicated and time
consuming. Furthermore, since the LCD panel 70 is exposed
during the process of changing or repairing the CCFLs 30,
the LCD panel 70 may become contaminated and degrade
image display quality. Accordingly, the direct-type backlight
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unit 5 must be changed even when a change or repair of one
of the CCFLs 30 is necessary. Thus, production costs
increase and efficiency of materials decreases.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention is directed to a
liquid crystal display device and a method of fabricating a
liquid crystal display device that substantially obviates one
or more of the problems due to limitations and disadvan-
tages of the related art.

[0012] An object of the present invention is to provide a
liquid crystal display device capable of being efficiently
repaired.

[0013] Another object of the present invention is to pro-
vide a method of fabricating a liquid crystal display device
capable of being efficiently repaired.

[0014] Another object of the present invention is to pro-
vide a liquid crystal display device capable minimizing
contamination of the liquid crystal display panel during
repair.

[0015] Another object of the present invention is to pro-
vide a method of fabricating a liquid crystal display device
capable minimizing contamination of the liquid crystal
display panel during repair.

[0016] Additional features and advantages of the inven-
tion 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 invention. The objectives and
other advantages of the invention 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] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a backlight unit for a liquid
crystal display device includes a bottom cover having a first
plane portion and a first side portion combined by a first
coupling system, a reflector over the bottom cover and
having a second plane portion and a second side portion
corresponding to the first plane portion and the first side
portion, respectively, at least one cold cathode fluorescent
lamp over the second plane portion, an optical sheet over the
at least one cold cathode fluorescent lamp, and a guide panel
overlapping a rim portion of the optical sheet, wherein the
guide panel and the bottom cover are combined using a
second coupling system.

[0018] In another aspect, a liquid crystal display module
includes a bottom cover having a first plane portion and a
first side portion combined by a first coupling system, a
reflector over the bottom cover and having a second plane
portion and a second side portion corresponding to the first
plane portion and the first side portion, respectively, at least
one cold cathode fluorescent lamp over the second plane
portion, an optical sheet over the at least one cold cathode
fluorescent lamp, a guide panel overlapping a rim of the
optical sheet, the guide panel and the bottom cover being
combined by a second coupling system, a liquid crystal
display panel over the guide panel, and a top cover over-
lapping a rim portion of the liquid crystal display panel,
wherein the top cover and the bottom cover are combined by
a fourth coupling system.
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[0019] In another aspect, a method of fabricating a back-
light unit for a liquid crystal display device includes com-
bining a bottom cover having a first plane portion and a first
side portion of a bottom cover using a first coupling system,
providing a reflector over the bottom cover and having a
second plane portion and a second side portion correspond-
ing to the first plane portion and the first side portion,
respectively, providing at least one cold cathode fluorescent
lamp over the second plane portion, providing an optical
sheet over the at least one cold cathode fluorescent lamp,
providing a guide panel overlapping a rim portion of the
optical sheet, and combining the guide panel and the bottom
cover using a second coupling system.

[0020] In another aspect, a method of fabricating a liquid
crystal display module includes combining a first plane
portion and a first side portion of a bottom cover using a first
coupling system, providing a reflector over the bottom
cover, the reflector having a second plane portion and a
second side portion corresponding to the first plane portion
and the first side portion, respectively, providing at least one
cold cathode fluorescent lamp over the second plane portion,
providing an optical sheet over the at least one cold cathode
fluorescent lamp, providing a guide panel to overlap a rim
portion of the optical sheet, coupling the guide panel and the
bottom cover using a second coupling system, providing a
liquid crystal display panel over the guide panel, providing
a top cover to overlap a rim portion of the liquid crystal
display panel, and coupling the top cover and the bottom
cover using a fourth coupling system.

[0021] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0023] FIG. 1 is an assembly view of a liquid crystal
display module having a direct type backlight unit according
to the related art;

[0024] FIG. 2 is a cross sectional view along II-IT of FIG.
1 showing the liquid crystal display module according to the
related art;

[0025] FIG. 3 is an assembly view of an exemplary liquid
crystal display module according to the present invention;

[0026] FIG. 4 is a cross sectional view along IV-IV of
FIG. 3 of the exemplary liquid crystal display module
according to the present invention; and

[0027] FIG. 5 is an enlarged view of section A of FIG. 4
according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0028] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.
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[0029] FIG. 3 is an assembly view of an exemplary liquid
crystal display module according to the present invention. In
FIG. 3, an L.CD module may include an .CD panel 170 and
abacklight unit 105, such as a direct-type backlight unit. The
backlight unit 105 may include a bottom cover 110, a
reflector 120, a plurality of CCFLs 130, a pair of side
supporters 140, an optical sheet 150, and a guide panel 160,
wherein the bottom cover 110 may be formed of one of
metal and-synthetic resin material. The reflector 120 may be
formed of metal material having one of a white and silver
color, and may be combined with the bottom cover 110. The
plurality of CCFLs 130 may be disposed parallel to each
other on the reflector 120, wherein the pair of side supporters
140 may cross two ends of each of the CCFLs 130 to fix the
plurality of CCFLs 130. The optical sheet 150 may include
a plurality of diffusing sheets 1504, 1505, and 150¢ to cover
the plurality of CCFLs 130 and the pair of side supporters
140. The guide panel 160 may cover rim portions of the
optical sheet 150.

[0030] The bottom cover 110 may function as a lower case
that may be disassembled into a first plane portion 112 to
function as a bottom and a first side portion 114 to function
as a sidewall. In addition, the reflector 120 may be disas-
sembled into a second plane portion 122 and a second side
portion 124 corresponding to the first plane portion 112 and
the first side portion 114, respectively. The second plane
portion 122 may be disposed on an inner surface of the first
plane portion 112, and the second side portion 124 may be
disposed on an inner surface of the first side portion 114. The
first plane portion 112 and the first side portion 114 may be
combined using a first coupling system 192, such as a
plurality of first bolts, fixed to the first side portion 114
through the first plane portion 112. The first plane portion
112 may include a first combination part 112¢ that may
extend beyond the first side portion 114, wherein the first
side portion 114 may include a second combination part
114a bent along an outward direction to overlap the first
combination part 112a. The first coupling system 192 may
be fixed to the second combination part 114a through the
first combination part 112¢ along an upward direction from
an exterior side of the first plane portion 112.

[0031] The plurality of CCFLs 130 may be disposed on
the second plane portion 122 of the reflector 120, wherein
the plurality of CCFLs 130 maybe fixed by combining the
pair of side supporters 140 with the reflector 120 and the
bottom cover 110 using a second coupling system 194, such
as a plurality of second bolts. The second coupling system
194 may be fixed to the first plane portion 112 of the bottom
cover 110 through the pair of side supporters 140 and the
second plane portion 122 of the reflector 120. Accordingly,
the second plane portion 122 of the reflector 120 may be
fixed to the first plane portion 112 of the bottom cover 110
using the second coupling system 194.

[0032] In FIG. 3, the guide panel 160, the optical sheet
150, and the bottom cover 110 may be combined using a
third coupling system 196, such as a plurality of third bolts,
wherein the third coupling system 196 may be fixed to the
first side portion 114 of the bottom cover 110 through the
guide panel 160 and the second side portion 124 of the
reflector 120. Accordingly, the second side portion 124 of
the reflector 120 may be fixed to the first side portion 114 of
the bottom cover 110 using the third coupling system 196.
After combining the bottom cover 110, the reflector 120, the
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plurality of CCFLs 130, the pair of side supporters 140, the
optical sheet 150, and the guide panel 160, a backlight unit
having a single body may be obtained.

[0033] In FIG. 3, the LCD panel 170 may be disposed
over the backlight unit 105, wherein a top cover 180
covering the rim of the LCD panel 170 and the L.CD panel
170 may be combined with the backlight unit 105 using a
fourth coupling system 198, such as a plurality of fourth
bolts. The fourth coupling system 198 may be fixed to the
first side portion 114 of the bottom cover 110 through the top
cover 180 and the guide pancl 160.

[0034] FIG. 4 is a cross sectional view along IV-IV of
FIG. 3 of the exemplary liquid crystal display module
according to the present invention. In FIG. 4, the bottom
cover 110 may include the first plane portion 112 having a
first combination part 112¢ and the first side portion 114
having a second combination part 114a overlapping the first
combination part 112¢. The reflector 120 may include a
second plane portion 122 disposed on an inner surface of the
first plane portion 112, and a second side portion 124
disposed on an inner surface of the first side portion 114.
Accordingly, the plurality of CCFLs 130 may be disposed
over the second plane portion 122. In addition, the optical
sheet 150 may include a plurality of diffusing sheets 150q,
150b, and 150c, and the guide panel 160 may cover rim
portions of the optical sheet 150. Moreover, the LCD panel
170 may be disposed over the guide panel 160 and the top
cover 180 may cover rim portions of the LCD panel 170.

[0035] In FIG. 4, the bottom cover 110 may be combined
by fixing the first coupling system 192 to the second
combination part 114 of the first side portion 114 through
the first combination part 1124 of the first plane portion 112.
The backlight unit 105 may be completed by fixing the third
coupling system 196 to the first side portion 114 of the
bottom cover 110 through the guide panel 160 and the
second side portion 124 of the reflector 120. Finally, the
LCD module may be obtained by fixing the fourth coupling
system 198 to the first side portion 114 of the bottom cover
110 through the top cover 180.

[0036] Although not shown, a pair of side supporters 140
(in FIG. 3) may cross two ends of the plurality of CCFLs
130, and the plurality of CCFLs 130 may be combined by
fixing the second coupling system 194 to the first plane
portion 112 of the bottom cover 110 though the pair of side
supporters 140 (in FIG. 3) and the second plane portion 122
of the reflector 120.

[0037] According to the present invention, the first plane
portion 112 of the bottom cover 110 and the second plane
portion 122 of the reflector 120 may be disassembled from
the first side portion 114 of the bottom cover 110 and the
second side portion 124 of the reflector 120, respectively.
Thus, when one of the plurality of CCFLs 130 malfunctions,
change or repair the plurality of CCFLs 130 may be sim-
plified.

[0038] FIG. 5 is an enlarged view of section A of FIG. 4
according to the present invention. In FIG. 5, since the
plurality of CCFLs 130 may remain ON for an extended
period of time, it may be necessary to frequently change or
repair the plurality of CCFLs 130. An exemplary process for
disassembling and reassembling the backlight unit 150
according to the present invention is shown with reference
to FIGS. 3, 4, and 5.



US 2004/0227870 Al

[0039] For changing or repairing the plurality of CCFLs
130, the first coupling system 192 may be removed to
disassemble the first plane portion 112 and the first side
portion 114 of the bottom cover 110. In addition, the second
plane portion 122 of the reflector 120 may be disposed on
the inner surface of the first plane portion 112, and the
plurality of CCFLs 130 may be disposed over the second
side portion 122. Moreover, the plurality of CCFLs 130 may
be fixed on the second plane portion 122 by combining the
pair of side supporters 140 and the first plane portion 112
using the second coupling system 194. After removing the
first coupling system 192, the second coupling system 194
may be removed to disassemble the pair of side supporters
140 and the first plane portion 112. Thus, the plurality of
CCFLs 130 may be disassembled from the second plane
portion 122 in order to change or repair the plurality of
CCFLs 130.

[0040] After changing or repairing the plurality of CCFLs
130, the elements of the backlight unit 105 may be re-
assembled by a process opposite to the disassembly of the
backlight unit 105. After disposing the pair of side support-
ers 140 over the plurality of CCFLs 130 to cross two ends
of the plurality of CCFLs 130, the second coupling system
194 may be attached to the first plane portion 112 through
the pair of side supporters 140 and the second plane portion
122. Then, the plurality of CCFLs 130 and the pair of side
supporters 140 may be attached to the LCD module such that
the first combination part 1124 of the first plane portion 112
may overlap the second combination part 114a of the first
side portion 114. Next, the first coupling system 192 maybe
attached to the second combination part 1144 through the
first combination part 1124 to re-assemble the backlight unit
150.

[0041] According to the present invention, disassembling
and re-assembling procedures for repairing or changing the
plurality of CCFLs may be simplified. In addition, since the
LCD panel may not be exposed during the disassembling
and re-assembling procedures, contamination of the LCD
panel may be minimized. Moreover, since only malfunc-
tioning ones of the plurality of CCFLs may be changed or
repaired, production costs may be reduced and material
efficiency may be improved.

[0042] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in a liquid
crystal display device and a method of fabricating a liquid
crystal display device 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 backlight unit for a liquid crystal display device,
comprising:

a bottom cover having a first plane portion and a first side
portion combined by a first coupling system;

a reflector over the bottom cover and having a second
plane portion and a second side portion corresponding
to the first plane portion and the first side portion,
respectively;

at least one cold cathode fluorescent lamp over the second
plane portion,
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an optical sheet over the at least one cold cathode fluo-
rescent lamp; and

a guide panel overlapping a rim-portion of the optical
sheet,

wherein the guide panel and the bottom cover are com-

bined using a second coupling system.

2. The backlight unit according to claim 1, wherein the
first coupling system includes a plurality of first bolts fixed
to the first side portion through the first plane portion.

3. The backlight unit according to claim 2, further com-
prising a first combination part extending from the first plane
portion beyond the first side portion and a second combi-
nation part bent outward from the first side portion and
overlapping the first combination part.

4. The backlight unit according to claim 3, wherein the
plurality of first bolts are fixed to the second combination
part through the first combination part.

5. The backlight unit according to claim 1, wherein the
second coupling system includes a plurality of second bolts
fixed to the first side portion through the guide panel and the
second side portion.

6. The backlight unit according to claim 1, wherein the at
least one cold cathode fluorescent lamp includes a plurality
of cold cathode fluorescent lamps disposed parallel to each
other.

7. The backlight unit according to claim 1, further com-
prising a pair of side supporters crossing the at least one cold
cathode fluorescent lamp.

8. The backlight unit according to claim 7, wherein the
pair of side supporters and the second plane portion are
combined using a third coupling system.

9. The backlight unit according to claim 8, wherein the
third coupling system includes a plurality of third bolts fixed
to the first plane portion through the pair of side supporters
and the second plane portion.

10. The backlight unit according to claim 1, wherein the
optical sheet includes a plurality of diffusing sheets covering
the at least one cold cathode fluorescent lamp.

11. A liquid crystal display module, comprising:

a bottom cover having a first plane portion and a first side
portion combined by a first coupling system;

a reflector over the bottom cover and having a second
plane portion and a second side portion corresponding
to the first plane portion and the first side portion,
respectively;

at least one cold cathode fluorescent lamp over the second
plane portion,

an optical sheet over the at least one cold cathode fluo-
rescent lamp;

a guide panel overlapping a rim of the optical sheet, the
guide panel and the bottom cover being combined by a
second coupling system;

a liquid crystal display panel over the guide panel; and

a top cover overlapping a rim portion of the liquid crystal
display panel,

wherein the top cover and the bottom cover are combined
by a fourth coupling system.
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12. The liquid crystal display module according to claim
11, wherein the fourth coupling system includes a plurality
of fourth bolts fixed to the first side portion through the top
cover.

13. A method of fabricating a backlight unit for a liquid
crystal display device, comprising:

combining a bottom cover having a first plane portion and
a first side portion of a bottom cover using a first
coupling system;

providing a reflector over the bottom cover and having a
second plane portion and a second side portion corre-
sponding to the first plane portion and the first side
portion, respectively;

providing at least one cold cathode fluorescent lamp over
the second plane portion,

providing an optical sheet over the at least one cold
cathode fluorescent lamp;

providing a guide panel overlapping a rim portion of the
optical sheet; and

combining the guide panel and the bottom cover using a

second coupling system.

14. The method according to claim 13, wherein the first
coupling system includes a plurality of first bolts fixed to the
first side portion through the first plane portion.

15. The method according to claim 14, further comprising
a first combination part extending from the first plane
portion beyond the first side portion and a second combi-
nation part bent outward from the first side portion and
overlapping the first combination part.

16. The method according to claim 15, wherein the
plurality of first bolts are fixed to the second combination
part through the first combination part.

17. The method according to claim 13, wherein the second
coupling system includes a plurality of second bolts fixed to
the first side portion through the guide panel and the second
side portion.

18. The method according to claim 13, wherein the at least
one cold cathode fluorescent lamp includes a plurality of
cold cathode fluorescent lamps disposed parallel to each
other.
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19. The method according to claim 13, further comprising
providing a pair of side supporters to cross the at least one
cold cathode fluorescent lamp and combining the pair of side
supporters and the second plane portion using a third cou-
pling system.

20. The method according to claim 19, wherein the third
coupling system includes a plurality of third bolts fixed to
the first plane portion through the pair of side supporters and
the second plane portion.

21. The method according to claim 13, wherein the optical
sheet includes a plurality of diffusing sheets covering the at
least one cold cathode fluorescent lamp.

22. A method of fabricating a liquid crystal display
module, comprising;

combining a first plane portion and a first side portion of
a bottom cover using a first coupling system;

providing a reflector over the bottom cover, the reflector
having a second plane portion and a second side portion
corresponding to the first plane portion and the first side
portion, respectively;

providing at least one cold cathode fluorescent lamp over
the second plane portion,

providing an optical sheet over the at least one cold
cathode fluorescent lamp;

providing a guide panel to overlap a rim portion of the
optical sheet;

coupling the guide panel and the bottom cover using a
second coupling system;

providing a liquid crystal display panel over the guide
panel;

providing a top cover to overlap a rim portion of the liquid
crystal display panel; and

coupling the top cover and the bottom cover using a fourth
coupling system.
23. The method according to claim 2, wherein the fourth
coupling system includes a plurality of fourth bolts fixed to
first side portion through the top cover.
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