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7) ABSTRACT

A liquid crystal display device includes a back-light assem-
bly for radiating light onto a liquid crystal panel,a main
frame having a hook protrusion formed along an upper part
for mounting the back-light assembly and the liquid crystal
display panel, and a case-top having a plurality of hook
plates positioned adjacent to the hook protrusion of the main
frame, wherein the case-top includes a bent portions enclos-
ing an edge portion of the liquid crystal display panel and a
side portion of the main frame.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. P2002-84903 filed in Korea on Dec.
27, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

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

1. Field of the Invention

[0004] 2. Description of the Related Art

[0005] In general, liquid crystal display modules used as
monitors in notebook and personal computers include a
back-light assembly comprising a plurality of optical sheets,
a light guide panel, a reflection sheet, and a liquid crystal
display panel having a liquid crystal material injected
between two glass substrates, wherein one of the glass
substrates has liquid crystal pixel cells disposed in a matrix
configuration. The back-light assembly and the liquid crystal
display panel are stacked and separated in an upper part of
a main frame, wherein the liquid crystal display panel is
mounted in a case-top to be fixed onto the back-light
assembly.

[0006] FIG. 1 is a plan view of a liquid crystal display
panel and a case-top of a liquid crystal display device
according to the related art, and FIG. 2 is a cross sectional
view along I-I' of FIG. 1 according to the related art. In
FIGS. 1 and 2, a back-light assembly 58 and a liquid crystal
display panel 66 are provided on an upper part of a main
frame 54, wherein the liquid crystal display panel 66 is
stacked on the back-light assembly 58 and pressed into the
case-top 50.

[0007] The back-light assembly 58 is provided on the
upper part of the main frame 54, and a hook protrusion 54a
is provided along facing sides of the main frame 34 to
enclose sides of the back-light assembly 58 and extends
along a vertical direction corresponding to a height of the
back-light assembly. One side of the hook protrusion 544
formed on the main frame 54 contacts a side portion of a
panel guide support 76. The panel guide support 76 includes
a protrusion 76b formed to extend along the vertical direc-
tion at a location separate from the hook protrusion 54« and
adjacent to the liquid crystal display panel 664, and a liquid
crystal display panel mounting part 764 formed to extend
along the horizontal direction between the liquid crystal
display panel 66 and the back-light assembly 58. The
back-light assembly 58 includes overlapping optical shects
64, wherein a protrusion 545 of the main frame penetrate
through and edge portion of the optical sheets 64, and a
reflection sheet 60 that is mounted between bottom and side
portions of the main frame 54 and lower and side surfaces
of a light guide panel 62. Although not shown, the back-light
assembly 58 includes a light source for radiating light to the
light guide panel 52.

[0008] The liquid crystal display panel 66, which includes
two glass substrates 68 and 70, is mounted on an upper part
of the panel mounting part 76a of the panel guide support 76.
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In addition, first and second polarization plates 72 and 74 are
mounted on surfaces of the two glass substrates 68 and 70,
respectively.

[0009] End parts of the case-top 50 and the end parts of the
glass substrates 68 and 70 of the liquid crystal display panel
66 must allow for removal of the case-top 50 without
physically impacting the liquid crystal display panel 66. For
example, as shown in FIG. 1, an overlapping amount
between the case top 50 and the liquid crystal display panel
66 is sct to about 1.4 mm to 1.9 mm. Accordingly, it is very
difficult to remove the case-top 50 without causing damage
to the liquid crystal display panel 66. In addition, the
polarization plate 72 is easily damaged during removal of
the case-top 50.

SUMMARY OF THE INVENTION

[0010] Accordingly, the present invention 1s 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.

[0011] An object of the present invention is to provide a
liquid crystal display device having minimized overlap
between a case-top and a liquid crystal display panel.

[0012] Another object of the present invention is to pro-
vide a method of fabricating a liquid crystal display device
having minimized overlap between a case-top and a liquid
crystal display panel.

[0013] 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.

[0014] 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 back-light assembly for radiating light
onto a liquid crystal panel, a main frame having a hook
protrusion formed along an upper part for mounting the
back-light assembly and the liquid crystal display panel, and
a case-top having a plurality of hook plates positioned
adjacent to the hook protrusion of the main frame, wherein
the case-top includes a bent portions enclosing an edge
portion of the liquid crystal display panel and a side portion
of the main frame.

[0015] In another aspect, a method of fabricating a liquid
crystal display device includes forming a back-light assem-
bly for radiating light onto a liquid crystal panel, forming a
main frame having a hook protrusion formed along an upper
part for mounting the back-light assembly and the liquid
crystal display panel, and forming a case-top having a
plurality of hook plates positioned adjacent to the hook
protrusion of the main frame, wherein the case-top includes
a bent portion enclosing an edge portion of the liquid crystal
display panel and a side portion of the main frame.

[0016] It is to be understood that both the foregoing
general description and the following detailed description
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are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] 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:

[0018] FIG. 1 is a plan view of a liquid crystal display
panel and a case-top of a liquid crystal display device
according to the related art;

[0019] FIG. 2 is a cross sectional view along I-I' of FIG.
1 according to the related art;

[0020] FIG.3is a plan view of an exemplary liquid crystal
display panel and an exemplary case-top of a liquid crystal
display device according to the present invention;

[0021] FIG.4 is a cross sectional view along II-II' of FIG.
3 according to the present invention; and

[0022] FIG. 5 is a cross sectional view of an exemplary
back-light assembly according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0023] 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.

[0024] FIG. 3 is a plan view of an exemplary liquid crystal
display panel and an exemplary case-top of a liquid crystal
display device according to the present invention, and FIG.
4 is a cross sectional view along II-II' of FIG. 3 according
to the present invention. In FIGS. 3 and 4, a liquid crystal
display panel 26 and case-top 10 may include a plurality of
hook plates 12 that protrude along a downward direction.
The hook plates 12 may be formed along a perimeter portion
of the case-top 10 at equal intervals. Alternatively, the plates
12 may be formed along a perimeter portion of the case-top
10 at non-equal intervals. Sides of each of the hook plates 12
may face side portions of a plurality of hook protrusions 14«
formed in an upper part of a main frame 14. Accordingly, if
the hook plates 12 of the case-top 10 face the hook protru-
sions 14a formed in the upper part of the main frame 14,
contact with first and second glass substrates 28 and 30 may
be minimized. For example, an overlap between the upper
polarization plate 32 of the liquid crystal display panel 26
and the case-top 10 may be about 1.15 mm to 1.3 mm.

[0025] In FIG. 4, a back-light assembly 18 is mounted in
an upper part of the main frame 14, wherein a hook
protrusion 14a is formed to extend along the vertical direc-
tion corresponding to a height of the back-light assembly 18
and the liquid crystal display panel 26. In addition, a panel
guide support 36 is provided between the main frame 14, the
case-top 10, and the liquid crystal display panel 26. Accord-
ingly, the panel guide support 36 includes a protrusion 365
extending along the vertical direction at a location separate
from the hook protrusion 144, and a mounting part 36a that
extends along the horizontal direction between the back-
light assembly 8 and the liquid crystal display panel 26.
Although the main frame 14 may be fabricated using mold-
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ing material(s), the main frame 14 may include metal
material(s) having heat resistant properties, such as alu-
minium and aluminum alloys.

[0026] The back-light assembly 18 may include overlap-
ping optical sheets 24, wherein a the mounting part 36a of
the panel guide support 36 may be provided between edge
portions of the optical sheets 24, and a reflection sheet 20
that may be provided between bottom and side portions of
the main frame 14 and lower and side surfaces of a light
guide panel 22. Although not shown, the back-light assem-
bly 18 may include a light source for radiating light to the
light guide panel 22.

[0027] FIG. 5 is a cross sectional view of an exemplary
back-light assembly according to the present invention. In
FIG. 5, a back-light assembly may include a reflection sheet
20, a light guide panel 22, optical sheets 24, a lamp 40 that
faces an incident surface of the light guide panel 22, and a
lamp reflection plate 44 for improving efficiency of light
radiated from the lamp 40 to the light guide panel 22. The
optical sheets 24 may include a diffusion sheet 24a, prism
sheets 24b and 24¢, and a protection sheet 24d. A liquid
crystal display panel having two glass substrate 28 and 30
may be mounted in an upper part of a panel guide support
36. In addition, polarization plates 32 and 34 may be
provided on the two glass substrates 28 and 30.

[0028] InFIG. 4, when the back-light assembly 18 and the
liquid crystal display panel 26 are stacked in the upper part
of the main frame 14 and the panel guide support 36 and the
case-top 10 are to be inserted into the upper part of the main
frame 14, the hook plate 12 formed at the upper part of the
case-top 10 is located between the hook protrusion 14a of
the main frame 14 and the protrusion 36 of the panel guide
support 36. Accordingly, since the hook plate 12 is restricted
between the hook protrusion 14 and the protrusion 36b,
movement of the case-top 10 is restrained.

[0029] In addition, the case-top 10 includes an “L-shaped”
bent portion that overlaps edge portions of the liquid crystal
display panel 26 and encloses sides of the main frame 14.
Accordingly, overlap between the case-top 10 and the liquid
crystal display panel 26 may be reduced to about 1.15 mm
to 1.3 mm. Thus, movement of the case-top 10 may be
restricted while reducing the overlap between the case-top
10 and the liquid crystal display panel 26. For example, a
vertical overlap between the case-top 10 and the liquid
crystal display panel 26 may be about 1.3 mm along a
vertical direction, and a horizontal overlap between the
case-top 10 and the liquid crystal display panel 26 along a
horiztonal direction may be about 1.5 mm.

[0030] In addition, after the back-light assembly 18 and
the liquid crystal display panel 26 are stacked in the upper
part of the main frame 14, and the case-top 10 is combined
with the main frame 14 by the hook plate 12, the mainframe
14 and the case-top 10 may be fastened together using
fasteners (not shown), such as screws, and may include a
cover shield (not shown) that encloses the case-top 10 and
the main frame 14.

[0031] According to the present invention, since the hook
plate formed within the case-top may be affixed at a hook
protrusion formed in a main frame and may be used as a
supporter for stacking a back-light assembly and a liquid
crystal display panel, overlap between a case-top and the
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liquid crystal display panel may be minimized while
restraining movement of the case-top. Accordingly, a display
screen of the liquid crystal display panel may be widened,
and damage to polarization sheets of the back-light assembly
may be prevented.

[0032] 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 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 liquid crystal display device, comprising:

a back-light assembly for radiating light onto a liquid
crystal panel;

a main frame having a hook protrusion formed along an
upper part for mounting the back-light assembly and
the liquid crystal display panel; and

a case-top having a plurality of hook plates positioned
adjacent to the hook protrusion of the main frame,

wherein the case-top includes a bent portions enclosing an
edge portion of the liquid crystal display panel and a
side portion of the main frame.

2. The device according to claim 1, further comprising a
panel guide support having a first protrusion extending
between the liquid crystal display panel and the back-light
assembly, a second protrusion extending between the plu-
rality of hook plates and the liquid crystal display panel, and
a third protrusion extending between the main frame and the
plurality of hook plates.

3. The device according to claim 2, wherein the first
protrusion contacts the liquid crystal display panel, the
second protrusion contacts the case-top, and the third pro-
trusion contacts the plurality of hook plates and the main
frame.

4. The device according to claim 2, wherein the liquid
crystal display panel is mounted on the first protrusion of the
panel guide support.

5. The device according to claim 2, wherein a portion of
the case-top extends over a side portion of the liquid crystal
display panel by a first distance and second distance.
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6. The device according to claim 1, wherein a side portion
of the hook plates of the case-top face side portions of the
hook protrusion of the main frame.

7. The device according to claim 6, wherein the first
distance is about 1.3 mm and the second distance is about
1.5 mm.

8. A method of fabricating a liquid crystal display device,
comprising;

forming a back-light assembly for radiating light onto a

liquid crystal panel;

forming a main frame having a hook protrusion formed
along an upper part for mounting the back-light assem-
bly and the liquid crystal display panel; and

forming a case-top having a plurality of hook plates
positioned adjacent to the hook protrusion of the main
frame,

wherein the case-top includes a bent portion enclosing an
edge portion of the liquid crystal display panel and a
side portion of the main frame.

9. The method according to claim 8, further comprising
forming a panel guide support having a first protrusion
extending between the liquid crystal display panel and the
back-light assembly, a second protrusion extending between
the plurality of hook plates and the liquid crystal display
panel, and a third protrusion extending between the main
frame and the plurality of hook plates.

10. The method according to claim 9, wherein the first
protrusion contacts the liquid crystal display panel, the
second protrusion contacts the case-top, and the third pro-
trusion contacts the plurality of hook plates and the main
frame.

11. The method according to claim 9, wherein the liquid
crystal display panel is mounted on the first protrusion of the
panel guide support.

12. The method according to claim 9, wherein a portion
of the case-top extends over a side portion of the liquid
crystal display panel by a first distance and second distance.

13. The method according to claim 8, wherein a side
portion of the hook plates of the case-top face side portions
of the hook protrusion of the main frame.

14. The method according to claim 13, wherein the first
distance is about 1.3 mm and the second distance is about
1.5 mm.
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