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LIQUID CRYSTAL DISPLAY MODULE AND
METHOD FOR MANUFACTURING THE
SAME

This application claims priority under 35 U.S.C. §119(a) to
both Korean Patent Application No. 10-2006-0044306 filed
on May 17, 2006 and Korean Patent Application No.
10-2006-0093578 filed on Sep. 26, 2006, the entirety of
which is incorporated herein by reference.

FIELD

The present invention relates to a liquid crystal display
module and a method for manufacturing the same, and more
particularly, to a module structure of a liquid crystal display,
and a method for manufacturing a support main of a liquid
crystal display module.

BACKGROUND

In general, a liquid crystal display (LCD) comprises a
liquid crystal display module (LCM), a driving circuit unit for
driving the liquid crystal display module, and an exterior
case.

The liquid crystal display module comprises a liquid crys-
tal panel in which liquid crystal cells are arranged in matrix
between two sheets of glass substrates, and a backlight unit
for irradiating light to the liquid crystal panel.

The liquid crystal display module further comprises a
cover provided at outer edges of the liquid crystal panel and
the backlight unit in order to prevent a light loss caused by the
backlight unit and prevent damage caused by an external
impact.

The above-constructed liquid crystal display module is
mounted at a portable equipment such as a notebook personal
computer, and is used as a display device.

A structure of a related-art liquid crystal display module
will be described below in detail.

FIG. 1 is a cross-sectional view illustrating the related-art
liquid crystal display module. FIG. 2 is a cross-sectional view
illustrating another related-art liquid crystal display module.

Referring first to FIG. 1, the related-art liquid crystal dis-
play module comprises a liquid crystal panel 10 having polar-
ization sheets 10a and 105 formed in front and rear, respec-
tively, a backlight unit 20 provided in rear of the liquid crystal
panel 10, a support main 30 for laminating and housing the
liquid crystal panel 10 and the backlight unit 20 therein, a top
cover 40 for covering the front surfaces of the support main 30
and the liquid crystal panel 10, and a bottom cover 50 for
covering a rear surface of the support main 30 and a side
surface of the top cover 40.

The support main 30 is provided as a mold, and has a
stepped end jaw formed on an inner sidewall surface to lami-
nate the liquid crystal panel 10 and the backlight unit 20
therein. Thus, a backlight unit 20 comprising a light guide
plate 21, a plurality of optical sheets 23, a reflection sheet 25,
and a lamp housing (not shown) is housed at an inner lower-
most layer of the support main 30. The liquid crystal panel 10
is laminated thereon.

A bottom cover 50 is manufactured by bending a stainless
steel (SUS) sheet. The bottom cover 50 is advantageous in
enhancing a rigidity of the liquid crystal display module
owing to its material characteristic of high hardness.

The above constructed related-art liquid crystal display
module has a total thickness (d) summing up a thickness (d,)
of the top cover 40, a height (d,) of the support main 30, and
a thickness (d;) of the cover bottom 50.
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However, according to a recent trend to slim the liquid
crystal display module, rather than a structure shown in FIG.
1, a structure shown in FIG. 2 in which the bottom cover 50 is
eliminated and a total thickness of the liquid crystal display
module is reduced is being suggested.

In other words, as shown in the cross-sectional view of
FIG. 2, the total thickness (d') of the liquid crystal display
module is comprised of a thickness (d,") of a top cover 40' and
a height (d,") of a support main 30'. Accordingly, the liquid
crystal display module has a thin type structure with its thick-
ness reduced as much as the thickness (d; of FIG. 1) of the
bottom cover (50 of FIG. 1)

However, the related-art liquid crystal display module is
weak in rigidity due to the reduced thickness since there is no
bottom cover 50. Thus, the liquid crystal display module has
a drawback that it suffers from damage or destruction even by
a weak impact.

SUMMARY

A liquid crystal display module comprises a liquid crystal
panel, a backlight unit, a support main, and a top cover. The
backlight unit is disposed in rear of the liquid crystal panel.
The support main comprises a rectangular frame for laminat-
ing and housing the liquid crystal panel and the backlight unit,
and a metal cover disposed around an outer sidewall surface
and a bottom surface of the rectangular frame. The top cover
covers a front edge of the liquid crystal panel, and is com-
bined with a side part of the support main.

In another aspect, a liquid crystal display module com-
prises a liquid crystal panel, a backlight unit, a support main,
and a top cover. The backlight unit is disposed in rear of the
liquid crystal panel. The support main comprises a rectangu-
lar frame for laminating and housing the liquid crystal panel
and the backlight unit, and a metal cover disposed around an
outer sidewall surface, a bottom surface, and a top surface of
the rectangular frame. The top cover covers a front edge of the
liquid crystal panel, and is combined with a side part of the
support main.

In further another aspect, there is provided a method for
manufacturing a support main of a liquid crystal display
module. The method comprises inserting a metal cover to a
mold frame of a rectangular frame, injecting a molding resin
to the mold frame of the rectangular frame, and molding the
rectangular frame such that the rectangular frame and the
metal cover are integrally adhered.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in detail with reference to
the following drawings in which like numerals refer to like
elements.

FIG. 1 is a cross-sectional view illustrating a related-art
liquid crystal display module;

FIG. 2 is across-sectional view illustrating another related-
art liquid crystal display module;

FIG. 3 is a general perspective view illustrating a liquid
crystal display module according to one embodiment of the
present invention;

FIG. 4 is a cross-sectional view illustrating an assembly
taken along line A-A' in FIG. 3;
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FIG. 5 is a plan view and a side view illustrating a support
main of a liquid crystal display module according to one
embodiment of the present invention;

FIG. 6 is a rear view illustrating a structure of a support
main of a liquid crystal display module according to one
embodiment of the present invention;

FIG. 7 is a cross-sectional view illustrating a liquid crystal
display module according to another embodiment of the
present invention;

FIG. 8 is a plan view and a side view illustrating a support
main of a liquid crystal display module according to another
embodiment of the present invention; and

FIG. 9 is a rear view illustrating a support main of a liquid
crystal display module according to another embodiment of
the present invention.

DETAILED DESCRIPTION

Preferred embodiments of the present invention will be
described in a more detailed manner with reference to the
drawings.

FIG. 3 is a general perspective view illustrating a liquid
crystal display module according to one embodiment of the
present invention. FIG. 4 is a cross-sectional view illustrating
an assembly taken along line A-A' in FIG. 3.

Referring to FIGS. 3 and 4, the liquid crystal display mod-
ule according to one embodiment of the present invention
comprises a liquid crystal panel 110, a backlight unit 120 for
providing light to the liquid crystal panel 110, a support main
130 for housing the liquid crystal panel 110 and the backlight
unit 120, and a top cover 140 covering a front surface of the
liquid crystal panel 110, and combined with a side part of the
support main 130.

The liquid crystal panel 110 comprises a thin film transistor
array substrate 113 where a plurality of thin film transistors is
arranged in matrix, a color filter substrate 111 facing the thin
film transistor array substrate 113 and provided with a color
filter, and a liquid crystal layer (not shown) provided between
the thin film transistor array substrate 113 and the color filter
substrate 111.

Polarization sheets 110a and 1105 are attached to front and
rear surfaces of the liquid crystal panel 110, respectively.

Thebacklight unit 120 comprises a light guide plate 121 for
guiding light emitted from a lamp (not shown) toward the
liquid crystal panel 110, a plurality of optical sheets 123 for
scattering the light exiting from the light guide plate 121, and
irradiating the scattered light to the liquid crystal panel 110,
and a reflection sheet 125 for reflecting the light exiting from
a rear surface of the light guide plate 121.

In detail, the plurality of optical sheets 123 is to provide a
light source having a substantially uniform brightness distri-
bution to a display surface of the liquid crystal panel 110.
Thus, the plurality of optical sheets 123 can comprise a dif-
fusion sheet 123a and a prism sheet 1235 to increase a scat-
tering effect of the light exiting from the light guide plate 121.
A protective sheet 123¢ can be added to a front surface of the
prism sheet 1235.

The top cover 140 is manufactured in a rectangular frame
type having a plan part and a side part bent vertically. The top
cover 140 covers a front edge of the liquid crystal panel 110
and a side part of the support main 130, and is combined with
a metal cover 134 of the support main 130.

A means (not shown) for connecting the top cover 140 with
the metal cover 134 can employ a hook or a protrusion, and a
screw joint.

The support main 130 comprises a rectangular frame 132
for laminating and housing the liquid crystal panel 110 and
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the backlight unit 120, and the metal cover 134 formed around
an outer sidewall surface and a bottom surface of the rectan-
gular frame 132.

In a detailed description, as shown in FIG. 4, the rectangu-
lar frame 132 comprises a stepped end jaw 132a formed on an
inner sidewall surface, a first insert groove 1325 extending to
the bottom surface and grooved around the outer sidewall
surface, and a locking jaw 132¢ formed on a rear surface
around an inner edge.

The stepped end jaw 132a is to laminate the liquid crystal
panel 110 and the backlight unit 120. The first insert groove
1325 is a space to insert the metal cover 134. The locking jaw
132c is to seat the reflection sheet 125 such that a rear surface
of'the reflection sheet 125 is placed lower than a rear surface
of the support main 130, thereby preventing outside protru-
sion.

The first insert groove 1325 can have a size and a depth
corresponding to a thickness of the metal cover 134.

The locking jaw 132¢ can have a height corresponding to a
thickness of the reflection sheet 125.

Accordingly, the backlight unit 120 comprising the reflec-
tion sheet 125, the light guide plate 121, the optical sheet 123,
and a lamp housing (not shown) is mounted at an inner low-
ermost layer of the rectangular frame 132. The liquid crystal
panel 110 is laminated on the backlight unit 120. The polar-
ization sheets 110a and 1105 are attached to the frontand rear
surfaces of the liquid crystal panel 110, respectively.

The reflection sheet 125 is put on the locking jaw 132¢ of
the rectangular frame 132 and seated, or is attached to the
locking jaw 132¢ using an adhesive unit.

FIG.5is aplan view and a side view illustrating the support
main of the liquid crystal display module according to one
embodiment of the present invention. FIG. 6 is a rear view
illustrating the support main of the liquid crystal display
module according to one embodiment of the present inven-
tion.

Referring to FIGS. 5 and 6, the metal cover 134 is provided
such that it covers the outer sidewall surface and the bottom
surface of the rectangular frame 132. The metal cover 134 is
inserted into the first insert groove (1324 in FIG. 4) of the
rectangular frame 132, and is fixed to the rectangular frame
132.

6 9

The metal cover 134 has a vertical section of a * “*’ shape.
The metal cover 134 is formed of stainless steel (SUS) and
reinforces rigidity of the liquid crystal display module.

The metal cover 134 can be formed along the outer sidewall
surface of the rectangular frame 132 as a whole, or can be
formed only at a portion of the outer sidewall surface except-
ing corner portions of the rectangular frame 132.

The metal cover 134 can have the same thickness as a
bottom cover (50 in FIG. 1), and can have a thickness of about
0.1 mm to 0.2 mm in application to a miniature model, but this
does not limit the scope of the present invention.

The above constructed support main is manufactured using
an insert injection molding method.

In other words, the metal cover 134 formed of stainless
steel is inserted into a mold frame having a shape of the
rectangular frame 132, and a molding resin is injected into the
mold frame to integrally adhere the rectangular frame 132 and
the metal cover 134.

Thus, the metal cover 134 of the stainless steel and the
rectangular frame 132 that is a mold, are firmly adhered on
their contacting surfaces, thereby preventing a minute gap
between the metal cover 134 and the rectangular frame 132
and thus, preventing the metal cover 134 and the rectangular
frame 132 from freely moving due to external impact. Fur-
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ther, the metal cover 134 and the rectangular frame 132 pre-
vent the backlight unit 120 and the liquid crystal panel 110
housed inside from being damaged by the free movement and
external impact, and reinforce the rigidity of the liquid crystal
display module.

FIG. 7 is a cross-sectional view illustrating a liquid crystal
display module according to another embodiment of the
present invention. FIG. 8 is a plan view and a side view
illustrating a support main of the liquid crystal display mod-
ule according to another embodiment of the present inven-
tion. FIG. 9 is a rear view illustrating the support main of the
liquid crystal display module according to another embodi-
ment of the present invention.

FIGS. 7 to 9 show another modified example of a structure
ofthe support main 130" provided to the liquid crystal display
module according to another embodiment of the present
invention.

In other words, as shown in FIG. 7, the liquid crystal
display module according to another embodiment of the
present invention comprises a liquid crystal panel 110, a
backlight unit 120 for providing light to the liquid crystal
panel 110, the support main 130' for housing the liquid crystal
panel and the backlight unit 120, and a top cover 140 for
covering a front surface of the liquid crystal panel 110, and
combined with a side part of the support main 130'.

The support main 130" comprises a rectangular frame 132
provided as a mold in the same manner as the aforementioned
embodiment, and a metal cover 134' integrally formed around
an outer surface of the rectangular frame 132'.

The support main 130" is formed by inserting the metal
cover 134' to a mold frame of the rectangular frame 132'
before injection. Therefore, the metal cover 134' is integrally
adhered to an outer wall of the rectangular frame 132'. This
manufacturing process is similar to the description above and
thus, will be omitted.

The rectangular frame 132' comprises a stepped end jaw
1324' formed on an inner sidewall surface; a second insert
groove 1324' provided around outer wall surfaces, that is, an
outer sidewall surface, a bottom surface, and a top surface,
and a locking jaw 132¢' formed on a rear surface around an
inner edge.

The stepped end jaw 1324’ is used as a place to seat and
house the liquid crystal panel 110 and the backlight unit 120
as shown.

The second insert groove 1325, which is a space to insert
and integrally combine the metal cover 134", can have a size
and a depth corresponding to a thickness of the metal cover
134"

The locking jaw 132¢ can have a height corresponding to a
thickness of the reflection sheet 125.

As shown in FIGS. 8 and 9, the metal cover 134' is provided
such that it covers the outer sidewall surface, the bottom
surface, and the top surface of the rectangular frame 132'. The
metal cover 134' is inserted into the second insert groove
(1328 of the rectangular frame 132', and is fixed to the
rectangular frame 132'.

The metal cover 134" has a vertical section of a ‘™’shape.
The metal cover 134 is formed of stainless steel and rein-
forces rigidity of the liquid crystal display module.

The metal cover 134" can be formed only at a portion
excepting corner portions, that is, not formed at the outer wall
surface of the rectangular frame 132' as a whole. Alternately,
the metal cover 134' can be formed around the whole outer
wall surface of the rectangular frame 132'.
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The liquid crystal panel 110, the backlight unit 120, and the
top cover 140 are the same as those in the aforementioned
embodiment, denoted by the same reference numerals.

According to the embodiments of the present invention, the
above constructed liquid crystal display modules provide the
first insert groove 1325 and the second insert groove 1324' to
the support mains 130 and 130, respectively, and combine the
metal covers 134 and 134' to the first and second insert groove
132b and 1328', respectively, and employ a stainless steel
cover, thereby reducing the total thickness of the liquid crys-
tal display module by the same effect that the related-art
bottom cover is eliminated. At the same time, the rigidity of
the liquid crystal display module can be reinforced.

A method for assembling the liquid crystal display module
according to the embodiments of the present invention will be
described as follows.

The support main integrated with the metal cover is pre-
pared outside of the rectangular frame in which the stepped
end jaw is formed on the inner sidewall surface. The light
guide plate is housed at the inner lowermost layer of the
support main. The plurality of optical sheets is laminated on
the light guide plate. The reflection sheet is disposed on the
rear surface of the light guide plate facing the plurality of
optical sheets. The backlight unit is housed within the support
main. The liquid crystal panel is laminated on the plurality of
optical sheets. Here, the liquid crystal panel is housed and
seated on the stepped end jaw. The top cover is assembled and
combined with the side part of the support main to cover the
front edge of the liquid crystal panel.

The reflection sheet can be seated on the locking jaw
formed along the inner edge on the rear surface of the support
main, or can be adhered and fixed to the locking jaw.

According to the present invention, the support main can be
reinforced with the metal cover formed of stainless steel, and
the bottom cover and the support main can be integrally
formed, thereby making the conventional bottom cover
unnecessary and thus, reducing the total thickness of the
liquid crystal display module.

Further, comparing to the liquid crystal display module
without a bottom cover, the use of the metal cover formed of
stainless steel can both keep a thin type structure of the liquid
crystal display module and reinforce the rigidity of the liquid
crystal display module. Furthermore, a reduction of the stain-
less steel can save manufacturing cost.

The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations are not
to be regarded as a departure from the spirit and scope of the
invention, and all such modifications as would be obvious to
one skilled in the art are intended to be included within the
scope of the present invention.

What is claimed is:

1. A liquid crystal display module comprising:

a liquid crystal panel;

a backlight unit disposed in rear of the liquid crystal panel;

a support main comprising:

a rectangular frame for laminating and housing the liquid
crystal panel and the backlight unit, the rectangular
frame having a bottom surface, outer lateral end surfaces
perpendicular to the bottom surface, an outer front end
surface perpendicular to the bottom surface and the outer
lateral end surfaces, and a top surface parallel to the
bottom surface; and

a metal cover disposed around the outer lateral end sur-
faces, the outer front end surface, a portion of the bottom
surface, and a portion of the top surface of the rectangu-
lar frame; and
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a top cover that covers a front edge of the liquid crystal
panel, and is combined with a side part of the support
main,

wherein the metal cover directly contacts the outer lateral
end surfaces, the bottom surface, the outer front end
surface and the top surface of the rectangular frame with
no gap therebetween.

2. The liquid crystal display module of claim 1, wherein the
rectangular frame has a stepped end jaw formed on an inner
sidewall surface, and has a second insert groove to insert the
metal cover, disposed along the outer lateral end surface, the
bottom surface, and the top surface.

3. The liquid crystal display module of claim 2, wherein the
second insert groove is adjustable corresponding to a thick-
ness of the metal cover.

4. The liquid crystal display module of claim 1, wherein the

metal cover has a vertical section of a ‘=’shape.
5. The liquid crystal display module of claim 1, wherein the
support main further comprises a locking jaw configured to
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accommodate a reflection sheet of the backlight unit, along an
inner edge on a rear surface of the rectangular frame.

6. The liquid crystal display module of claim 1, wherein the
metal cover is substantially disposed along the outer lateral
end surface of the rectangular frame.

7. The liquid crystal display module of claim 1, wherein the
metal cover is disposed at the outer lateral end surface except-
ing corners of the rectangular frame.

8. The liquid crystal display module of claim 1, wherein the
metal cover is formed of stainless steel.

9. The liquid crystal display module of claim 1, wherein the
outer front end surface of the rectangular frame extends from
the bottom surface in a substantially vertical direction.

10. The liquid crystal display module of claim 1 wherein
the metal cover is integrally formed with rectangular frame
and adhered thereto.
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