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7) ABSTRACT

Aliquid crystal display device is provided. The liquid crystal
display device includes: a liquid crystal display panel having
an upper substrate and a lower substrate, a backlight assem-
bly; a top cover surrounding the liquid crystal display panel,
and a pad located on an upper surface of the lower substrate.

Appl. No.: 11/153,608 The pad distributes a force applied by the top cover to the
lower substrate, thereby reducing light leakage of the back-
Filed: Jun. 16, 2005 light assembly.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF MANUFACTURING THEREOF

[0001] This Nonprovisional application claims priority
under 35 U.S.C. §119(a) on Patent Application No. 10-2004-
0045285 filed in Korea on Jun. 18, 2004, the entire contents
of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a liquid crystal
display device, by which light leakage is reduced by dis-
tributing a force applied to a liquid crystal display panel by
a top cover.

1. Field of the Invention

[0004] 2. Discussion of the Related Art

[0005] Generally, a liquid crystal display (LCD) as one of
various flat panel type displays has visibility better than that
of a cathode ray tube (CRT). The LCD also has lower power
consumption and a lower exothermic quantity than those of
the CRT having the same screen size. Therefore, the LCD
has recently been identified as a next generation display
device for a mobile phone, computer monitor and television.

[0006] Such an LCD has an operational principle of dis-
playing an image via the liquid crystal substance, which is
an intermediate substance between liquid and solid. The
liquid crystal substance is injected in between a pair of thin
glass panels whose surfaces are specially treated. By varying
alignment of liquid crystal molecules with a voltage differ-
ence of electrodes between the upper and lower glass panels,
the light transmission through the liquid crystal substance
will change. Since the panels to display characters thereon
are unable to emit light, the LCD needs a light source such
as a lamp to make display contents visually recognizable.

[0007] Generally, a backlight assembly is provided as a
light source to a back side of an LCD module used as a
screen display device of a portable computer such as a
notebook computer.

[0008] FIG. 1 is a perspective view of a module of an
LCD according to a related art. FIG. 2 is a cross-sectional
view of the module along a bisected line of I-I' in FIG. 1.

[0009] Referring to FIGS. 1 and 2, a module 100 of an
LCD includes an LCD panel 110 at a front side to display a
video, a backlight assembly 120 at a rear side of the LCD
panel 110 to provide a light source for the LCD panel 110,
a mold frame 117 supporting the backlight assembly 120, a
top cover 119 supporting an edge of a front side of the LCD
panel 110, and a rectangular frame type bottom cover 118
enclosing a lower surface of the backlight assembly 120 to
install the backlight assembly 120 therein and to be
assembled to the top cover 119.

[0010] The backlight assembly 120 includes a fluorescent
lamp 111 at one side of the LCD panel 110, a lamp housing
112 fixing the fluorescent lamp 111 thereto to condense light
emitted from the fluorescent lamp 111 into a light-guide
plate 113, a light-guide plate 113 converting incident light
from the fluorescent lamp 111 to be a plane light source,
optic sheets 115 and 116 attached to the light guide plate 113
to raise efficiency of light incident on the LCD panel 110,
and a reflective sheet (reflector) 114 attached to a backside
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of the light-guide plate 113 to reflect light from a rear side
of the light-guide plate 113 toward the LCD panel 110.

[0011] A receiving space is provided within the mold
frame 117. The lamp 111 of the backlight assembly 120 is
installed within the mold frame 117 along one side edge of
the backlight assembly 120. Since the lamp 111 is electri-
cally operative, wires are connected to both end portions of
the lamp 111 to supply power from outside.

[0012] The backlight assembly 120, including the reflec-
tive sheet 114, the light-guide plate 113 and optic sheets 115
and 116, is inserted in the mold frame 117 to be fixed thereto.
In addition, the LCD panel 110 is situated over the sheets to
display information using the light transferred from the
backlight assembly 120.

[0013] Coupling recesses are formed at the rear side of the
bottom cover 118 opposed to the mold frame 117 to leave a
predetermined distance from each other. In addition, the
bottom cover 118 is bent to have a ‘rn’ shape to enclose one
lateral side and front side of the mold frame 117. Moreover,
the bottom cover 118 is formed of an aluminum (Al) based
material.

[0014] A predetermined edge area of the top cover 119 is
bent to prevent the LCD panel 110 from being separated
from the mold frame 117. In addition, the top cover 119 is
assembled to the bottom cover 118.

[0015] FIG. 3 is a layout of a top view of the LCD
according to the related art, in which the LCD panel pres-
surized by the top cover is shown.

[0016] Referringto FIG. 3, the top cover 119 is configured
to pressurize an upper panel 104 of the LCD panel 110. A
reference “A” of the upper panel indicates an area of the
pressurized top cover.

[0017] However, if the upper panel having a color filter
thereon is pressurized, the pressure is concentrated on one
side only. Hence, light leakage takes place in the LCD panel
to appear on the LCD panel as a shape of the bright line.

SUMMARY OF THE INVENTION

[0018] Accordingly, the present invention is directed to a
module of a liquid crystal display device that substantially
obviates one or more problems due to limitations and
disadvantages of the related art.

[0019] An object of the present invention is to provide a
liquid crystal display device and a method of manufacturing
a liquid crystal display device (LCD), by which light leakage
is reduced by distributing a force applied by the top cover to
a liquid crystal display panel.

[0020] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, a liquid crystal display
device according to the present invention includes: a liquid
crystal display panel having upper and lower substrates, the
upper and lower substrates having a display region, the
lower substrate having a peripheral region; a backlight
assembly at a rear side of the liquid crystal display panel; a
top cover surrounding edges of lateral and front sides of the
liquid crystal display panel; a pad provided between the
liquid crystal display panel and the top cover, the pad being



US 2005/0280751 Al

located on the peripheral region; and a bottom cover sur-
rounding lateral and lower sides of the backlight assembly.

[0021] In another aspect of the present invention, a
method of manufacturing a liquid crystal display device
includes (a) providing a backlight assembly, (b) placing a
liquid crystal display panel on the backlight assembly, the
liquid crystal display panel having upper and lower sub-
strates, the lower substrate having a display region and a
peripheral region, (c) attaching a pad on the peripheral
region of the liquid crystal display, (d) assembling a bottom
cover on lateral and lower sides of the backlight assembly,
and (¢) assembling a top cover on edges of lateral and front
sides of the liquid crystal display panel.

[0022] Further scope of applicability of the present appli-
cation will become more apparent from the detailed descrip-
tion given hereinafter. However, it should be understood that
the detailed description and specific examples, while indi-
cating preferred embodiments of the invention, are given by
way of illustration only, since various changes and modifi-
cations within the spirit and scope of the invention will
become apparent to those skilled in the art from this detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention and wherein:

[0024] FIG. 1 is a perspective view of a module of an
LCD according to the related art;

[0025] FIG. 2 is a cross-sectional view of the module
along a bisected line I-I' in FIG. 1;

[0026] FIG. 3 is a layout of a top view of the LCD
according to the related art;

[0027] FIG. 4 is a perspective view of a module of an
LCD according to an embodiment of the present invention;

[0028] FIG. 5 is a cross-sectional view of the module
along a bisected line II-II' in FIG. 4; and

[0029] FIG. 6 is a layout of a top view of the LCD
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0030] 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. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0031] Referring to FIGS. 4 and 5, a module 400 of an
LCD device includes an LCD panel 410 having upper and
lower panels or substrates 404 and 402 arranged to leave a
predetermined gap therebetween and a liquid crystal layer
filling the gap between the upper and lower panels 404 and
402, a backlight assembly 420 at a rear side of the LCD
panel 410 to provide a light source to the LCD panel 410, a
top cover 419 enclosing edges of lateral and front sides of

Dec. 22, 2005

the LCD panel 410, a pad 430 located on the LCD panel 410,
and a bottom cover 418 enclosing lateral and lower sides of
the backlight assembly 420.

[0032] The LCD panel 410 includes the lower panel 402
having thin film transistors (TFT) operating as switching
devices at intersections between gate and data bus lines,
respectively, the upper panel 404 having a color filter layer
and a common electrode to confront the lower panel 402,
and the liquid crystal layer injected between the lower and
upper panels 402 and 404.

[0033] The upper panel 404 and the lower panel 402 have
a display region corresponding to a color filter layer area or
TFT area, and a pad region corresponding to the area of gate
and data bus lines edges.

[0034] Polarizing plates 406 and 408 are attached to outer
surfaces of the lower and upper panels 402 and 404, respec-
tively. In this case, light transmission axes of the polarizing
plates 406 and 408 are set orthogonal to each other.

[0035] The lower panel 402 of the LCD panel 410 is
formed wider than the upper panel 404 so that signal line
pads, printed circuit board and drive integrated circuit are
mounted on a periphery region of the lower panel 402. The
periphery region is on the upper surface of the lower panel
402. In this case, the line pads, printed circuit board and
drive integrated circuit are connected to a tape carrier
package.

[0036] If a voltage is applied to the selected gate bus line
and the data bus line of the above-configured LCD panel
410, the TFT to which the voltage is applied is turned on so
that electric charges are accumulated on a pixel electrode
connected to a drain electrode of the turned-on TFT to
change an angle of liquid crystal molecules between the
pixel electrode and the common electrode.

[0037] Hence, by controlling an electric field applied to
the dielectric anisotropic liquid crystal molecules of the
liquid crystal layer, the light provided from the backlight
assembly 420 is transmitted or cut off to display an image or
video.

[0038] A pad 430 is provided, which can be located
anywhere on the liquid crystal display panel provided that
the pad can distribute a force applied by the top cover to the
lower panel 402, thereby reducing light leakage of a back-
light assembly. In this embodiment, the pad 430 is located
between the LCD panel 410 and the top cover 419 to sustain
a pressure generated by the top cover 419, thereby distrib-
uting a force applied by the top cover 419 to the lower panel
402. In this embodiment, the pad 430 is directly contacted to
the top cover 419 and to the peripheral region of the lower
panel 402.

[0039] In this embodiment, the pad 430 is formed of a
plastic based material such as PET (Polyethylene terephtha-
late) based material.

[0040] The pad 430 can be located in the vicinity of the
driver-IC region within the peripheral region. The pad 430
can be located at at least two sides of the liquid crystal
display panel or can surround the liquid crystal display
panel. In addition, the pad 430 can be a single-piece pad or
include a plurality of spaced-apart pad segments located on
the peripheral region. For example, the spaced-apart pad
segments can be located at two sides or four sides of the
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liquid crystal display panel. The number of the pad segments
may vary based on the force applied by the top cover 419.

[0041] The backlight assembly 420 includes a lamp 411 at
one side of the LCD panel 410 to emit light, a light-guide
plate 413 converting incident light from the lamp 411 to be
a plane light source, a lamp housing 412 fixing the lamp 411
thereto to have one side overlapped with the bottom cover
418, optic sheets 415 and 416 attached to the light guide
plate 413 to raise the efficiency of light incident on the LCD
panel 410, and a reflective sheet (reflector) 414 attached to
a backside of the light-guide plate 413 to reflect light from
arear side of the light-guide plate 413 toward the LCD panel
410.

[0042] The lamp housing 412 encloses upper and lateral
sides of the lamp 411. In addition, the reflective sheet 414 is
located below the lamp 411. For this, the reflective sheet 414
extends toward the lamp 411 from the light guide plate 413
to contact with one end of the lamp housing 412.

[0043] The optic sheets 415 and 416 are a diffusion sheet
415 and a prism sheet 416, respectively. The diffusion sheet
415 is located above the light guide plate 413 to uniformly
diffuse the light from the light guide plate 413. The prism
sheet 416 is located above the diffusion sheet 415 to con-
dense the light diffused by the diffusion sheet 415 and to
transfer the condensed light to the LCD panel 410.

[0044] A receiving space is provided within the mold
frame 417. The lamp 411 of the backlight assembly 420 is
installed within the mold frame 417 along one side edge of
the backlight assembly 420. Since the lamp 411 is electri-
cally operative, wires are connected to both end portions of
the lamp 411 to supply power from outside.

[0045] The backlight assembly 420, including the reflec-
tive sheet 414, the light guide plate 413 and optic sheets 415
and 416, is inserted in the mold frame 417 to be fixed
thereto. In addition, the LCD panel 410 is located above the
sheets to display information using the light transferred from
the backlight assembly 420.

[0046] The bottom cover 418 is formed of a metal-based
material and encloses a backside of the light guide plate 413
of the backlight assembly 420.

[0047] A predetermined edge area of the top cover 419 is
bent to prevent the LCD panel 410 from being separated
from the mold frame 417. In addition, the top cover 419 is
assembled to the bottom cover 418.

[0048] FIG. 6 is a layout of a top view of the LCD
according to an embodiment of the present invention, in
which the LCD panel pressurized by the top cover is shown.

[0049] Referring to FIG. 6, a portion B of the top cover
419 puts pressure on the upper panel 404 of the LCD panel
410. In addition, a portion C of the lower panel 402 is
pressurized by the pad 430, which distributes the force
applied by the top cover 419 to the lower panel 402.

[0050] In this embodiment, the pad 430 is formed of a
PET(Polyethylene terephthalate) based material and is dis-
posed in the vicinity of an area where the drive IC is formed.

[0051] Hence, a force of the top cover 419 pressurizing the
upper panel 404 of the LCD panel 410 is also distributed to
the lower panel 402 through the pad 430.

Dec. 22, 2005

[0052] Namely, the force pressurizing the upper panel 404
is distributed to the lower panel 402 to reduce light leakage
due to the pressurization of the upper panel 404.

[0053] The method of assembling the liquid crystal dis-
play device as stated above will be explained, hereinafter.

[0054] First, the mold frame 417, in which a receiving
space is provided, is prepared. In addition, the backlight
assembly 420 comprising the reflective sheet 414, the light
guide plate 413 and the optic sheets 415 and 416 is inserted
in the mold frame 417 to be fixed thereto. Subsequently, the
liquid crystal display (LCD) panel 10 comprising the lower
panel 402, the upper panel 404 and the liquid crystal layer
injected between the lower and upper panels is placed on the
backlight assembly 420. Then, the pad 430 made of a PET
based material is attached onto the peripheral region on the
lower panel 402. Then, the lateral and lower sides of
backlight assembly 420 are enclosed by the bottom cover
418 which is made of a metal-based material. Finally, the top
cover 419 supporting an edge of a front side of the LCD
panel 110 is assembled to the bottom cover 418.

[0055] In another embodiment, first, the mold frame 417,
in which a receiving space is provided, is prepared. In
addition, the backlight assembly 420, including the reflec-
tive sheet 414, the light guide plate 413 and the optic sheets
415 and 416, is inserted in the mold frame 417 to be fixed
thereto. Subsequently, the liquid crystal display (LCD) panel
10 comprising the lower panel 402, the upper panel 404 and
the liquid crystal layer injected between the lower and upper
panels is placed on the backlight assembly 420. The pad 430
made of a PET based material is attached to the predeter-
mined position of the top cover 419. The predetermined
position corresponds to the peripheral region of the lower
panel 402 when the top cover 419 is assembled to the mold
frame 417. Then, the lateral and lower sides of the backlight
assembly 420 are enclosed by the bottom cover 418 which
is made of a metal-based material. Finally, the top cover 419
with the pad 430 supporting an edge of a front side of the
LCD panel 110 is assembled to the bottom cover 418.

[0056] Accordingly, the module of the LCD device
according to an embodiment of the present invention dis-
tributes the force applied by the top cover to the lower panel
of the LCD panel, thereby reducing light leakage.

[0057] 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 following claims.

What is claimed is:
1. A liquid crystal display device, comprising:

a liquid crystal display panel having an upper substrate
and a lower substrate;

a backlight assembly;

a top cover surrounding the liquid crystal display panel;
and

a pad located on an upper surface of the lower substrate,
the pad distributing a force applied by the top cover to
the lower substrate, thereby reducing light leakage of
the backlight assembly.



US 2005/0280751 Al

2. The liquid crystal display device of claim 1, wherein
the upper surface of the lower substrate has a display region
and a periphery region and the pad is located on the
periphery region.

3. The liquid crystal display device of claim 2, wherein
the pad is located between the top cover and the periphery
region.

4. The liquid crystal display device of claim 3, wherein
the pad directly contacts the top cover and the periphery
region.

5. The liquid crystal display device of claim 2, wherein
the periphery region includes a driver-IC region and the pad
is located in the vicinity of the driver-IC region.

6. The liquid crystal display device of claim 1, wherein
the pad is located at at least two sides of the liquid crystal
display panel.

7. The liquid crystal display device of claim 1, wherein
the pad is a single piece.

8. The liquid crystal display device of claim 1, wherein
the pad includes a plurality of spaced-apart segments.

9. The liquid crystal display device of claim 1, wherein
the pad is formed of a plastic based material.

10. The liquid crystal display device of claim 9, wherein
the plastic based material is a PET based material.

11. The liquid crystal display device of claim 1, wherein
the backlight assembly is disposed at a rear side of the liquid
crystal display panel, the top cover surrounding edges of
lateral and front sides of the liquid crystal display panel, the
liquid crystal display device further comprising a bottom
cover surrounding lateral and lower sides of the backlight
assembly.

12. A method of fabricating a liquid crystal display
device, comprising the steps of:

providing a backlight assembly and a liquid crystal dis-
play panel having an upper substrate and a lower
substrate;

disposing a liquid crystal display panel on the backlight
assembly;

disposing a pad on an upper surface of the lower substrate;
and

disposing a top cover on the pad.
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13. The method of claim 12, wherein the step of disposing
the top cover includes arranging the top cover, the pad and
the lower substrate to locate the pad between the top cover
and the lower substrate.

14. The method of claim 12, wherein the step of disposing
the top cover includes:

directly contacting the top cover to the pad; and

distributing a force applied by the top cover to the lower

substrate via the pad.

15. The method of claim 12, wherein the step of disposing
the pad includes disposing the pad on a periphery region of
the upper surface of the lower substrate.

16. The method of claim 15, further including disposing
the pad in the vicinity of a driver-IC region, the driver-IC
region being within the periphery region.

17. The method of claim 15, further including disposing
the pad at at least two sides of the liquid crystal display
panel.

18. The method of claim 12, wherein the step of disposing
the pad includes disposing a single-piece pad on the periph-
ery region of the lower substrate.

19. The method of claim 12, wherein the step of disposing
the pad includes disposing a plurality of spaced-apart pad
segments on the periphery region of the lower substrate.

20. The method of claim 12, further including disposing
the top cover on edges of lateral and front sides of the liquid
crystal display panel.

21. The method of claim 20, wherein the step of disposing
the top cover on the edges of the lateral and the front sides
of the liquid crystal display panel includes surrounding the
edges of the lateral and the front sides of the liquid crystal
display panel.

22. The method of claim 12, further comprising disposing
a bottom cover on lateral and lower sides of the backlight
assembly.

23. The method of claim 22, wherein the step of disposing
the bottom cover on the lateral and the lower sides of the
backlight assembly includes surrounding the lateral and the
lower sides of the backlight assembly.
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