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plates in place, and to protect the liquid crystal panel and the
first and second transparent plates.
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LIQUID CRYSTAL DISPLAY DEVICE
HAVING A TRANSPARENT PLATE DISPOSED
ON BOTH SIDES OF THE LIQUID CRYSTAL
PANEL

[0001] The present invention claims the benefit of Korean
patent Application No. 2004-0030383 filed in Korea on Apr.
30, 2004, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device, and more particularly, to a liquid crystal display
device adapted to prevent deformation due to a bending
stress.

[0004] 2. Discussion of the Related Art

[0005] Among the image display devices for displaying
image data on screens, a related art cathode ray tube (CRT)
has been most widely used. However, because of its size and
weight, the related art CRT is inconvenient to use.

[0006] Accordingly, slim flat-panel display devices have
developed. In spite of a large display areas, the flat-panel
display devices are slim in size and can fit in most places. For
these reasons, the related art CRT has been actively replaced
with flat-panel display devices. Specifically, among the flat-
panel display devices, a liquid crystal display device (LCD)
has been widely accepted because of the high quality resolu-
tion while displaying an image. Especially, in displaying the
moving pictures, the LCD has a response time as fast as the
related art CRT.

[0007] The LCD is driven by an optical anisotropy and
polarization of liquid crystal material. Since the liquid crystal
molecules are thin and long in size, direction of liquid crystal
material arrangement is controlled by applying an electric
field to the liquid crystal material having directionality and
polarity. Accordingly, when the alignment direction is con-
trolled, the optical anisotropy of the liquid crystal material
causes the light to be transmitted or blocked depending on the
arrangement direction of the liquid crystal material. In this
manner, the color and image are displayed.

[0008] An active matrix LCD (AMLCD) includes active
elements arranged in pixels having a matrix configuration.
The AMLCD controls the operation of the pixels using the
switching characteristic of the active elements, thereby
implementing the memory function through the electro-optic
effect. Meanwhile, the LCD is a passive display device that
does not have its own light source. Therefore, the LCD
requires a lamp, a light guide plate, a sheet and other suitable
parts.

[0009] FIG. 1 is an exploded perspective view of a related
art LCD. Referring to FIG. 1, a backlight assembly supplies
light to a liquid crystal panel 120.

[0010] An edge type backlight assembly includes a light
source 140 for emitting light, a reflection plate 170 for reflect-
ing the light emitted from the light source 140 in upward, a
light guide plate 160 for guiding the reflected light, and a
diffusion plate 130 for diffusing the guided light. Also, the
backlight assembly further includes a lamp housing 150 for
supporting the light source 140 and reflecting the emitted
light toward the light guide plate 160. The LCD 100 further
includes a top case 110, a main support 180 and a bottom
cover 190, which protect and support the liquid crystal panel
120.
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[0011] Although an edge type backlight assembly is
described herein, a direct type backlight assembly having a
plurality of light sources disposed underneath the liquid crys-
tal panel is also widely accepted. Recently, large-sized LCD
models of 60 inches or more have been developed. As the size
of the LCD increases, the following problems arise.

[0012] Theliquid crystal panel of increased-size leads to an
extra stress being applied to the liquid crystal panel. This
stress is produced by deformation of the liquid crystal panel
due to bending and interference between mechanical parts
(for example, the top case, the main support, the bottom
cover, and other relevant parts). As the stress is applied to the
liquid crystal panel, touch brightness non-uniformity occurs
in the LCD and light leakage occurs around the edge portion.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention is directed to a
liquid crystal display device (LCD) that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art.

[0014] An object of the present invention is to provide an
LCD capable of maintaining an image quality.

[0015] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will become apparent from the description, or may be learned
by practice of the invention. The objectives and other advan-
tages 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.

[0016] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, an LCD includes a liquid crystal panel
displaying an image; a transparent plate disposed on the lig-
uid crystal panel; a support member supporting the liquid
crystal panel; and a fixing member disposed on the transpar-
ent plate, the fixing member coupled with the support mem-
ber to fix the liquid crystal panel and the transparent plate in
place, and to protect the liquid crystal panel and the transpar-
ent plate.

[0017] In another aspect, the LCD includes a liquid crystal
panel displaying an image; a transparent plate disposed
underneath the liquid crystal panel; a support member dis-
posed underneath the transparent plate to support the trans-
parent plate and the liquid crystal panel; and a fixing member
disposed on the liquid crystal panel, the fixing member
coupled with the support member to fix the liquid crystal
panel and the transparent plate in place, and to protect the
liquid crystal panel and the transparent plate.

[0018] In another aspect, the LCD includes a liquid crystal
panel displaying an image; a first transparent plate disposed
on the liquid crystal panel; a second transparent plate dis-
posed underneath the liquid crystal panel; a support member
disposed underneath the second transparent plate to support
the second transparent plate and the liquid crystal panel; and
a fixing member disposed on the first transparent plate, the
fixing member coupled with the support member to fix the
liquid crystal panel and the first and second transparent plates
in place, and to protect the liquid crystal panel and the first and
second transparent plates.

[0019] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
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plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0021] FIG. 1 is an exploded perspective view of a related
art LCD;
[0022] FIG.2isaconceptual view illustrating a structure of

an LCD according to a first exemplary embodiment of the
present invention;

[0023] FIG.3isaconceptual view illustrating a structure of
an LCD according to a second exemplary embodiment of the
present invention; and

[0024] FIG.4isaconceptual view illustrating a structure of
an LCD according to a third exemplary embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] 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.

[0026] The present invention provides an LCD that
improves a picture quality by preventing a liquid crystal panel
from deformation of the panel due to a bending stress. The
preferred embodiments of the present invention will now be
described in detail with reference to the accompanying draw-
ings.

[0027] FIG.2isaconceptual view illustrating a structure of
an LCD according to a first exemplary embodiment of the
present invention.

[0028] Referring to FIG. 2, an LCD 200 according to a first
exemplary embodiment of the present invention includes a
liquid crystal panel 203 displaying an image and a transparent
plate 202 disposed on the liquid crystal panel 203. The LCD
200 further includes a support member 204 and a fixing
member 201. The support member 204 supports the liquid
crystal panel 202. The fixing member 201 is disposed on the
transparent member 204 and coupled to the support member
204, such that the liquid crystal panel 203 and the transparent
plate 202 are fixed in place and protected.

[0029] The fixing member 201 may be in a form of a top
case or in the other form, and the support member 204 may be
in a form of a main support, a bottom cover or in the other
form. The fixing member 201 and the support member 204
can be modified in various manners, depending on the selec-
tion of the elements of the LCD. In addition, the fixing mem-
ber 201 and the support member 204 can be modified depend-
ing on the presence or shape of a backlight assembly.

[0030] Although not shown, the LCD 200 may further
include a backlight assembly for supplying light to the liquid
crystal panel 203. Furthermore, the backlight assembly may
employ a direct type backlight assembly or an edge type
backlight assembly. The backlight assembly is disposed
underneath the liquid crystal panel 203.

[0031] Furthermore, the liquid crystal panel 203 includes a
liquid crystal layer interposed between a first substrate and a
second substrate. Polarizers may be attached to an upper
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portion of the first substrate and a lower portion of the second
substrate. In general, a color filter layer and a common elec-
trode are formed on the first substrate, and a switching ele-
ment and a pixel electrode are formed on the second substrate.
The liquid crystal panel 203 can be formed using a color filter
on TFT (COT) structure or a TFT on color filter (TOC)
structure.

[0032] The liquid crystal panel 203 can be implemented in
various types, including a reflective type, a transmissive type,
and a semi-transmissive type. In addition, the liquid crystal
panel 203 is further implemented in various modes, including
a Twisted Nematic (TN) mode, an In Plane Switching (IPS)
mode and a Vertical Alignment (VA) mode.

[0033] Meanwhile, the LCD 200 of the present invention
includes that the transparent plate 202 is disposed on the
liquid crystal panel 203. The transparent plate 202 protects
the liquid crystal panel 203 and prevents the liquid crystal
panel 203 from being directly exposed to an outside. At this
time, since the transparent plate 202 is formed of material
having a predetermined hardness, the liquid crystal panel 203
is prevented from being deformed due to its own weight or an
external pressure.

[0034] According to the present invention, since the liquid
crystal panel 203 is prevented from being deformed due to its
own weight or an external force, it is possible to prevent the
occurrence of touch brightness non-uniformity in the liquid
crystal panel. The touch brightness non-uniformity is defined
that an initial black state becomes un-uniform due to an
unbalanced panel weight distribution when an external force
is applied to the liquid crystal panel in a black mode.

[0035] As the size of the liquid crystal panel 203 increases,
it is more difficult to control the touch brightness non-unifor-
mity. However, the present invention targets to solve the
above problem by providing the transparent plate 202 on the
liquid crystal panel 203. Specifically, the present invention is
effective in an LCD having an increased-size liquid crystal
panel of 60 inches or more.

[0036] Also, the present invention is more effective when
implemented in an LCD having an ISP mode liquid crystal
panel, compared with an LCD having a VA mode liquid
crystal panel. This results from the characteristic of the IPS
mode using a horizontal electric field. The IPS mode liquid
crystal panel has a tendency that it is affected more by the
deformation due to a bending stress.

[0037] According to the present invention, the transparent
plate 202 having the predetermined hardness is disposed
between the liquid crystal panel 203 and the fixing member
201, thereby preventing the deformation of liquid crystal
panel 203 by the bending stress. Consequently, light leakage
around the edge portion can be reduced. The light leakage is
defined that light leaks toward a periphery of the liquid crystal
panel 203 due to the deformation of the liquid crystal panel
203 by the bending stress.

[0038] Furthermore, the present invention improves an
amount of liquid crystal material margin used during the
manufacturing process of the liquid crystal panel. In design-
ing a cell, the amount of liquid crystal material is determined
by cell gaps given consideration to an electro optic property,
shapes of a TFT array, and a color filter array inside the liquid
crystal panel. An “amount of liquid erystal” period satisfying
the design condition, is called “amount of liquid crystal”
margin.

[0039] Meanwhile, in the case of an increased-size liquid
crystal panel, if the amount of the liquid crystal increases to
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prevent the touch brightness non-uniformity, the “amount of
liquid crystal” margin decreases. However, the present inven-
tion can solve the touch brightness non-uniformity using the
transparent plate. Accordingly, it is possible to extend the
“amount of liquid crystal” period that satisfies the design
condition.

[0040] FIG.3isaconceptual view illustrating a structure of
an LCD according to a second exemplary embodiment of the
present invention.

[0041] Referring to FIG. 3, an LCD 300 according to a
second exemplary embodiment of the present invention
includes a liquid crystal panel 302 displaying an image and a
transparent plate 303 disposed underneath the liquid crystal
panel 302. The LCD 300 further includes a support member
304 and a fixing member 301. The support member 304 is
disposed underneath the transparent plate 303 and supports
both the transparent plate 303 and the liquid crystal panel 302.
Furthermore, the fixing member 301 is disposed on the liquid
crystal panel 302. The fixing member 301 is coupled to the
support member 304, such that the liquid crystal panel 302
and the transparent plate 303 are fixed in place and protected.
[0042] The fixing member 301 may be in a form of a top
case or in the other form, and the support member 304 may be
in a form of a main support, a bottom cover or in the other
form. The fixing member 301 and the support member 304 are
adapted to be modified in various manners, depending on the
selection of the elements of the LCD. Furthermore, the fixing
member 301 and the support member 304 are adapted to be
modified depending on the presence or shape of a backlight
assembly.

[0043] Although not shown, the LCD 300 may further
include a backlight assembly for supplying light to the liquid
crystal panel 302. In addition, the backlight assembly may
employ either a direct type backlight assembly or an edge
type backlight assembly. The backlight assembly is disposed
underneath the liquid crystal panel 302.

[0044] Although not shown, the liquid crystal panel 302
includes a liquid crystal layer interposed between a first sub-
strate and a second substrate. Polarizers may be attached to an
upper portion of the first substrate and a lower portion of the
second substrate. In general, a color filter layer and a common
electrode are formed on the first substrate, and a switching
element and a pixel electrode are formed on the second sub-
strate. The liquid crystal panel 302 can be by either a color
filter on TFT (COT) structure or a TFT on color filter (TOC)
structure.

[0045] The liquid crystal panel 302 is adapted to be imple-
mented in various types, including a reflective type, a trans-
missive type and a semi-transmissive type. Furthermore, the
liquid crystal panel 302 is adapted to be implemented in
various modes, including a Twisted Nematic (TN) mode, an
InPlane Switching (IPS) mode and a Vertical Alignment (VA)
mode.

[0046] Meanwhile, the LCD 300 of the present invention is
characterized in that the transparent plate 303 is disposed
underneath the liquid crystal panel 302. The transparent plate
303 removes a mechanical gap between the support member
304 and the liquid crystal panel 302. At this time, since the
transparent plate 303 is formed of material having a prede-
termined hardness, the liquid crystal panel 302 is prevented
from being deformed due to its own weight or a pressure
applied by the mechanical gap between the support member
304 and the liquid crystal panel 302. Accordingly, the occur-
rence of touch brightness non-uniformity in the liquid crystal
panel can be prevented.

[0047] As the size of the liquid crystal panel 302 increases,
it becomes more difficult to control the touch brightness
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non-uniformity. However, the present invention manages the
above problem by providing the transparent plate 303 dis-
posed underneath the liquid crystal panel 302. Specifically,
the present invention is effective when implemented in an
LCD having an increased-size liquid crystal panel of 60
inches or more.

[0048] Thepresentinvention further provides better control
over the touch brightness non-uniformity in an LCD having
an ISP mode liquid crystal panel as compared with an LCD
having a VA mode liquid crystal panel. This results from the
electrical characteristic of the IPS mode using a horizontal
electric field, because the IPS mode liquid crystal panel is
affected more by the deformation due to bending stress.
[0049] According to the present invention, the transparent
plate 303 having the predetermined hardness is disposed
between the liquid crystal panel 302 and the support member
304, thereby preventing the liquid crystal panel 302 from
deformation due to bending stress. Consequently, light leak-
age around the edge portion can be reduced.

[0050] Further, the present invention improves an amount
of liquid crystal used during the manufacturing process of the
liquid crystal panel. In designing a cell, the amount of liquid
crystal material is determined by cell gaps given consider-
ation to an electro optic property, shapes of a TFT array, and
a color filter array inside the liquid crystal panel. An “amount
of liquid crystal” period satisfying the design condition, is
called an “amount of liquid crystal” margin.

[0051] Meanwhile, with an increased-size liquid crystal
panel, if the amount of the liquid crystal material increases to
control the touch brightness non-uniformity, the “amount of
liquid crystal” margin decreases. However, the present inven-
tion can manage the touch brightness non-uniformity by the
transparent plate. Accordingly, it is possible to extend the
“amount of liquid crystal” period satisfying the design con-
dition.

[0052] FIG. 4is aconceptual view illustrating a structure of
an LCD according to a third exemplary embodiment of the
present invention.

[0053] Referring to FIG. 4, an LCD 400 according to athird
exemplary embodiment of the present invention includes a
liquid crystal panel 403 displaying an image, a first transpar-
ent plate 402 disposed on the liquid crystal panel 403, and a
second transparent plate 404 disposed underneath the liquid
crystal panel 403. The LCD 400 further includes a support
member 405 and a fixing member 401.

[0054] The support member 405 is disposed underneath the
second transparent plate 404 and supports the second trans-
parent plate 404 and the liquid crystal panel 403. The fixing
member 401 is disposed on the first transparent plate 402. The
fixing member 401 is coupled to the support member 405
such that the liquid crystal panel 403 and the first and second
transparent plates 402 and 404 are fixed in place and pro-
tected.

[0055] The fixing member 401 may be in a form of a top
case or in the other form, and the support member 405 may be
in a form of a main support, a bottom cover or in the other
form. The fixing member 401 and the support member 405 are
adapted to be modified in various manners, depending on the
selection of the elements ofthe LCD. Also, the fixing member
401 and the support member 405 are adapted to be modified
depending on the presence or shape of a backlight assembly.
[0056] Although not shown, the LCD 400 may further
include a backlight assembly for supplying light to the liquid
crystal panel 403. The backlight assembly may employ either
a direct type backlight assembly or an edge type backlight
assembly. The selected backlight assembly is disposed under-
neath the liquid crystal panel 403.
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[0057] Although not shown, the liquid crystal panel 403
includes a liquid crystal layer interposed between a first sub-
strate and a second substrate. Polarizers may be attached to an
upper portion of the first substrate and a lower portion of the
second substrate. In general, a color filter layer and a common
electrode are formed on the first substrate, and a switching
element and a pixel electrode are formed on the second sub-
strate. The liquid crystal panel 403 can be formed by either a
color filter on TFT (COT) structure or a TFT on color filter
(TOC) structure.

[0058] The liquid crystal panel 403 is adapted to be imple-
mented in various types, including a reflective type, a trans-
missive type, and a semi-transmissive type. Furthermore, the
liquid crystal panel 403 is adapted to be implemented in
various modes, including a Twisted Nematic (TN) mode, an
In Plane Switching (IPS) mode and a Vertical Alignment (VA)
mode.

[0059] Meanwhile, the LCD 400 of the present invention
includes that the first and second transparent plates 402 and
404 are respectively disposed on and underneath the liquid
crystal panel 403. The first transparent plate 402 protects the
liquid crystal panel 403 and prevents the liquid crystal panel
403 from being directly exposed to an outside. At this time,
since the first transparent plate 402 is formed of material
having a predetermined hardness, the liquid crystal panel 403
is prevented from being deformed due to its own weight or an
external pressure.

[0060] In addition, the second transparent plate 404
removes a mechanical gap between the support member 405
and the liquid crystal panel 403. Accordingly, the liquid crys-
tal panel 403 is prevented from deformation due to its own
weight or a pressure applied by the mechanical gap between
the support member 405 and the liquid crystal panel 403.
[0061] The present invention provides more stable protec-
tion for the liquid crystal panel 403 from deformation.
Accordingly, it is possible to prevent the occurrence of touch
brightness non-uniformity in the liquid crystal panel.

[0062] As the size of the liquid crystal panel 403 increases,
it becomes more difficult to control the touch brightness
non-uniformity. However, the present invention can manage
the above problem by providing the first and second transpar-
ent plates 402 and 404 on and underneath the liquid crystal
panel 403. Specifically, the present invention is effective
when implemented in an LCD having an increased-size liquid
crystal panel of 60 inches or more.

[0063] In addition the present invention further provides
better control over the touch brightness non-uniformity LCD
having an ISP mode liquid crystal panel, compared with an
LCD having a VA mode liquid crystal panel. This results from
the electrical characteristic of the IPS mode using horizontal
electric field, because the IPS mode liquid crystal panel is
affected more by the deformation due to the bending stress.
[0064] According to the present invention, the first trans-
parent plate 402 having the predetermined hardness is dis-
posed between the liquid crystal panel 403 and the fixing
member 401, and the second transparent plate 404 having the
predetermined hardness is disposed between the liquid crys-
tal panel 403 and the support member 405, thereby preventing
the liquid crystal panel 403 from being deformed. Conse-
quently, light leakage around the edge portion can be reduced.
[0065] Furthermore, the present invention can improve an
amount of liquid crystal material margin used during the
process of manufacturing the liquid crystal panel. In design-
ing a cell, an amount of liquid material crystal is determined
by cell gaps given consideration to an electro optic property,
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shapes of a TFT array, and a color filter array inside the liquid
crystal panel. An “amount of liquid crystal” period of a
region, which can satisfy the design condition, is called an
“amount of liquid crystal” margin.

[0066] Meanwhile, in the case of an increased-size liquid
crystal panel, if the amount of the liquid crystal increases to
control the touch brightness non-uniformity, the “amount of
liquid crystal” margin decreases. However, the present inven-
tion can manage the touch brightness non-uniformity using
the transparent plate. Accordingly, it is possible to extend the
“amount of liquid crystal” period satisfying the design con-
dition.

[0067] As described above, the LCD according to the
present invention improves the image quality by preventing
the deformation of the liquid crystal panel due to the bending
stress. In addition, the LCD according to the present invention
reduces the touch brightness non-uniformity, thereby pre-
venting the light leakage around the edge portion. Moreover,
the LCD according to the present invention extends the
“amount of liquid crystal” period.

[0068] It will be apparent to those skilled in the art that
various modifications and variations can be made in the liquid
crystal display device (LCD) 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.

1-12. (canceled)

13. An LCD, comprising;

a liquid crystal panel displaying an image;

a first transparent plate disposed on the liquid crystal panel;

a second transparent plate disposed underneath the liquid
crystal panel,

a support member disposed underneath the second trans-
parent plate to support the second transparent plate and
the liquid crystal panel; and

a fixing member disposed on the first transparent plate, the
fixing member coupled with the support member to fix
the liquid crystal panel and the first and second transpar-
ent plates in place, and to protect the liquid crystal panel
and the first and second transparent plates.

14. The LCD according to claim 13, wherein the liquid
crystal panel includes at least one of a TN (Twisted Nematic)
mode, an IPS (In Plane Switching) mode and a VA (Vertical
Alignment) mode.

15. The LCD according to claim 13, further comprising a
backlight assembly disposed underneath the liquid crystal
panel to supply light to the liquid crystal panel.

16. The LCD according to claim 15, wherein the backlight
assembly is a direct type backlight assembly.

17. The LCD according to claim 15, wherein the backlight
assembly is an edge type backlight assembly.

18. The LCD according to claim 13, wherein the liquid
crystal panel includes:

a first substrate;

a second substrate spaced apart from the first substrate by

a predetermined distance;

a liquid crystal layer disposed between the first substrate
and the second substrate;

a first polarizer disposed on the first substrate; and

a second polarizer disposed underneath the second
substrate.



patsnap

TREMOF) BRETEBEETRETRKAERFHNNEHR
[F(RE)E US20110102703A1 K (aH)A 2011-05-05
BRiES US12/987818 % A 2011-01-10

HRBEERRAGE) FEERERAT
BE (T RR)AGE) LG DISPLAY CO. , LTD.

LFERE(ERD)AGE) LG DISPLAY CO., LTD.

[FRIRBAA MOON HONG MAN
LEE SU WOONG
PAIK SANG YOON

RHEA MOON, HONG-MAN

LEE, SU-WOONG
PAIK, SANG-YOON

IPCH %S GO2F1/1333 G0O2F1/13 GO2F1/1335 GO9F9/00

CPCH %S G02F1/133308 G02F2201/54 GO2F2201/50

1k %4 1020040030383 2004-04-30 KR

H A 20 FF 3R US8692952

ShEBEEEE Espacenet  USPTO

HE(F) /2“"

BWREREE (LCD ) SRS REEGN RS EMNRE—EHIK , REER
mEREFETFERER , REERSIRT 5, ERG |, XEEZFEHRM
BREREEGAHRBEEE —ZEHRLE , BEMGSERHERE , U
SREERNE-NE_FRREERNY , HRPEEERNE—ME
ZIEAR,

201

202

203

204


https://share-analytics.zhihuiya.com/view/f5fef10d-8f86-4b81-84f6-a64554a4d908
https://worldwide.espacenet.com/patent/search/family/035186678/publication/US2011102703A1?q=US2011102703A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220110102703%22.PGNR.&OS=DN/20110102703&RS=DN/20110102703

