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&) ABSTRACT

A liquid crystal display device includes a liquid crystal dis-
play module including an in-plane switching mode liquid
crystal panel; a first cover covering a rear side of the liquid
crystal display module; a second cover covering a front side
of the liquid crystal display module and including a transpar-
ent conductive layer; and a discharging path connecting the
transparent conductive layer to the in-plane switching mode
liquid crystal panel, wherein the transparent conductive layer
is attached to the liquid crystal display module.




Patent Application Publication = Aug. 30,2012 Sheet 1 of 4 US 2012/0218491 A1

FIG. 1A
RELATED ART

50
LLLLLLL Ll ////7/ ,




Patent Application Publication  Aug. 30,2012 Sheet 2 of 4 US 2012/0218491 A1

210

300




Patent Application Publication  Aug. 30,2012 Sheet 3 of 4 US 2012/0218491 A1

FIG. 3

110

F ‘ !
| 102
121\J%//W=w///- f /
| ! S~125
! A 123 |
o117 e V4 e 114 114 4~_103
1 . ﬂ@% I
~= pve 7 [ 1 [ 1
[T 117\ 115 \
I 112 “T~—101
e TrA e 113 AA 112 0
L
| P - 110a
back!light unit(130)
FIG. 4
A
o </
10 200 210 -~ | T
Hga”gb 1021 I / 230 220 .
/ ) ] N

140

{

e g'
k\‘\\\“\\‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ AL SRR AN ENRR EER SRR :\‘\\‘ AN\

N
N
N
N
N

J e /i)/ )’//}f//ﬁ/ /
\ ;
150 \\1\27 1311@1351—1’31/138 /',/
. 130 e

~— -



Patent Application Publication  Aug. 30,2012 Sheet 4 of 4 US 2012/0218491 A1




US 2012/0218491 Al

LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the priority and the benefit
under 35 U.S.C. §119(a) on Korean Patent Application No.
10-2011-0016535 filed in Korea on Feb. 24, 2011, the entire
contents of which are hereby incorporated by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present disclosure relates to a liquid crystal

display (LCD) device, and more particularly, to an LCD
device being capable of easily discharging a unnecessary
charges, e.g., a static electricity.

[0004] 2. Discussion of the Related Art

[0005] The liquid crystal display (LCD) device, which is
adequate to display moving images and has an advantage in a
contrast ratio, is widely used for a display device such as a
television and a monitor. The LCD device uses optical anisot-
ropy and polarization properties of liquid crystal molecules.
[0006] TheLCD deviceincludes aliquid crystal panel as an
essential element. Two substrates with a liquid crystal layer
therebetween are attached to form the liquid crystal panel.
The alignment of the liquid crystal molecules is changed by
an electric field generated in the liquid crystal panel such that
images can be displayed by controlling light transmissivity.

[0007] Since an active matrix LCD device using a vertical
electric field has excellent characteristics such as high reso-
lution and display of moving images, the active matrix LCD
device has been widely used. Unfortunately, the device using
the vertical electric field has a disadvantage in a viewing
angle.

[0008] To overcome the disadvantage in the viewing angle,
various methods, e.g., an in-plane switching (IPS) mode LCD
device, have been developed.

[0009] FIG. 1 is a schematic cross-sectional view of the
related art liquid crystal panel for the IPS mode LCD device.
As shown in FIG. 1, the liquid crystal panel for the IPS mode
LCD device includes a first substrate 10 as an array substrate,
a second substrate 20 as a color filter substrate, and a liquid
crystal layer 30 therebetween.

[0010] On the first substrate 10, a common electrode 12 and
apixel electrode 14 are formed. A horizontal electric field L is
generated between the common and pixel electrodes 12 and
14. The liquid crystal molecules 31 are driven by the horizon-
tal electric field L. On the second substrate 20, a black matrix
21 shielding a non-display region and a color filter layer 23
including red, green and blue color filter patterns are formed.
[0011] In addition, first and second polarization plates 40
and 50 are formed on outer sides of the first and second
substrates 10 and 20, respectively. An optical axis of the first
polarization plate 40 is perpendicular to an optical axis of the
second polarization plate 50.

[0012] Since the liquid crystal molecules 31 are driven by
the horizontal electric field L between the common and pixel
electrodes 12 and 14 on the first substrate 10, the viewing
angle of the IPS mode LCD device is improved.

[0013] On the other hand, by unnecessary charges, e.g., a
static electricity, the electrodes and the lines of the IPS mode
LCD device are damaged and an alignment of the liquid
crystal molecules 31 is misaligned.

[0014] Particularly, since there is no metal element on the
second substrate 20, the static electricity on the second sub-
strate 20 cannot be discharged. To prevent damages from the
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static electricity, a transparent conductive material layer 60 as
an anti-static layer is formed on an outer surface ofthe second
substrate 20. The transparent conductive material layer 60 is
electrically connected to the first substrate 10 using a silver
dot (not shown) or a conductive tape (not shown) such that the
static electricity on the second substrate 20 is discharged
through the first substrate 10.

[0015] However, when the silver dot or the conductive tape
is formed, there may be damages on the second polarization
plate 50. In addition, a process time is increased. Moreover, a
viewing angle is violated by the silver dot or the conductive
tape. Furthermore, since there is a step difference on a top
surface of an element on the first substrate 10, a problem of
crack is generated on the silver dot under a high temperature
condition such that the static electricity cannot be discharged.
As a result, there are damages on the LCD devices.

BRIEF SUMMARY

[0016] A liquid crystal display device includes a liquid
crystal display module including an in-plane switching mode
liquid crystal panel; a first cover covering a rear side of the
liquid crystal display module; a second cover covering a front
side of the liquid crystal display module and including a
transparent conductive layer; and a discharging path connect-
ing the transparent conductive layer to the in-plane switching
mode liquid crystal panel, wherein the transparent conductive
layer is attached to the liquid crystal display module.

[0017] TItisto 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

[0018] 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 invention.
[0019] In the drawings:

[0020] FIG. 1 is a schematic cross-sectional view of the
related art liquid crystal panel for the IPS mode LCD device.
[0021] FIG. 2 is a schematic perspective view of an IPS
mode LCD device according to an embodiment of the present
invention.

[0022] FIG. 3 is a schematic cross-sectional view a liquid
crystal panel for an IPS mode LCD device according to an
embodiment the present invention.

[0023] FIG. 4 is a schematic cross-sectional view of an IPS
mode LCD device according to an embodiment the present
invention.

[0024] FIG. 5is an enlarged view of “A” portion of FIG. 4.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

[0025] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0026] FIG. 2 is a schematic perspective view of an IPS
mode LCD device according to the present invention, and
FIG. 3 is a schematic cross-sectional view a liquid crystal
panel for an IPS mode LCD device according to the present
invention.
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[0027] Referring to FIGS. 2 and 3, an IPS mode LCD
device includes a liquid crystal display (LCD) module 100 for
displaying images, a first cover 300 where the liquid crystal
display module 100 is disposed, and a second cover 200.
[0028] The LCD module 100 includes an IPS mode liquid
crystal panel 110, a backlight unit 130, a main frame 140 and
a bottom frame 150.

[0029] As shown in FIG. 3, the IPS mode liquid crystal
panel 110 includes an array substrate, a color filter substrate
and a liquid crystal layer 103 therebetween. The array sub-
strate includes a gate line (not shown), a data line (not shown),
a common line (not shown), a thin film transistor (TFT) Tr, a
common electrode 112 and a pixel electrode 114 on a first
substrate 101. The gate and data lines cross each other to
define a sub-pixel SP. The common line may be parallel to and
spaced apart from the gate line. The TFT Tr is disposed in a
switching region TrA at a crossing portion of the gate and data
lines. The TFT Tr includes a gate electrode 111, a gate insu-
lating layer 113, a semiconductor layer 115, a source elec-
trode 117 and a drain electrode 119. The gate electrode 111
and the source electrode 117 are connected to the gate line and
the data line, respectively, such that the TFT Tr is connected
to the gate and data lines. The common and pixel electrodes
112 and 114 are disposed in a display region AA. The com-
mon electrode 112 is connected to the common line, and the
pixel electrode 114 is connected to the drain electrode 119 of
the TFT Tr. InFIG. 3, a passivation layer 116 including a drain
contact hole, which exposes the drain electrode, is formed on
the TFT Tr, and the pixel electrode 114 is disposed on the
passivation layer. The pixel electrode 114 contacts the drain
electrode 119 through the drain contact hole. The common
electrode 112 and the pixel electrode 114 are alternately
arranged with each other such that a horizontal electric field is
generated therebetween.

[0030] The color filter substrate includes a black matrix
121, a color filter layer 123 and an overcoat layer 125 on a
second substrate 102. The black matrix 121 has a lattice
shape. The black matrix 121 shields a non-display region and
has an opening corresponding to the sub-pixel SP. The color
filter layer 123 includes red, green and blue color filter pat-
terns and is disposed in the sub-pixel SP. Namely, the color
filter layer 123 is disposed in the opening of the black matrix
121. The overcoat layer 125 covers the black matrix 121 and
the color filter layer 123.

[0031] The above IPS mode liquid crystal panel 110 uses
the horizontal electric field generated between the common
and pixel electrodes 112 and 114 on the first substrate 101
such that a viewing angle is improved.

[0032] First and second polarizing plates 119a and 1195 are
formed on an outer side of the first and second substrates 101
and 102, respectively. In addition, a patterned spacer (not
shown) for maintaining a cell gap of the first and second
substrates 101 and 102 is formed. First and second alignment
layers (not shown) for determining an initial arrangement of
liquid crystal molecules of the liquid crystal layer 103 are
formed on the first and second substrates 101 and 102, respec-
tively. A seal pattern (not shown) for preventing a leakage of
the liquid crystal layer 103 is formed along edges of the first
and second substrates 101 and 102.

[0033] The backlight unit 130 providing light to the IPS
mode liquid crystal panel 110 is disposed under the IPS mode
liquid crystal panel 110. The IPS mode liquid crystal panel
110 and the backlight unit 130 are modulated by the main
frame 140 and the bottom frame 150 such that the LCD

Aug. 30,2012

module 100 is provided. The main frame 140 covers edges of
the IPS mode liquid crystal panel 110 and the backlight unit
130 and is combined with the bottom frame 150. The bottom
frame 150 includes a bottom surface and side surfaces and
covers a rear side of the IPS mode liquid crystal panel 110.
[0034] The LCD module 100 is disposed in the first cover
300. Namely, the first cover 300 covers a front edge, a side
surface and a rear surface of the LCD module 110. Namely,
the first cover 300 includes a bottom surface and side surfaces
and has an opening for displaying images.

[0035] The second cover 200 is modulated with the cover
300 such that the LCD device is provided. The second cover
200 covers the opening of the first cover 300. Namely, the
second cover 200 protects a front surface of the LCD module
100. For example, the second cover 200 may be attached to
the LCD module 100 using a double-sided adhesive tape (not
shown). Since the second cover 200 is formed of a transparent
material, e.g., glass, images from the LCD module 100 can be
displayed through the second cover 200.

[0036] The LCD device does not include a top case cover-
ing a front edge of the IPS mode liquid crystal panel 110.
Alternatively, the LCD device may include the top case.
[0037] The second cover 200 is formed of tempered glass
having high thermal durability. With the second cover 200 of
low thermal durability, there is damage on the cover glass by
aheat from the backlight unit 130. For example, wrinkles may
be generated on the cover glass. However, since the second
cover 200 is formed of temperate glass, there is no damage.
[0038] On alower surface of the second cover 200, a trans-
parent conductive layer 210 as an anti-static layer is formed.
Namely, the transparent conductive layer 210 faces and is
closely attached the IPS mode liquid crystal panel 110. The
transparent conductive layer 210 is formed of a transparent
conductive material. For example, the transparent conductive
layer may be formed of one of indium-tin-oxide (ITO) and
indium-zinc-oxide (IZO). Since there is no conductive ele-
ment on the color filter substrate for the IPS mode liquid
crystal panel 110, the IPS mode liquid crystal panel 110
requires the transparent conductive layer 210 for preventing
damages from a static electricity.

[0039] FIG. 4 is a schematic cross-sectional view of an IPS
mode LCD device according to the present invention, and
FIG. 5 is an enlarged view of “A” portion of FIG. 4.

[0040] Referring to FIGS. 4 and 5, the LCD module 100 is
modulated with the first and second covers 300 and 200.
Namely, the first cover 300 covers a front edge, a side surface
and a rear surface of the LCD module 100, and the second
cover 200 covers a front center of the LCD module 100. The
second cover 200 corresponds to the opening of the first cover
300.

[0041] The LCD module 100 includes the IPS mode liquid
crystal panel 110, the backlight unit 130, the main frame 140
and the bottom frame 150.

[0042] In the IPS mode liquid crystal panel 110, the com-
mon electrode 112 (of FIG. 3) and the pixel electrode 114 (of
FIG. 3) are formed on the first substrate 101 such that the
liquid crystal molecules in the liquid crystal layer 103 (of
FIG. 3) are driven by the horizontal electric field between the
common and pixel electrodes 112 and 114. The backlight unit
130 is disposed under and provides light toward the IPS mode
liquid crystal panel 110. The backlight unit 130 includes a
reflective plate 135, a light guide plate 133 on the reflective
plate 135, a lamp 137 and a lamp guide 138 at a side of the
light guide plate 133, and an optical sheet 131 over the light
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guide plate 133. For example, a cold cathode fluorescent
lamp, an external electrode fluorescent lamp, or a light emit-
ting diode may be used for the lamp 137. The first and second
polarization plates 1194 and 1195 for selectively transmitting
light are disposed at an outer side of the first and second
substrates 101 and 102, respectively.

[0043] In the above backlight unit 130, another lamp may
be disposed at opposite side of the lamp 137. The above
backlight unit 130 may be referred to as a side light type.
Alternatively, a direct type backlight unit, where the lamp is
directly on the reflective plate 125 without the light guide
plate 133, may be used.

[0044] Side surfaces of the backlight unit 130 and the IPS
mode liquid crystal panel 110 are covered with the main
frame 140, and the bottom surface of the backlight unit 130 is
covered with the bottom frame 150. As a result, the IPS mode
liquid crystal panel 110 and the backlight unit 130 are modu-
lated to by the main frame 140 and the bottom frame 150.
[0045] A printed circuit board 127 is connected to one side
of the IPS mode liquid crystal panel 110 via a connection
means 126. A unit for generating various control signals and
a data single is positioned on the printed circuit board 127.
Since the printed circuit board 127 is connected to a circuit or
a pad on one side of the first substrate 101, the first substrate
101 has a larger size than the second substrate 102. Namely,
when the first and second substrates 101 and 102 are attached,
the one side of the first substrate 101 is exposed by the second
substrate 102.

[0046] The LCD module 100 is disposed in the first cover
300. The front side of the LCD module 100 is exposed
through the opening of the first cover 300. To protect the front
side of the LCD module 100, the second cover 200 corre-
sponding to the opening to the first cover 300 is attached to the
front side of the LCD module 100. For example, the second
cover 200 may be attached to the LCD module 100 using an
adhesive means, e.g., adouble-sided tape 230. In addition, the
transparent conductive layer 210 is formed on the second
cover 200. When the second cover 200 is attached to the LCD
module 100, the transparent conductive layer 210 faces the
LCD module 100. Namely, the second cover 200 with the
transparent conductive layer 210 between the second cover
200 and the double-sided tape 230 is attached to the LCD
module 100. Accordingly, the transparent conductive layer
210 is closely attached to the LCD module 100 with the
double-sided tape 230 therebetween.

[0047] At one side of the transparent conductive layer 210,
a discharging path 220 for electrically connecting the trans-
parent conductive layer 210 and the first substrate 101 is
disposed. The discharging path 220 has a column shape. Due
to the transparent conductive layer 210 and the discharging
path 220, aunnecessary charge, e.g., a static electricity, on the
second substrate 102 is discharged through the transparent
conductive layer 210, the discharging path 220 and the first
substrate 101.

[0048] The discharging path 220 is formed of various con-
ductive materials. For example, the discharging path 220 may
be formed of a silver (Ag) dot or a conductive tape. At least
one discharging path 220 is formed.

[0049] The transparent conductive layer 210 has a size
being larger than the second substrate 102 and being substan-
tially equal to the first substrate 101. Namely, the second
cover 200, where the transparent conductive layer 210 is
formed, has a size being equal to or being larger than the first
substrate 101, and the transparent conductive layer 210 has a
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size being substantially equal to the first substrate 101. As a
result, the discharging path 220 is positioned at an outside of
the second substrate 102. Accordingly, the transparent con-
ductive layer 210 and the first substrate 101 are easily con-
nected to each other via the discharging path 220, and the
discharging path 220 does not occupy a display region.
[0050] The transparent conductive layer 210 has a column
shape. One end of the discharging path 220 contacts one side
of the transparent conductive layer 210, and the other end of
the discharging path 220 contacts the one side edge of the first
substrate 101 where the circuit or pad are formed. Since the
discharging path 220 is positioned not to overlap the second
substrate 102, the display region of the LCD module 100 is
not shaded by the discharging path 220. In addition, a side
viewing angle is not violated by the discharging path 220.
[0051] Inthe present invention, the transparent conductive
layer 210 is formed on a rear side of the second cover 200 to
be closely attached to the second substrate 102 of the IPS
mode liquid crystal panel 110, and the transparent conductive
layer 210 is electrically connected to the first substrate 101 via
the discharging path 220. As a result, damages from the static
electricity are prevented.

[0052] Namely, since there is no metallic element, e.g., a
common electrode on the second substrate 102, aunnecessary
charge, e.g., the static electricity, on the second substrate 102
of the IPS mode liquid crystal panel 110 is not discharged.
Accordingly, there are damages on the IPS mode liquid crys-
tal panel 110 from the static electricity.

[0053] To prevent the above damages, the second cover
200, which includes a transparent conductive layer 210, is
attached to the IPS mode liquid crystal panel 110 such that a
static electricity on the second substrate 102 is discharged
through the transparent conductive layer 210, the discharging
path 220 and the first substrate 101. The static electricity is
easily and quickly discharged such that a noise problem
resulting from an interference between the static electricity
and a signal in the IPS mode liquid crystal panel 110 and a
wavy problem on a displaying image resulting from an effect
of'the static electricity on a potential of the pixel electrode 114
(of FIG. 3) or the common electrode 112 (of FIG. 3) are
prevented.

[0054] Inaddition, since the transparent layer 210 is formed
on the second cover 200 not the second substrate 102, a
damage on the transparent conductive layer 210 or the second
polarizing plate 11954 is prevented. In more detail, when the
transparent conductive layer 210 is formed on the second
substrate 102, damages can be generated on the transparent
conductive layer 210 during successive processes such that
the transparent conductive layer 210 is not enough to dis-
charge the static electricity on the second substrate 102. In
addition, when a silver dot is formed with the transparent
conductive layer 210, which is formed on the second substrate
102, damages can be generated on the second polarizing plate
1195. However, since the transparent conductive layer 210 is
formed on the second cover 200 in the present invention, the
above problems are prevented.

[0055] As mentioned above, in the IPS mode LCD device,
the transparent conductive layer 210 as an anti-static layer is
formed on the second cover 200 covering a front side of the
LCD module 100 such that the static electricity on the second
substrate 102 of the IPS mode liquid crystal panel 110 is
discharged. In addition, since the transparent conductive
layer 210 is formed on the second cover 200, damages on the
transparent conductive layer or the second polarizing plate
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are prevented. Moreover, the transparent conductive layer
210 has a size larger than the second substrate 102 and sub-
stantially equal to the first substrate 101, the discharging path
220, which connects the transparent conductive layer 210 to
the first substrate 101, is positioned at an outside of the second
substrate 102. Accordingly, decrease of the display region by
the discharging path 220 is prevented.

[0056] It will be apparent to those skilled in the art that
various modifications and variations can be made in 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 pro-
vided they come within the scope of the appended claims and
their equivalents.

1. A liquid crystal display device, comprising:

a liquid crystal display module including an in-plane
switching mode liquid crystal panel;

afirst cover covering arear side of the liquid crystal display
module;

a second cover covering a front side of the liquid crystal
display module and including a transparent conductive
layer; and

a discharging path connecting the transparent conductive
layer to the in-plane switching mode liquid crystal panel,

wherein the transparent conductive layer is attached to the
liquid crystal display module.

2. The liquid crystal display device according to claim 1,
wherein the in-plane switching mode liquid crystal panel
includes:

first and second substrates facing each other;

a common electrode and a pixel electrode on the first sub-
strate and alternately arranged with each other; and

aliquid crystal layer between the first and second substrate.
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3. The liquid crystal display device according to claim 2,
wherein the first substrate is larger than the second substrate
such that one side of the first substrate is exposed.

4. The liquid crystal display device according to claim 3,
wherein the transparent conductive layer has a size substan-
tially equal to the first substrate.

5. The liquid crystal display device according to claim 4,
wherein one end of the discharging path contacts the trans-
parent conductive layer, and the other end of the discharging
path contacts the one side of the first substrate.

6. The liquid crystal display device according to claim 5,
wherein the discharging path has a column shape.

7. The liquid crystal display device according to claim 1,
wherein the discharging path includes one of a silver dot or a
conductive tape.

8. The liquid crystal display device according to claim 1,
wherein the transparent conductive layer includes one of
indium-tin-oxide or indium-zinc-oxide.

9. The liquid crystal display device according to claim 1,
wherein the second cover is attached to the liquid crystal
display module using a double-sided tape.

10. The liquid crystal display device according to claim 1,
the liquid crystal display module further includes:

a backlight unit disposed under and providing light toward

the in-plane switching mode liquid crystal panel;

a bottom frame covering the backlight unit; and

a main frame covering a side of the in-plane switching

mode liquid crystal panel.

* * * #* 3k
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