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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

CLAIM FOR PRIORITY

[0001] The present application claims priority to Korean
Patent Application No. 10-2007-0070870, filed on Jul. 13,
2007, the entirety of which is herein incorporated by refer-
ence.

FIELD

[0002] The present application relates to a liquid crystal
display (LCD) device for selectively driving a narrow view-
ing angle mode and a wide viewing angle mode, and more
particularly, to an LCD device capable of enhancing a bright-
ness of a display screen and facilitating a fabrication process
by providing barriers in a substrate so that a part or all of one
surface of the barriers can come in contact with black
matrixes, and a method for fabricating the same.

BACKGROUND

[0003] Generally, an LCD device is being widely used due
to its characteristics such as a light weight, a thin thickness,
and a low power consumption. Recently, application fields of
the LCD device are expanded to a portable computer such as
a notebook PC, office automation equipment, and audio/
video apparatus.

[0004] Inthe LCD device, a desired image is displayed on
ascreen by controlling an optical transmittance according to
image signals applied to a plurality of switching controllers
arranged in a matrix form.

[0005] The LCD device comprises an LC panel including a
color filter substrate which is an upper substrate, a thin film
transistor (TFT) array substrate which is a lower substrate,
and an L.C layer disposed between the two facing substrates;
and an LC panel driving portion for driving the LC panel by
supplying scan signals and image signals to the LC panel.
[0006] According to arrangement forms of liquid crystals
and electrodes for applying an electric field to the liquid
crystals, the LCD device is classified into an ECB (Electri-
cally Controlled Birefringence) mode LCD device, a VA
(Vertical Alignment) mode LCD device, a TN (Twisted Nem-
atic) mode LCD device, and an IPS (In Plane Switching)
mode LCD device.

[0007] Among the various types, the ECB mode and the TN
mode LCD devices have a disadvantage that a viewing angle
is narrow. On the contrary, the VA mode and the IPS mode
LCD devices have an advantage that a viewing angle is wide.
Accordingly, the VA mode and IPS mode LCD devices for a
wide viewing angle are being widely practised.

[0008] However, the VA mode and the IPS mode LCD
devices may cause the following problems. For example,
when the VA mode and the IPS mode LCD devices are used
for a user’s personal purpose, the user’s privacy may be dam-
aged by his neighbors. Furthermore, when the VA mode and
the IPS mode LCD devices are used for a confidential busi-
ness, the confidential contents may be leaked out.

[0009] So as to solve the problems related to security, an
LCD device for selectively implementing a display mode
between a narrow viewing angle mode and a wide viewing
angle mode has been proposed.
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[0010] Hereinafter, the LCD device for selectively imple-
menting a display mode between a narrow viewing angle
mode and a wide viewing angle mode will be explained in
more detail.

[0011] As shown in FIG. 1A, the LCD device for selec-
tively implementing a display mode between a narrow view-
ing angle mode and a wide viewing angle mode is provided
with an LC panel constituted with first, second, and third
substrates 8, 11 and 9.

[0012] Referring to FIGS. 1A and 1B, the first substrate 8
serves as a color filter substrate. RGB color filters 3 that define
RGB sub-pixels 2, and black matrixes 4 are formed on a
transparent substrate 1. Here, one group composed of each
one line of the RGB sub-pixels 2 defines one sub-pixel line 7.
That is, the RGB sub-pixel line 7 corresponds to one vertical
line of the RGB sub-pixels 2.

[0013] The second substrate 11 serves as a barrier substrate
having barriers 5 for controlling a viewing angle. The second
substrate 11 is attached to one surface of the first substrate 8
where the black matrixes 4 and the color filter 3 are not
formed. The barriers 5 formed at the second substrate 11 are
alternately formed above one RGB sub-pixel line 7 among a
plurality of the RGB sub-pixel lines 7. More concretely, the
barriers 5 are formed above one RGB sub-pixel line 7, but are
not formed above an adjacent RGB sub-pixel line 7. Again,
the barriers 5 are formed next to the adjacent RGB sub-pixel
line 7. The pattern is repeatedly formed. Here, the barriers 5
entirely overlap an entire upper portion of the corresponding
sub-pixel line 7, and partially extend to upper portions of
adjacent sub-pixel lines 7 in right and left directions.

[0014] Although not shown, the third substrate 9 serving as
a thin film transistor (TFT) array substrate includes gate and
data lines that define RGB sub-pixels 2 by crossing each other
on thetransparent substrate, TFT's formed at each sub-pixel 2,
and pixel electrodes.

[0015] As shown in FIG. 2A, when the conventional LCD
device is to be operated in a narrow viewing angle mode, the
RGB sub-pixels 2 having the barriers 5 thereabove are not
operated, but the RGB sub-pixels 2 not having the barriers 5
thereabove are operated. On the contrary, as shown in FIG. 2,
when the conventional LCD device is to be operated in a wide
viewing angle mode, all the RGB sub-pixels 2 are operated.

[0016] However, in the conventional LCD device, most of
the upper portions of the RGB sub-pixel 2 are shielded by the
barriers 5, thereby decreasing an aperture ratio and thus low-
ering a brightness of a display screen.

[0017] Also, in the conventional LCD device for selectively
implementing a display mode between a narrow viewing
angle mode and a wide viewing angle mode, the second
substrate 11 serving as a barrier substrate is provided thus to
increase manufacturing costs.

[0018] Furthermore, in order to space the color filter 3
formed at the first substrate 8 and the barriers 5 formed at the
second substrate 11 from each other, required are a process
for etching one surface of the first substrate 8 where the black
matrixes 4 and the color filter 3 are not formed, and a process
for attaching the first substrate 8 and the second substrate 11
to each other.

SUMMARY

[0019] In one embodiment, a liquid crystal display (LCD)
device comprises a substrate, and red, green, blue (RGB)
color filters. The RGB color filters are spaced from one
another with a predetermined gap therebetween on the sub-
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strate, and define RGB sub-pixels. The LCD device further
comprises black matrixes disposed at each space between the
RGB color filters, and barriers disposed at each interface
among the RGB sub-pixels such that the barriers control a
path of light that passes through a corresponding sub-pixel.
[0020] Inanother embodiment, a method for fabricating an
LCD device comprises preparing a substrate, and forming a
plurality of grooves on regions of an upper surface of the
substrate where black matrixes are to be formed, towards
inside ofthe substrate. The method further comprises forming
barriers by filling black resins in the grooves, forming black
matrixes on the substrate where the barriers are formed, and
forming RGB color filters on the substrate where the black
matrixes are formed, thereby defining RGB sub-pixels.
[0021] In yet another embodiment, a color filter substrate
comprises red, green, blue (RGB) color filters that are spaced
from one another with a predetermined gap therebetween,
and define RGB sub-pixels. The color filter substrate further
comprises black matrixes disposed at each space between the
RGB color filters, and barriers disposed at each interface
among the RGB sub-pixels such that the barriers control a
path of light that passes through a corresponding sub-pixel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] 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.
[0023] In the drawings:

[0024] FIG.1Aisasectional view ofaliquid crystal display
(LCD) device in accordance with the conventional art;
[0025] FIG. 1B is a plane view of the liquid crystal display
(LCD) device in accordance with the conventional art;
[0026] FIG. 2A is a sectional view of the LCD device of
FIGS. 1A and 1B which is driven in a narrow viewing angle
mode;

[0027] FIG. 2B is a sectional view of the LCD device of
FIGS. 1A and 1B which is driven in a wide viewing angle
mode;

[0028] FIG.3A isasectional view ofaliquid crystal display
(LCD) device according to a first embodiment;

[0029] FIG. 3B is a plane view of the liquid crystal display
(LCD) device according to a first embodiment;

[0030] FIG. 4A is a sectional view of the LCD device of
FIGS. 3A and 3B which is driven in a narrow viewing angle
mode;

[0031] FIG. 4B is a sectional view of the LCD device of
FIGS. 3A and 3B which is driven in a wide viewing angle
mode;

[0032] FIGS. 5A to 5D are sectional views illustrating a
method for fabricating the LCD device of FIGS. 3A and 3B;
[0033] FIG. 6A isasectional view ofaliquid crystal display
(LCD) device according to a second embodiment which is
driven in a narrow viewing angle mode;

[0034] FIG. 6B is a plane view of the liquid crystal display
(LCD) device according to a second embodiment which is
driven in a wide viewing angle mode;

[0035] FIG.7Aisasectional view ofaliquid crystal display
(LCD) device according to a third embodiment which is
driven in a narrow viewing angle mode; and

Jan. 15, 2009

[0036] FIG. 7B is a plane view of the liquid crystal display
(LCD) device according to a third embodiment which is
driven in a wide viewing angle mode.

DETAILED DESCRIPTION

[0037] Reference will now be made in detail to the pre-
ferred embodiments of the present disclosure, examples of
which are illustrated in the accompanying drawings.

[0038] Hereinafter, a liquid crystal display (LCD) device
and a method for fabricating the same according to the pre-
ferred embodiments of the present disclosure will be
explained in more detail with reference to the attached draw-
ings.

[0039] Aliquid crystal display (LCD) device according to a
first embodiment of the present disclosure will be explained
with reference to FIGS. 3A and 3B.

[0040] As shown, the liquid crystal display (LCD) device
according to a first embodiment of the present disclosure
comprises a substrate 101; RGB color filters 103 spaced from
one another with a predetermined gap therebetween on the
substrate 101, and defining RGB sub-pixels 102; black
matrixes 104 formed at each space between the RGB color
filters 103; and barriers 105 formed at each interface among
the RGB sub-pixels 102, for controlling a path of light that
passes through a corresponding sub-pixel 102. The barriers
105 are formed in the substrate with a bar shape so that one
surface thereof can come in contact with the black matrixes
104. A width of the barriers 105 is the same as or similar to a
width of the black matrixes 104 in right and left directions.
The RBG sub-pixels 102 constitute one unit pixel 106, and
one line of the unit pixels 106 constitutes one unit pixel line
107. The barriers 105 are formed at each interface between
the unit pixel lines 107. The barriers 105 are formed at each
interface between one unit pixel line 107 and two unit pixel
lines 107.

[0041] As shown in FIG. 3A, the LCD device according to
afirst embodiment of the present disclosure comprises a color
filter substrate 108, an upper substrate; a thin film transistor
(TFT) array substrate 109, a lower substrate; and an L.C layer
110 disposed between the two substrates.

[0042] The color filter substrate 108 includes a transparent
substrate 101, a color filter 103, black matrixes 104, barriers
105, and common electrodes (not shown) each formed on the
transparent substrate 101.

[0043] Although not shown, the TFT array substrate 109
includes gate and data lines that define RGB sub-pixels 102
by crossing each other on the transparent substrate, TFTs
formed at each sub-pixel 102, and pixel electrodes.

[0044] As shown in FIG. 3A, the color filter substrate 108
defines RGB sub-pixels 102 as RGB color filters 103 are
spaced from each other on the transparent substrate 101.
[0045] The color filter 103 passes light of a specific wave-
length, thereby implementing a color display.

[0046] The RGB sub-pixels 102 constitute one unit pixel
106, and one line of the unit pixels 106 defines one unit pixel
line 107. That is, the unit pixel line 107 corresponds to one
vertical line of the unit pixels 106.

[0047] Inthe drawings, RGB color filters 103 are formed on
the transparent substrate 101. However, the color filters 103
are not limited to the three colors. Rather, red, green, blue, and
white (RGBW) color filters 103 may be implemented. Here,
the white color filter is a sub-pixel having no color filter.
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[0048] In the drawings, RGB sub-pixels 102 of the unit
pixel 106 are arranged in a horizontal direction. However,
RGB sub-pixels 102 of the unit pixel 106 may be arranged in
a horizontal direction, etc.

[0049] The black matrixes 104 are formed at each interface
among the RGB color filters 103.

[0050] The black matrixes 104 prevent an optical interfer-
ence among the RGB sub-pixels 102 formed at the RGB color
filters 103, thereby preventing a contrast from lowering. The
black matrixes 104 are formed to overlap the gate lines, the
data lines, and the TFTs on the TFT array substrate 109, that
is, is formed at each region rather than the pixel electrodes.
[0051] Asshown in FIG. 3A, the color filter substrate 108 is
provided with the barriers 105 formed in the transparent
substrate 101 with a bar shape so that one surface thereof can
partially or entirely come in contact with the black matrixes
104.

[0052] The barriers 105 are formed at each interface
between the unit pixel lines 107 with a long bar shape, which
will be explained in more detail.

[0053] As shown in FIG. 3A, the barriers 105 of the LCD
device according to a first embodiment of the present disclo-
sure are formed at each interface between one unit pixel line
107 and two unit pixel lines 107. That is, the barriers 105 are
formed at each interface between a group (A) of one unit pixel
line 107 and a group (B) of two unit pixel lines 107. Each one
surface of the barriers 105 entirely or partially comes in
contact with the black matrixes 104. Here, the barriers 105 of
the LCD device may not come in contact with the black
matrixes 104, but may overlap the black matrixes 104.
[0054] Thebarriers 105 may overlap the black matrixes 104
with a width similar to or same as a right-left width of the
black matrixes 104. Since the barriers 105 overlap an upper
part of the black matrixes 104 without overlapping an upper
part of the RGB sub-pixels 102, a user of the LCD device can
not recognize the barriers 105.

[0055] Each length of the barriers 105 in upper and lower
directions, that is, each length from contact points with the
black matrixes 104 to upper surfaces of the barriers 105, is
properly designed according to a degree of a narrow viewing
angle to be implemented. More concretely, when a narrower
viewing angle in a narrow viewing angle mode is to be imple-
mented, each length of the barriers 105 in upper and lower
directions is designed to be long. On the contrary, when a
wider viewing angle in a narrow viewing angle mode is to be
implemented, each length of the barriers 105 in upper and
lower directions is designed to be short.

[0056] In the LCD device according to a first embodiment
of the present disclosure, a narrow viewing angle mode and a
wide viewing angle modeare selectively imiplemented, which
will be explained in more detail with reference to FIGS. 4A
and 4B.

[0057] In a narrow viewing angle mode, only the RGB
sub-pixels 102 of the group (A) having barriers 105 at both
interfaces between adjacent unit pixel lines 107 are driven,
but the RGB sub-pixels 102 of the group (B) of the other unit
pixel lines 107 are neither driven nor receive black data.
[0058] As shown in FIG. 4A, light incident to the RGB
sub-pixels 102 of the unit pixel lines 107 having the barriers
105 at each interface between adjacent unit pixel lines 107,
with a relatively larger incidence angle, is shielded by the
barriers 105. However, light incident thereto with a relatively
smaller incidence angle passes through inside of the transpar-
ent substrate 101 without being shielded by the barriers 105,
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and then is emitted outside the transparent substrate 101.
Accordingly, an optical path is controlled by the barriets 105,
and thus a screen of a narrow viewing angle can be imple-
mented.

[0059] When a wide viewing angle mode is to be imple-
mented, all the RGB sub-pixel lines 107 are driven.

[0060] As shown in FIG. 4B, most of the light incident to
the RGB sub-pixels 102 passes through inside of the trans-
parent substrate 101 without being shielded by the barriers
105, and then is emitted outside the transparent substrate 101.
Accordingly, a screen of a wide viewing angle can be imple-
mented.

[0061] Although not shown, the light incident to the RGB
sub-pixels 102 is light emitted from a backlight assembly
provided below the color filter substrate 108 and the TFT
array substrate 109.

[0062] Hereinafter, amethod for fabricating an LCD device
according to a first embodiment of the present disclosure will
be explained in more detail with reference to FIGS. 5A to 5D
and FIGS. 3A and 3B.

[0063] First, the transparent substrate 101 is prepared.
[0064] AsshowninFIG.5A,aplurality of grooves 105a are
formed on an upper surface of the transparent substrate 101
where the black matrixes 104 are to be formed, towards inside
of the transparent substrate 101. Here, the grooves 105q are
formed to overlap the black matrixes 104 to be formed on the
transparent substrate 101, with a width similar to or same as
each width of the black matrixes in right and left directions. A
length of the groove 1054 in upper and lower directions, that
is, a length from a surface of the transparent substrate 101
where the black matrixes 104 are to be formed to a lower end
of the groove 1054, is properly designed according to a degree
of a narrow viewing angle to be implemented. The grooves
105a are formed at each interface between one unit pixel line
107 and another unit pixel line 107. Here, the unit pixel line
107 corresponds to one vertical line of the unit pixels 106, and
one unit pixel 106 is composed of three RGB sub-pixels 102.
[0065] As shown in FIG. 5B, a black resin is filled in the
grooves 105a formed on the transparent substrate 101,
thereby forming the barriers 105

[0066] As shown in FIG. 5C, the black matrixes 104 are
formed on the transparent substrate 101 where the barriers
105 are formed. Here, the black matrixes 104 are formed to
overlap the barriers 105 with a width similar to or same as a
right-left width of the barriers 105.

[0067] As shown in FIG. 5D, RGB color filters 103 are
formed on the transparent substrate 101 where the black
matrixes 104 are formed, thereby defining RGB sub-pixels
102. Here, the RBG sub-pixels 102 constitute one unit pixel
106, and one line of the unit pixels 106 constitutes one unit
pixel line 107.

[0068] Aliquid crystal display (LCD) device according to a
second embodiment of the present disclosure will be
explained with reference to FIGS. 6 A and 6B.

[0069] Explanation for same components of the LCD
device according to the second embodiment as those of the
LCD device according to the first embodiment will be omit-
ted. And, components of the LCD device according to the
second embodiment not shown in FIGS. 6A and 6B will be
explained with reference to the LCD device according to the
first embodiment.

[0070] As shown, the liquid crystal display (LCD) device
according to the second embodiment of the present disclosure
comprises a substrate 201; RGB color filters 203 spaced from
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one another with a predetermined gap therebetween on the
substrate 201, and defining RGB sub-pixels 202; black
matrixes 204 formed at each space between the RGB color
filters 203; and barriers 205 formed at each interface among
the RGB sub-pixels 202, for controlling a path of light that
passes through a corresponding sub-pixel 202. The barriers
205 are formed in the substrate 201 with a bar shape so that
one surface thereof can come in contact with the black
matrixes 204. A width of the barriers 205 is the same as or
similar to a width of the black matrixes 204. The RBG sub-
pixels 202 constitute one unit pixel (refer to 106 of FIG. 3B),
and one line of the unit pixels constitutes one unit pixel line
(refer to 107 of FIG. 3B). The barriers 205 are formed at each
interface among one unit pixel line, one unit pixel line, and
two unit pixel lines.

[0071] Referring to FIG. 3A of the first embodiment of the
present disclosure, the LCD device according to the second
embodiment of the present disclosure comprises a color filter
substrate 208 which is an upper substrate, and a thin film
transistor (TFT) array substrate (refer to 109 of FIG. 3A)
which is a lower substrate.

[0072] The color filter substrate 208 includes the transpar-
ent substrate 201, the color filter 203, the black matrixes 204,
the barriers 205, and common electrodes (not shown) each
formed on the transparent substrate 201. Although not shown,
the TFT array substrate includes gate and data lines that
define RGB sub-pixels 202 by crossing each other on the
transparent substrate 201, TFTs formed at each sub-pixel 202,
and pixel electrodes.

[0073] As shown in FIGS. 6A and 6B, RGB color filters
203 of the color filter substrate 208 are spaced from one
another with a predetermined gap therebetween on the trans-
parent substrate 201, thereby defining RGB sub-pixels 202.
[0074] The RGB sub-pixels 202 constitute one unit pixel
(refer to 106 of FIG. 3B), and one line of the unit pixels
defines one unit pixel line (refer to 107 of FIG. 3B). That s,
the unit pixel line corresponds to one vertical line of the unit
pixels.

[0075] The black matrixes 204 are formed at each space
between the RGB color filters 203.

[0076] As shown in FIGS. 6A and 6B, the barriers 205 are
formed in the transparent substrate 201 with a bar shape so
that one surface thereof can partially or entirely come in
contact with the black matrixes 204.

[0077] The barriers 205 are formed at each interface
between the unit pixel lines with a long bar shape, which will
be explained in more detail.

[0078] As shown in FIGS. 6A and 6B, the barriers 205 of
the LCD device according to a second embodiment of the
present disclosure are formed at each interface among one
unit pixel line, one unit pixel line, and two unit pixel lines.
That is, the barriers 205 are formed at each interface among a
group (C) of one unit pixel line, a group (D) of one unit pixel
line, and a group (E) of two unit pixel lines. Fach one surface
of the barriers 205 entirely or partially comes in contact with
the black matrixes 204. Here, the barriers 205 of the LCD
device may not come in contact with the black matrixes 204,
but may overlap the black matrixes 204.

[0079] Thebarriers 205 may overlap the black matrixes 204
with a width similar to or same as a right and left width of the
black matrixes 204. Since the barriers 205 overlaps an upper
part of the black matrixes 204 without overlapping an upper
part of the RGB sub-pixels 202, a user of the LCD device can
not recognize the barriers 205.
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[0080] Each length of the barriers 205 in upper and lower
directions, that is, each length from contact points with the
black matrixes 204 to upper surfaces of the barriers 205, is
properly designed according to a degree of a narrow viewing
angle to be implemented. More concretely, when a narrower
viewing angle in a narrow viewing angle mode is to be imple-
mented, each length of the barriers 205 in upper and lower
directions is designed to be long. On the contrary, when a
wider viewing angle in a narrow viewing angle mode is to be
implemented, each length of the barriers 205 in upper and
lower directions is designed to be short.

[0081] In the LCD device according to a second embodi-
ment of the present disclosure, a narrow viewing angle mode
and a wide viewing angle mode are selectively implemented,
which will be explained in more detail with reference to
FIGS. 6A and 6B.

[0082] In a narrow viewing angle mode, only the RGB
sub-pixels 202 of the unit pixel line having barriers 105 at
both interfaces between adjacent unit pixel lines are driven,
but the RGB sub-pixels 202 of the other unit pixel lines are
neither driven nor receive black data.

[0083] That is, in a narrow viewing angle mode, only the
RGB sub-pixels 202 of a first group (C) having one unit pixel
line, and a second group (D) having another unit pixel line are
driven, but a third group (E) having two unit pixel lines are
neither driven nor receive black data. Here, the C, D, and E are
respectively provided with the barriers 205 at each interface
between adjacent unit pixel lines.

[0084] As shown in FIGS. 6A and 6B, light incident to the
RGB sub-pixels 202 of the unit pixel lines having the barriers
205 at each interface between adjacent unit pixel lines, with a
relatively larger incidence angle, is shielded by the barriers
205. However, light incident thereto with a relatively smaller
incidence angle passes through inside of the transparent sub-
strate 201 without being shielded by the barriers 205, and then
is emitted outside the transparent substrate 201. Accordingly,
an optical path is controlled by the barriers 205, and thus a
screen of a narrow viewing angle can be implemented.
[0085] Inthe narrow viewing angle mode, only a half of the
RGB sub-pixels of the color filter substrate 208 are driven,
thereby having a higher aperture ratio than that of the first
embodiment.

[0086] When a wide viewing angle mode is to be imple-
mented, all the RGB sub-pixel lines are driven.

[0087] As shown in FIGS. 6A and 6B, most of the light
incident to the RGB sub-pixels 202 passes through inside of
the transparent substrate 201 without being shielded by the
barriers 205, and then is emitted outside the transparent sub-
strate 201. Accordingly, a screen of a wide viewing angle can
be implemented.

[0088] Although not shown, the light incident to the RGB
sub-pixels 202 is light emitted from a backlight assembly
provided below the color filter substrate 208 and the TFT
array substrate.

[0089] A method for fabricating an LCD device according
to a second embodiment of the present disclosure is the same
as the method according to the first embodiment except for
the position of the barriers 205. Therefore, explanation for the
method for fabricating an LCD device according to a second
embodiment of the present disclosure will be omitted.
[0090] That is, the method for fabricating an LCD device
according to the second embodiment of the present disclosure
is the same as the method according to the first embodiment,
except that the barriers 205 are formed at each interface
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between one unit pixel line and one unit pixel line, or between
one unit pixel line and two unit pixel lines.

[0091] Aliquid crystal display (LCD) device accordingto a
third embodiment of the present disclosure will be explained
with reference to FIGS. 7A and 7B.

[0092] Explanation for same components of the LCD
device according to the third embodiment as those of the LCD
devices according to the first and second embodiments will be
omitted. And, components of the LCD device according to the
third embodiment not shown in FIGS. 7A and 7B will be
explained with reference to the LCD device according to the
first embodiment.

[0093] As shown in FIGS. 7A and 7B, the liquid crystal
display (LCD) device according to the third embodiment of
the present disclosure comprises: a substrate 301; RGB color
filters 303 spaced from one another with a predetermined gap
therebetween on the substrate 301, and defining RGB sub-
pixels 302; black matrixes 304 formed at each space between
the RGB color filters 303; and barriers 305 formed at each
interface among the RGB sub-pixels 302, for controlling a
path of light that passes through a corresponding sub-pixel
302. The barriers 305 are formed in the substrate 301 with a
bar shape so that one surface thereof can come in contact with
the black matrixes 304. Fach width of the barriers 305 in right
and left directions is the same as or similar to each width of the
black matrixes 304 in right and left directions. The RBG
sub-pixels 302 constitute one unit pixel (refer to 106 of FIG.
3B), and one line of the unit pixels constitutes one unit pixel
line (refer to 107 of FIG. 3B). The barriers 305 are further
formed at each interface among the RGB sub-pixels 302 in an
alternate manner between two unit pixel lines and two unit
pixel lines.

[0094] Referring to FIG. 3A of the first embodiment of the
present disclosure, the LCD device according to the third
embodiment of the present disclosure comprises a color filter
substrate 308 which is an upper substrate, and a thin film
transistor (TFT) array substrate (refer to 109 of FIG. 3A)
which is a lower substrate.

[0095] The color filter substrate 308 includes the transpar-
ent substrate 301, the color filter 303, the black matrixes 304,
the barriers 305, and common electrodes (not shown) each
formed on the transparent substrate 301.

[0096] Although not shown, the TFT array substrate
includes gate and data lines that define RGB sub-pixels 302
by crossing each other on the transparent substrate 301, TFTs
formed at each sub-pixel 302, and pixel electrodes.

[0097] As shown in FIGS. 7A and 7B, RGB color filters
303 of the color filter substrate 308 are spaced from one
another with a predetermined gap therebetween on the trans-
parent substrate 301, thereby defining RGB sub-pixels 302.
[0098] The RGB sub-pixels 302 constitute one unit pixel,
and one line of the unit pixels defines one unit pixel line. That
is, the unit pixel line corresponds to one vertical line of the
unit pixels.

[0099] The black matrixes 304 are formed at each space
between the RGB color filters 303.

[0100] As shown in FIGS. 7A and 7B, the barriers 305 are
formed in the transparent substrate 301 with a bar shape so as
to come in contact with the black matrixes 304.

[0101] The barriers 305 are formed at each interface
between the unit pixel lines with a long bar shape, which will
be explained in more detail.

[0102] As shown in FIGS. 7A and 7B, the barriers 305 of
the LCD device according to a third embodiment of the
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present disclosure are formed at each interface between two
unit pixel lines and two unit pixel lines. The barriers 305 are
further formed at each interface among the RGB sub-pixels
302 in an alternate manner between the two unit pixel lines
and the two unit pixel lines.

[0103] That is, the barriers 305 are formed at each interface
between a group having two unit pixel lines and a group
having another two unit pixel lines, and are further formed at
each interface among the RGB sub-pixels 302 in an alternate
manner between the two groups. Each one surface of the
barriers 305 entirely or partially comes in contact with the
black matrixes 304. Here, the barriers 305 of the LCD device
may not come in contact with the black matrixes 304, but may
overlap the black matrixes 304.

[0104] Thebarriers 305 may overlap the black matrixes 304
with a width similar to or same as a right-left width of the
black matrixes 304. Since the barriers 305 overlap an upper
part of the black matrixes 304 without overlapping an upper
part of the RGB sub-pixels 302, a user of the LCD device can
not recognize the barriers 305.

[0105] Each length of the barriers 305 in upper and lower
directions, that is, each length from contact points with the
black matrixes 304 to upper surfaces of the barriers 305, is
properly designed according to a degree of a narrow viewing
angle to be implemented. More concretely, when a narrower
viewing angle in a narrow viewing angle mode is to be imple-
mented, each length of the barriers 305 in upper and lower
directions is designed to be long. On the contrary, when a
wider viewing angle in a narrow viewing angle mode is to be
implemented, each length of the barriers 305 in upper and
lower directions is designed to be short.

[0106] Inthe LCD device according to a third embodiment
of the present disclosure, a narrow viewing angle mode and a
wide viewing angle mode are selectively implemented, which
will be explained in more detail with reference to FIGS. 7A
and 7B.

[0107] In a narrow viewing angle mode, only the RGB
sub-pixels 302 of the unit pixel lines having the barriers 305
at each interface among the RGB color filters 303 are driven,
but the RGB sub-pixels 302 of other unit pixel lines are not
driven.

[0108] That is, in a narrow viewing angle mode, only the
RGB sub-pixels 302 of a group (G) are driven, the group (G)
having two unit pixel lines in which the barriers 305 are
formed at each interface among the RGB color filters 303.
However, the RGB sub-pixels 302 of a group (F) having
another two unit pixel lines are not driven.

[0109] As shown in FIGS. 7A and 7B, light incident to the
RGB sub-pixels 302 of the unit pixel lines having the barriers
305 at each interface among the RGB color filters 303, with a
relatively larger incidence angle is shielded by the barriers
305. However, light incident thereto with a relatively smaller
incidence angle passes through inside of the transparent sub-
strate 301 without being shielded by the barriers 305, and then
is emitted outside the transparent substrate 301. Accordingly,
an optical path is controlled by the barriers 305, and thus a
screen of a narrow viewing angle can be implemented.
[0110] Inthe narrow viewing angle mode, only a half ofthe
RGB sub-pixel lines of the color filter substrate 308 are
driven, thereby having a higher aperture ratio than that of the
first embodiment and the second embodiment.

[0111] When a wide viewing angle mode is to be imple-
mented, all the RGB sub-pixel lines are driven.
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[0112] As shown in FIGS. 7A and 7B, most of the light
incident to the RGB sub-pixels 302 passes through inside of
the transparent substrate 301, and then is emitted outside the
transparent substrate 301. Accordingly, a screen of a wide
viewing angle can be implemented.

[0113] Although not shown, the light incident to the RGB
sub-pixels 302 is light emitted from a backlight assembly
provided below the color filter substrate 308 and the TFT
array substrate.

[0114] A method for fabricating an LCD device according
to a third embodiment of the present disclosure is the same as
the methods according to the first and second embodiments
except for each position and longitudinal length of the barri-
ers 305. Therefore, explanation for the method for fabricating
an LCD device according to the third embodiment of the
present disclosure will be omitted.

[0115] That is, the method for fabricating an LCD device
according to the third embodiment of the present disclosure is
different from the methods according to the first and second
embodiments, in that the barriers 305 are formed at each
interface between two unit pixel lines and two unit pixel lines,
and the barriers 305 are further formed at each interface
among the RGB sub-pixels in an alternate manner between
the two unit pixel lines and the two unit pixel lines.

[0116] Inthe methodfor fabricatingan LCD device accord-
ing to the third embodiment of the present disclosure, the
barriers 305 are formed at each interface among the RGB
sub-pixels 302. Accordingly, even if each length of the barri-
ers 305 in upper and lower directions is shorter than each
length of the first and second embodiments, the same effect as
those of the first and second embodiments can be obtained. As
a result, the grooves formed on the transparent substrate 301
(refer to 1054 of FIG. 5A) can have a minimized depth when
the barriers 305 are formed.

[0117] In the LCD device, the barriers are formed in the
substrate so as to come in contact with the black matrixes,
thereby selectively implementing a narrow viewing angle
mode and a wide viewing angle mode.

[0118] Furthermore, in the LCD device, each width of the
barriers in right and left directions is the same as or similar to
each width of the black matrixes in right and left directions.
Accordingly, an aperture ratio is increased than that of the
conventional LCD device for selectively implementing a nat-
row viewing angle mode and a wide viewing angle mode,
thereby enhancing a brightness of a display screen.

[0119] Moreover, in the LCD device, the barriers are sim-
ply formed by forming the grooves on the transparent sub-
strate of the color filter substrate and then by filling black
resins in the grooves. Accordingly, the fabrication process of
the LCD device is facilitated.

[0120] The foregoing embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, structures,
methods, and other characteristics of the exemplary embodi-
ments described herein may be combined in various ways to
obtain additional and/or alternative exemplary embodiments.
[0121] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
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description, unless otherwise specified, but rather should be
construed broadly within its scope as defined in the appended
claims, and therefore all changes and modifications that fall
within the metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be embraced
by the appended claims.

What is claimed is:

1. A liquid crystal display (LCD) device, comprising;

a substrate;

red, green, blue (RGB) color filters that are spaced from

one another with a predetermined gap therebetween on
the substrate, and define RGB sub-pixels;

black matrixes disposed at each space between the RGB

color filters; and

barriers disposed at each interface among the RGB sub-

pixels such that the barriers control a path of light that
passes through a corresponding sub-pixel.

2. The LCD device of claim 1, wherein the barriers are
disposed in the substrate with a bar shape such that one
surface thereof comes in contact with the black matrixes, and

wherein a width of the barriers is substantially the same as

or similar to a width of the black matrixes.

3. The LCD device of claim 1, wherein the RGB sub-pixels
comprise one unit pixel, one line of the unit pixels comprises
one unit pixel line, and the barriers are disposed at each
interface between the unit pixel lines.

4. The LCD device of claim 3, wherein the barriers are
disposed at each interface between one unit pixel line and two
unit pixel lines.

5. The LCD device of claim 4, wherein in a narrow viewing
angle mode, only the unit pixel lines that have the barriers at
both sides thereof are driven, whereas all the unit pixel lines
are driven in a wide viewing angle mode.

6. The LCD device of claim 3, wherein the barriers are
disposed at each interface among one unit pixel line, one umt
pixel line, and two unit pixel lines.

7. The LCD device of claim 6, wherein in a narrow viewing
angle mode, only the unit pixel lines that have the barriers at
both sides thereof are driven, whereas all the unit pixel lines
are driven in a wide viewing angle mode.

8. The LCD device of claim 3, wherein the barriers are
disposed at each interface between two unit pixel lines and
two unit pixel lines, and are further disposed at each interface
among the RGB sub-pixels in an alternate manner between
the two unit pixel lines and the two unit pixel lines.

9. The LCD device of claim 8, wherein in a narrow viewing
angle mode, only the unit pixel lines that have the barriers at
each interface among the RGB color filters are driven,
whereas all the unit pixel lines are driven in a wide viewing
angle mode.

10. A method for fabricating an LCD device, comprising:

preparing a substrate;

forming a plurality of grooves on regions of an upper
surface of the substrate where black matrixes are to be
formed, towards inside of the substrate;

forming barriers by filling black resins in the grooves;

forming black matrixes on the substrate where the bar-
riers are formed; and

forming RGB color filters on the substrate where the
black matrixes are formed, thereby defining RGB
sub-pixels.

11. The method of claim 10, wherein the RGB sub-pixels
comprise one unit pixel, one line of the unit pixels comprises
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one unit pixel line, and the barriers are formed at each inter-
face between the unit pixel lines.

12. The method of claim 11, wherein the barriers are
formed at each interface between one unit pixel line and two
unit pixel lines.

13. The method of claim 11, wherein the barriers are
formed at each interface among one unit pixel line, one unit
pixel lines, and two unit pixel lines.

14. The method of claim 11, wherein the barriers are
formed at each interface between two unit pixel lines and two
unit pixel lines,

wherein the barriers are further formed at each interface

among the RGB sub-pixels in an alternate manner
between the two unit pixel lines and the two unit pixel
lines.

15. A color filter substrate comprising:

red, green, blue (RGB) color filters that are spaced from

one another with a predetermined gap therebetween, and

define RGB sub-pixels;

black matrixes disposed at each space between the RGB
color filters; and

barriers disposed at each interface among the RGB sub-
pixels such that the barriers control a path of light that
passes through a corresponding sub-pixel.
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16. The color filter substrate of claim 15, wherein the
barriers are disposed in the substrate with a bar shape such
that one surface thereof comes in contact with the black
matrixes, and

wherein a width of the barriers is substantially the same as

or similar 1o a width of the black matrixes.

17. The color filter substrate of claim 15, wherein the RGB
sub-pixels comprise one unit pixel, one line of the unit pixels
comprises one unit pixel line, and the barriers are disposed at
each interface between the unit pixel lines.

18. The color filter substrate of claim 17, wherein the
barriers are disposed at each interface between one unit pixel
line and two unit pixel lines.

19. The color filter substrate of claim 17, wherein the
barriers are disposed at each interface among one unit pixel
line, one unit pixel line, and two unit pixel lines.

20. The color filter substrate of claim 17, wherein the
barriers are disposed at each interface between two unit pixel
lines and two unit pixel lines, and are further disposed at each
interface among the RGB sub-pixels in an alternate manner
between the two unit pixel lines and the two unit pixel lines.
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