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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims priority to Korean Patent
Application No. 2006-0126542, filed on Dec. 12, 2006, and
all the benefits accruing therefrom under 35 U.S.C. § 119, the
contents of which in its entirety are herein incorporated by
reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (“LCD”) device, and more particularly, to an LCD
device which includes a color filter formed in a thin film
transistor substrate.

[0004] (b) Description of the Related Art

[0005] A liquid crystal display (“LCD”) device includes a
first substrate including a thin film transistor, a second sub-
strate facing the first substrate and a liquid crystal layer inter-
posed between the first substrate and the second substrate.
[0006] The LCD device displays images by applying elec-
tric fields to the liquid crystal layer, which changes the ori-
entation of liquid crystal molecules in the liquid crystal layer,
which in turn varies the transmittance of light through the
liquid crystal layer. The LCD device may then generate an
image by using a plurality of pixels each of which are capable
of varying the transmittance of light through a portion of the
LCD device.

[0007] The LCD may display moving images by rapidly
displaying a series of images. Fach image in the series is
called a frame. A human observer perceives the series of
rapidly changing images as motion.

[0008] Recently, LCD devices have employed a color filter
onarray (“CFOA”) type of color filter wherein a color filter is
formed on the first substrate. In LCD devices utilizing the
CFOA type of color filter, color filters including different
colors contact each other on boundaries between pixels of the
LCD device.

[0009] The color filters contacting each other on the bound-
aries overlap or are spaced apart from each other, thereby
creating a non-uniform cell gap on the boundaries between
the pixels.

[0010] A pixel electrode is not typically formed on the
boundaries between the pixels and therefore liquid crystals
disposed on the boundaries sustain an initial alignment and
are not affected by changes in the electric fields of surround-
ing pixels. The liquid crystals disposed on the boundaries are
aligned at an inclination due to the non-uniform cell gap.
[0011] Some of lightincident to the liquid crystals disposed
on the boundaries between the pixels is emitted to the outside
through the inclined liquid crystals. The light leakage causes
contrast ratio reduction and also causes black color coordi-
nates to change.

BRIEF SUMMARY OF THE INVENTION

[0012] Accordingly, it is an aspect of the present invention
to provide a liquid crystal display device which reduces or
effectively prevents problems caused by light leakage.
[0013] Additional aspects and/or advantages of the present
invention will be set forth in part in the description which
follows and, in part, will be obvious from the description, or
may be learned by practice of the present invention.
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[0014] An exemplary embodiment of a liquid crystal dis-
play (“LCD”) device includes; a first substrate, a second
substrate which includes a common electrode and faces the
first substrate, and a liquid crystal layer disposed between the
first substrate and the second substrate, the first substrate
including; a plurality of pixels, each pixel being connected to
a data line and a gate line, a thin film transistor electrically
connected to the data line and the gate line, a pixel electrode
electrically connected to the thin film transistor, a color filter
which includes a first sub color filter, a second sub color filter
and a third sub color filter, each of the first, second and third
sub color filters including a different color, and a shield elec-
trode which receives a common voltage and is disposed sub-
stantially parallel to the data line along a boundary between
adjacent pixels on the color filter, wherein the color filter
disposed below the shield electrode includes a convex region
which protrudes toward the second substrate, the plurality of
pixels include a first pixel including the first sub color filter, a
second pixel including the second sub color filter and a third
pixel including the third sub color filter, and the third sub
color filter forms the convex region between the first sub color
filter and the second sub color filter on a first boundary
between the first pixel and the second pixel along the data
line.

[0015] According to an exemplary embodiment of the
present invention, the third sub color filter forms the convex
region on a second boundary between the second pixel and
the third pixel along the data line, and forms the convex region
on a third boundary between the first pixel and the third pixel
along the data line.

[0016] According to an exemplary embodiment of the
present invention, the first sub color filter and the second sub
color filter are spaced apart from each other withrespect to the
first boundary.

[0017] According to an exemplary embodiment of the
present invention, the first sub color filter is a red color, the
second sub color filter is a green color and the third sub color
filter is a blue color.

[0018] According to an exemplary embodiment of the
present invention, the thin film transistor includes a first thin
film transistor and a second thin film transistor, and the pixel
electrode includes a first pixel electrode electrically con-
nected to the first thin film transistor and a second pixel
electrode separated from the first pixel electrode and is elec-
trically connected to the second thin film transistor.

[0019] According to an exemplary embodiment of the
present invention, the first thin film transistor and the second
thin film transistor are connected to the same gate line.

[0020] According to an exemplary embodiment of the
present invention, the data line includes a first data line con-
nected to the first thin film transistor and a second data line
connected to the second thin film transistor.

[0021] According to an exemplary embodiment of the
present invention, the pixel electrode includes a pixel elec-
trode cutting pattern, the common electrode includes a com-
mon electrode cutting pattern, and the liquid crystal layer is
configured in a vertical alignment (“VA”) mode.

[0022] According to an exemplary embodiment of the
present invention, the shield electrode at least partially covers
the first and second data lines.

[0023] According to an exemplary embodiment of the
present invention, the shield electrode is disposed in substan-
tially the same layer as the pixel electrode.
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[0024] According to an exemplary embodiment of the
present invention, the first substrate further includes a light
blocking layer disposed on the boundaries between the pixels
along the data line.

[0025] According to an exemplary embodiment of the
present invention, the light blocking layer is in a floating state.

[0026] According to an exemplary embodiment of the
present invention, a center point of the light blocking layer
along a direction substantially parallel to the gate line is
disposed closer to one of the first data line and the second data
line.

[0027] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed on the
first boundary with the center point closer to the second pixel.

[0028] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed on the
second boundary with the center point closer to the second
pixel.

[0029] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed on the
third boundary with the center point closer to the first pixel.

[0030] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed in sub-
stantially the same layer as the gate line.

[0031] An exemplary embodiment of an LCD device
includes; a first substrate, a second substrate which includes a
common electrode and faces the first substrate, and a liquid
crystal layer disposed between the first substrate and the
second substrate, the first substrate including; a plurality of
pixels, each pixel being connected to a data line and a gate
line, a thin film transistor electrically connected to the data
line and the gate line, a pixel electrode electrically connected
to the thin film transistor, a color filter which includes a first
sub color filter, a second sub color filter and a third sub color
filter, each of the first, second and third sub color filters
including a different color, a shield electrode which receives
acommon voltageand is disposed substantially parallel to the
data line along a boundary between adjacent pixels on the
color filter, and a light blocking layer disposed on the bound-
ary between the pixels along the data line.

[0032] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed in sub-
stantially the same layer as the gate line and is in a floating
state.

[0033] According to an exemplary embodiment of the
present invention, the first sub color filter is a red color, the
second sub color filter is a green color and the third sub color
filter is a blue color, the pixel includes a first pixel including
the first sub color filter, a second pixel including the second
sub color filter, and a third pixel including the third sub color
filter, the light blocking layer includes a center point along a
direction substantially parallel to the gate line, the center
pointis disposed closer to the second pixel on a first boundary
between the first pixel and the second pixel along the data
line.

[0034] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed on a
second boundary between the second pixel and the third pixel
along the data line with the center point closer to the second
pixel.

[0035] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed on a
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third boundary between the first pixel and the third pixel
along the data line with the center point closer to the second
pixel.

[0036] According to an exemplary embodiment of the
present invention, the color filter disposed below the shield
electrode includes a convex region which protrudes toward
the second substrate, and the third sub color filter forms the
convex region between the first sub color filter and the second
sub color filter on a first boundary between the first pixel and
the second pixel along the data line.

[0037] According to an exemplary embodiment of the
present invention, the first sub color filter is a red color, the
second sub color filter is a green color, and the third sub color
filter is a blue color.

[0038] According to an exemplary embodiment of the
present invention, the third sub color filter forms the convex
region on a second boundary between the second pixel and
the third pixel along the data line, and forms the convex region
on a third boundary between the first pixel and the third pixel
along the data line.

[0039] According to an exemplary embodiment of the
present invention, the thin film transistor includes a first thin
film transistor and a second thin film transistor, and the pixel
electrode includes a first pixel electrode electrically con-
nected to the first thin film transistor and a second pixel
electrode separated from the first pixel electrode and electri-
cally connected to the second thin film transistor.

[0040] According to an exemplary embodiment of the
present invention, the first thin film transistor and the second
thin film transistor are connected to the same gate line, and the
data line includes a first data line connected to the first thin
film transistor and a second data line connected to the second
thin film transistor.

[0041] According to an exemplary embodiment of the
present invention, a center point of the light blocking layer
along a direction substantially parallel to the gate line is
disposed closer to one of the first data line and the second data
line.

[0042] According to an exemplary embodiment of the
present invention, the pixel electrode includes a pixel elec-
trode cutting pattern, the common electrode includes a com-
mon electrode cutting pattern, and the liquid crystal layer is
configured in a VA mode.

[0043] According to an exemplary embodiment of the
present invention, the shield electrode is disposed in substan-
tially the same layer as the pixel electrode, and at least par-
tially covers the first and second data lines.

[0044] An exemplary embodiment of an LCD device
includes; afirst substrate, a second substrate which includes a
common electrode and faces the first substrate, and a liquid
crystal layer disposed between the first substrate and the
second substrate, the first substrate including; a plurality of
pixels, each pixel being connected to a data line and a gate
line, a thin film transistor electrically connected to the data
line and the gate line, a pixel electrode electrically connected
to the thin film transistor, a color filter which includes a first
sub color filter, a second sub color filter and a third sub color
filter, each of the first, second and third sub color filters
including a different color, and a light blocking layer disposed
on aboundary between neighboring pixels along the data line,
the data line including a first data line disposed on a right side
of the pixels and a second data line disposed on a left side of
the pixels, and the pixel electrode at least partially covering
the first data line and the second data line.
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[0045] According to an exemplary embodiment of the
present invention, the color filter is concave on the boundary
between the neighboring pixels along the data line.

[0046] According to an exemplary embodiment of the
present invention, the thin film transistor includes a first thin
film transistor electrically connected to the first data line and
a second thin film transistor electrically connected to the
second data line, and the pixel electrode includes a first pixel
electrode electrically connected to the first thin film transistor
and a second pixel electrode separated from the first pixel
electrode and electrically connected to the second thin film
transistor.

[0047] According to an exemplary embodiment of the
present invention, the second pixel electrode at least partially
surrounds the first pixel electrode, and at least partially covers
the first data line and the second data line.

[0048] According to an exemplary embodiment of the
present invention, the first pixel electrode has a bracket shape.
[0049] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed in sub-
stantially the same layer as the gate line and is in a floating
state.

[0050] According to an exemplary embodiment of the
present invention, a center point of the light blocking layer
along a direction substantially parallel to the gate line is
disposed closer to one of the first data line and a second data
line.

[0051] According to an exemplary embodiment of the
present invention, the first sub color filter includes a red color,
the second sub color filter includes a green color and the third
sub color filter includes a blue color, the pixels include a first
pixel including the first sub color filter, a second pixel includ-
ing the second color filter, and a third pixel including the third
color filter, and a center point of the light blocking layer along
a direction substantially parallel to the gate line is disposed
closer to one of the first data line and the second data line.
[0052] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed on a
second boundary between the second pixel and the third pixel
along the data line with the center point closer to the second
pixel.

[0053] According to an exemplary embodiment of the
present invention, the light blocking layer is disposed on a
third boundary between the first pixel and the third pixel
along the data line with the center point closer to the first
pixel.

[0054] According to an exemplary embodiment of the
present invention, the pixel electrode includes a pixel elec-
trode cutting pattern, the common electrode includes a com-
mon electrode cutting pattern, and the liquid crystal layer is
configured in a VA mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] The above and/or other aspects, features and advan-
tages of the present invention will become more apparent and
more readily appreciated from the following description of
the exemplary embodiments, taken in conjunction with the
accompany drawings of which:

[0056] FIG.1 is an equivalent circuit diagram of an exem-
plary embodiment of a single pixel in a first exemplary
embodiment of a liquid crystal display (“LCD”) device
according to the present invention;

Jun. 12,2008

[0057] FIG. 2 illustrates a principle of improving visibility
in the first exemplary embodiment of an LCD device accord-
ing to the present invention;

[0058] FIG. 3 is a top plan layout view illustrating the first
exemplary embodiment of an LCD device according to the
present invention;

[0059] FIG. 4 is a cross-sectional view of the first exem-
plary embodiment of an LCD device according to the present
invention, taken along line IV-IV in FIG. 3;

[0060] FIG. 5 is a cross-sectional view of the first exem-
plary embodiment of an LCD device according to the present
invention, taken along line V-V in FIG. 3;

[0061] FIG. 6 is a cross-sectional view of the first exem-
plary embodiment of an LCD device according to the present
invention, taken along line VI-VI in FIG. 3;

[0062] FIG. 7 is a cross-sectional view of the first exem-
plary embodiment of an LCD device according to the present
invention, taken along line VII-VII in FIG. 3;

[0063] FIG. 8 is a cross-sectional view of the first exem-
plary embodiment of an LCD device according to the present
invention, taken along line VIII-VIII in FIG. 3;

[0064] FIG. 9isatop plan layout view schematically illus-
trating an arrangement of a color filter of the first exemplary
embodiment of an LCD device according to the present
invention;

[0065] FIG. 10 is a cross-sectional view of the first exem-
plary embodiment of an LCD device according to the present
invention, taken along line X-X in FIG. 9;

[0066] FIGS. 11A to 13C illustrate an exemplary embodi-
ment of a method of manufacturing the first exemplary
embodiment of an LCD device according to the present
invention;

[0067] FIG. 14 is a cross-sectional view of a second exem-
plary embodiment of an LCD device according to the present
invention, taken along line X-X in FIG. 9;

[0068] FIG. 15 is a cross-sectional view of a third exem-
plary embodiment of an LCD device according to the present
invention;

[0069] FIG. 16is atop plan layout view illustrating a fourth
exemplary embodiment of an LCD device according to the
present invention; and

[0070] FIG. 17 is a cross-sectional view of three consecu-
tive boundaries of the fourth exemplary embodiment of an
LCD device according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0071] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0072] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervering
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.
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[0073] Tt will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0074] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0075] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another elements as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower”, can therefore,
encompasses both an orientation of “lower” and “upper,”
depending of the particular orientation of the figure. Simi-
larly, ifthe device in one of the figures is turned over, elements
described as “below” or “beneath” other elements would then
be oriented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0076] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0077] Exemplary embodiments of the present invention
are described herein with reference to cross section illustra-
tions that are schematic illustrations of idealized embodi-
ments of the present invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the present invention should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
for example, from manufacturing. For example, a region
illustrated or described as flat may, typically, have rough
and/or nonlinear features. Moreover, sharp angles that are
illustrated may be rounded. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
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intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present invention.

[0078] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0079] FIG. 1 is an equivalent circuit diagram of an exem-
plary embodiment of a single pixel in first exemplary embodi-
ment of a liquid crystal display (“LCD”) device according to
the present invention.

[0080] A single pixel includes a gate line GL, two data lines
DL1 and DL2, and two thin film transistors (“TFTs”) T1 and
T2.

[0081] A first TFT T1 is connected to a first data line DL1
and the gate line GL while a second TFT T2 is connected to a
second data line DL2 and the gate line GL.

[0082] TheTFTs T1 and T2 are connected to the same gate
line GL and are driven substantially simultaneously. Mean-
while, the TFTs T1 and T2 are respectively connected to the
data lines DL.1 and DL2 which may output different signals.

[0083] Liquidcrystal capacitors C, -, and C, ., and storage
capacitors Cstl and Cst2 are connected to TFTs T1 and T2,
respectively. The liquid crystal capacitors C, -, and C; -, are
formed between pixel electrodes PE1 and PE2 and a common
electrode CE. The storage capacitors Cstl and Cst2 are
formed between the pixel electrodes PE1 and PE2 and a
storage electrode line SL.

[0084] Inthe current exemplary embodiment the first pixel
electrode PE1 and the second pixel electrode PE2 are sepa-
rated from each other.

[0085] FIG. 2 illustrates a principle of improving visibility
in the first exemplary embodiment of an LCD device accord-
ing to the present invention.

[0086] The first pixel electrode PE1 receives a first data
signal through the first TFT T1. Meanwhile, the second pixel
electrode PE2 receives a second data signal which is different
from the first data signal, through the second TFT T2. That is,
the single pixel includes two domains receiving different data
signals and displaying correspondingly different transmit-
tances.

[0087] In one exemplary embodiment, the brightness of a
first domain corresponding to the first pixel electrode PE1 is
different from the brightness of a second domain correspond-
ing to the second pixel electrode PE2.

[0088] Thus, a plurality of domains which have different
gamma curves exists in a single pixel. Variations in the bright-
ness and color in front and lateral sides can be made to
compensate for each other, thereby improving lateral visibil-
ity.

[0089] The first exemplary embodiment of an LCD device
according to the present invention will be described with
reference to FIGS. 3t0 9. As shown in FIGS. 4t0 9, an LCD
device 1 includes a first substrate 100, a second substrate 200
facing the first substrate 100, and a liquid crystal layer 300
formed between the first and second substrates 100 and 200.

[0090] The first substrate 100 will be described in more
detail below.
[0091] Gate wires 121, 1224, 1225 and 123 are formed on

a first insulating substrate 111. Exemplary embodiments of
the gate wires 121, 122a, 1225 and 123 may include a single
metal layer or multiple layers of various materials. The gate
wires 121, 122a, 1225 and 123 include a gate line 121 which
extends substantially in a transverse direction, gate electrodes
122a and 1225 which are connected to the gate line 121, and
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a storage capacitor line 123 which extends substantially in
parallel with the gate line 121 and intersects a center portion
of a pixel.

[0092] A gate insulating layer 131, exemplary embodi-
ments of which include silicon nitride (“SiNx”), covers the
gate wires 121, 1224, 1225 and 123.

[0093] A semiconductor layer 132, exemplary embodi-
ments of which comprise amorphous silicon (“a-Si”), is
formed on the gate insulating layer 131 above the gate elec-
trodes 122a and 1225. An ohmic contact layer 133, exemplary
embodiments of which include silicide or n+ hydrogenated
amorphous silicon highly doped with an n-type dopant, is
formed on the semiconductor layer 132. The ohmic contact
layer 133 is removed from a channel between a source elec-
trode 142 and a drain electrode 143.

[0094] Data wires 141, 142, 143 and 144 are formed on the
ohmic contact layer 133 and the gate insulating layer 131.
Exemplary embodiments of the data wires 141, 142, 143 and
144 may also include a single metal layer or multiple layers of
various materials. The data wires 141, 142, 143 and 144
include a data line 141 which is formed substantially verti-
cally and crosses the gate line 121, the source electrode 142
which branches from the data line 141 and partly extends to
an upper part of the ohmic contact layer 133, the drain elec-
trode 143 which is separated from the source electrode 142
and is partly formed on the ohmic contact layer 133 substan-
tially opposite to the source electrode 142, and a storage
capacitor auxiliary layer 144 which is formed on the storage
capacitor line 123. In one exemplary embodiment the storage
capacitor auxiliary layer 144 is formed as an island.

[0095] Each of the TFTs include separate components
including a gate electrode 122a, a source electrode 142a and
adrain electrode 143a of the first TFT T1, and a gate electrode
1225, a source electrode 1425 and a drain electrode 1435 of
the second TFT T2.

[0096] The data line 141 includes a first data line 141a and
a second data line 1415. The first TFT T1 is connected to the
first data line 141a which is formed on the right side of the
pixel while the second TFT T2 is connected to the second data
line 1415 which is formed on the left side of the pixel.
[0097] Aninsulatinglayer 151, exemplary embodiments of
which include silicon nitride (“SiNx™), is formed on the data
wires 141,142,143 and 144 and the semiconductor layer 132
which is not covered by the data wires 141,142, 143 and 144.
[0098] A color filter 152 is formed on the insulating layer
151. In the present exemplary embodiment the color filter 152
includes a first sub color filter 152a having a red color, a
second sub color filter 1525 having a green color, and a third
sub color 152¢ having blue color. Alternative exemplary
embodiments include configurations wherein the sub color
filters include different colors. A first pixel, a second pixel and
a third pixel are arranged sequentially and repeatedly along a
direction of extension of the gate line 121. The first sub color
filter 1524 is formed on the first pixel, the second sub color
filter 1525 is formed on the second pixel, and the third sub
color filter 152¢ is formed on the third pixel.

[0099] Contact holes 171a, 1715 and 172 are formed on the
color filter 152. The contact holes 171a and 1715 expose the
drain electrodes 143a and 1435 while the contact hole 172
exposes the storage capacitor auxiliary layer 144. The insu-
lating layer 151 is removed from the contact holes 171a, 1715
and 172.

[0100] As shown in FIG. 5, a pixel electrode 161 is con-
nected to the storage capacitor auxiliary layer 144 through the
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contact hole 172. A storage capacitor Cst is formed between
the storage capacitor auxiliary layer 144 which receives a
pixel voltage and the storage capacitor line 123 which
receives a common voltage.

[0101] The color filter 152 is relatively thick and has a low
permittivity to form a capacitor between the pixel electrode
161 and the storage capacitor line 123. The contact hole 172
and the storage capacitor auxiliary layer 144 facilitate the
formation of storage capacitor Cst.

[0102] Thepixel electrode 161 is formed on the color filter
152. The pixel electrode 161 typically includes a transparent
conductive material, exemplary embodiments of which
include indium tin oxide (“ITO”), indium zinc oxide (“1Z0”),
and other similar materials. In one exemplary embodiment
the pixel electrode 161 is rectangular. Alternative exemplary
embodiments include configurations wherein the pixel elec-
trode has other shapes including cutouts or chamfered edges.
[0103] The pixel electrode 161 includes a first pixel elec-
trode 161a¢ and a second pixel electrode 1615 which are
separated from each other by a pixel electrode separating
pattern 162. The first pixel electrode 161a has a bracket or
“V” shape wherein the pixel electrode 1614 has a first branch
extending at an angle with respect to the gate line 121 and the
data line 141, a base which extends substantially parallel to
the data line 141 and is connected to the first branch, and a
second branch which is substantially a mirror image of the
first branch with respect to an imaginary line running sub-
stantially parallel to the gate line 121 and through the center
of the base and is connected to the base. The pixel electrode
161a is formed in a center of the pixel. The second pixel
electrode 1615 surrounds the first pixel electrode 161a.
[0104] A pixel electrode cutting pattern 163, which in the
current exemplary embodiment is disposed substantially in
parallel with the pixel electrode separating pattern 162, is
formed on the first pixel electrode 161a and the second pixel
electrode 1615.

[0105] The first pixel electrode 161a is connected to the
first drain electrode 143a of the first TFT T1 through the
contact hole 171a. The second pixel electrode 1615 is con-
nected to the second drain electrode 1435 of the second TFT
T2 through the contact hole 1715,

[0106] The pixel electrode separating pattern 162 and the
pixel electrode cutting pattern 163, together with a common
electrode cutting pattern 242 (to be described later) divide the
liquid crystal layer 300 into a plurality of sub domains. In the
present exemplary embodiment, the sub domains are sur-
rounded by the pixel electrode separating pattern 162, the
pixel electrode cutting pattern 163 and the common electrode
cutting pattern 242, and the sub domains are elongated in a
direction which is substantially diagonal with respect to the
gate lines 121 and the data lines 141.

[0107] A shield electrode 165, which is disposed in sub-
stantially the same layer as the pixel electrode 161, is formed
on boundaries between the respective pixels. As shown in
FIG. 6, the shield electrode 165 covers the first data line 141a
and the second data line 1415. The pixel electrode 161 is not
disposed on the boundaries on which the shield electrode 165
is disposed.

[0108] A common voltage is supplied to the shield elec-
trode 165, and thus an electric field is not formed between the
shield electrode 165 and a common electrode 241. The liquid
crystal layer 300 disposed on the shield electrode 165 is not
substantially affected by the data lines 141a and 141b, and
therefore sustains an initial alignment.
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[0109] Hereinafter, the second substrate 200 will be
described in more detail.

[0110] A black matrix 221 is formed on a second insulating
substrate 211. The black matrix 221 blocks light from being
directly emitted to the TFTs T1 and T2 of the first substrate
100. In one exemplary embodiment the black matrix 221 may
comprise a photosensitive organic material including a black
pigment. In one exemplary embodiment the black pigment
may include carbon black or titanium oxide.

[0111] The black matrix 221 is not formed above the data
line 141. Thus, light may be emitted to outside of the second
substrate 200 through the shield electrode 165.

[0112] Inanother exemplary embodiment, two or more sub
color filters 152a, 1525 and 152¢ are formed on TFTs T1 and
T2, and in such an exemplary embodiment a black matrix 221
is not formed on a second substrate 200.

[0113] Anovercoat layer 231 is formed on the second insu-
lating layer 211 and the black matrix 221. The overcoat layer
231 provides a planar surface for the deposition of additional
layers. In alternative exemplary embodiments the overcoat
layer 231 may be excluded.

[0114] The common electrode 241 is formed on the over-
coat layer 231. The common electrode 241 includes a trans-
parent conductive material, exemplary embodiments of
which include indium tin oxide (“ITO”), indium zinc oxide
(“IZ0”), and various other similar materials. The common
electrode 241 supplies a voltage to the liquid crystal layer
300, together with the pixel electrode 161 of the TFT sub-
strate.

[0115] The common electrode cutting pattern 242 is
formed on the common electrode 241. The common electrode
cutting pattern 242 is formed substantially in parallel with the
pixel electrode separating pattern 162 and the pixel electrode
cutting pattern 163.

[0116] Thepixel electrode separating pattern 162, the pixel
electrode cutting pattern 163 and the common electrode cut-
ting pattern 242 are not limited to those shown in the first
exemplary embodiment. Alternative exemplary embodi-
ments include configurations wherein the pixel electrode
separating pattern 162, the pixel electrode cutting pattern 163
and the common electrode cutting pattern 242 may be formed
in various shapes.

[0117] The liquid crystal layer 300 is disposed between the
first and second substrates 100 and 200. In the present exem-
plary embodiment the liquid crystal layer 300 employs a
vertically aligned (“VA™) mode, in which a lengthwise direc-
tion of aliquid crystal molecule is substantially perpendicular
to the substrates 100 and 200 when an electric field is not
applied thereto.

[0118] When an electric field is applied to the VA mode
liquid crystal layer 300, the liquid crystal molecules lie in a
vertical direction with respect to an electric field due to nega-
tive dielectric anisotropy. If the pixel electrode separating
pattern 162, the pixel electrode cutting pattern 163 and the
common electrode cutting pattern 242 are not formed, the
liquid crystal molecules are irregularly arranged in various
directions. This creates a demarcation line on a boundary
between areas having different arrangement directions.
[0119] The pixel electrode separating pattern 162, the pixel
electrode cutting pattern 163 and the common electrode cut-
ting pattern 242 form a fringe field and determine the direc-
tion of the liquid crystal alignment when an electric field is
applied to theliquid crystal layer 300. The liquid crystal layer
300 is divided into a plurality of sub domains by the arrange-
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ment of the pixel electrode separating pattern 162, the pixel
electrode cutting pattern 163 and the common electrode cut-
ting pattern 242.

[0120] Light leaks from the boundaries between the pixels
substantially in parallel with the data line 141 in the first
exemplary embodiment, which will be described in more
detail with reference to FIG. 6.

[0121] A convex region A is formed where the sub color
filters 152a, 1525 and 152¢ overlap each other on the bound-
aries between the pixels. The overlapping prevents the shield
electrode 165 and the data line 141 from being short-circuited
and prevents the shield electrode 165 from being electrically
affected by the data line 141. The arrangement of the sub
color filters 152a, 15256 and 152¢ will be discussed in more
detail below.

[0122] Aliquid crystal molecule 310 is obliquely aligned at
an end part of the convex region A. In a black, or minimal light
transmittance, mode, light (a) which is incident along a longer
axis of the liquid crystal molecule 310 is not emitted to the
outside. Meanwhile in the same black mode, light (b) which
is incident along a shorter axis of the liquid crystal 310 may be
emitted to the outside. Part of light (¢) which is incident to the
liquid crystal layer 300 along a slanting direction may also be
emitted to the outside. Both lights b and ¢ are problematic for
displaying a truly black display in a black mode.

[0123] The liquid crystal 310 disposed on the shield elec-
trode 165 is not controlled by the electric fields generated in
the surrounding pixels, thereby lowering a contrast ratio of
the LCD device and changing color coordinates of a black
color of the LCD device if light is emitted through the liquid
crystal 310 disposed on the shield electrode 165.

[0124] The contrast ratio and changing color coordinate
problems due to light leakage are reduced or effectively pre-
vented by arranging the color filter 152 in accordance with the
first exemplary embodiment of an LCD device, which will be
described with reference to FIGS. 6 to 8.

[0125] FIG. 6 illustrates a first boundary between the first
pixel and the second pixel. A width of the convex region A is
substantially large enough so that an end of the convex region
A is adjacent to the data lines 141a and 1415. The liquid
crystal molecule 310 which is inclined with respect to the first
insulating substrate 111 is disposed close to the data lines
141a and 1415. The gate lines 141a and 1415 thereby block
the light (b) which would otherwise pass through the shorter
axis of the liquid crystal 310. That is, the light (b) which is
incident to the shorter axis of the inclined liquid crystal 310 is
blocked by the data lines 141¢ and 1415.

[0126] Even with the adjustment of the width of the convex
region A, total prevention of light leakage is difficult due to
the light (¢). However, the current exemplary embodiment of
the present invention substantially reduces the problems
caused by residual light leakage by changing what little light
is emitted from the boundaries between the pixels to the
outside into a colored light. In one exemplary embodiment,
the residual light leakage is colored blue, however alternative
exemplary embodiments include configurations wherein the
residual light leakage is tinted in various colors.

[0127] As shown in FIG. 6, the convex region A includes
the third sub color filter 152¢ having a blue color on the first
boundary. The first color filter 152a and the second color filter
1525 are spaced apart from each other. With such a configu-
ration, the light (¢) which is obliquely incident to the liquid
crystal layer 300 is tinted blue when being emitted to the
outside through the third sub color filter 1525.
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[0128] Among green, red and blue colors presented by the
respective pixels, green color is the most visible to a user and
the blue color is the least visible. The problems caused by the
light leakage are reduced by changing the residual light emit-
ted from the first boundary to the outside, into blue light, the
least visible one of the three colors presented by the respec-
tive pixels.

[0129] FIG. 7 illustrates a second boundary between the
second pixel and the third pixel. In the second boundary, an
end of the convex region A is adjacent to the data lines 141a
and 1415.

[0130] The convex region A on the second boundary
includes the third sub color filter 152¢ having a blue color.
Thus, most of light (d) and (¢) which are emitted to the outside
becomes blue light or have a substantially blue hue.

[0131] FIG. 8illustrates a third boundary between the third
pixel and the first pixel. An end of the convex region A is
adjacent to the data lines 141a and 1414 on the third bound-
ary.

[0132] The convex region A on the third boundary includes
the third sub color filter 152¢ having a blue color. Thus, most
of light (g) and (f) which are emitted to the outside becomes
blue light or have a substantially blue hue.

[0133] As described above, the first exemplary embodi-
ment of an LCD device according to the present invention
leaks less light through the boundary region between pixels
by adjusting the width of the convex region A, and the prob-
lems caused by the residual light leakage are reduced or
effectively eliminated by changing the light emitted to the
outside into the blue colored light.

[0134] FIGS. 9 and 10 illustrate the color filter 152
arranged across several pixels to assist in understanding the
first exemplary embodiment of the present invention.

[0135] Therespective sub color filters 1524, 1525 and 152¢
are formed substantially in the extension direction of the data
line 141. The sub color filters 152a, 15256 and 152¢ form the
convex region A on the boundaries between the pixels along
the data line 141, e.g., between the first data line 141a and the
second data line 1415.

[0136] The first sub color filter 152a and the second sub
color filter 1525 are spaced apart from each other and the third
sub color filter 152¢ forms the convex region A on the first
boundary between the first sub color filter 1524 and the sec-
ond sub color filter 152b. The third sub color filter 152¢
overlaps both the first and second sub color filters 152a and
1525 on the first boundary.

[0137] The third sub color filter 152¢ forms the convex
region A on the second boundary between the second sub
color filter 1525 and the third sub color filter 152¢. The third
sub color filter 152¢ also forms the convex region A on the
third boundary between the first sub color filter 152« and the
third sub color filter 152¢. The third sub color filter 152¢
overlaps the second sub color filter 15256 on the second
boundary and overlaps the first sub color filter 1524 on the
third boundary.

[0138] With such a configuration, most of the residual light
which is emitted from the respective boundaries to the outside
becomes the blue light. The blue light is substantially less
visible to a user than non-colored light, thereby reducing
problems due to the light leakage.

[0139] The method of manufacturing the first exemplary
embodiment of an LCD device 1 according to the present
invention will be described with reference to FIGS. 11A to
13C. FIGS. 11A to 13C illustrate an exemplary embodiment
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of amethod of manufacturing the respective boundaries in the
first substrate 100 of the first exemplary embodiment of an
LCD device according to the present invention. Other parts of
the first substrate 100 and the second substrate 200 of the first
exemplary embodiment of an LCD device according to the
present invention may be manufactured by any of several
well-known methods, and thus the description thereof will be
omitted.

[0140] FIGS. 11A, 12A and 13A illustrate an exemplary
embodiment of a method of manufacturing the first exem-
plary embodiment of an LCD device along the same cross-
sectional view as shown in FIG. 6. FIGS. 11B, 12B and 13B
illustrate an exemplary embodiment of a method of manufac-
turing the first exemplary embodiment of an LCD device
along the same cross-sectional view as shown in FIG. 7.
FIGS.11C, 12C and 13C illustrate an exemplary embodiment
of a method of manufacturing the first exemplary embodi-
ment of an LCD device along the same cross-sectional view
as shown in FIG. 8.

[0141] As shown in FIGS. 11A, 11B and 11C, the gate
insulating layer 131 is formed on the first insulating substrate
111. The data lines 141a and 1415 are formed on the gate
insulating layer 131. The insulating layer 151 is then formed
on the gate insulating layer 131 and the data lines 141a and
1415. The first sub color filter 1524 is then formed on the
insulating layer 151.

[0142] In one exemplary embodiment the first sub color
filter 152a may be formed by coating and subsequently
exposing and developing a red photosensitive layer. In one
exemplary embodiment the first sub color filter 152a is
formed with an inclination with respect to the first insulating
substrate 111 on the first boundary. In one exemplary embodi-
ment the first sub color filter 152a is angled towards the first
data line 141a.

[0143] As shown in FIGS. 12A, 12B and 12C, the second
sub color filter 1524 is formed on the insulating layer 151.
[0144] Inone exemplary embodiment the second sub color
filter 1526 may be formed by coating and subsequently
exposing and developing a green photosensitive layer. In one
exemplary embodiment the second sub color filter 1526 is
formed with an inclination with respect to the first insulating
layer 111 on the first boundary. In one exemplary embodi-
ment the second sub color filter 1525 is angled toward the
second data line 1415. Thus, the first sub color filter 152 and
the second sub color filter 1525 are spaced apart from each
other.

[0145] As shown in FIGS. 13A, 13B and 13C, the third sub
color filter 152¢ is formed on the insulting layer 151 and the
first and second sub color filters 152a and 1525. In one exem-
plary embodiment the third sub color filter 152¢ may be
formed by coating and subsequently exposing and developing
a blue photosensitive layer.

[0146] A part of the third sub color filter 152¢ is formed on
the first and second sub color filters 152a and 1525 so as to
form the convex region A on the respective ends of the first
and second sub color filters.

[0147] The shield electrode 165 is formed on the convex
region A to cover the first data line 1414 and the second data
line 1415, thereby forming the first exemplary embodiment of
an LCD device 1 as shown in FIGS. 6 to 8.

[0148] In another exemplary embodiment, a first sub color
filter 152a and a second sub color filter 1525 may overlap
each other below a third sub color filter 152¢, instead of being
spaced from each other on a first boundary.



US 2008/0136992 A1

[0149] A second exemplary embodiment of an LCD device
according to the present invention will be described with
reference to FIG. 14. FIG. 14 is a cross-sectional view of the
second exemplary embodiment of an LCD device, taken
along line X-X in FIG. 9.

[0150] A light blocking layer 125 is formed on the first
insulating substrate 111 in the region corresponding to the
boundaries between the pixels. In one exemplary embodi-
ment the light blocking layer 125 may be formed in the same
layer as a gate line 121, and blocks light which is incident
from a rear side of a first substrate 100 from passing through
the boundaries between the pixels.

[0151] The light blocking layer 125 extends along a data
line 141 and is in a floating state. That is, the light blocking
layer 125 is not connected to a voltage source. Accordingly,
the light blocking layer 125 is not connected to the gate line
121 and the data line 141. Each of the light blocking layers
125 partly overlaps one of a first data line 141a and a second
data line 1415, but according to the present exemplary
embodiment, does not overlap both of the first and second
datalines 141a and 1415. That is, with respect to the gate line
121, a center point of the light blocking layer 125 is disposed
closertoone of the first data line 141a and the second data line
1415 and the thickness of'the light blocking layer 125 along a
direction substantially parallel to the gate line 121 is smaller
than the separation between the first data line 141a and the
second data line 1415.

[0152] As the light blocking layer 125 overlaps only one of
the first data line 141a and the second data line 1415, a
capacitor formed between the light blocking layer 125 and the
data lines 141a and 1415 is limited, and thus a signal trans-
mission delay of the data lines 141a and 1415 is significantly
reduced or effectively prevented.

[0153] Inanother exemplary embodiment, a light blocking
layer 125 may not overlap either the first dataline 141a or the
second data line 1415 while being disposed therebetween.
However, the present invention is not limited to the above-
described exemplary embodiments and alternative exemplary
embodiments include configurations wherein the light block-
ing layer 125 has various configurations.

[0154] The configuration and effect of a color filter 152 are
substantially the same as those described above with respect
to the first exemplary embodiment, and thus a repetitive
description will be avoided here.

[0155] The light blocking layer 125 is disposed with a bias
towards one side or the other of the respective boundaries,
which will be described hereinafter.

[0156] A first light blocking layer 1254 is positioned with
its center point closer to the second data line 1415 which is
covered by a second sub color filter 1525 on a first boundary
and the thickness of the light blocking layer 125 along a
direction substantially parallel to the gate line 121 is smaller
than the separation between the first data line 141a and the
second data line 1415.

[0157] Although some blue light may leak passed the first
light blocking layer 1254 and the data lines 141a and 1415,
the light incident to the second sub color filter 1525 is blocked
by the first light blocking layer 1254, thereby efficiently pre-
venting the green light, which is the most noticeable, from
leaking. The blue light is not very visible to a user compared
to the green light, thereby reducing or effectively preventing
problems due to the light leakage.

[0158] A second light blocking layer 125b is positioned
with its center point closer to the first data line 141a which is
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covered by the second sub color filter 1525 on a second
boundary. Although some blue light may leak passed the first
light blocking layer 1254 and the data lines 141a and 1415,
the lightincident to the second sub color filter 1525 is blocked
by the second light blocking layer 1255, thereby efficiently
preventing the green light, which is most noticeable, from
leaking. The blue light is not very visible to a user compared
to the green light, thereby reducing or effectively preventing
problems due to the light leakage.

[0159] A third light blocking layer 125¢ is positioned with
its center point closer to the second data line 1415 which is
covered by the first sub color filter 152a on a third boundary
and the thickness of the light blocking layer 125 along a
direction substantially parallel to the gate line 121 is smaller
than the separation between the first data line 141a and the
second data line 1415.

[0160] Although some blue light may leak passed the first
light blocking layer 1254 and the data lines 141a and 1415,
the light incident to the first sub color filter 1524 is blocked by
the third light blocking layer 125¢, thereby efficiently pre-
venting the red light from leaking. The blue light is not very
visible to auser compared to the red light, thereby reducing or
effectively preventing problems due to the light leakage.
[0161] A third exemplary embodiment of an LCD device
according to the present invention will be described with
reference to FIG. 15.

[0162] The configuration and effect of a light blocking
layer 125 are the same as those described with respect to the
second exemplary embodiment of an LCD device, and thus a
repetitive description will be avoided here.

[0163] A second sub color filter 1525 is formed on a first
sub color filter 1524 to form a convex region A on a first
boundary. At least a portion of the first light blocking layer
125a is disposed on the region of the first insulating substrate
111 between the first dataline 1414 and the end portion of the
first color filter layer 152a and therefore green light is pre-
vented from leaking to the outside while only having passed
through the green second color filter layer 1526.

[0164] The configuration of the color filter 152 on second
and third boundaries is substantially the same as that in the
second exemplary embodiment, and the repetitive description
will be avoided here.

[0165] A fourth exemplary embodiment of an LCD device
according to the present invention will be described with
reference to FIGS. 16 and 17. FIG. 17 is a cross-sectional
view showing three consecutive boundaries of the fourth
exemplary embodiment of an LCD device according to the
present invention.

[0166] A second pixel electrode 1615 is elongated in the
direction of extension of a gate line 121 compared to that in
the first exemplary embodiment. That is, a right side of the
second pixel electrode 1615 overlaps a first data line 141a
while a left side thereof overlaps a second data line 1415.
[0167] Inthe present exemplary embodiment a shield elec-
trode 1651s not formed. Sub color filters 152a, 1525 and 152¢
are spaced apart from each other on respective boundaries,
and a concavity is formed in the boundary between successive
color filters 152. A pixel electrode 161 is not formed on the
concave part, and therefore liquid crystal molecules 310 dis-
posed on the concave part are not controlled by electrical
fields created between the pixel electrode 162 and the com-
mon electrode 241.

[0168] The liquid crystal molecule 310 is aligned with dif-
ferent orientations on opposite sides of the concave part,



US 2008/0136992 A1

thereby possibly leaking light incident thereto ata small angle
of incidence. However, such light leakage may be blocked by
the light blocking layer 125. The configuration of the light
blocking layer 125 is the same as that described with respect
to the second exemplary embodiment, and the repetitive
description will be avoided here.

[0169] As described above, the present invention provides
an LCD device which reduces problems caused by a light
leakage.

[0170] Although a few exemplary embodiments of the
present invention have been shown and described, it will be
appreciated by those skilled in the art that changes may be
made in these exemplary embodiments without departing
from the principles and spirit of the invention, the scope of
which is defined in the appended claims and their equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate;

a second substrate facing the first substrate and having a

common electrode; and

a liquid crystal layer disposed between the first substrate

and the second substrate,

the first substrate comprising:

aplurality of pixels, each pixel being connected to a data
line and a gate line;

a thin film transistor electrically connected to the data
line and the gate line;

a pixel electrode electrically connected to the thin film
transistor;

a color filter which includes a first sub color filter, a
second sub color filter and a third sub color filtet, each
of the first, second and third sub color filters including
a different color; and

a shield electrode which receives a common voltage and
is disposed substantially parallel to the data line along
aboundary between adjacent pixels on the color filter,

wherein the color filter disposed below the shield elec-
trode comprises a convex region which protrudes
toward the second substrate,

the plurality of pixels comprise a first pixel including the
first sub color filter, a second pixel including the sec-
ond sub color filter and a third pixel including the third
sub color filter, and

the third sub color filter forms the convex region
between the first sub color filter and the second sub
color filter on a first boundary between the first pixel
and the second pixel along the data line.

2. The liquid crystal display device according to claim 1,
wherein the third sub color filter forms the convex region on
a second boundary between the second pixel and the third
pixel along the data line, and forms the convex region on a
third boundary between the first pixel and the third pixel
along the data line.

3. The liquid crystal display device according to claim 2,
wherein the first sub color filter and the second sub color filter
are spaced apart from each other with respect to the first
boundary.

4. The liquid crystal display device according to claim 3,
wherein the first sub color filter is a red color, the second sub
color filter is a green color and the third sub color filter is a
blue color.

5. The liquid crystal display device according to claim 4,
wherein the thin film transistor comprises a first thin film
transistor and a second thin film transistor, and

Jun. 12,2008

the pixel electrode comprises a first pixel electrode electri-
cally connected to the first thin film transistor and a
second pixel electrode separated from the first pixel
electrode and is electrically connected to the second thin
film transistor.

6. The liquid crystal display device according to claim 5,
wherein the first thin film transistor and the second thin film
transistor are connected to the same gate line.

7. The liquid crystal display device according to claim 6,
wherein the data line comprises a first data line connected to
the first thin film transistor and a second data line connected
to the second thin film transistor.

8. The liquid crystal display device according to claim 7,
wherein the pixel electrode comprises a pixel electrode cut-
ting pattern, the common electrode comprises a common
electrode cutting pattern, and the liquid crystal layer is con-
figured in a vertical alignment mode.

9. The liquid crystal display device according to claim 7,
wherein the shield electrode at least partially covers the first
and second data lines.

10. The liquid crystal display device according to claim 7,
wherein the shield electrode is disposed in substantially the
same layer as the pixel electrode.

11. The liquid crystal display device according to claim 7,
wherein the first substrate further comprises a light blocking
layer disposed on the boundaries between the pixels along the
data line.

12. The liquid crystal display device according to claim 11,
wherein the light blocking layer is in a floating state.

13.The liquid crystal display device according to claim 12,
wherein at least one of opposite end parts of the light blocking
layer in an extension direction of the gate line is disposed
between the first data line and the second data line.

14. The liquid crystal display device according to claim 12,
wherein the light blocking layer is disposed on the first
boundary with the center point closer to the second pixel.

15. The liquid crystal display device according to claim 12,
wherein the light blocking layer is disposed on the second
boundary with the center point closer to the second pixel.

16. The liquid crystal display device according to claim 12,
wherein the light blocking layer is disposed on the third
boundary with the center point closer to the first pixel.

17. The liquid crystal display device according to claim 12,
wherein the light blocking layer is disposed in substantially
the same layer as the gate line.

18. A liquid crystal display device comprising:

a first substrate;

a second substrate facing the first substrate and having a

common electrode; and

a liquid crystal layer disposed between the first substrate

and the second substrate,

the first substrate comprising:

a plurality of pixels, each pixel being connected to a data

line and a gate line;

a thin film transistor electrically connected to the data line

and the gate line;

a pixel electrode electrically connected to the thin film

transistor;

acolor filter which includes a first sub color filter, a second

sub color filter and a third sub color filter, each of the
first, second and third sub color filters including a dif-
ferent color;
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a shield electrode which receives a common voltage and is
disposed substantially parallel to the data line along a
boundary between adjacent pixels on the color filter; and

a light blocking layer disposed on the boundary between
the pixels along the data line.

19. The liquid crystal display device according to claim 18,
wherein the light blocking layer is disposed in substantially
the same layer as the gate line and is in a floating state.

20. The liquid crystal display device according to claim 18,
wherein the first sub color filter is a red color, the second sub
color filter is a green color and the third sub color filter is a
blue color,

the pixel comprises a first pixel including the first sub color
filter, a second pixel including the second sub color filter,
and a third pixel including the third sub color filter,

the light blocking layer includes a center point along a
direction substantially parallel to the gate line,

the center point is disposed closer to the second pixel on a
first boundary between the first pixel and the second
pixel along the data line.

21. The liquid crystal display device according to claim 20,
wherein the light blocking layer is disposed on a second
boundary between the second pixel and the third pixel along
the data line with the center point closer to the second pixel.

22. The liquid crystal display device according to claim 20,
wherein the light blocking layer is disposed on a third bound-
ary between the first pixel and the third pixel along the data
line with the center point closer to the second pixel.

23. The liquid crystal display device according to claim 18,
wherein the color filter disposed below the shield electrode
comprises a convex region which protrudes toward the sec-
ond substrate, and

the third sub color filter forms the convex region between
the first sub color filter and the second sub color filter on
a first boundary between the first pixel and the second
pixel along the data line.

24. The liquid crystal display device according to claim 23,
wherein the first sub color filter is a red color, the second sub
color filter is a green color, and the third sub color filter is a
blue color.

25. The liquid crystal display device according to claim 24,
wherein the third sub color filter forms the convex region on
a second boundary between the second pixel and the third
pixel along the data line, and forms the convex region on a
third boundary between the first pixel and the third pixel
along the data line.

26. The liquid crystal display device according to claim 18,
wherein the thin film transistor comprises a first thin film
transistor and a second thin film transistor, and

the pixel electrode comprises a first pixel electrode electri-
cally connected to the first thin film transistor and a
second pixel electrode separated from the first pixel
electrode and electrically connected to the second thin
film transistor.

27. The liquid crystal display device according to claim 26,
wherein the first thin film transistor and the second thin film
transistor are connected to the same gate line, and the data line
comprises a first data line connected to the first thin film
transistor and a second data line connected to the second thin
film transistor.

28. The liquid crystal display device according to claim 27,
wherein at least one of opposite end parts of the light blocking
layer in an extension direction of the gate line is disposed
between the first data line and the second data line.
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29. The liquid crystal display device according to claim 27,
wherein the pixel electrode comprises a pixel electrode cut-
ting pattern, the common electrode comprises a common
electrode cutting pattern, and the liquid crystal layer is con-
figured in a vertical alignment mode.

30. The liquid crystal display device according to claim 27,
wherein the shield electrode is disposed in substantially the
same layer as the pixel electrode, and at least partially covers
the first and second data lines.

31. A liquid crystal display device comprising:

a first substrate;

a second substrate facing the first substrate and having a

common electrode; and

a liquid crystal layer disposed between the first substrate

and the second substrate,

the first substrate comprising:

a plurality of pixels, each pixel being connected to a data

line and a gate line;

a thin film transistor electrically connected to the data line

and the gate line;

a pixel electrode electrically connected to the thin film

transistor;

acolor filter which includes a first sub color filter, a second

sub color filter and a third sub color filter, each of the
first, second and third sub color filters including a dif-
ferent color; and

a light blocking layer disposed on a boundary between

neighboring pixels along the data line,

the data line comprising a first data line disposed on a right

side of the pixels and a second data line disposed on aleft
side of the pixels, and

the pixel electrode at least partially covering the first data

line and the second data line.

32. The liquid crystal display device according to claim 31,
wherein the color filter is concave on the boundary between
the neighboring pixels along the data line.

33. The liquid crystal display device according to claim 32,
wherein the thin film transistor comprises a first thin film
transistor electrically connected to the first data line and a
second thin film transistor electrically connected to the sec-
ond data line, and the pixel electrode comprises a first pixel
electrode electrically connected to the first thin film transistor
and a second pixel electrode separated from the first pixel
electrode and electrically connected to the second thin film
transistor.

34. The liquid crystal display device according to claim 33,
wherein the second pixel electrode at least partially surrounds
the first pixel electrode, and at least partially covers the first
data line and the second data line.

35. The liquid crystal display device according to claim 34,
wherein the first pixel electrode has a bracket shape.

36. The liquid crystal display device according to claim 33,
wherein the light blocking layer is disposed in substantially
the same layer as the gate line and is in a floating state.

37. The liquid crystal display device according to claim 33,
wherein at least one of opposite end parts of the light blocking
layer in an extension direction of the gate line is disposed
between the first data line and the second data line.

38. The liquid crystal display device according to claim 33,
wherein the first sub color filter comprises a red color, the
second sub color filter comprises a green color and the third
sub color filter comprises a blue color,
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the pixels comprise a first pixel including the first sub color
filter, a second pixel including the second color filter,
and a third pixel including the third color filter, and

a center point of the light blocking layer along a direction
substantially parallel to the gate line is disposed closer to
one of the first data line and the second data line.

39. The liquid crystal display device according to claim 38,
wherein the light blocking layer is disposed on a second
boundary between the second pixel and the third pixel along
the data line with the center point closer to the second pixel.
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40. The liquid crystal display device according to claim 38,
wherein the light blocking layer is disposed on a third bound-
ary between the first pixel and the third pixel along the data
line with the center point closer to the first pixel.

41. The liquid crystal display device according to claim 33,
wherein the pixel electrode comprises a pixel electrode cut-
ting pattern, the common electrode comprises a common
electrode cutting pattern, and the liquid crystal layer is con-
figured in a vertical alignment mode.

* sk * sk *
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