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(57) ABSTRACT

A liquid crystal display (LCD) device and a method of fabri-
cating the same includes a gate line arranged in one direction,
a data line arranged in a perpendicular direction to the gate
line, a pixel electrode arranged in a pixel region defined by the
gate and data lines and having a diagonal side adjacent to a
crossing portion of the gate and data lines, and a light block-
ing pattern arranged in a parallel direction with respect to the
diagonal side of the pixel electrode and preventing light leak-
age.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 11/671,790, filed on Feb. 6, 2007, which claims
priority to and the benefit of Korean Patent Application No.
2006-11111, filed Feb. 6, 2006, and all the benefits accruing
therefrom under 35 U.S.C. §119, the disclosure of which is
incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to a liquid
crystal display (“LCD”) device and, more particularly, to an
LCD device in which a display defect resulting from a texture
defect occurring around a side of a pixel electrode due to
column spacer movement is reduced or effectively prevented,
and a method of fabricating the same.

[0004] 2. Description of the Related Art

[0005] An*“LCD” deviceis widely used in products such as
cellular phones, computer monitors, televisions, etc., and is
increasingly in demand due to its advantages of compact size,
light weight, and low power consumption.

[0006] A typical LCD device comprises a color filter sub-
strate and a thin film transistor (“TFT”) substrate with a liquid
crystal layer interposed therebetween. The color filter sub-
strate comprises a common electrode and a color filter, and
the TFT substrate comprises a TFT and a pixel electrode.
Different electric potentials are applied to the pixel electrode
and the common electrode to change the orientation of liquid
crystal molecules, so that the transmissivity of light is
adjusted to display an image.

[0007] Recently, a vertically aligned (“VA”) mode LCD
device (in which a longitudinal or major axis of a liquid
crystal molecule is perpendicular to upper and lower sub-
strates when an electric field is not applied thereto) has
attracted attention due the high contrast ratio and wide view-
ing angle capabilities thereof.

[0008] Presently, there are two known methods of obtain-
ing a wide viewing angle in VA mode LCD device. The first
method is to form an incision pattern in an electrode, while the
second method is to form a projection in an electrode. Both of
the two methods form a fringe field to equally distribute the
tilt direction of liquid crystal molecules in four directions to
thereby obtain the wide viewing angle. A patterned vertically
aligned (“PVA”) mode for forming the incision pattern is also
used as a wide viewing angle technique in lieu of an in-plane
switching (“IPS”) mode.

[0009] The PVA mode has a relatively fast response char-
acteristic as compared to a twisted nematic (“TN”) mode,
since there is no torsion in movement of the liquid crystal
molecule and the liquid crystal molecule is splayed in a per-
pendicular direction to an electric field, or moves only by
bending elasticity.

[0010] However, if an upper substrate including a black
matrix and a lower substrate including a TFT are misaligned
or moved by an external physical shock or impact, the black
matrix is also moved. In this instance, a texture control defect
may occur due to light leakage, thereby leading to a display
defect in the LCD device. In particular, if a column spacer for
maintaining a cell gap between the upper substrate and the
lower substrate is formed at a region adjacent to a blue pixel
region and the column spacer is shocked or impacted, the
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texture defect occurs because light leakage is more increased
than at other regions due to a movement of the column spacer
in the direction of a pixel region. Even where the column
spacer is restored to its original position, the text defect of the
blue pixel region is still not cured. As a result, the defect may
result in a deterioration of the brightness of the display, and
may also result in a horizontal line defect and a yellowish
phenomenon.

BRIEF SUMMARY OF THE INVENTION

[0011] Aspects of the present invention provide an LCD
device in which a display defect is prevented by modifying a
shape of a portion of a storage extending portion or a shape of
a portion of a bridge electrode for connecting the storage
extending portion and a storage line which are located in a
region where the column spacer is arranged, and a method of
fabricating the same.

[0012] One exemplary embodiment of the present inven-
tion provides an LCD device, comprising a gate line arranged
in one direction, a data line arranged in a perpendicular direc-
tion to the gate line, a pixel electrode arranged in a pixel
region defined by the gate and data lines and having a diago-
nal side adjacent to a crossing portion of the gate and data
lines, and a light blocking pattern arranged in a parallel direc-
tion with respect to the diagonal side of the pixel electrode
and preventing light leakage.

[0013] In one exemplary embodiment, the light blocking
pattern is formed from the same metal on the same plane as
the gate line.

[0014] In one exemplary embodiment, the light blocking
pattern comprises a first storage line arranged in a parallel
direction with respect to the gate line to supply a storage
voltage, and a storage extending portion arranged in a parallel
direction with respect to the data line and extending from the
first storage line, wherein the storage extending portion over-
laps one side of the pixel electrode.

[0015] Inoneexemplary embodiment, the LCD device fur-
ther comprises a bridge electrode electrically connecting the
storage extending portion of the first storage line with a sec-
ond storage line.

[0016] Inoneexemplary embodiment, the bridge electrode
is formed from the same metal on the same plane as the pixel
electrode.

[0017] In one exemplary embodiment, the light blocking
pattern is formed from the same metal on the same plane as
the pixel electrode.

[0018] Inoneexemplary embodiment, the LCD device fur-
ther comprises a first storage line arranged in a parallel direc-
tion with respect to the gate line to supply a storage voltage,
and a storage extending portion arranged in a parallel direc-
tion with respect to the data line and extending from the first
storage line, wherein the storage extending portion overlaps
one side of the pixel electrode, and wherein the light blocking
pattern electrically connects the storage extending portion to
a second storage line and has a diagonal side which is sub-
stantially parallel with respect to the diagonal side of the pixel
electrode.

[0019] In one exemplary embodiment, the light blocking
pattern receives a storage voltage.

[0020] Another exemplary embodiment of the present
invention provides a method of forming an LCD device com-
prising forming a gate line arranged in one direction and a
data line arranged in a perpendicular direction to the gate line,
forming a pixel electrode arranged in a pixel region defined by
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the gate and data lines and having a diagonal side adjacent to
a crossing portion of the gate and data lines, and forming a
light blocking pattern arranged in a parallel direction with
respect to the diagonal side of the pixel electrode.

[0021] In one exemplary embodiment, forming the light
blocking pattern comprises forming a first storage line
arranged in a parallel direction with respect to the gate line
and formed from the same metal on the same plane as the gate
line, and forming a storage extending portion arranged in a
parallel direction with respect to the data line and extending
from the first storage line, wherein the storage extending
portion overlaps one side of the pixel electrode.

[0022] In one exemplary embodiment, forming the light
blocking pattern further comprises forming a part of the stor-
age line to be substantially parallel with respect to the diago-
nal side of the pixel electrode, and forming one side of an end
of the storage extending portion to be substantially parallel
with respect to the diagonal side of the pixel electrode.
[0023] In one exemplary embodiment, the method further
comprises forming a bridge electrode electrically connecting
the storage extending portion of the first storage line with a
second storage line.

[0024] In one exemplary embodiment, forming the bridge
electrode comprises forming one side of the bridge electrode
to be substantially parallel with respect to the diagonal side of
the pixel electrode with the same metal on the same plane as
the pixel electrode.

[0025] In one exemplary embodiment, the light blocking
pattern is formed from the same metal on the same plane as
the pixel electrode while forming the pixel electrode.

[0026] In one exemplary embodiment, the method further
comprises forming a first storage line arranged in a parallel
direction with respect to the gate line, forming a storage
extending portion arranged in a parallel direction with respect
to the data line and extending from the first storage line, and
forming the light blocking pattern electrically connecting the
storage extending portion to a second storage line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The above and other aspects, features and advan-
tages of the present invention will be described in reference to
certain exemplary embodiments is thereof with reference to
the attached drawings in which:

[0028] FIG. 1 is a top view illustrating a TFT substrate
according to one exemplary embodiment of the present inven-
tion;

[0029] FIG. 2 is a cross-sectional view taken along line I-I'
of FIG. 1;

[0030] FIGS. 3A to 3E are cross-sectional views illustrat-
ing a process for fabricating the TFT substrate of FIGS. 1 and
2 according to one exemplary embodiment of the present
invention;

[0031] FIG. 4 is a top view illustrating a TFT substrate
according to another exemplary embodiment of the present
invention;

[0032] FIG. 5 is a cross-sectional view taken along line I-I'
of FIG. 4; and

[0033] FIGS. 6A to 6E are cross-sectional views illustrat-
ing a process for fabricating the TFT substrate of FIGS. 4 and
5 according to another exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0034] The present invention is described more fully here-
inafter with reference to the accompanying drawings, in
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which exemplary embodiments of the invention are shown.
The present invention may, however, be embodied in many
different forms and should not be construed as limited to the
exemplary embodiments set forth herein. Rather, these exem-
plary 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. In the drawings, the size
and relative sizes of layers and regions may be exaggerated
for clarity.

[0035] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0036] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“lower” other elements or features would then be oriented
“above” or “upper” relative to the other elements or features.
Thus, the exemplary term “below” can encompass both an
orientation of above and below. The device may be otherwise
oriented (rotated 90 degrees or at other orientations) and the
spatially relative descriptors used herein interpreted accord-
ingly.

[0037] The terminology used herein is for the purpose of
describing particular embodiments 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,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0038] 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 will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0039] Hereinafter, the present invention will be explained
in detail with reference to the accompanying drawings.
[0040] FIG. 1 is a top view illustrating a TFT substrate
according to one exemplary embodiment of the present inven-
tion, and FIG. 2 is a cross-sectional view taken along line I-I'
of FIG. 1.

[0041] Referring to FIGS. 1 and 2, the TFT substrate com-
prises a gate line 21 arranged in a transverse direction, a data
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line 60 arranged in a perpendicular direction with respect to
the gate line 21, a pixel electrode 100 arranged in a pixel
region defined by the gate line 21 and the data line 60, a
storage line 22 arranged in a parallel direction with respect to
the gate line 21 to supply a storage voltage, and a storage
extending portion 23 extending from the storage line 22 and
arranged in a parallel direction with respect to the data line 60.
The storage line 21 and the storage extending portion 23
constitute a storage electrode. The pixel electrode 100 has a
diagonal side 100q adjacent to a crossing point of the gate line
21 and the data line 60. In other words, the diagonal side 100a
of the pixel electrode 100 is formed by a corner cut off from
the pixel electrode. The storage extending portion 23 overlaps
a side of the pixel electrode 100 adjacent to the data line 60
and also has a diagonal side 23a corresponding to (and gen-
erally parallel with) the diagonal side 100a of the pixel elec-
trode 100. The storage line 22 and the storage extending
portion 23 constitute a light blocking pattern.

[0042] The gate line 21 supplies a scan signal, and the data
line 60 supplies an image data signal. A gate insulating layer
30 (FIG. 2) is interposed between the gate line 21 and the data
line 60. A TFT connected to the gate line 21 and the data line
60 is formed in the pixel region.

[0043] The TFT comprises a gate electrode 20 extending
from the gate line 21, a source electrode 50 extending from
the data line 60, a drain electrode 40 electrically connected to
the pixel electrode 100, and a semiconductor layer 31 which
has a channel area between the source and drain electrodes 50
and 40, and which overlaps the gate electrode 20 with the gate
insulating layer 30 interposed therebetween. The TFT further
comprises an ohmic contact layer 32 for providing ohmic
contact between the source and drain electrodes 50 and 40,
and the semiconductor layer 31. The TFT transmits the image
data signal of the data line 60 to the pixel electrode 100 in
response to the scan signal of the gate line 21.

[0044] A passivation film 90 is formed over the entire sur-
face of a substrate 10. The pixel electrode 100 is formed on the
passivation film 90 and is electrically connected to the drain
electrode 40 via a pixel contact hole 70 formed through the
passivation film 90. The pixel electrode 100, which has
received the image data signal from the TFT drives a liquid
crystal layer to vary the transmissivity of light using a voltage
difference with respect to the common electrode of the color
filter substrate. The pixel electrode 100 comprises at least two
slits 101 and 102 to divide the pixel region into a plurality of
domains. The two slits 101 and 102 are symmetrically
arranged at a predetermined angle on upper and low portions
of the pixel electrode in a transverse axis direction. In an
exemplary embodiment, the first and second slits 101 and 102
are perpendicularly arranged with respect to one another. The
first and second slits 101 and 102 evenly disperse a direction
of'the fringe field in multiple directions to form a plurality of
domains in a single pixel. The diagonal side 1004 of the pixel
electrode 100 (arranged adjacent to a crossing point of the
gate line 21 and the data line 60) serves to prevent the pixel
electrode 100 from overlapping a bridge electrode 110 which
connects the storage extending portion 23 and the storage line
22 of the next stage.

[0045] The light blocking pattern includes the storage line
22 and the storage extending portion 23. The light blocking
pattern overlaps the pixel electrode 100. The storage voltage
is applied to the light blocking pattern so as to maintain a data
voltage charged to the pixel electrode 100 during one frame.
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[0046] Thestorageline 22 is arranged in a parallel direction
with respect to the gate line 21 and supplies the storage
voltage. The storage extending portion 23, extending from the
storage line 22, is arranged in a parallel direction with respect
to the data line 60.

[0047] The storage extending portion 23 is formed in a
parallel direction with to the data line 60 and overlaps one side
of'the pixel electrode 100 adjacent to the data line 60. An end
of the storage extending portion 23 is electrically connected
to the storage line 22 of the next stage via the bridge electrode
110. The storage extending portion 23 has a diagonal side 23a
substantially parallel to the diagonal side 100a of the pixel
electrode 100 so as to prevent light leakage which may occur
at an edge region of the pixel electrode 100. In addition, the
storage line 22 has a diagonal side substantially parallel with
respect to the diagonal side 110a of the pixel electrode 100 so
as to prevent light leakage.

[0048] Accordingly, the light blocking pattern prevents
light leakage which may occur at an edge region of the pixel
electrode 100 due to misalignment of the color filter substrate
and the TFT substrate.

[0049] Even where a column spacer located in an area “A”
in FIG. 1 is caused to move by external shock or impact, light
leakage is prevented by the diagonal side 234 of the end of the
storage extending portion 23. Therefore, a texture defect
which may occur at an edge region of the pixel electrode 100
is prevented. Particularly, even in a case where the column
spacer is arranged adjacent to the blue unit pixel, the yellow-
ish phenomenon can be prevented notwithstanding move-
ment of the column spacer. Accordingly, the display quality of
the LCD device is improved.

[0050] The end of the storage extending portion 23 is elec-
trically connected to the bridge electrode 110 via a first con-
tact hole 80, and the storage line 22 of the next stage is
electrically connected to the bridge electrode 110 via a sec-
ond contact hole 81. Thus, the storage line 22 and the storage
extending portion 23 are electrically connected to one another
by the bridge electrode 110.

[0051] In an exemplary embodiment, the bridge electrode
110 is made of a transparent conductive material such as, for
example indium tin oxide (“ITO”) or indium zinc oxide
(“1Z0™).

[0052] FIGS. 3A to 3E are cross-sectional views illustrat-
ing a process for fabricating the TFT substrate of FIGS. 1 and
2 according to one exemplary embodiment of the present
invention.

[0053] Referring to FIG. 3A, a first conductive pattern
group including the gate line 21 (not shown in FIG. 3A), the
gate electrode 20, and the light blocking pattern is formed on
the substrate 10 by using a first mask process. The light
blocking pattern includes the storage line 22 and the storage
extending portion 23 having a diagonal side.

[0054] More specifically, a first conductive layer is depos-
ited on the substrate 10 using, for example, a sputtering tech-
nique. The first conductive layer may be formed from Al
(aluminum), Cr (chromium), Cu (copper), Mo (molybde-
num), an alloy(s) thereof, or a combination thereof. In addi-
tion, the first conductive layer may have a single layer struc-
ture or a multi-layer structure. The first conductive layer is
patterned by a photolithography process using a first mask
and an etching process to form the first conductive pattern
group including the gate line 21, the gate electrode 20, the
storage line 22, and the storage extending portion 23 having
the diagonal side 23a. The storage line 22 has a diagonal side
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which is substantially parallel with respect to the diagonal
side 110a of the pixel electrode 100 so as to prevent light
leakage.

[0055] Referring to FIG. 3B, the gate insulating layer 30,
the semiconductor layer 31, and the ohmic contact layer 32
are then sequentially formed on the substrate 10, having the
first conductive pattern group previously formed thereon, by
using a second mask process.

[0056] More specifically, the gate insulating layer 30, an
amorphous silicon layer, and a high-density doped amor-
phous silicon layer are sequentially formed on the substrate
10 having the first conductive pattern group by using, for
example, a plasma enhanced chemical vapor deposition
(“PECVD”) technique. The amorphous silicon layer and the
high-density doped amorphous silicon layer are patterned by
a photolithograph process using a second mask and an etch-
ing process so as to form the semiconductor layer 31 and the
ohmic contact layer 32. The gate insulating layer 30 is, in an
exemplary embodiment, made of an inorganic insulating
material, such as SiN,, or SiO,.

[0057] Referring to FIG. 3C, a second conductive pattern
group, including the data line 60, the source electrode 50, and
the drain electrode 40 is formed on the substrate 10, having
the semiconductor layer 31 and the ohmic contact layer 32
previously formed thereon, by using a third mask process.

[0058] More specifically, the data line 60 is formed on the
gate insulating layer 30 in a parallel direction with respect to
the storage extending portion 23, and the source and drain
electrodes 50 and 40 are formed on the gate insulating layer
30 so as to cover both ends of the ohmic contact layer 32. The
source electrode 50 extends from the data line 60. In order to
form the second conductive pattern group, a second conduc-
tive layer is deposited over the entire surface of the substrate
10 by using, for example, a sputtering technique and is then
patterned by a photolithography process using a third mask
and an etching process. The second conductive layer may be
formed from, for example, Al, Cr, Cu, Mo, an alloy(s) thereof,
or a combination thereof. In addition, the second conductive
layer may have a single layer structure or a multi-layer struc-
ture.

[0059] Referring to FIG. 3D, the passivation film 90 includ-
ing the pixel contact hole 70 and the first and second contact
holes 80 and 81 (contact hole 81 not shown in the cross
sectional view of FIG. 3D) is formed over the entire surface of
the substrate 10 by using a fourth mask process.

[0060] More specifically, the passivation film 90 is formed
over the entire surface of the substrate 10 by using a deposi-
tion technique such as a PECVD technique or a spin coating
technique. The pixel contact hole 70 and the first and second
contact holes 80 and 81 are formed in the passivation film 90
by a photolithography process using a fourth mask and an
etching process. The pixel contact hole 70 penetrates the
passivation film 90 to expose a portion of the drain electrode
40, while the first contact hole 80 penetrates the gate insulat-
ing layer 30 and the passivation film 90 to expose a portion of
the end portion of the storage extending portion 23, and the
second contact hole 81 (FIG. 1) penetrates the gate insulating
layer 30 and the passivation film 90 to expose a portion of the
storage line 22 of the next stage. The passivation film 90 may
be made of, for example, an organic insulating material or an
inorganic insulating material similar to the gate insulating
layer 30.
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[0061] Finally, referring to FIG. 3E, the pixel electrode 100
and the bridge electrode 110 are formed on the passivation
film 90 by using a fifth mask process.

[0062] More specifically, a transparent conductive layer is
deposited on the passivation film 90 by a sputtering tech-
nique, for example. The transparent conductive layer is pat-
terned by a photolithography process using a fifth mask and
an etching process to thereby form the pixel electrode 100 and
the bridge electrode 110. The first and second slits 101 and
102 are also patterned in the pixel electrode 100. The bridge
electrode 110 is patterned so as to connect the end portion of
the storage extending portion 23 to the storage line 22 of the
next stage. Each corner portion of the pixel electrode 100 has
a diagonal side in order to avoid overlapping with the bridge
electrode 110. The transparent conductive layer is made of,
for example, a transparent conductive material such as ITO,
170, and tin oxide (TO). The pixel electrode 100 is electri-
cally connected to the drain electrode 40 via the pixel contact
hole 70, while the bridge electrode 110 is electrically con-
nected to both the storage extending portion 23 and the stor-
age line 22 of the next stage via the first and second contact
holes 80 and 81, respectively.

[0063] FIG.4isatopview illustrating a TFT array substrate
according to another exemplary embodiment of the present
invention, and FIG. 5 is a cross-sectional view taken along
line I-I' of FIG. 4.

[0064] The TFT substrate of the embodiment of FIGS. 4
and 5 includes the same or similar components as the TFT
substrate of the embodiment of FIGS. 1 and 2, with the
exception the shape of a portion of the bridge electrode 110
which is connected to the end portion of the storage extending
portion 23. Thus, in the following description, identical por-
tions ofthe description of this embodiment with respect to the
earlier embodiments are omitted for purposes of simplicity.
[0065] Referring to FIGS. 4 and 5, the TFT array substrate
comprises a gate line 21 arranged in a transverse direction, a
dataline 60 arranged in a perpendicular direction with respect
to the gate line 21, a pixel electrode 100 arranged in a pixel
region defined by the gate and data lines 21 and 60, a storage
line 22 arranged in a parallel direction with respect to the gate
line 21 to supply a storage voltage, a storage extending por-
tion 23 extending from the storage line 22 and arranged in a
parallel direction with respect to the data line 60, and a bridge
electrode 110 which electrically connects the storage extend-
ing portion 23 to the storage line 22 of the next stage. The
pixel electrode 100 has a diagonal side 100a adjacent to a
crossing point of the gate line 21 and the data line 60. In other
words, the diagonal side 100a of the pixel electrode 100 is
formed by a corner cut off from the pixel electrode 100. The
storage extending portion 23 overlaps a side of the pixel
electrode 100 adjacent to the data line 60. However, in con-
trast to the embodiment of FIG. 1, the end of the storage
extending portion 23 which is connected to the bridge elec-
trode 110 does not have a diagonal portion. Instead, the bridge
electrode 110 has at least one diagonal side 110a which
corresponds to (and is substantially parallel to the diagonal
side 100a of the pixel electrode 100. In the exemplary
embodiment depicted, both ends of the bridge electrode 110
have the diagonal sides 110a and 11054. That is, one end of the
bridge electrode 110 which is electrically connected to the
storage extending portion 23 has the diagonal side 110aq,
while the other end of the bridge electrode 110 which is
electrically connected to the storage line 22 of the next stage
has the diagonal side 1105. The diagonal sides 110a and 1105
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of the bridge electrode 110 are substantially parallel with
respect to the diagonal side 100a of the pixel electrode 100,
thereby forming a horizontal electric field. The bridge elec-
trode 110 is a light blocking pattern.

[0066] In an exemplary embodiment, the bridge electrode
110 is made of the same transparent conductive material as
the pixel electrode 100. As a result of the above-described
shape of the bridge electrode 110, the horizontal electric field
is formed between the pixel electrode 100 and the bridge
electrode 110, so that the liquid crystal molecules arranged at
the corner portion of the pixel electrode 100 may be con-
trolled. The electric field formed between the diagonal side
110a of the bridge electrode 110 and the diagonal side 100a of
the pixel electrode 100 is horizontally formed by a fringe field
formed therebetween and the liquid crystal molecules are
vertically driven, thereby preventing light leakage. Accord-
ingly, a texture defect which may occur by light leakage from
an edge region of the pixel electrode 100 is prevented.
[0067] In alater process, the column spacer (not shown) is
located at the area “A” where the gate line 21 and the bridge
electrode 110 overlap. Even where the column spacer is
moved by external physical shock or impact, the fringe field
formed between the pixel electrode 100 and the bridge elec-
trode 110 prevents the occurrence of abnormal texture, result-
ing in high display quality. In particular, even in the case
where the column spacer is arranged adjacent to the blue unit
pixel, the yellowish phenomenon can be prevented even
though the column spacer moves.

[0068] FIGS. 6A to 6F are cross-sectional views illustrat-
ing a process for is fabricating the TFT array substrate of the
embodiment of FIGS. 4 and 5 according to another exemplary
embodiment of the present invention.

[0069] The processes of FIGS. 6A to 6E are similar to or
same as those of FIGS. 3A to 3E except that the bridge
electrode has the diagonal side, and thus duplicated descrip-
tion is omitted.

[0070] Referring to FIG. 6A, a first conductive pattern
group including the gate line 21 (not shown in FIG. 6A), the
gate electrode 20, the storage line 22, and the storage extend-
ing portion 23 is formed on the substrate 10 by using a first
mask process. In this embodiment, the end of the storage
extending portion 23 which is connected to the bridge elec-
trode 110 does not have the diagonal portion.

[0071] More specifically, a first conductive layer is depos-
ited on the substrate 10 using, for example, a sputtering tech-
nique. The first conductive layer may be formed from, for
example, Al, Cr, Cu, Mo, an alloy(s) thereof, or acombination
thereof. In addition, the first conductive layer may have a
single layer structure or a multi-layer structure. The first
conductive layer is patterned by a photolithography process
using a first mask and an etching process to form the first
conductive pattern group including the gate line 21, the gate
electrode 20, the storage line 22, and the storage extending
portion 23.

[0072] The processes of FIGS. 6B to 6D are same as those
of FIGS. 3B to 3D, and thus duplicative descriptions thereof
are omitted.

[0073] Referringto FIG. 6E, the pixel electrode 100 and the
bridge electrode 110 are formed on the passivation film 90 by
using a fifth mask process.

[0074] More specifically, a transparent conductive layer is
deposited on the passivation film 90 by, for example, a sput-
tering techmque. The transparent conductive layer is pat-
terned by a photolithography process using a fifth mask and
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etching process to thereby form the pixel electrode 100 and
the bridge electrode 110. The first and second slits 101 and
102 are also patterned in the pixel electrode 100. The bridge
electrode 110 is patterned to connect the end portion of the
storage extending portion 23 to the storage line 22 of the next
stage. One end of the bridge electrode 110, which is electri-
cally connected to the storage extending portion 23, has a
diagonal portion 110a. The other end of the bridge electrode
110, which is electrically connected to the storage line 22 of
the next stage, may also have a diagonal portion 1105. In an
exemplary embodiment, both corner portions of the pixel
electrode 100 have the diagonal sides to avoid the overlap
with the bridge electrode 110. As a result of the above
described shape of the bridge electrode 110, the fringe field is
formed between the pixel electrode 100 and the bridge elec-
trode 110. The transparent conductive layer is made of, for
example, a transparent conductive material such as ITO, IZO
and TO. The pixel electrode 100 is electrically connected to
the drain electrode 40 via the pixel contact hole 70, while the
bridge electrode 110 is electrically connected to both the
storage extending portion 23 and the storage line 22 of the
next stage via the first and second contact holes 80 and 81,
respectively.

[0075] Asdescribed above, according to the LCD device of
the present invention embodiments, at least one of the storage
extending portion and the bridge electrode has a diagonal
portion corresponding to the diagonal portion of the pixel
electrode, so that a fringe field is formed between one of the
storage extending portion and the bridge electrode and the
pixel electrode, thereby preventing light leakage because the
liquid crystal molecules are driven in a vertical direction by
the fringe field. In addition, even where the column spacer is
moved by an external physical shock, a texture defect is
prevented and the display quality is improved.

[0076] Although the present invention has been described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that a variety of
modifications and variations may be made to the present
invention without departing from the spirit or scope of the
present invention defined in the appended claims, and their
equivalents.

What is claimed is:

1. A liquid crystal display including a plurality of pixels to

display an image, each pixel comprising:

a gate line extending in a direction;

a data line extending in a perpendicular direction to the gate
line;

a pixel electrode electrically connected to the gate line and
the data line and having a diagonal side adjacent to the
data line;

a storage line extending in parallel with the gate line;

a first storage extending portion extending from the storage
line to prevent light leakage between the data line and
the pixel electrode, the first storage extending portion
being disposed adjacent to the data line; and

a second storage extending portion extending from the
storage line to prevent light leakage between a data line
of an adjacent pixel and the pixel electrode, the second
storage extending portion being disposed adjacent to the
data line of the adjacent pixel.

2. The liquid crystal display of claim 1, wherein a portion

of at least one of the first and second storage extending por-
tions overlaps with at least a portion of the pixel electrode.
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3. The liquid crystal display of claim 1, wherein the each
pixel further comprising a bridge electrode electrically con-
necting a storage line of one pixel among two adjacent pixels
with one of first and second storage extending portions of the
other pixel among the two adjacent pixels.

4. The liquid crystal display of claim 3, wherein the two
adjacent pixels are arranged along the perpendicular direction
to the gate line.

5. The liquid crystal display of claim 3, wherein the bridge
electrode is disposed across the gate line.

6. The liquid crystal display of claim 5, wherein the bridge
electrode contacts with the storage line of the one pixel
through a first contact hole and is electrically connected to the
one of the first and second storage extending portions of the
other pixel through a second contact hole.

7. The liquid crystal display of claim 6, wherein the each
pixel further comprising,

a base substrate, the gate line and the storage line being

disposed on the base substrate;

a first insulating layer disposed on the base substrate, the
gate line, and the storage line, the data line being dis-
posed on the first insulating layer; and

a second insulating layer disposed on the first insulating
layer and the data line, the pixel electrode and the bridge
electrode being disposed on the second insulating layer.

8. The liquid crystal display of claim 7, wherein the first
contact hole is formed through the first and second insulating
layers to expose at least a portion of the storage line, and the
second contact hole is formed through the first and second
insulating layers to expose an electrode connected to the one
of the first and second storage extending portions.

9. The liquid crystal display of claim 7, wherein the first
and second storage extending portions have a same material
as the gate line.

10. The liquid crystal display of claim 7, wherein the bridge
electrode has a same material as the pixel electrode.
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11. The liquid crystal display of claim 1, wherein at least
one of the first and second storage extending portions
includes a straight-line shaped portion and a triangular
shaped portion.

12. The liquid crystal display of claim 11, wherein the
straight-line shaped portion is parallel with respect to the data
line and a side of the triangular shaped portion faces with the
diagonal side of the pixel electrode.

13. The liquid crystal display of claim 1, wherein a first
extending portion of one pixel among two adjacent pixels and
a second extending portion of the other pixel among the two
adjacent pixels are symmetrically arranged with respect to a
data line of the one pixel.

14. The liquid crystal display of claim 1, wherein the pixel
electrode includes at least two openings.

15. The liquid crystal display of claim 14, wherein one
opening of the at least two openings is elongated in a first
direction having a first angle with the storage line, the other
opening of the at least two openings is elongated in a second
direction having a second angle with the storage line, and the
first and second angles are different from each other.

16. The liquid crystal display of claim 15, wherein one of
the first and second angles is an acute angle the other of the
first and second angles is an obtuse angle, and the first angle
plus the second angle is about 180 degrees.

17. The liquid crystal display of claim 13, wherein the
second storage extending portion of the other pixel and the
first storage extending portion of the one pixel are electrically
connected to each other.

18. The liquid crystal display of claim 1, wherein at least
one of the first and second storage extending portions
includes a straight-line shaped portion and a triangular
shaped portion and the triangular shaped portion is disposed
between the storage line and the straight-line shaped portion.

19. The liquid crystal display of claim 18, wherein a pixel
electrode disposed adjacent to the at least one of the first and
second storage extending portions has a diagonal side facing
with a side of the triangular shaped portion.
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