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(57) ABSTRACT

A liquid crystal display (LCD) panel includes: a first base
substrate; a plurality of gate lines and a plurality of data lines
disposed on the first base substrate and crossing each other; a
pixel electrode pattern disposed on the first base substrate; a
storage pattern disposed on the first base substrate, the storage
pattern being positioned between consecutive gate lines and
substantially in parallel with the gate lines; a second base
substrate; a common electrode disposed on the second base
substrate and alternately positioned with the pixel electrode;
and a liquid crystal layer disposed between the first and sec-
ond base substrates.
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FIG. 2A
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FIG. 4B
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FIG. 5A
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FIG. 5B
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FIG. 6A
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FIG. 6B
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FIG. 7A
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FIG. 7B
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FIG. 8
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LIQUID CRYSTAL DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation of U.S. applica-
tion Ser. No. 12/021,731 filed on Jan. 29, 2008, which claims
priority to Korean Patent Application No. 10-2007-0009021,
filed on Jan. 29, 2007, the disclosures of which are incorpo-
rated by reference herein in their entireties.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates to a liquid crystal dis-
play (LCD) panel and. more particularly, to an LCD panel
capable of preventing light leakage and texture generation.
[0004] 2. Discussion of the Related Art

[0005] A liquid crystal display (LCD) device displays an
image by controlling light transmittance of respective liquid
crystal cells arranged in a matrix form on an LCD panel
according to video signals. To obtain a wide-viewing angle,
the LCD device may employ, for example, a patterned vertical
alignment (PVA) mode, an in-plane switching (IPS) mode, or
a plane-to-line switching (PLS) mode.

[0006] In the PVA mode, a plurality of slits is formed on
common electrodes and pixel electrodes of upper and lower
substrates, and liquid crystal molecules located between the
substrates are driven symmetrically with respect to the slits by
fringe electric fields generated by the slits, thus forming a
multi-domain structure.

[0007] In the IPS mode, a liquid crystal is driven by a
horizontal electric field generated between a pixel electrode
and a common electrode arranged in parallel on a lower
substrate. In the IPS mode, the electrodes are formed on one
substrate so that liquid crystal molecules are rotated in the
plane of the same substrate and, as a result, an optical axis of
a liquid crystal layer is rotated relative to the substrate.
[0008] In the PLS mode, a common electrode and a pixel
electrode are provided in each pixel area with an insulating
layer interposed therebetween to form a fringe electric field
thereby causing all liquid crystal molecules filled between
upper and lower substrates to be operated in the respective
pixel areas.

[0009] However, in the IPS and PLS modes, residual
images are generated and light transmittance is lowered since
the electric fields are generated by the electrodes formed on
one substrate. Moreover, in the PVA mode, the aperture ratio
is low.

[0010] As an alternative to IPS, PLS and PVA, a dual field
switching (DFS) mode has been proposed. In the DFS mode,
a liquid crystal is aligned horizontally or vertically to an
electric field generated between electric patterns of upper and
lower substrates. The DFS mode improves side visibility and
light transmittance by using fringe electric fields generated
between pixel and common electrodes patterned on upper and
lower substrates.

[0011] However, in an LCD device employing the DFS
mode, a step height is formed by a pixel electrode and a
storage electrode, which results in light leakage. In addition,
a black brightness is increased by the light leakage thereby
causing the capacity of a storage capacitor to be decreased.
Moreover, since it is difficult to control the liquid crystal
arranged in a position where the pixel electrode and a drain
electrode are connected, an undesirable texture is generated.
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[0012] Accordingly, there exists a need for an LCD panel
that is capable of preventing light leakage and texture gen-
eration.

SUMMARY OF THE INVENTION

[0013] In an exemplary embodiment of the present inven-
tion, a liquid crystal display (LCD) panel, includes: a first
base substrate; a plurality of gate lines and a plurality of data
lines disposed on the first base substrate and crossing each
other; a pixel electrode pattern disposed on the first base
substrate, the pixel electrode pattern comprising, a first elec-
trode connection portion and a second connection portion
arranged in parallel with each other, a first linear pixel elec-
trode and a second linear pixel electrode arranged between
the first electrode connection portion and the second elec-
trode connection portion, a central electrode arranged
between the first linear pixel electrode and the second linear
pixel electrode, and a central portion connected to the central
electrode, wherein the first linear pixel electrode and the
second linear pixel electrode are inclined in a different direc-
tion from each other with respect to the gate lines, and the
central electrode is formed in a substantially triangular shape;
a storage pattern disposed on the first base substrate, the
storage pattern being positioned between consecutive gate
lines and substantially in parallel with the gate lines, wherein
the storage pattern is a lower electrode of a storage capacitor;
a second base substrate; a common electrode disposed on the
second base substrate and alternately positioned with the
pixel electrode; and a liquid crystal layer disposed between
the first and second substrates.

[0014] The storage pattern includes a first storage electrode
and a second storage electrode formed at positions corre-
sponding to the first and second electrode connection por-
tions, respectively, and a storage line formed at a position
corresponding to the central portion of the pixel electrode
pattern and connected to the first storage electrode and the
second storage electrode.

[0015] The storage pattern includes a first storage electrode
and a second storage electrode formed at positions corre-
sponding to the first and second electrode connection por-
tions, respectively, and a central storage electrode formed at
an intersection between the first storage electrode and the
storage line, wherein the central storage electrode is formed
in a linear shape.

[0016] The central storage electrode is formed in a substan-
tially quadrangular shape.

[0017] Thecentral storage electrode is formed in a substan-
tially rectangular shape.

[0018] The central storage electrode is formed about 4 pm
apart from the central electrode.

[0019] Thecentral storage electrode is formed in a substan-
tially triangular shape.

[0020] The first and second storage electrodes are formed
to have substantially the same or wider widths as or than the
first and second electrode connection portions, respectively.
[0021] The first and second linear pixel electrodes are
formed obliquely with respect to the central portion of the
pixel electrode pattern.

[0022] The pixel electrode pattern is formed to overlap the
TFT and includes a texture prevention portion connected to
the first and second electrode connection portions.

[0023] The texture prevention portion is formed in a sub-
stantially triangular shape, wherein one side of the texture
prevention portion is formed parallel to the second linear
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pixel electrode and another side of the texture prevention
portion is formed parallel to the gate line.

[0024] The texture prevention portion is connected to the
TFT.

[0025] The storage line is formed of the same material as
the gate line.

[0026] The storage line is formed on the same plane as the
gate line.

[0027] The pixel electrode pattern is formed of a transpar-

ent conductive material.

[0028] The second substrate includes a transmissive region
and a blocking region, a black matrix provided in the blocking
region, and a color filter provided in the transmissive region.
[0029] The first linear pixel electrode is provided in plural-
ity and the plurality of first linear pixel electrodes are spaced
at regular intervals, and the second linear pixel electrode is
provided in plurality and the plurality of second linear pixel
electrodes are spaced at regular intervals.

[0030] In an exemplary embodiment of the present inven-
tion, a method of manufacturing a thin film transistor (TFT)
substrate in a liquid crystal display (LCD) panel, includes:
forming a gate metal pattern including a gate line, a gate
electrode and a storage pattern on a substrate; forming a gate
insulating layer on the gate metal pattern and a semiconductor
pattern including an activation layer and an ohmic contact
layer on the gate insulating layer; forming a data metal pattern
including a data line, a source electrode and a drain electrode
on the semiconductor pattern and the gate insulating layer,
and removing the ohmic contact layer between the source
electrode and drain electrode to expose the activation layer;
forming a passivation layer on the data metal pattern and the
gate insulating layer, and forming a contact hole in the pas-
sivation layer to expose the drain electrode; and forming a
pixel electrode pattern on the passivation layer, the pixel
electrode pattern including a texture prevention portion con-
nected to the drain electrode via the contact hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other features of the present inven-
tion will become more apparent by describing in detail exem-
plary embodiments thereof with reference to the attached
drawings, in which:

[0032] FIG.1isaplanview showinga liquid crystal display
(LCD) panel in accordance with an exemplary embodiment
of the present invention;

[0033] FIG. 2A is a cross-sectional view of the LCD panel
shown in FIG. 1 taken along line I-I';

[0034] FIG. 2B is a cross-sectional view of the LCD panel
shown in FIG. 1 taken along line II-1T";

[0035] FIG. 3 is a plan view showing a pixel electrode
pattern of the LCD panel shown in FIG. 1 in accordance with
an exemplary embodiment of the present invention;

[0036] FIG. 4A is a plan view showing a storage pattern of
the LCD panel shown in FIG. 1 in accordance with an exem-
plary embodiment of the present invention;

[0037] FIG. 4B is a plan view of the pixel electrode pattern
shown in FIG. 3 and the storage pattern shown in F1G. 4A;
[0038] FIG.5Aisaplanview showing a storage pattern and
a pixel electrode pattern of an LCD panel in accordance with
an exemplary embodiment of the present invention;

[0039] FIG.5B is a plan view showing a storage pattern and
a pixel electrode pattern of an LCD panel in accordance with
an exemplary embodiment of the present invention;
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[0040] FIG. 6A is a plan view showing a storage pattern of
an LCD panel in accordance with an exemplary embodiment
of the present invention;

[0041] FIG. 6B is a plan view showing the pixel electrode
pattern shown in FIG. 3 and the storage pattern shown in FIG.
6A;

[0042] FIG. 7A is a plan view showing a storage pattern of
an LCD panel in accordance with an exemplary embodiment
of the present invention;

[0043] FIG. 7B is a plan view showing the pixel electrode
pattern shown in FIG. 3 and the storage pattern shown in FIG.
TA;

[0044] FIG. 8is a plan view illustrating an orientation of a
liquid crystal when a voltage is not applied to the LCD panel
shown in FIG. 1 in accordance with an exemplary embodi-
ment of the present invention;

[0045] FIG. 9is a plan view illustrating an orientation of a
liquid crystal when a voltage is applied to the LCD panel
shown in FIG. 1 in accordance with an exemplary embodi-
ment of the present invention;

[0046] FIG. 10 is a plan view and FIGS. 11A, and 11B are
cross-sectional views taken along lines I-I' and II-IT' of FIG.
10, respectively, illustrating a first mask process of a method
of manufacturing a thin film transistor (TFT) substrate in an
LCD panel in accordance with an exemplary embodiment of
the present invention;

[0047] FIG. 12 is a plan view and FIGS. 13A, and 13B are
cross-sectional views taken along lines I-I' and II-IT' of FIG.
12, respectively, illustrating a second mask process of the
method of manufacturing the TFT substrate in the LCD panel
in accordance with an exemplary embodiment of the present
invention;

[0048] FIG. 14 is a plan view and FIG. 15 is a cross-
sectional view taken along line II-1I' of FIG. 14 illustrating a
third mask process of the method of manufacturing the TFT
substrate in the LCD panel in accordance with an exemplary
embodiment of the present invention;

[0049] FIG. 16 is a plan view and FIGS. 17A, and 17B are
cross-sectional views taken along lines I-I' and II-IT' of FIG.
16, respectively, illustrating a fourth mask process of the
method of manufacturing the TFT substrate in the LCD panel
in accordance with an exemplary embodiment of the present
invention; and

[0050] FIG. 18 is a plan view and FIGS. 19A, and 19B are
cross-sectional views taken along lines I-I' and II-IT' of FIG.
18, respectively, illustrating a fifth mask process of the
method of manufacturing the TFT substrate in the LCD panel
in accordance with an exemplary embodiment of the present
invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0051] The present invention is described more fully here-
inafter with reference to the accompanying drawings, in
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
embodiments set forth herein.

[0052] FIG.1isaplanview showingaliquid crystal display
(LCD) panel in accordance with an exemplary embodiment
of the present invention, FIG. 2A is a cross-sectional view of
the LCD panel shown in FIG. 1 taken along line I-I', and FIG.
2B is a cross-sectional view of the LCD panel shown in FIG.
1 taken along line II-IT".
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[0053] Referring to FIGS. 1, 24, and 2B, an LCD panel
includes a thin film transistor (TFT) substrate, an opposing
substrate, and a liquid crystal 200 disposed between the TFT
substrate and the opposing substrate.

[0054] The TFT substrate includes a first substrate 10, a
gate line 20, a data line 40, a gate insulating layer 30, a TFT
50, a passivation layer 70, a pixel electrode pattern, and a
storage pattern.

[0055] The first substrate 10 includes a plurality of pixels
arranged in a matrix form and has a transmissive region for
transmitting light emitted from a backlight assembly (not
shown), and a blocking region for blocking the light. It is
desirable that the first substrate 10 be formed of an insulating
material such as glass or plastic.

[0056] The gate line 20 is formed on the blocking region of
the first substrate 10. The gate line 20 is connected to a gate
electrode 51 of the TFT 50 and thereby supplies a gate signal
to the gate electrode 51 of the TFT 50. The gate line 20 may
be formed of a metal material in a single layer or in a multi-
layer thereof. The metal material used in the formation of the
gate line 20 may include molybdenum (Mo), niobium (Nb),
copper (Cu), aluminum (Al), chromium (Cr), silver (Ag),
tungsten (W), or an alloy thereof.

[0057] The gate insulating layer 30 is formed on the gate
line 20. The gate insulating layer 30 insulates a gate metal
pattern including the gate line 20, the gate electrode 51 and
the storage pattern from a data metal pattern including the
data line 40, a source electrode 53 and a drain electrode 55.
[0058] Thedataline 40 supplies a pixel voltage signal to the
source electrode 53 of the TFT 50. The data line 40 is formed
to cross the gate line 20 with the gate insulating layer 30
interposed therebetween.

[0059] The TFT 50 allows the pixel voltage signal of the
data line 40 to be charged to the pixel electrode pattern and
maintained in response to a gate signal of the gate line 20. The
TFT 50 includes the gate electrode 51 connected to the gate
line 20, the source electrode 53 connected to the data line 40
and overlapping a portion of the drain electrode 55, and the
drain electrode 55 facing the source electrode 53 and con-
nected to the pixel electrode pattern.

[0060] Moreover, the TFT 50 includes a semiconductor
pattern 60 overlapping the gate electrode 51 with the gate
insulating layer 30 interposed therebetween and forming a
channel between the source electrode 53 and drain electrode
55.

[0061] Thesemiconductor pattern 60 includes an activation
layer 61 formed to overlap the gate electrode 51 with the gate
insulating layer 30 interposed therebetween. The semicon-
ductor pattern 60 further includes an ohmic contact layer 63
formed on the activation layer 61 and providing ohmic con-
tact between the data line 40 and the source and drain elec-
trodes 53 and 55.

[0062] The passivation layer 70 is formed on the data line
40 and the TFT 50 to protect the same. The passivation layer
70 may be formed of an inorganic material.

[0063] FIG. 3 is a plan view showing the pixel electrode
pattern of the LCD panel shown in FIG. 1 in accordance with
an exemplary embodiment of the present invention.

[0064] As shown in FIG. 3, the pixel electrode pattern
includes a central portion 109, linear pixel electrodes 95 and
97, first and second electrode connection portions 91 and 93,
a central electrode 101, and a texture prevention portion 107.
The pixel electrode pattern is formed on the passivation layer
70. Moreover, the pixel electrode pattern is formed of a trans-
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parent conductive material such as indium tin oxide (ITO), tin
oxide (TO), indium zinc oxide (IZO), and indium tin zinc
oxide (ITZO).

[0065] Thecentral portion 109 is formed in the center of the
transmissive region parallel to the gate line 20.

[0066] The linear pixel electrodes 95 and 97 include a plu-
rality of first and second linear pixel electrodes 95 and 97
formed obliquely and symmetrically with respect to the cen-
tral portion 109.

[0067] The first and second electrode connection portions
91 and 93 are formed in the blocking region parallel to the
data line 40. The first and second electrode connection por-
tions 91 and 93 are connected to the plurality of first and
second linear pixel electrodes 95 and 97. The first and second
electrode connection portions 91 and 93 are connected to the
central portion 109. In other words, the first electrode con-
nection portion 91 is connected to the left side of the central
portion 109 and the second electrode connection portion 93 is
connected to the right side of the central portion 109. Upper
and lower ends of'the second electrode connection portion 93
are connected to upper and lower ends of the first electrode
connection portion 91. Moreover, the lower ends of the first
and second electrode connection portions 91 and 93 are con-
nected by the texture prevention portion 107.

[0068] The central electrode 101 is formed at an intersec-
tion between the first electrode connection portion 91 and the
central portion 109. The central electrode 101 is formed in the
shape of a triangle.

[0069] The texture prevention portion 107 is connected to
the lower ends of the first and second electrode connection
portions 91 and 93. The texture prevention portion 107 is
generally formed in the shape of a triangle. In particular, one
side 103 of the texture prevention portion 107 is formed
parallel to the second linear pixel electrode 97 and the other
side 105 of the texture prevention portion 107 is formed
parallel to the gate line 20. With such a structure in that the
one side 103 of the texture prevention portion 107 is formed
parallel to the second linear pixel electrode 97, a fringe elec-
tric field is generated constantly, thus enabling control of the
liquid crystal 200. Accordingly, the generation of texture on
the LCD panel can be prevented. The texture prevention
portion 107 is connected to the drain electrode 55 exposed by
a contact hole 75 penetrating the passivation layer 70.
[0070] FIG. 4A is a plan view showing the storage pattern
of the LCD panel shown in FIG. 1 in accordance with an
exemplary embodiment of the present invention, and FIG. 4B
is a plan view of the pixel electrode pattern shown in FIG. 3
and the storage pattern shown in FIG. 4A.

[0071] As shown in FIGS. 4A and 4B, the storage pattern
includes first and second storage electrodes 81 and 83, and a
storage line 85. The storage pattern is formed on the same
plane as the gate line 20 and the gate electrode 51 with the
same material. In particular, the storage pattern is formed of a
metal material in a single layer or in a multi-layer thereof on
the first substrate 10. The metal material may include Mo, Nb,
Cu, Al, Cr, Ag, W, or an alloy thereof.

[0072] Thefirstand second storage electrodes 81 and 83 are
formed parallel to the data line 40 in the blocking region.
Moreover, the first and second storage electrodes 81 and 83
are formed in parallel with each other, with the storage line 85
interposed therebetween. In particular, the first storage elec-
trode 81 is formed to extend from the storage line 85. The
second storage electrode 83 extending from the storage line
85 is formed from the drain electrode 55 to the upper end of
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the second electrode connection portion 93 and an end of the
second storage electrode 83 protrudes therefrom. For
example, the second storage electrode 83 may be generally
formed in the shape of a reverse ‘L’. The lower end of the first
storage electrode 81 extends from the storage line 85 to the
gate line 20 further than the lower end of the second storage
electrode 83 extending to the gate line 20. The first storage
electrode 81 is formed parallel to the second storage electrode
83. Meanwhile, as shown in FIG. 5A, the first and second
storage electrodes 81 and 83 are formed to have the same
widths as the first and second electrode connection portions
91 and 93 of the pixel electrode pattern, respectively. More-
over, as shown in FIG. 5B, the first and second storage elec-
trodes 81 and 83 are formed to have widths larger than those
of the first and second electrode connection portions 91 and
93, respectively. The storage pattern and the pixel electrode
pattern overlap each other to form a storage capacitor. In more
detail, the storage pattern and the pixel electrode pattern
overlap each other with the gate insulating layer 30 and the
passivation layer 70 interposed therebetween, thus forming
the storage capacitor. Accordingly, the capacity of the storage
capacitor is increased as the storage pattern and the pixel
electrode pattern overlap each other.

[0073] Thestorage line 85 is formed parallel to the gate line
20 in the center of the transmissive region. The storage line 85
is overlapped by the central portion 109 of the pixel electrode
pattern. In particular, the storage line 85 is formed to be
narrower than the central portion 109. Accordingly, since the
widths of the central portion 109 and the storage line 85 are
not the same, a step height is not formed and therefore light
leakage can be prevented. The storage line 85 is connected to
the first storage electrode 81 and the second storage electrode
83. In more detail, the left side of the storage line 85 is
connected to the first storage electrode 81 and the right side of
the storage line 85 is connected to the second storage elec-
trode 83. For example, the storage line 85 and the first and
second storage electrodes 81 and 83 may be generally formed
in the shape of an ‘H’.

[0074] FIG. 6A is a plan view showing a storage pattern of
an LCD panel in accordance with an exemplary embodiment
of the present invention, and FIG. 6B is a plan view showing
the pixel electrode pattern shown in FIG. 3 and the storage
pattern shown in FIG. 6 A. Moreover, FIG. 7A is a plan view
showing a storage pattern of an LCD panel in accordance with
an exemplary embodiment of the present invention, and FIG.
7B is a plan view showing the pixel electrode pattern shown
in FIG. 3 and the storage pattern shown in FIG. 7A.

[0075] Referring the FIG. 6A, the storage pattern includes
a central storage electrode 89 formed at an intersection
between the storage line 85 and the first storage electrode 81.
As shown in FIG. 6B, the central storage electrode 89 is
overlapped by the central electrode 101 of the pixel electrode
pattern. The central storage electrode 89 may be formed about
4 um apart from the central electrode 101. If the interval ‘a’
between the central storage electrode 89 and the central elec-
trode 101 is less than about 4 um, a step height is formed,
which results in light leakage. Accordingly, it is preferable
that the interval ‘a’ between the central storage electrode 89
and the central electrode 101 be larger than about 4 um. The
central storage electrode 89 may be formed in the shape of a
triangle. Moreover, as shown in FIGS. 7A and 7B, the central
storage electrode 89 may be formed in the shape of a quad-
rangle. Accordingly, since a step height is not formed by the
central storage electrode 89 and the central electrode 101,
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light leakage can be prevented. Although the above descrip-
tion has been made for the case where the central storage
electrode 89 has a triangular or quadrangular shape, the
description is not limited thereto. For example, the central
storage electrode 89 may be formed in any shape as long as
the interval ‘a’ between the central storage electrode 89 and
the central electrode 101 is larger than about 4 pm.

[0076] Referring back to FIGS. 1,2A, and 2B, the opposing
substrate includes a second substrate 150, a black matrix 160,
a color filter 170, a planarization layer 180, and a common
electrode pattern 190.

[0077] The second substrate 150 includes a transmissive
region for transmitting light and a blocking region for block-
ing light. It is desirable that the second substrate 150 be
formed of an insulating material such as glass or plastic.
[0078] Theblack matrix 160 is formed in a matrix shape in
the blocking region of the second substrate 150 to define a
plurality of pixels in which the color filter 170 is formed.
Moreover, the black matrix 160 is formed to overlap the gate
line 20, the data line 40 and the TFT 50 on the TFT substrate.
The black matrix 160 shields light generated by an undesir-
able orientation of the liquid crystal 200 to improve the con-
trast of the LCD panel. Moreover, the black matrix 160 inter-
cepts direct light irradiation to the TFT 50 to prevent the
generation of light leakage by the TFT 50. For this, the black
matrix 160 is formed of an opaque metal or opaque polymer
resin.

[0079] The color filter 170 includes red (R), green (G) and
blue (B) color filters 170 to reproduce colors. The respective
R, G and B color filters 170 absorb or transmit light of a
specific wavelength through R, G and B pigments included
therein, thus displaying R, G and B colors. In this case, the R,
G and B color filters 170 display various colors by an additive
mixture of R, G and B lights passed through the R, G and B
color filters 170. The color filters 170 are arranged in a stripe
shape where the R, G and B color filters 170 are arranged in
a row.

[0080] The planarization layer 180 is formed on the color
filters 170 and the black matrix 160 to planarize the surface of
the color filters 170.

[0081] The common electrode pattern 190 is formed on the
planarization layer 180. The common electrode pattern 190 is
formed between the plurality of linear pixel electrodes 95 and
97 formed on the TFT substrate and thereby fringe electric
fields are generated. The liquid crystal molecules 200 are
driven symmetrically with respect to the linear pixel elec-
trodes 95 and 97 using the fringe electric fields to form a
multi-domain structure. The common electrode pattern 190 is
formed of a transparent conductive material such as ITO, TO,
170, and ITZO.

[0082] The liquid crystal molecules 200 are rotated by a
difference between a pixel voltage from the pixel electrode
pattern and a common voltage from the common electrode
pattern 190 of the opposing substrate to control the transmit-
tance of light emitted from the backlight assembly. To this
end, the liquid crystal 200 is made of a material having dielec-
tric anisotropy and refractive anisotropy.

[0083] Ina dual field switching (DFS) mode, a liquid crys-
tal 200 having a positive or negative dielectric anisotropy is
aligned horizontally and driven horizontally or vertically to
the electric field direction, thus controlling light transmit-
tance. Moreover, a horizontal alignment layer is formed on
the upper portion of the first and second substrates 10 and
150. In the following, a description will be given with respect
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to the liquid crystal 200 having a positive dielectric anisot-
ropy. As shown in FIG. 8, when a voltage is not applied to the
LCD panel, the liquid crystal molecules 200 are oriented at an
angle of about 10° to about 30° with respect to the linear pixel
electrodes 95 and 97 and the common electrode pattern 190.
As shown in FIG. 9, when a voltage is applied to the LCD
panel, the liquid crystal molecules 200 are aligned perpen-
dicularly to the linear pixel electrodes 95 and 97 and the
common electrode pattern 190. In this case, only typical
liquid crystal molecules 200 are depicted in FIG. 9 to illus-
trate that the state of the liquid crystal molecules 200 is varied
when the voltage is applied to the LCD panel.

[0084] Next, a method of manufacturing a TFT substrate in
an LCD panel in accordance with an exemplary embodiment
of the present invention will be described in detail with ref-
erence to FIGS. 10 to 19B.

[0085] FIG. 10 is a plan view and FIGS. 11A and 11B are
cross-sectional views taken along lines I-I' and II-1T' of FIG.
10, respectively, illustrating a first mask process of a method
of manufacturing a TFT substrate in an LCD panel in accor-
dance with an exemplary embodiment of the present inven-
tion.

[0086] Referring to FIGS. 10, 11A, and 11B, a gate metal
pattern including a gate line 20, a gate electrode 51 and a
storage pattern is formed on an insulated first substrate 10 by
a first mask process. In other words, a gate metal layer is
formed on the insulated first substrate 10 by a deposition
method such as sputtering. The gate metal layer is formed of
a metal material in a single layer or in a multi-layer thereof.
The metal material may include Mo, Nb, Cu, Al, Cr, Ag. W, or
an alloy thereof. Subsequently, the gate metal layer is pat-
terned by photolithography and etching processes using a first
mask, thus forming the gate metal pattern including the gate
line 20, the gate electrode 51 and the storage pattern.

[0087] FIG. 12 is a plan view and FIGS. 13A, and 13B are
cross-sectional views taken along lines I-I' and II-1T' of FIG.
12, respectively, illustrating a second mask process of the
method of manufacturing the TFT substrate in the LCD panel
in accordance with an exemplary embodiment of the present
invention.

[0088] Referring to FIGS. 12, 13A, and 13B, a gate insu-
lating layer 30 is formed on the gate metal pattern including
the gate line 20, the gate electrode 51 and the storage pattern,
and a semiconductor pattern 60 including an activation layer
61 and an ohmic contact layer 63 is formed on the gate
insulating layer 30.

[0089] The gate insulating layer 30, an amorphous silicon
layer, and an impurity-doped amorphous silicon layer are
formed in sequence on the gate metal pattern by a deposition
method such as plasma-enhanced chemical vapor deposition
(PECVD). The gate insulating layer 30 is formed of an inor-
ganic insulating material such as silicon oxide (Si0x) or
silicon nitride (SiNx). Subsequently, the amorphous silicon
layer and the impurity-doped amorphous silicon layer are
patterned by photolithography and etching processes using a
second mask, thus forming the semiconductor pattern 60
including the activation layer 61 and the ohmic contact layer
63.

[0090] FIG. 14 is a plan view and FIG. 15 is a cross-
sectional view taken along line II-1I' of FIG. 14 illustrating a
third mask process of the method of manufacturing the TFT
substrate in the LCD panel in accordance with an exemplary
embodiment of the present invention.
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[0091] Referring to FIGS. 14 and 15, a data metal pattern
including a data line 40, a source electrode 53 and a drain
electrode 55 is formed on the semiconductor pattern 60 and
the gate insulating layer 30.

[0092] More specifically, a data metal layer is formed on
the semiconductor pattern 60 and the gate insulating layer 30
by a deposition method such as sputtering. The data metal
layer is formed of a metal material in a single layer or in a
multi-layer thereof. The metal material may include Mo, Nb,
Cu, Al, Cr, Ag, W, or an alloy thereof. Subsequently, the data
metal layer is patterned by photolithography and etching
processes using a third mask, thus forming the data metal
pattern including the data line 40, the source electrode 53 and
the drain electrode 55. Then, the ohmic contact layer 63
exposed between the source electrode 53 and the drain elec-
trode 55 is removed using a third mask to expose the activa-
tion layer 61. The semiconductor pattern 60 and the data
metal pattern including the data line 40, the source electrode
53 and the drain electrode 55 may be formed by one mask
process using a diffractive exposure mask or a half-tone
mask.

[0093] FIG. 16 is a plan view and FIGS. 17A, and 17B are
cross-sectional views taken along lines I-I' and II-IT' of FIG.
16, respectively, illustrating a fourth mask process of the
method of manufacturing the TFT substrate in the LCD panel
in accordance with an exemplary embodiment of the present
invention.

[0094] Referring to FIGS. 16, 17A, and 17B, a passivation
layer 70 including a contact hole 75 is formed on the data
metal pattern and the gate insulating layer 30 by a deposition
process such as PECVD. The passivation layer 70 is formed
of the same inorganic insulating material as the gate insulat-
ing layer 30. Subsequently, the passivation layer 70 is pat-
terned by photolithography and etching processes using a
fourth mask, thus forming the contact hole 75 exposing the
drain electrode 55.

[0095] FIG. 18 is a plan view and FIGS. 19A, and 19B are
cross-sectional views taken along lines I-I' and II-IT' of FIG.
18, respectively, illustrating a fifth mask process of the
method of manufacturing the TFT substrate in the LCD panel
in accordance with an exemplary embodiment of the present
invention.

[0096] Referring to FIGS. 18, 19A, and 19B, a pixel elec-
trode pattern is formed on the passivation layer 70. In other
words, a transparent conductive layer is formed on the passi-
vation layer 70 by a deposition method such as sputtering.
The transparent conductive layer is formed of a transparent
and conductive material such as ITO, TO, IZO, and ITZO.
Subsequently, the transparent conductive layer is patterned
by photolithography and etching processes using a fifth mask,
thus forming the pixel electrode pattern. A texture prevention
portion 107 of the pixel electrode pattern is connected to the
drain electrode 55 exposed by the contact hole 75 penetrating
the passivation layer 70.

[0097] As described above, in the LCD panel according to
an exemplary embodiment of the present invention, the stor-
age pattern is overlapped by the pixel electrode pattern in the
transmissive region. In detail, since the storage line of the
storage pattern and the central storage electrode ofthe storage
pattern are overlapped by the central portion of the pixel
electrode pattern and the central electrode of the pixel elec-
trode pattern, respectively, a step height is not formed and
therefore light leakage can be prevented. Moreover, with the
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texture prevention portion formed to control the liquid crys-
tal, the generation of texture on the LCD panel can be pre-
vented.

[0098] While the present invention has been described in
detail with reference to the exemplary embodiments, those
skilled in the art will appreciate that various modifications
and substitutions can be made thereto without departing from
the spirit and scope of the present invention as set forth in the
appended claims.

What is claimed is:

1. A liquid crystal display (LCD) panel, comprising:

a first base substrate;

a plurality of gate lines and a plurality of data lines dis-
posed on the first base substrate and crossing each other;

a gate insulating layer on the first base substrate;

a passivation layer on the gate insulating layer;

a pixel electrode pattern disposed on the first base sub-
strate, the pixel electrode pattern comprising a first elec-
trode connection portion, a second electrode connection
portion parallel to the first electrode connection portion,
and a central portion parallel to the gate lines to connect
the first connection portion with the second connection
portion;

a storage pattern disposed on the first base substrate, the
storage pattern comprising a storage line being parallel
to the gate lines and corresponding to the central portion;

a second base substrate;

a common electrode pattern disposed on the second base
substrate; and

aliquid crystal layer disposed between the first and second
base substrates,

wherein the pixel electrode overlaps with the storage pat-
tern while interposing the gate insulating layer and the
passivation layer therebetween to form a storage capaci-
tor and a width of the central portion is wider than a
width of the storage line.

2. The LCD panel of claim 1, wherein the storage pattern

further comprises a first storage electrode, a second storage
electrode parallel to the first storage electrode, and a central
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storage electrode formed at an intersection between the stor-
age line and the first storage electrode.

3. The LCD panel of claim 1, wherein the storage pattern
further comprises a central storage electrode formed at an
intersection between the storage line and the first storage
electrode and the central storage electrode has a substantially
triangle or quadrangle shape.

4. The LCD panel of claim 2, wherein the first storage
electrode and the second storage electrode correspond
respectively to the first electrode connection portion and the
second electrode connection portion, a width of the first stor-
age electrode is wider than a width of the first electrode
connection portion, and a width of the second storage elec-
trode is wider than a width of the second electrode connection
portion.

5. The LCD panel of claim 1, wherein the pixel electrode
further comprises a first linear pixel electrode and a second
linear pixel electrode arranged between the first electrode
connection portion and the second electrode connection por-
tion and the first linear pixel electrode and the second linear
pixel electrode are inclined in a different direction from each
other with respect to the gate lines.

6. The LCD panel of claim 5, wherein the pixel electrode
further comprises a central electrode formed at an intersec-
tion between the central portion and the first electrode con-
nection portion and the first and second linear pixel electrodes
are connected with the central electrode.

7. The LCD panel of claim 1, wherein the liquid crystal
layer has negative or positive dielectric anisotropy.

8. The LCD panel of claim 7, wherein the liquid crystal
layer comprises liquid crystal molecules which are aligned
horizontally and driven horizontally or vertically to an elec-
tric field direction formed between the pixel electrode and the
common electrode.

9. The LCD panel of claim 1, wherein the common elec-
trode pattern and the pixel electrode are alternately positioned
with each other.
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