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(57) ABSTRACT

In the liquid crystal display panel of a horizontal electric
field type, a gate pattern includes a gate electrode provided
at a substrate, a gate line connected to the gate electrode and
a lower gate pad electrode connected to the gate line. A data
line is disposed to cross the gate line and the common line,
having a gate insulating film therebetween to thereby define
a pixel area. A thin film transistor is positioned at each
intersection between the gate line and the data line. A
transparent electrode pattern includes a pixel electrode elec-
trically connected to the thin film transistor and disposed
such that at least a portion thereof is parallel to the common
electrode. An opaque conductive pattern is disposed to
overlap with the transparent electrode pattern.
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LIQUID CRYSTAL DISPLAY PANEL OF
HORIZONTAL ELECTRONIC FIELD APPLYING
TYPE AND FABRICATING METHOD THEREOF

[0001] This application claims the benefit of Korea Patent
Application No. 2004-87217 filed on Oct. 29, 2004, which
is hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present application relates to a liquid crystal
display, and more particularly to a liquid crystal display
panel of horizontal electric field applying type and a fabri-
cating method thereof.

BACKGROUND

[0003] Generally, liquid crystal displays (LCD) control
light transmittance of a liquid crystal using an electric field,
to thereby display a picture. Liquid crystal displays may be
classified into a vertical electric field type and a horizontal
electric field type depending upon a direction of the electric
field applied to the liquid crystal.

[0004] The liquid crystal display of vertical electric field
applying type drives a liquid crystal in a twisted nematic
(TN) mode with a vertical electric field formed between a
pixel electrode and a common electrode arranged in oppo-
sition to each other on an upper and a lower substrate. The
liquid crystal display of vertical electric field applying type
has an advantage of a large aperture ratio while having a
drawback of a narrow viewing angle of about 90°.

[0005] The liquid crystal display of horizontal electric
field applying type drives a liquid crystal in an in plane
switch (IPS) mode with a horizontal electric field between
the pixel electrode and the common electrode arranged
parallel to each other on the lower substrate. The liquid
crystal display of horizontal electric field applying type has
an advantage of a wide viewing angle of about 160°.

[0006] The liquid crystal display of the horizontal electric
field applying type includes a thin film transistor array
substrate (i.e., a lower substrate) and a color filter array
substrate (i.e., an upper substrate) joined in opposition to
each other, a spacer for uniformly maintaining a cell gap
between two substrates, and a liquid crystal filled into a
space defined by the spacer.

[0007] The thin film transistor array substrate is comprised
of a plurality of signal lines and thin film transistors for
forming a horizontal electric field for each pixel, and an
alignment film coated thereon to align the liquid crystal. The
color filter array substrate includes a color filter for imple-
menting a color display, a black matrix for preventing a light
leakage and an alignment film coated thereon to align the
liquid crystal.

[0008] FIG. 1 is a plan view showing a structure of a thin
film transistor array substrate in a related art liquid crystal
display panel of horizontal electric field applying type, and
FIG. 2 is a section view of the thin film transistor array
substrate taken along the I-I' line in FIG. 1.

[0009] The thin film transistor array substrate includes a
gate line 2 and a data line 4 provided on a lower substrate
45 in such a manner to intersect each other, a thin film
transistor 6 provided at each intersection, a pixel electrode
14 and a common electrode 18 provided at a pixel area 5
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defined by the intersection structure for the purpose of
forming a horizontal field, and a common line 16 commonly
connected to the common electrode 18.

[0010] The gate line 2 supplies a gate signal to a gate
electrode 8§ of the thin film transistor 6. The data line 4
supplies a pixel signal, via a drain electrode 12 of the thin
film transistor 6, to the pixel electrode 14. The gate line 2
and the data line 4 are provided at an intersection structure
to define the pixel area 5.

[0011] The gate line 2 is connected, via a gate pad portion
(not shown), to a gate driver (not shown).

[0012] The data line 4 is connected, via a data pad portion
(not shown), to a data driver (not shown).

[0013] Thecommon line 16 is disposed parallel to the gate
line 2 with having the pixel area 5 therebetween to apply a
reference voltage for driving the liquid crystal to the com-
mon electrode 18.

[0014] The thin film transistor 6 allows the pixel signal of
the data line 4 to be charged and maintained in the pixel
electrode 14 in response to the gate signal of the gate line 2.
To this end, the thin film transistor 6 includes a gate
electrode 8 connected to the gate line 2, a source electrode
10 connected to the data line 4, and a drain electrode 12
connected to the pixel electrode 14. Further, the thin film
transistor 6 includes a semiconductor pattern 49 having an
active layer 48 overlapping with the gate electrode 8 with
having a gate insulating film 46 therebetween to define a
channel between the source electrode 10 and the drain
electrode 12. The semiconductor pattern 49 is further pro-
vided with an ohmic contact layer positioned on the active
layer 48 to make an ohmic contact with the data line 4, the
source electrode 10 and the drain electrode 12.

[0015] The pixel electrode 14 is connected, via a third
contact hole 17, to the drain electrode 12 of the thin film
transistor 6 and is provided at the pixel area 5. Particularly,
the pixel electrode 14 includes a first horizontal part 14a
connected to the drain electrode 12 and disposed parallel
with the adjacent gate line 2, a second horizontal part 145
overlapping with the common line 16, and a finger part 14¢
disposed parallel to the common electrode 18 between the
first and second horizontal parts 14a and 14b.

[0016] The common electrode 18 is connected to the
commor line 16 and is formed from the same metal as the
gate line 2 and the gate electrode 8 at the pixel area 5. The
common electrode 18 is disposed parallel to the finger part
14c of the pixel electrode 14 at the pixel area 5.

[0017] Accordingly, a horizontal electric field is formed
between the pixel electrode 14, to which a pixel signal is
supplied via the thin film transistor 6, and the common
electrode 18, to which a reference voltage is supplied via the
common line 16. The horizontal electric field is formed
between the finger part 14¢ of the pixel electrode 14 and the
common electrode 18. Liquid crystal molecules arranged in
the horizontal direction between the thin film transistor array
substrate and the color filter array substrate are rotated by
such a horizontal electric field due to a dielectric anisotropy.
Transmittance of a light transmitting the pixel area 5 is
related to a rotation extent of the liquid crystal molecules,
thereby implementing a gray level scale.
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[0018] In the thin film transistor array substrate, a liquid
crystal portion 51 positioned on the pixel electrode 14
having a low conductivity is not driven, as shown in FIG. 3.
Thus, the aperture ratio is reduced by an area corresponding
to the non-driven liquid crystal portion 51. Furthermore,
since a light is transmitted into the pixel electrode 14, when
a black grey level state is implemented, the total contrast
ratio is reduced.

SUMMARY

[0019] A liquid crystal display panel of horizontal electric
field is described. In one aspect, the LCD panel comprises a
gate line disposed on a substrate; a common line disposed
parallel to the gate line and a common electrode disposed
substantially perpendicular to the common line; an insulat-
ing film disposed to cover the gate line and the common line;
a transparent electrode pattern including a pixel electrode
electrically connected to a thin film transistor, the transpar-
ent electrode pattern disposed such that at least a portion
thereof is parallel to the common electrode; and an opaque
conductive pattern disposed to overlap the transparent elec-
trode pattern.

[0020] In another aspect, a method of fabricating a liquid
crystal display panel of horizontal electric field type, com-
prises: forming a gate pattern including a gate electrode
provided at a substrate, a common line disposed parallel to
a gate line and a common electrode extended from the
common line; forming a gate insulating film to cover the
gate line and the common line; forming a transparent
electrode pattern including a pixel electrode electrically
connected to a thin film transistor and disposed such that at
least a portion of the transparent electrode pattern is parallel
to the common electrode; and forming an opaque conductive
pattern overlapping with the transparent electrode pattern.

[0021] In another aspect, a liquid crystal display panel of
horizontal electric field type comprises means for applying
a horizontal electric field to a liquid crystal and means for
blocking light passing through the means for applying a
horizontal electric field.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a plan view showing a structure of a thin
film transistor array substrate in a related art liquid crystal
display panel of horizontal electric field applying type;

[0023] FIG. 2 is a section view of the thin film transistor
array substrate taken along the I-I' line in FIG. 1;

[0024] FIG. 3. shows that a liquid crystal positioned at an
area corresponding to the pixel area that is not driven;

[0025] FIG. 4 is a plan view showing a structure of a thin
film transistor array substrate in a liquid crystal display
panel of horizontal electric field type according to a first
embodiment;

[0026] FIG. 5 is a section view of the thin film transistor
array substrate taken along the III-III" and IV-IV' lines in
FIG. 4;

[0027] FIG. 6. shows that a liquid crystal positioned at an
area corresponding to the pixel area that is driven;

[0028] FIG. 7A to FIG. 7E are views for illustrating a
method of fabricating the thin film transistor array substrate
shown in FIG. 5;
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[0029] FIG. 8 is a section view showing a structure of a
thin film transistor array substrate in a liquid crystal display
panel of horizontal electric field type according to a second
embodiment;

[0030] FIG. 9A to FIG. 9D are views for illustrating a
method of fabricating a thin film transistor array substrate in
a liquid crystal display panel of horizontal electric field type
according to the second embodiment;

[0031] FIG. 10 is a section view showing a structure of a
thin film transistor array substrate in a liquid crystal display
panel of horizontal electric field type according to a third
embodiment; and

[0032] FIG. 11A to FIG. 11C are views for illustrating a
method of fabricating a thin film transistor array substrate in
a liquid crystal display panel of horizontal electric field
applying type according to the third embodiment.

DETAILED DESCRIPTION

[0033] Exemplary embodiments may be better understood
with reference to the drawings, but these embodiments are
not intended to be of a limiting nature. Like numbered
elements in the same or different drawings perform equiva-
lent functions.

[0034] FIG. 4 is a plan view showing a structure of a thin
film transistor array substrate in a liquid crystal display
panel of horizontal electric field applying type according to
a first embodiment, and FIG. 5 is a section view of the thin
film transistor array substrate taken along the TII-III' and
IV-IV' lines in FIG. 4.

[0035] The thin film transistor array substrate includes a
gate line 102 and a data line 104 provided on a lower
substrate 145 in such a manner to intersect each other, a thin
film transistor 106 provided at each intersection, a pixel
electrode 114 and a common electrode 118 provided at a
pixel area defined by the intersection structure for the
purpose of forming a horizontal field, and a common line
116 connected to the common electrode 118.

[0036] The gate line 102 supplies a gate signal to a gate
electrode 108 of the thin film transistor 106. The data line
104 supplies a pixel signal, via a drain electrode 112 of the
thin film transistor 106, to the pixel electrode 114. The gate
line 102 and the data line 104 are provided at an intersection
structure to define the pixel area 105.

[0037] The gate line 102 is connected, via a gate pad
portion 126, to a gate driver (not shown). The gate pad
portion 126 is comprised of a lower gate pad electrode 128
extended from the gate line 102, and an upper gate pad
electrode 132 connected, via a first contact hole 130 passing
through a gate insulating film 146 and a protective film 152,
to the lower gate pad electrode 128.

[0038] The data line 104 is connected, via a data pad
portion 134, to a data driver (not shown). The data pad
portion 134 is comprised of a lower data pad electrode 136
extended from the data line 104, and an upper data pad
electrode 140 connected, via a second contact hole 138
passing through the protective film 152, to the lower data
pad electrode 136.

[0039] The common line 116 is disposed parallel to the
gate line 102 having the pixel area 105 therebetween, to
apply a reference voltage for driving the liquid crystal to the
commor electrode 118.
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[0040] The thin film transistor 106 allows the pixel signal
of the data line 104 to be charged and maintained in the pixel
electrode 114 in response to the gate signal of the gate line
102. The thin film transistor 106 includes a gate electrode
108 connected to the gate line 102, a source electrode 110
connected to the data line 104, and a drain electrode 112
connected to the pixel electrode 114. Further, the thin film
transistor 106 includes a semiconductor pattern 149 having
an active layer 148 overlapping the gate electrode 108 and
having a gate insulating film 146 therebetween to define a
channel between the source electrode 110 and the drain
electrode 112. The semiconductor pattern 149 is further
provided with an ohmic contact layer 150 positioned on the
active layer 148 to make an ohmic contact with the data line
104, the source electrode 110 and the drain electrode 112.

[0041] The pixel electrode 114 is connected, via a third
contact hole 117, to the drain electrode 112 of the thin film
transistor 106 and is provided at the pixel area 105. The pixel
electrode 114 includes a first horizontal part 114a connected
to the drain electrode 112 and disposed parallel to the
adjacent gate line 102, a second horizontal part 1145 over-
lapping with the common line 116, and a finger part 114¢
disposed parallel to the common electrode 118 between the
first and second horizontal parts 114a and 1144.

[0042] The common electrode 118 is connected to the
common line 116 and is formed from the same metal as the
gate line 102 and the gate electrode 108 at the pixel area 105.
The common electrode 118 is disposed parallel with the
finger part 114¢ of the pixel electrode 114 at the pixel area
105.

[0043] An opaque conductive pattern 155 is formed on a
transparent electrode pattern including the pixel electrode
114, the upper gate pad electrode 132 and the upper data pad
electrode 140.

[0044] The opaque conductive pattern 155 enhances a
conductivity of the transparent electrode pattern, and pre-
vents a light from being through the pixel electrode 114
when a black gray scale state is implemented as shown in
FIG. 6.

[0045] An opaque conductive pattern 155 having good
conductivity is provided on the transparent electrode pattern
including the pixel electrode 114, etc., resulting in the
application of applying greater horizontal electric fields to
the liquid crystal 151 positioned at an area corresponding to
the pixel electrode 114. Thus, the liquid crystal positioned at
an area corresponding to the pixel electrode 114 is driven to
improve an aperture ratio. Furthermore, light from a back
light is blacked by the opaque conductive pattern 155 when
a black gray scale is implemented, so that the total contrast
ratio is improved. The opaque conductive pattern contains at
least one of molybdenum (Mo) or titanium (T1), and has the
substantially same line width as the transparent electrode
pattern. The opaque conductive pattern 155 has a line width
of 1~3 um and a thickness of 300~1500 A, whereas the
transparent electrode pattern has a thickness of 300~1000 A.

[0046] FIG. 7A to FIG. 7E are views for illustrating a
method of fabricating the thin film transistor array substrate
according to the first embodiment.

[0047] A gate metal layer is deposited onto the lower
substrate 145 by a deposition technique such as the sputter-
ing, etc. and is patterned by photolithography and etching.
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Thus, a gate pattern including the gate electrode 108, the
gate line 102 and the lower gate pad electrode 128 is
provided and the common electrode 118 and the common
line 116 is provided as shown in FIG. 7A. The gate metal
layer is made from aluminum/neodymium (Al/Nd) or alu-
minum (Al), or similar material.

[0048] An inorganic insulating material is deposited onto
the lower substrate 145 and provided with the gate pattern,
etc. by a deposition technique such as PECVD, or other
techniques as is known in the art, thereby providing the gate
insulating film 146 as shown in FIG. 7B. The gate insulating
film 146 is made from an inorganic insulating material such
as silicon nitride (SiN,) or silicon oxide (SiO,), or similar
material.

[0049] First and second semiconductor layers are depos-
ited onto the lower substrate 145 provided with the gate
insulating film 146 and are patterned by photolithography
and etching, thereby providing the semiconductor pattern
149 including the active layer 148 and the ohmic contact
layer 150.

[0050] A metal is deposited onto the gate insulating film
146 provided with the semiconductor pattern 149 by pho-
tolithography and etching, thereby providing a source/drain
pattern including the data line 104, the source electrode 110,
the drain electrode 112 and the lower data pad electrode 136
as shown in FIG. 7C. The ohmic contact layer 150 of the
thin film transistor is dry etched utilizing the source and
drain electrodes 110 and 112 as a mask to expose the active
layer 148. The metal is selected from chrome (Cr), molyb-
denum (Mo) or titanium (Ti), or similar material.

[0051] The inorganic insulating material is deposited onto
the lower substrate 145 provided with the source/drain
pattern to provide the protective film 152 as shown in FIG.
7D. The protective film 152 is made from an inorganic
insulating material such as silicon nitride (SiN,) or silicon
oxide (Si0,), or other suitable material as is known in the
art. Thereafter, the protective film 152 is patterned by
photolithography and etching to thereby define the first to
third contact holes 130, 138 and 117. The first contact hole
130 exposes the lower gate pad electrode 128; the second
contact hole 138 exposes the lower data pad electrode 136;
and the third contact hole 117 exposes the drain electrode
112 of the thin film transistor.

[0052] The transparent electrode material and the opaque
conductive material are sequentially deposited on the lower
substrate 145 provided with the protective film 152. A
photo-resist pattern is formed by photolithography. The
transparent electrode material and the opaque conductive
material are collectively patterned (etched) by an echant
liquid containing at least one of phosphoric acid, nitric acid,
or acetic acid and an additive by utilizing the photo-resist
pattern as a mask, thereby providing the transparent elec-
trode pattern including the pixel electrode 114, the upper
gate pad electrode 132 and the upper data pad electrode 140
and the opaque conductive pattern 155 formed thereon. The
transparent electrode pattern may be formed from indium-
tin-oxide (ITO), tin-oxide (TO), indium-zinc-oxide (1ZO) or
indium-tin-zinc-oxide (ITZO), or similar material as is
known in the art. The opaque conductive pattern 155 con-
tains at least one of molybdenum (Mo) or titanium (Ti). The
opaque conductive pattern 155 has the substantially the
same line width as the transparent electrode pattern. The
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opaque conductive pattern 155 has a line width of 1~3 pm
and a thickness of 30~1500 A, whereas the transparent
electrode pattern has a thickness of 300~1000 A.

[0053] In the liquid crystal display panel of horizontal
electric field applying type and the fabricating method
thereof according to the first embodiment, the opaque con-
ductive pattern 155 is provided on the transparent electrode
pattern including the pixel electrode 114, the upper gate pad
electrode 132 and the upper data pad electrode 140. Accord-
ingly, a conductivity of the pixel electrode 114 is improved.
Thus, the liquid crystal 150 positioned at an area corre-
sponding to the pixel electrode 114 is more effectively
driven to improve an aperture ratio.

[0054] FIG. 8 is a section view showing a structure of a
thin film transistor array substrate in a liquid crystal display
panel of horizontal electric field applying type according to
a second embodiment.

[0055] The thin film transistor array substrate shown in
FIG. 8 has the same elements as the thin film transistor array
substrate shown in FIG. 5 and FIG. 6 except that a line
width of the opaque conductive pattern 155 is set to be
smaller than that of the transparent electrode pattern. There-
fore, the same elements will be given by the same numerals
and a detailed explanation thereof will be omitted.

[0056] The thin film transistor array substrate in the liquid
crystal display panel of horizontal electric field applying
type includes a gate pattern including a gate electrode 108
provided at a substrate 145, a gate line 102 connected to the
gate electrode 108 and a lower gate pad electrode 128
connected to the gate line 102; a common line 116 disposed
parallel to the gate line 102; a gate insulating film 146
disposed to cover the gate line 102 and the common line 116;
a source/drain pattern including a data line 104 disposed to
cross the gate line 102 and the common line 116 with having
the gate insulating film 146 therebetween to thereby define
apixel area 105, a source electrode 110 connected to the data
line 104, a drain electrode 112 opposed to the source
electrode 110 and a lower data pad electrode 136 connected
to the data line 104; a thin film transistor 106 positioned at
each intersection between the gate line 102 and the data line
104; a transparent electrode pattern including a pixel elec-
trode 114 electrically connected to the thin film transistor
106 and disposed such that at least portion thereof is parallel
to the common electrode 118, an upper gate pad electrode
132 connected to the lower gate pad electrode 128 and an
upper data pad electrode 140 connected to the lower data pad
electrode 136; and an opaque conductive pattern 155 over-
lapping with the transparent electrode pattern and having a
smaller line width than the transparent electrode pattern.

[0057] The opaque conductive pattern 155 is formed on a
transparent electrode pattern including the pixel electrode
114, etc., thereby allowing greater of horizontal electric
fields to be applied to the liquid crystal 150 positioned at an
area corresponding to the pixel electrode 114. Thus, the
liquid crystal positioned at said area corresponding to the
pixel electrode 114 also is driven to improve an aperture
ratio. Furthermore, a light from a back light is blocked by the
opaque conductive pattern 155 a black gray scale condition
is improved and hence total contrast ratio is improved. The
opaque conductive pattern 155 shown in FIG. 8 has a
smaller line with than the transparent electrode pattern, so
that a white gray level is increased in comparison with the
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first embodiment when a white grey scale state is imple-
mented, thereby improving a contrast ratio. The opaque
conductive pattern contains at least one of molybdenum
(Mo) or titanium (Ti) and has a smaller line width than the
transparent electrode pattern. The opaque conductive pattern
155 has a line width of 1~3 pm and a thickness of 30~1500
A, whereas the transparent electrode pattern has a thickness
of 300~1000 A.

[0058] FIG. 9A to FIG. 9D are views for illustrating a
method of fabricating the thin film transistor array substrate
according to the second embodiment of the present inven-
tion.

[0059] The method of fabricating the thin film transistor
array substrate in the liquid crystal display panel of hori-
zontal electric field applying type according to the second
embodiment is substantially identical to the method of
fabricating the thin film transistor array substrate in the
liquid crystal display panel of horizontal electric field apply-
ing type according to the first embodiment in FIG. 7A to
FIG. 7E, except that the opaque conductive layer 155 is set
to have a smaller line width than the transparent electrode
pattern.

[0060] As shown in FIG. 7A to FIG. 7D, a transparent
electrode material 113 and an opaque conductive material
154 are sequentially deposited onto the lower substrate 145
provided with the gate pattern, the gate insulating film 146,
the semiconductor pattern 149, the source/drain pattern and
the protective film 152 by a deposition technique such as the
sputtering, or other techniques as is known in the art. Then,
a photo-resist pattern 173 is formed as shown in FIG. 9A by
photolithography. Thereafter, the transparent electrode
material 113 and the opaque conductive material 154 are
collectively patterned (etched) as shown in FIG. 9B by an
echant liquid containing at least one of phosphoric acid,
nitric acid, or acetic acid and an additive by utilizing the
photo-resist pattern 173 as a mask. The photo-resist pattern
173 is partially removed by the ashing process to provide the
photo-resist pattern 173 partially exposing the patterned
opaque conductive material 154 as shown in FIG. 9C. The
opaque metal material 154 is patterned (etched) as shown in
FIG. 9B by an echant liquid containing at least one of
phosphoric acid, nitric acid or acetic acid by utilizing the
photo-resist pattern 173 as a mask, thereby providing the
opaque conductive pattern 155 as shown in FIG. 9D.

[0061] The transparent electrode pattern is formed from
indium-tin-oxide (ITO), tin-oxide (TO), indium-zinc-oxide
(IZ0) or indium-tin-zinc-oxide (ITZ0), etc. The opaque
conductive layer 155 contains at least one of molybdenum
(Mo) or titanium (Ti). The opaque conductive pattern 155
has a line width of 1~3 pum and a thickness of 30~1500 A,
whereas the transparent electrode pattern has a thickness of
300~1000 A.

[0062] The opaque conductive pattern 155 is provided on
the transparent electrode pattern including the pixel elec-
trode 114, the upper gate pad electrode 132 and the upper
data pad electrode 140. Accordingly, a conductivity of the
pixel electrode 114 is improved. Thus, the liquid crystal 150
positioned at an area corresponding to the pixel electrode
114 is driven to improve an aperture ratio. Furthermore, a
light from a back light is blocked by the opaque conductive
pattern 155 and when a black grey level is implemented, the
total contrast ratio is improved. A line width of the opaque



US 2006/0092351 A1

conductive pattern 155 is set to be smaller than that of the
transparent electrode pattern, so that a white gray level is
increased to improve a contrast ratio.

[0063] FIG. 10 is a section view showing a structure of a
thin film transistor array substrate in a liquid crystal display
panel of horizontal electric field applying type according to
a third embodiment.

[0064] The thin film transistor array substrate shown in
FIG. 10 has the same elements as the thin film transistor
array substrate shown in FIG. 5 and FIG. 6 except that a line
width of the opaque conductive pattern 155 is set to be larger
than that of the transparent electrode pattern. Therefore, the
same elements will be given by the same numerals and a
detailed explanation will be omitted.

[0065] Referring to FIG. 10, the thin film transistor array
substrate in the liquid crystal display panel of horizontal
electric field applying type comprises a gate pattern includ-
ing a gate electrode 108 provided at a substrate 145, a gate
line 102 connected to the gate electrode 108 and a lower gate
pad electrode 128 connected to the gate line 102; a common
line 116 provided in parallel to the gate line 102; a gate
insulating film 146 disposed to cover the gate line 102 and
the common line 116; a source/drain pattern including a data
line 104 disposed to cross the gate line 102 and the common
line 116 with having the gate insulating film 146 therebe-
tween to thereby define a pixel area 105, a source electrode
110 connected to the data line 104, a drain electrode 112
opposed to the source electrode 110 and a lower data pad
electrode 136 connected to the data line 104; a thin film
transistor 106 positioned at each intersection between the
gate line 102 and the data line 104; a transparent electrode
pattern including a pixel electrode 114 electrically connected
to the thin film transistor 106 and disposed such that at least
portion thereof is parallel to the common electrode 118, an
upper gate pad electrode 132 connected to the lower gate pad
electrode 128 and an upper data pad electrode 140 connected
to the lower data pad electrode 136; and an opaque conduc-
tive pattern 155 overlapping with the transparent electrode
pattern and having a larger line width than the transparent
electrode pattern.

[0066] The opaque conductive pattern 155 is formed on a
transparent electrode pattern including the pixel electrode
114, etc., thereby resulting in a larger horizontal electric
fields to be applied to the liquid crystal 150 positioned at an
area corresponding to the pixel electrode 114. Thus, the
liquid crystal positioned at said area corresponding to the
pixel electrode 114 also is driven to improve an aperture
ratio. Furthermore, a light from a back light is blocked by the
opaque conductive pattern 155 when a black grey scale is
implemented, so that the total contrast ratio is improved.

[0067] The opaque conductive pattern 155 according to
the third embodiment is set to be wider than the transparent
electrode pattern, thereby preventing exposure of the trans-
parent electrode pattern. Accordingly, it becomes possible to
prevent a corrosion of the transparent electrode pattern.

[0068] Herein, the opaque conductive pattern contains at
least one of molybdenum (Mo) or titanium (Ti). The opaque
conductive pattern 155 has a line width of 1~3 um and a
thickness of 30~1500 A, whereas the transparent electrode
pattern has a thickness of 300~1000 A.
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[0069] FIG. 11A to FIG. 11D are views for illustrating a
method of fabricating the thin film transistor array substrate
according to the third embodiment.

[0070] The method of fabricating the thin film transistor
array substrate in the liquid crystal display panel of hori-
zontal electric field applying type according to the third
embodiment is substantially identical to the method of
fabricating the thin film transistor array substrate in the
liquid crystal display panel of horizontal electric field apply-
ing type according to the first embodiment in FIG. 7A to
FIG. 7E, except that the opaque conductive layer 155 is set
to have a larger line width than the transparent electrode
pattern.

[0071] As shown in FIG. 7A to FIG. 7D, a transparent
electrode material 113 and an opaque conductive material
154 are sequentially deposited onto the lower substrate 145
provided with the gate pattern, the gate insulating film 146,
the semiconductor pattern 149, the source/drain pattern and
the protective film 152 by a deposition technique such as the
sputtering, or other suitable technique as is known in the art.
Then, a photo-resist pattern 173 is formed as shown in FIG.
11A by photolithography. The transparent electrode material
113 and the opaque conductive material 154 are collectively
patterned (etched) as shown in FIG. 11B by an echant liquid
containing any at least one of a phosphoric acid, an nitric
acid, an acetic acid and an additive by utilizing the photo-
resist pattern 173 as a mask. Subsequently, the transparent
electrode pattern only is further partially etched by an
etchant liquid containing an oxalic acid to thereby provide
the transparent electrode pattern having a smaller line width
than the opaque conductive pattern 155 as shown in FIG.
11C.

[0072] Herein, the transparent electrode pattern is formed
from indium-tin-oxide (ITO), tin-oxide (TO), indium-zinc-
oxide (1ZO) or indium-tin-zinc-oxide (ITZO), or other suit-
able material as is known in the art. The opaque conductive
layer 155 contains at least one of molybdenum (Mo) or
titanium (Ti). The opaque conductive pattern 155 has a line
width of 1~3 um and a thickness of 30~1500 A, whereas the
transparent electrode pattern has a thickness of 300~1000 A.

[0073] The opaque conductive pattern 155 is provided on
the transparent electrode pattern including the pixel elec-
trode 114, the upper gate pad electrode 132 and the upper
data pad electrode 140. Accordingly, a conductivity of the
pixel electrode 114 is improved. Thus, the liquid crystal 150
positioned at an area corresponding to the pixel electrode
114 is driven to improve an aperture ratio. Furthermore, a
light from a back light is blocked by the opaque conductive
pattern 155 so that when a black grey scale is implemented,
the total contrast ratio is improved. Moreover, it becomes
possible to prevent a corrosion of the transparent electrode
pattern.

[0074] As described above, the opaque conductive pattern
is provided on the transparent conductive pattern including
the pixel electrode, the upper gate pad electrode and the
upper data pad electrode. Thus, a conductivity of the pixel
electrode is enhanced to drive the liquid crystal positioned at
an area corresponding to the pixel electrode, thereby
improving an aperture ratio. Furthermore, a light from the
back light is blocked by the opaque conductive layer and
when a black gray scale is implemented, the total contrast
ratio is improved.
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[0075] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:
1. A liquid crystal display panel of horizontal electric field
applying type, comprising:

a gate line disposed on a substrate;

a common line disposed parallel to the gate line and a
common electrode disposed substantially perpendicu-
lar to the common line;

an insulating film disposed to cover the gate line and the
common line;

a transparent electrode pattern including a pixel electrode
electrically connected to a thin film transistor, the
transparent electrode pattern disposed such that at least
a portion thereof is parallel to the common electrode;
and,

an opaque conductive pattern disposed to overlap the

transparent electrode pattern.

2. The apparatus according to claim 1, wherein the opaque
conducting pattern covers substantially all of the transparent
electrode pattern.

3. The apparatus according to claim 2, wherein the opaque
conducting pattern covers substantially or completely covers
the pixel electrode.

4. The apparatus according to claim 1, wherein the opaque
conductive pattern has a smaller line width than the trans-
parent electrode pattern.

5. The apparatus according to claim 1, wherein the opaque
conductive pattern has the same line width as the transparent
electrode pattern.

6. The apparatus according to claim 1, wherein the opaque
conductive pattern has a larger line width than the transpar-
ent electrode pattern.

7. The apparatus according to claim 1, wherein a line
width of the opaque conductive pattern is approximately 1~3
pm.

8. The apparatus according to claim 1, wherein the opaque
conductive pattern comprises at least one of molybdenum or
titanium.

9. The apparatus according to claim 1, wherein the pixel
electrode includes:

a first part disposed parallel to the gate line and connected
to a drain electrode of a thin film transistor; and

a second part extended from the first part and disposed

parallel to the common electrode.

10. The apparatus according to claim 1, wherein the gate
line, the common line and the common electrode are made
of the same material.

11. A method of fabricating a liquid crystal display panel
of horizontal electric field type, comprising:

forming a gate pattern including a gate electrode provided
at a substrate, a common line disposed parallel to a gate
line and a common electrode extended from the com-
mon line;
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forming a gate insulating film to cover the gate line and
the common line;

forming a transparent electrode pattern including a pixel
electrode electrically connected to a thin film transistor
and disposed such that at least a portion of the trans-
parent electrode pattern is parallel to the common
electrode; and

forming an opaque conductive pattern overlapping with

the transparent electrode pattern.

12. The method according to claim 11, wherein the
opaque conductive pattern overlaps substantially all of the
transparent electrode.

13. The method according to claim 11, wherein the
opaque conductive pattern substantially or completely cov-
ers the pixel electrode.

14. The method according to claim 11, wherein the
opaque conductive pattern has a smaller line width than the
transparent electrode pattern.

15. The method according to claim 11, wherein the
opaque conductive pattern has the same line width as the
transparent electrode pattern.

16. The method according to claim 11, wherein the
opaque conductive pattern has a larger line width than the
transparent electrode pattern.

17. The method according to claim 11, wherein forming
the pixel electrode includes:

forming a first part disposed parallel to the gate line and
connected to the drain electrode of the thin film tran-
sistor and a second part extended from the horizontal
part and disposed parallel to the common electrode.
18. The method according to claim 11, wherein forming
the transparent electrode pattern and the opaque electrode
pattern includes:

forming a transparent electrode material on the gate
insulating film;

forming an opaque conductive material on the transparent
electrode material;

forming a photo-resist pattern on the opaque conductive
material; and

patterning the opaque conductive material and the trans-
parent electrode material using the photo-resist pattern
as a mask.
19. The method according to claim 18, wherein patterning
the opaque conductive material and the transparent electrode
material includes:

patterning the transparent electrode material and the
opaque conductive material by a first echant liquid
containing at least one of phosphoric acid, nitric acid,
or acetic acid and an additive using the photo-resist
pattern as a mask;

ashing the photo-resist pattern; and

patterning the opaque conductive pattern exposed by the
ashed photo-resist pattern by a second echant liquid
containing at least one of phosphoric acid, nitric acid or
acetic acid using the photo-resist pattern as a mask,
thereby providing the opaque conductive pattern hav-
ing a smaller width than the transparent electrode
pattern.
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20. The method according to claim 18, wherein patterning
the opaque conductive material and the transparent electrode
material includes:

simultaneously patterning the transparent electrode mate-
rial and the opaque conductive material by an echant
liquid containing at least one of phosphoric acid, nitric
acid, or acetic acid and an additive using the photo-
resist pattern as a mask.
21. The method according to claim 18, wherein patterning
the opaque conductive material and the transparent electrode
material includes:

patterning the transparent electrode material and the
opaque conductive material by an echant liquid con-
taining at least one of phosphoric acid, nitric acid,
acetic acid and an additive using the photo-resist pat-
tern as a mask; and

further etching the transparent electrode material by an
echant liquid containing an oxalic acid using the photo-
resist pattern as a mask, thereby providing the trans-
parent electrode pattern having a larger line width than
the opaque conductive pattern.
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22. The method according to claim 11, further compris-
ing:
forming a semiconductor pattern on the gate insulating
film.
23. The method according to claim 11, further compris-
ing:
forming a source/drain pattern including a data line dis-
posed to cross the gate line and the common line and
having the gate insulating film therebetween to thereby
define a pixel area, a source electrode connected to the
data line, a drain electrode opposed to the source
electrode and a lower data pad electrode connected to
the data line.
24. A liquid crystal display panel of horizontal electric
field type, comprising:

means for applying a horizontal electric field to a liquid
crystal;

means for blocking light passing through the means for
applying a horizontal electric field.

L S S T



patsnap

TRAFROE) IKFBEFIHNARESE REREESESE
NIF(2E)E US20060092351A1 K (2E)R 2006-05-04
HiES US11/155788 HiEA 2005-06-17

FRIEFB(ERPA(R) FTEERERLTF
i (E R AGR) LG ¥XIELCD CO. , LTD.
LFERE(ERD)AGE) LG DISPLAY CO., LTD.

[FRIRBAA KIM JEONG YEOL
OH JAE YOUNG
HONG SUNG JIN

KBAAN KIM, JEONG YEOL
OH, JAE YOUNG
HONG, SUNG JIN

IPCH =S G02F1/1333 GO2F1/1343

CPCH %S G02F1/134363 G02F2001/13629
R 1020040087217 2004-10-29 KR
H A FF 3R US7880700

ShEBEEEE Espacenet  USPTO

HEGE)

HAFPRZERSEETEHART , MRERSFEREEER OB,
IR UM e AR A MR AR 4 RE BRI AR e 9 TR B B AR, REBES
DEMREMARERR , HAEAMRESZE , NMREGREXH,
BIRBEEMTMRENBELANEFNIIX UL, EHABRERS
FeEBf , ZGRBRBERIERAKEHF ARERESEED -
BAFTToAER. RETEASBRRAGEABRERESR,



https://share-analytics.zhihuiya.com/view/b81be88b-1fc4-4a24-a39e-aa48a1b3d5c1
https://worldwide.espacenet.com/patent/search/family/035004137/publication/US2006092351A1?q=US2006092351A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220060092351%22.PGNR.&OS=DN/20060092351&RS=DN/20060092351

