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(57) ABSTRACT

A liquid crystal display panel includes a plurality of gate
lines and data lines formed on a substrate, a plurality of pixel
electrodes receiving data signals having different polarities
from each other, a semiconductor layer formed along a
direction of each of the data lines at a lower part of the data
lines, and a plurality of light-shielding patterns formed along
the direction of the data lines, wherein each of the light-
shielding patterns overlap opposing edges of the data line
and the semiconductor layer.
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LIQUID CRYSTAL DISPLAY PANEL AND
METHOD OF FABRICATING THE SAME

[0001] The present invention claims the benefit of the
Korean Patent Application No. 2002-60784 filed on Oct. 5,
2002, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a display panel and
a method of fabricating a display panel, and more particu-
larly, to a liquid crystal display panel and a method of
fabricating a liquid crystal display panel.

[0004] 2. Description of The Related Art

[0005] In general, a liquid crystal display device operates
by controlling light transmittance through liquid crystals of
a liquid crystal material layer using an applied electric field
to orient the liquid crystals in order to display an image (i.c.,
a picture). Accordingly, the liquid crystal display includes a
liquid crystal display panel having liquid crystal cells
arranged in a matrix configuration, and a drive circuit to
drive the liquid crystal display panel.

[0006] In addition, pixel and common electrodes are pro-
vided to supply the applied electric field to each of the liquid
crystal cells. For example, the pixel electrodes are formed on
a lower substrate of the liquid crystal cells, and the common
electrode is formed across an entire surface of an upper
substrate. Each pixel electrode is connected to a thin film
transistor (TFT), which functions as a switching device, to
drive the liquid crystal cell together with the common
electrode according to data signals supplied through the
TFT.

[0007] Since fabrication of the lower substrate requires a
plurality of mask and semiconductor processes, production
of the lower substrate becomes complicated and is consid-
ered a major factor in increases in fabrication costs of the
liquid crystal display panel. Accordingly, fabrication pro-
cesses have been developed to reduce the total number of
mask processes required to produce the lower substrate. For
example, one single mask process has been developed that
includes several processing sequence steps, such as deposi-
tion, cleaning, photolithography, etching, exfoliation, and
testing. Accordingly, a five-mask fabrication process
sequence may be reduced to a four-mask fabrication process.

[0008] FIG. 1 is a plan view of a lower array substrate of
a liquid crystal display according to the related art, and FIG.
2 is a cross sectional view along II-II' of FIG. 1 according
to the related art. In FIGS. 1 and 2, a lower substrate 1 of
a liquid crystal display includes a TFT 30 located at each
intersection part of data lines 4 and gate lines 2, and a pixel
electrode 22 connected to a drain electrode 10 of the TFT 30.
The TFT 30 includes a gate electrode 6 connected to the gate
line 2, a source electrode 8 connected to the data line 4, and
a drain electrode 10 connected to the pixel electrode 22
through a drain contact hole 20. The gate electrode 6
partially overlaps the data line 4, wherein an uppermost side
of the overlapping area with the data line is formed to have
an inclined surface. The drain electrode 10 has a neck part
10A where the drain electrode 10 overlaps the gate electrode
6, and a head part 10B where the drain electrode 10 overlaps
the pixel electrode 22. The source electrode 8 projects from
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two areas of the data line 4 to face both sides of the neck part
10A of the drain electrode 10 with a C-shaped channel
therebetween.

[0009] In addition, the TFT 30 includes semiconductor
layers 14 and 16 that form a conductive channel between the
source electrode 8 and the drain electrode 10 by application
of a gate signal to the gate electrode 6. Accordingly, the TFT
30 selectively supplies a data signal from the data line 4 to
the pixel electrode 22 in response to the gate signal received
from the gate line 2.

[0010] The pixel electrode 22 is located at a cell area
divided by the data line 4 and the gate line 2 and is formed
of a transparent conductive material having a high light
transmittance. The pixel electrode 22 is formed on a pro-
tective layer 18 provided on an entire surface of the lower
substrate 1, and is electrically connected to the drain elec-
trode 10 through a drain contact hole 20 formed in the
protective layer 18. Accordingly, a potential difference is
generated between the pixel electrode 22 and a common
transparent electrode (not shown) formed in an upper sub-
strate (not shown) by the data signal supplied through the
TFT 30. The potential difference causes rotation of the liquid
crystals located between the lower substrate 1 and the upper
substrate (not shown) due to dielectric constant anisotropy
of the liquid crystals. The rotating liquid crystals cause a
light incident through the pixel electrode 22 from a light
source to be transmitted toward an upper substrate.

[0011] FIGS. 3A to 3D are cross sectional views of a
method of fabricating the lower array substrate of FIG. 2. In
FIG. 3A, the gate electrode 6 and the gate line 2 are formed
on the lower substrate 1 by depositing a gate metal layer,
such as aluminum or an aluminum alloy, on the lower
substrate 1 by a deposition method, such as sputtering. Then,
the gate metal layer is patterned by photolithographic and
etching processes using a first mask to form the gate
electrode 6 and the gate line 2 on the lower substrate 1.

[0012] In FIG. 3B, a gate insulating film 12, an active
layer 14, an ohmic contact layer 16, a data line (not shown),
a source electrode 8, and a drain electrode 10 are formed on
the lower substrate provided with the gate electrode 6 and
the gate line 2. For example, the gate insulating film 12, first
and second semiconductor layers, and a data metal layer are
sequentially deposited on the lower substrate 1 using a
deposition method, such as chemical vapor deposition or
sputtering. The gate insulating film 12 is formed of an
inorganic insulating material, such as silicon oxide SiOx or
silicon nitride SiNx, a first semiconductor layer is formed of
undoped amorphous silicon, a second semiconductor layer is
formed of n-doped or p-doped amorphous silicon, and the
data metal layer is formed of molybdenum Mo or an
molybdenum alloy.

[0013] Then, a photo resist pattern is formed on the data
metal layer using photolithographic processes using a sec-
ond mask. For example, a halftone mask with a semi-
transmitting part corresponding to a channel part of the TFT
is used as the second mask. Accordingly, the photo resist
pattern corresponding to the channel part is lower in height
than the photo resist pattern corresponding to source and
drain electrodes of the TFT. The data metal layer is patterned
using a wet etching process using the photo resist pattern,
whereby the data line 4, the source electrode 8, and the drain
electrode 10 are formed.
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[0014] Next, the first and second semiconductors are
simultaneously patterned using a dry etching process using
the photo resist pattern to form an active layer 14 and an
ohmic contact layer 16. Then, a portion of the photo resist
pattern corresponding to the channel part of the TFT is
removed using an ashing process, and the data metal layer
and the ohmic contact layer formed at the channel part are
etched using the dry etching process using remaining por-
tions of the photo resist pattern. Accordingly, the active layer
14 of the channel part is exposed, thereby separating the
source electrode 8 from the drain electrode 10. Then, the
remaining portions of the photo resist pattern are removed
from the source electrode 8 and the drain electrode 10 using
a stripping process.

[0015] In FIG. 3C, a protective film 18 having a drain
contact hole 20 is formed on the gate insulating film 12
where the source electrode 8, the drain electrode 10, and the
data line are formed. For example, an insulating material is
deposited on the gate insulating film 12 provided with the
source electrode 8, the drain electrode 10, and the data line,
thereby forming the protective film 18. The protective film
18 is formed of an inorganic insulating material, such as
silicon nitride SiNx and silicon oxide SiOx, or an organic
insulating material, such as acrylic organic compound, ben-
zocyclobutene BCB, and perfluorocyclobutane PFCB. Then,
the protective film 18 is patterned using the photolitho-
graphic and etching processes using a third mask to form the
drain contact hole 20. The drain contact hole 20 is formed to
penetrate through the protective film 18 to expose the drain
electrode 10.

[0016] InFIG. 3D, the pixel electrode 22 is formed on the
protective film 18. For example, a transparent metal layer is
formed on the lower substrate 1 by a deposition method,
such as sputtering. The transparent metal layer is formed of
indium-tin-oxide ITO, indium-zinc-oxide 1ZO, or indium-
tin-zinc-oxide ITZO. Then, the transparent metal layer is
patterned using the photolithographic and etching processes
using a fourth mask to form the pixel electrode 22. The pixel
electrode 22 is connected to the drain electrode 10 through
the drain contact hole 20 in the protective film 18.

[0017] Accordingly, the data metal layer and the semicon-
ductor layer are patterned using the same mask to form the
active layer 14, the ohmic contact layer 16, the data line 4,
the source electrode 8, and the drain electrode 10. In
addition, the semiconductor layer is formed to be relatively
wider than the data metal layer, wherein the active layer 14
located at a lower part of the data line 4 is formed to be wider
than that of the data line 4, and the active layer 14 located
at a lower part of the source electrode 8 and the drain
electrode 10 is formed to be wider than these.

[0018] FIGS. 4A and 4B are cross sectional views along
IV-IV' of FIG. 1 according to the related art. In FIG. 4A,
when the active layer 14 becomes conductive, a first capaci-
tance Cdp2 is generated between the active layer 14 and the
pixel electrode 22. In FIG. 4B, when the active layer 14
becomes non-conductive, a second capacitance Cdpl is
generated between the data line 4 and the pixel electrode 22.
Accordingly, deterioration of picture quality occurs such
that wave-shaped images are display on a display screen due
to the difference between the first capacitance Cdp2 between
the active layer 14 and the pixel electrode 22, which is
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generated by ON/OFF operation of a backlight device, and
the second capacitance Cdpl between the data line 4 and the
pixel electrode 22.

[0019] FIG. 5 is a plan view of a lower array substrate of
a liquid crystal display panel according to the related art, and
FIG. 6 is a cross sectional view along IV-IV' of FIG. §
according to the related art. In FIGS. 5 and 6, a light-
shielding pattern 24 of a liquid crystal display is formed of
a gate metal layer formed on the substrate 1 to be relatively
wider than an active layer 14 formed at a lower part of a data
line 4. Accordingly, since the light shielding pattern 24 has
a wider width than a width of the active layer 14, conduc-
tivity changes in the active layer 14 may be prevented due
to the operation of the backlight. Furthermore, the capaci-
tances C1 and C2 formed between the light-shielding pattern
24 and the pixel electrode 22 become equal, irrespective of
the operational status of the backlight. Thus, deterioration of
picture quality can be prevented.

[0020] However, charged voltage leakage in the pixel
electrode when driving the liquid crystal display panel by a
dot inversion system is problematic. For example, since first
and second pixel electrodes 22" and 22 are formed with the
data line 4 therebetween, if a positive pixel voltage is
charged in the first pixel electrode 22" and a negative pixel
voltage is charged in the second pixel electrode 22. The
positive pixel voltage charged in the first pixel electrode 22'
through the light-shielding pattern, which forms the capaci-
tances C1 and C2 with the first and second pixel electrodes
22" and 22, respectively, leaks out to the second pixel
electrode 22 through the first and second capacitances C1
and C2 and a resistance R of the light shielding pattern 24.
Accordingly, the picture quality deteriorates.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention is directed to a
liquid crystal display panel and method of fabricating a
liquid crystal display panel that substantially obviates one or
more of the problems due to limitations and disadvantages
of the related art.

[0022] An object of the present invention to provide a
liquid crystal display panel that is adaptive for providing
improving picture quality.

[0023] An object of the present invention to provide a
method of fabricating a liquid crystal display panel that is
adaptive for providing improving picture quality.

[0024] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0025] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
panel includes a plurality of gate lines and data lines formed
on a substrate, a plurality of pixel electrodes receiving data
signals having different polarities from each other, a semi-
conductor layer formed along a direction of each of the data
lines at a lower part of the data lines, and a plurality of
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light-shielding patterns formed along the direction of the
data lines, wherein each of the light-shielding patterns
overlap opposing edges of the data line and the semicon-
ductor layer.

[0026] In another aspect, a method of fabricating a liquid
crystal display panel includes forming a gate electrode, a
gate line, and individual first and second light-shielding
patterns on a substrate, forming a gate insulating film on the
substrate to cover the gate electrode, the gate line, and the
individual first and second light-shielding patterns, forming
a semiconductor layer on the gate insulating film to partially
overlap the individual first and second light-shielding pat-
terns, forming a data line on the gate insulating film to
partially overlap the individual first and second light-shield-
ing patterns and the semiconductor layer, a source electrode
that 1s connected to the data line, and a drain ¢lectrode that
faces the source electrode with the semiconductor layer
therebetween, forming a protective film having a contact
hole that exposes a portion of the drain electrode, and
forming a plurality of pixel electrodes on the protective film,
wherein adjacent ones of the pixel electrodes receive pixel
voltages having different polarities.

[0027] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0029] FIG. 1 is a plan view of a lower array substrate of
a liquid crystal display according to the related art;

[0030] FIG.2 is across sectional view along II-IT' of FIG.
1 according to the related art;

[0031] FIGS. 3A to 3D are cross sectional views of a
method of fabricating the lower array substrate of FIG. 2;

[0032] FIGS. 4A and 4B are cross sectional views along
IV-IV' of FIG. 1 according to the related art;

[0033] FIG. 5 is a plan view of a lower array substrate of
a liquid crystal display panel according to the related art;

[0034] FIG. 6 is a cross sectional view along IV-IV' of
FIG. 5 according to the related art;

[0035] FIG. 7 is a plan view of an exemplary lower array
substrate of a liquid crystal display panel according to the
present invention,

[0036] FIG. 8 are cross sectional views along VIII1-VIII1'
and VIII2-VIII2' of FIG. 7 according to the present inven-
tion;

[0037] FIG.9 are cross sectional views along VIII1-VIII1'
and VIII2-VIII2' of FIG. 7 demonstrating capacitive rela-
tionships between a pixel electrode and each of first and
second light-shielding patterns according to the present
invention;
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[0038] FIGS. 10A to 10D are cross sectional views of
FIG. 8 showing an exemplary method of fabricating a lower
array substrate of a liquid crystal display panel according to
the present invention; and

[0039] FIGS. 11A to 11E are cross sectional views of an
exemplary second mask process of FIG. 10B according to
the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0040] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0041] FIG. 7 is a plan view of an exemplary lower array
substrate of a liquid crystal display panel according to the
present invention, and FIG. 8 are cross sectional views
along VIII-VIII1'" and VIII2-VIII2' of FIG. 7 according to
the present invention. In FIGS. 7 and 8, a lower array
substrate of a liquid crystal display may include a TFT 60
located at each intersection part of data lines 34 and gate
lines 32, and a pixel electrode 52 connected to a drain
electrode 40 of a TFT 60. The TFT 60 may include a gate
electrode 36 connected to the gate line 32 and a source
electrode 38 connected to the data line 34.

[0042] The gate electrode 36 may be formed to contact the
gate line 32 and to partially overlap the data line 34, wherein
an upper part of an area where the gate electrode 36 overlaps
the data line 34 may be formed having an inclined surface.
The drain electrode 40 may have a neck part 40A where the
drain electrode 40 overlaps the gate electrode 36, and a head
part 40B where the drain electrode 40 overlaps the pixel
electrode 52. The source electrode 38 may be formed to face
the neck part 40A of the drain electrode 40 with a C-shaped
channel therebetween, and may project from two areas of the
data line 34.

[0043] Inaddition, the TFT 60 may include semiconductor
layers 44 and 46 to form a channel between the source
electrode 38 and the drain electrode 40 by application of a
gate signal to the gate electrode 36. Accordingly, the TFT 60
may selectively supply a data signal transmitted along the
data line 34 to the pixel electrode 52 in response to the gate
signal supplied to the gate line 32.

[0044] The pixel electrode 52 may be located at a cell area
divided by the data line 34 and the gate line 32, and may
include transparent conductive material(s) with high light
transmittance(s). The pixel electrode 52 may be formed on
a protective layer 48 and may be electrically connected to
the drain electrode 40. Accordingly, a potential difference
may be generated between the pixel electrode 22 and a
common transparent electrode (not shown) formed in an
upper substrate (not shown) by a data signal transmitted
through the TFT 60. The potential difference causes rotation
of liquid crystals located between the lower substrate 31 and
the upper substrate (not shown) due to diclectric constant
anisotropy of the liquid crystals. Thus, rotation of the liquid
crystals controls an amount of light transmitted toward the
upper substrate through the pixel electrode 52 from a light
source (not shown).

[0045] 1In FIGS. 7 and 8, first and second light-shielding
patterns 54a and 54b may separately be formed to partially
overlap opposing edges of the data line 34. The first and
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second light-shielding patterns 54a and 54b may be formed
of the same material as a gate metal layer formed on the
lower substrate 31 along the data line 34. The first and
second light-shielding patterns 54a and 540 may include at
least one of aluminum, aluminum-neodymium, and copper.

[0046] The first light-shielding pattern 54a may be formed
to partially overlap a left edge of the data line 34, and the
second light-shielding pattern 54b may be formed to par-
tially overlap a right edge of the data line 34. Accordingly,
the first and second light-shielding patterns 54a and 54b may
be separated by a gap with first and second pixel electrodes
52" and 52 when the protective film includes inorganic
insulating material(s). Conversely, the first and second light-
shielding patterns 54a and 54b may be formed to partially
overlap the first and second pixel electrodes 52' and 52,
respectively, when the protective film includes organic insu-
lating material(s).

[0047] FIG.9 are cross sectional views along VIIT1-VIII1'
and VIII2-VIII2' of FIG. 7 demonstrating capacitive rela-
tionships between a pixel electrode and each of first and
second light-shielding patterns according to the present
invention. In FIG. 9, the first and second light-shielding
patterns 54a and 54b may be formed to maintain a floating
state (i.c., no applied voltages) to be separated from each
other at a lower part of the data line 34. Accordingly, a
second distance D2 between the first and second shielding
patterns 54a and 54b may be formed to be longer than a first
distance D1 between the first and second pixel electrodes 52'
and 52 and the first and second light-shielding patterns 54a
and 54b. For example, if the first distance D1 may be about
1 um, the second distance D2 may be at least about 4 um.

[0048] The first capacitance C1 between the first light-
shielding pattern 544 and the first pixel electrode 52' may be
about the same as the second capacitance C2 between the
second light-shielding pattern 54b and the second pixel
electrode 52. However, a third capacitance C3 formed
between the first light-shielding pattern 544 and the second
light-shielding pattern 54b may be relatively lower than the
first or second capacitance C1 or C2 since the distance
between the first light-shielding pattern 54a and the second
light-shielding pattern 545 may be longer than the distance
between the pixel electrodes 52 corresponding to the first or
second capacitances C1 and C2.

[0049] Accordingly, by driving the display panel using a
dot inversion system, wherein a pixel voltage with an
opposite polarity is charged in the adjacent pixel electrodes,
the positive voltage charged in the first pixel electrode 52
does not affect a negative voltage charged in the second
pixel electrode 52 since the third capacitance C3 may be
relatively small. Furthermore, the first and second light-
shielding patterns 54a and 54b may be formed to overlap
opposing edges of the active layer 44 located at a lower part
of the data line 34, thereby intercepting any light irradiated
from a backlight (not shown). Accordingly, photoelectric
current of the active layer 44 may be restrained from being
generated in accordance with whether the backlight is ON or
OFF.

[0050] FIGS. 10A to 10D are cross sectional views of
FIG. 8 showing an exemplary method of fabricating a lower
array substrate of a liquid crystal display panel according to
the present invention. In FIG. 10A, a gate electrode (not
shown), a gate line 32, and first and second light-shielding
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patterns 54a and 54b may be formed on a lower substrate 31.
For example, a gate metal layer may be deposited on the
lower substrate 31 using a deposition method, such as
sputtering, wherein the gate metal layer may have a single
layer structure including aluminum Al or aluminum neody-
mium AINd. Then, a first mask (not shown) may be aligned
on the lower substrate 31, and the gate metal layer may be
patterned using photolithographic processes, including
exposure and development steps, and an etching process.
Accordingly, a gate electrode 36, the gate line 32, and the
light-shielding patterns 54a and 54b may be formed on the
lower substrate 31.

[0051] In FIG. 10B, a gate insulating film 42, an active
layer 44, an ohmic contact layer 46, a data line 34, a source
electrode 38, and a drain electrode 40 may be formed on the
lower substrate 31. For example, the gate insulating film 42,
first and second semiconductor layers, and a data metal layer
may be sequentially deposited on the lower substrate 31
using a deposition method, such as chemical vapor deposi-
tion or sputtering. The gate insulating film 42 may include
inorganic insulating material(s), such as silicon oxide SiOx
or silicon nitride SiNx, the first semiconductor layer may
include undoped amorphous silicon, the second semicon-
ductor layer may include n-doped or p-doped amorphous
silicon, and the data metal layer may include molybdenum
Mo or a molybdenum alloy.

[0052] Then, a second mask (not shown) may be aligned
on the lower substrate 31, and the first and second semi-
conductors and the data metal layer may be patterned using
photolithographic processes, including exposure and devel-
opment, and an etching process. Accordingly, the active
layer 44, the ohmic contact layer 46, the data line 34, and the
source and drain electrodes 38 and 40 may be formed on the
lower substrate 31.

[0053] In FIG. 10C, a protective film 48 having a drain
contact hole 50 may be formed on the lower substrate 31.
For example, the protective film 48 may be formed by
depositing insulating material(s) on an entire surface of the
lower substrate 31. The protective film 48 may include
inorganic insulating material(s), such as silicon nitride SiNx
and silicon oxide SiOx, or organic insulating material(s),
such as acrylic organic compound, benzocyclobutene BCB,
and perfluorocyclobutane PFCB. Then, the insulating mate-
rial(s) may be patterned using photolithographic processes,
including exposure and development, and an etching process
using a third mask aligned on the lower substrate 31, thereby
forming the drain contact hole 50 that penetrates through the
protective film 48 to expose a portion of the drain electrode
40.

[0054] In FIG. 10D, a pixel electrode 52 may be formed
on the lower substrate 31. For example, transparent conduc-
tive material(s) may be deposited on an entire surface of the
protective film 48 using a deposition method, such as
sputtering. The transparent conductive material(s) may
include one of indium tin oxide ITO, indium zinc oxide IZO,
or indium tin zinc oxide ITZO. Then, the transparent con-
ductive material(s) may be patterned using photolitho-
graphic and etching processes using a fourth mask aligned
on the lower substrate 31, thereby forming the pixel elec-
trode 52.

[0055] FIGS. 11A to 11E are cross sectional views of an
exemplary second mask process of FIG. 10B according to
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the present invention. In FIG. 1A, a gate insulating film 42,
first and second semiconductor layers 45 and 47, and a data
metal layer 39 may be sequentially formed on a lower
substrate 31. In addition, a photo resist 68 may be deposited
on an entire surface of the lower substrate 31. Then, a second
mask MS, which may include a halftone mask or a diffrac-
tive mask, may be aligned to the lower substrate 31. The
second mask MS may include a partial transmission layer 64
formed at a partial exposure area S2 of a transparent mask
substrate 70, and a shielding layer 62 formed at a shielding
area S1. Accordingly, the second mask MS may be formed
to expose the transparent mask substrate 70 at an entire
exposure area S0.

[0056] InFIG.11B, by using photolithographic processes,
the second mask MS causes the photo resist 68 fully exposed
across the entire exposure area SO of the second mask MS
to be completely eliminated. In addition, a photo resist
pattern 66 is formed by partially exposing or not exposing
the photo resist 68 through the shielding area S1 and a partial
exposure area S2 (in FIG. 11A). Accordingly, a first photo
resist pattern 66A not exposed by the shielding layer 62 of
the second mask MS in the photo resist pattern 66 may be
formed have a first height, and a second photo resist pattern
66B partially exposed by the partial transmission layer 64 of
the second mask MS may be formed to have a second height
that is relatively lower than the first height.

[0057] In FIG. 11C, the data metal layer 39 and the first
and second semiconductor layers 45 and 47 may be simul-
taneously patterned using a dry etching process, wherein the
photo resist pattern 66 may function as a mask. Accordingly,
the active layer 44, the ohmic contact layer 46, and the data
metal pattern 37 may be formed using the same mask. In the
photo resist pattern 66, the second photo resist pattern 665
with the second height may be eliminated by an ashing
process using a plasma, and the first photo resist pattern 66a
may remain although reduced in height. In addition, the first
photo resist pattern 66a may be provided to overhang
sidewall portions of the data metal pattern 37. Thus, during
subsequent etching processes, the sidewalls of the data metal
pattern 37 and the first photo resist pattern 66a may be offset.

[0058] In FIG. 11D, the source electrode 38 and the drain
electrode 40 may be separately formed by way of eliminat-
ing part of the data metal pattern 37 of a channel part of the
TFT 60 (in FIG. 7) by an etching process using the photo
resist pattern 66 with the second photo resist pattern 665 (in
FIG. 11C) being removed. Accordingly, the ohmic contact
layer 46 exposed by the source electrode 38 and the drain
electrode 40, which are separated using the photo resist
pattern 66, may be eliminated using a dry etching process,
thereby exposing the active layer 44 to form a channel
region.

[0059] In FIG. 11E, the first photo resist pattern 66a
remaining on the data line 34 and the source and drain
electrodes 38 and 40 may be climinated using a strip
process.

[0060] According to the present invention, the first and
second light-shielding patterns 54a and 54b may be formed
to partially overlap opposing edges of the data line 34 along
a direction of the data line 34. The first and second light-
shielding patterns S4a and 54b may be formed to cover the
active layer 44, which may have a width larger than a width
of the data line 34. Accordingly, optical pumping current
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generated by the light irradiated from the backlight may be
restrained. Furthermore, a distance between the pixel elec-
trode 52 and each of the first and second light-shielding
patterns 54a and 54b may be greater than a distance between
the first and second light-shielding patterns 54a and 540,
wherein the voltage charged in the first and second pixel
electrodes 52 and 52' may be prevented from leaking.

[0061] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display panel and method of fabricating a
liquid crystal display panel of the present invention without
departing from the spirit or scope of the invention. Thus, it
is intended that the present invention cover the modifications
and variations of this invention provided they come within
the scope of the appended claims and their equivalents.

What is claimed is:
1. A liquid crystal display panel, comprising:

a plurality of gate lines and data lines formed on a
substrate;

a plurality of pixel electrodes receiving data signals
having different polarities from each other;

a semiconductor layer formed along a direction of each of
the data lines at a lower part of the data lines; and

a plurality of light-shielding patterns formed along the
direction of the data lines,

wherein each of the light-shielding patterns overlap
opposing edges of the data line and the semiconductor
layer.

2. The liquid crystal display panel according to claim 1,
wherein a width of the semiconductor layer is larger than a
width of the data line.

3. The liquid crystal display panel according to claim 1,
wherein the light-shielding patterns and the gate include the
same materials.

4. The liquid crystal display panel according to claim 3,
wherein the light-shielding patterns include at least one of
aluminum, aluminum-neodymium, and copper.

5. The liquid crystal display panel according to claim 1,
further comprising a protective film formed to cover the data
line, and source and drain ¢lectrodes of a thin film transistor.

6. The liquid crystal display panel according to claim 5,
wherein the protective film includes inorganic insulating
material.

7. The liquid crystal display panel according to claim 6,
wherein the light-shielding patterns are separated from the
pixel electrode by about 1 um, and a first one of the
light-shielding patterns is separated from a second one of the
light-shielding patterns by about 4 um.

8. The liquid crystal display panel according to claim 5,
wherein the protective film includes organic insulating mate-
rial.

9. A method of fabricating a liquid crystal display panel,
comprising the steps of:

forming a gate electrode, a gate line, and individual first
and second light-shielding patterns on a substrate;

forming a gate insulating film on the substrate to cover the
gate electrode, the gate line, and the individual first and
second light-shielding patterns;
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6
forming a semiconductor layer on the gate insulating film wherein adjacent ones of the pixel electrodes receive pixel
to partially overlap the individual first and second voltages having different polarities.
light-shielding patterns; 10. The method according to claim 9, wherein the pro-
tective film includes inorganic insulating material.
forming a data line on the gate insulating film to partially 11. The method according to claim 10, wherein the
overlap the individual first and second light-shielding  light-shielding patterns are separated from the pixel elec-
patterns and the semiconductor layer, a source elec- trodes by about 1 um, and a first one of the light-shielding
trode that is connected to the data line, and a drain patterns is separated from a second one of the light-shielding
electrode that faces the source electrode with the semi- patterns by about 4 ym.
conductor layer therebetween; 12. The method according to claim 9, wherein the pro-
] ] ] tective film includes organic insulating material.
forming a protective film haYng a contact hole that 13. The method according to claim 9, wherein the first and
exposes a portion of the drain electrode; and second light-shielding patterns include at least one of alu-

forming a plurality of pixel electrodes on the protective minum, aluminum-neodymium, and copper.
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