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DISPLAY SUBSTRATE AND LIQUID
CRYSTAL DISPLAY PANEL HAVING THE
SAME

PRIORITY STATEMENT

[0001] This application claims priority under 35 U.S.C.
§119 to South Korean Patent Application No. 2008-55860,
filed on Jun. 13, 2008 in the Korean Intellectual Property
Office (KTPO), the contents of which are incorporated herein
by reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display substrate
and a liquid crystal display (LCD) panel having the display
substrate. More particularly, embodiments of the present
invention relate to a display substrate for displaying an image
and an LCD panel having the display substrate.

[0004] 2. Description of the Related Art

[0005] Generally, an LCD panel includes a lower substrate
having thin-film transistors (TFTs) used as switching devices
to drive pixels, an upper substrate opposite to the lower sub-
strate, and a liquid crystal layer disposed between the lower
substrate and the upper substrate. The upper and lower sub-
strates may include transparent electrodes opposite each
other. The liquid crystal molecules are tilted in directions
determined by the electric field formed between the transpar-
ent electrodes. The electric field thus controls the light trans-
mittance of the liquid crystal to display a desired image.
[0006] In order to improve the viewing angle of an LCD
panel having a vertically aligned (VA) mode, a patterned
vertically aligned (PVA) mode has been developed. In a PVA
mode LCD panel, each of the transparent electrodes is pat-
terned to include openings. When the lower substrate and the
upper substrate are assembled together, the openings on the
lower and upper substrates must be aligned with each other.
The alignment can be difficult to achieve.

[0007] To solve the alignment problem, the upper sub-
strate’s electrode (the common electrode) can be left unpat-
terned. In the lower substrate, the openings can be formed as
certain patterns of fine slits. These patterns are arranged to
prevent misalignment. In addition, this structure eliminates
the patterning process for the common electrode and thus
leads to improved productivity. However, the slit patterns
may cause distortion of liquid crystal directors, and this dis-
tortion may lead to light leakage when displaying a black
image, or may lead to decreased light transmittance when
displaying a white image.

SUMMARY

[0008] Some embodiments of the present invention provide
a display substrate capable of minimizing distortion of liquid
crystal directors to improve display quality.

[0009] Some embodiments of the present invention also
provide a liquid crystal display (LCD) panel having the
above-mentioned display substrate.

[0010] Some embodiments of the present invention also
provide a method of manufacturing the above mentioned
display substrate.

[0011] According to one aspect of the present invention, a
display substrate comprises a plurality of gate lines; a plural-
ity of data lines intersecting the gate lines; and a pixel elec-
trode connected to at least one of the gate lines and at least one
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of the data lines, the pixel electrode comprising one or more
micro-slit patterns each of which comprises a plurality of
micro-electrodes separated by slits, the pixel electrode com-
prising a first shielding pattern interconnecting end portions
of two or more of the micro-electrodes of one of said one or
more micro-slit patterns, the end portions overlapping with
one of the gate lines.

[0012] Inanexample embodiment of the present invention,
a micro-slit pattern’s micro-electrodes may extend in any
direction and may be oblique to the gate lines and the data
lines. The first shielding pattern may be parallel to the gate
lines.

[0013] Inanexample embodiment of the present invention,
the display substrate may further include a switching element
and a contact pattern. The switching element may be electri-
cally connected to the pixel electrode. The contact pattern
may make contact with an output electrode of the switching
element and be connected to an adjacent end portion of a
micro-electrode of a micro-slit pattern. The end portion may
meet the contact pattern at an angle of about 90°. The output
electrode and the contact pattern may each have a chamfered
corner.

[0014] Inanexample embodiment of the present invention,
the pixel electrode may include a first sub-pixel electrode and
a second sub-pixel electrode which receive respective differ-
ent voltages. A second shielding pattern or a third shielding
pattern may be formed at a boundary between the first sub-
pixel electrode and the second sub-pixel electrode. The first
sub-pixel electrode may include a first micro-slit pattern, and
the second sub-pixel electrode may include a second micro-
slit pattern. The second shielding pattern may interconnect
end portions of micro-electrodes of the first micro-slit pattern,
and the third shielding pattern may interconnect end portions
of micro-electrodes of the second micro-slit pattern.

[0015] According to another aspect of the present inven-
tion, a liquid crystal display panel comprises a display sub-
strate comprising a pixel electrode. The display substrate
comprises gate lines and data lines intersecting the gate lines.
The pixel electrode is connected to at least one of the gate
lines and at least one of the data lines. The pixel electrode
comprises a plurality of micro-slit patterns each of which
comprises a plurality of micro-electrodes separated by slits.
The pixel electrode comprises a first shielding pattern inter-
connecting end portions of a plurality of the micro-electrodes,
the end portions overlapping with one or more of the gate
lines.

[0016] Thel.CD panel also comprises an opposite substrate
opposite to the display substrate and comprising a common
electrode. A liquid crystal layer is provided between the dis-
play substrate and the opposite substrate.

[0017] According to some embodiments of the present
invention, the first shielding pattern opposes propagation of
the electric field formed at a gate line to prevent distortion of
liquid crystal directors.

[0018] The second and/or third shielding patterns oppose
propagation of electric fields formed at the first and/or second
sub-pixel electrodes to prevent distortion of liquid crystal
directors.

[0019] Furthermore, the connections between the contact
patterns and the adjacent micro-electrodes of the micro-slit
patterns are chosen to prevent distortion of the liquid crystal
directors. Thus, textured image defects generated by light
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leakage and distortion of the liquid crystal directors may be
minimized to improve the display quality of an LCD appara-
tus.

[0020] Theinventionis not limited to the patterns discussed
hereinabove but is defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a plan view illustrating a liquid crystal
display (LCD) panel in accordance with Embodiment 1 of the
present invention,;

[0022] FIG.2isacross-sectional view taken along a line I-I'
shown in FIG. 1;

[0023] FIGS. 3A and 3C are plan views of a display sub-
strate of an LCD panel of FIGS. 1 and 2 at different stages of
fabrication;

[0024] FIGS. 3B and 3D are cross-sectional views of the
display substrate of the LCD panel of FIGS. 1 and 2 at
different stages of fabrication;

[0025] FIGS. 4A and 4B are enlarged plan views of struc-
tures providing connections between micro-slit patterns’
micro-electrodes and a contact pattern;

[0026] FIG. 5 is a cross-sectional view illustrating an LCD
panel in accordance with Embodiment 2 of the present inven-
tion;

[0027] FIG. 6 is a plan view illustrating a display substrate
in accordance with Embodiment 3 of the present invention;
[0028] FIG.7is a plan view illustrating a display substrate
in accordance with Embodiment 4 of the present invention;
[0029] FIG. 8 is a plan view illustrating a display panel in
accordance with Embodiment 5 of the present invention;
[0030] FIGS. 9A and 9B are enlarged plan views of struc-
tures providing connections between micro-slit patterns’
micro-electrodes and a contact pattern for display panels as in
FIG. 8;

[0031] FIGS.10A and 10B are enlarged plan views of other
possible structures providing connections between micro-slit
patterns’ micro-electrodes and a contact pattern;

[0032] FIG.11isaplanview illustrating a display substrate
in accordance with Embodiment 6 of the present invention;
and

[0033] FIG.12isaplanview illustrating a display substrate
in accordance with Embodiment 7 of the present invention.

DESCRIPTION OF SOME EMBODIMENTS

[0034] Some embodiments of the present invention are
described more fully below with reference to the accompa-
nying drawings. The present invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.

[0035] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like reference numer-
als refer to like elements throughout.

[0036] It will be understood that terms like “first”, “sec-
ond”, “third” etc. may be used herein as labels to distinguish
one element from another. These terms do not limit the inven-
tion.
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[0037] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein to
describe relative positions of different elements in the figures.
These terms and the figures do not limit the special orientation
of any device in use or operation except as specified other-
wise. For example, the device may be turned upside down or
rotated or positioned at any angle and orientation.

[0038] The drawings may not accurately reflect every fea-
ture of every embodiment of the invention. For example, a
doped region illustrated as a rectangle may in fact have a
rounded or curved boundary and further the dopant concen-
tration may change gradually at the boundary rather than in an
abrupt fashion. Likewise, in showing an implanted buried
region, the drawings may omit a representation of a dopant
implanted between the buried region and the surface through
which the implantation takes place. Thus, the regions illus-
trated in the figures are schematic in nature and their shapes
do not necessarily illustrate the actual shapes and do not limit
the scope of the present invention.

EXAMPLE EMBODIMENT 1

[0039] FIG. 1 is a plan view illustrating a liquid crystal
display (LCD) parel in accordance with Embodiment 1 ofthe
present invention, and FIG. 2 is a cross-sectional view taken
along a line I-I' shown in FIG. 1.

[0040] Referring to FIGS. 1 and 2, a first LCD panel 500
includes a first display substrate 100, a first opposite substrate
200 facing the first display substrate 100, and a liquid crystal
layer 300. The liquid crystal layer 300 is disposed between the
first display substrate 100 and the first opposite substrate 200.
[0041] Thefirst display substrate 100 includes a plurality of
gate lines such as a first gate line GL1 and a second gate line
GL2, and a plurality of data lines such as DL1 and DL.2. Each
pixel may include thin-film transistors (TFTs) such as a first
transistor SW1 and a second transistor SW2. Each pixel may
include a pixel electrode with a first sub-pixel electrode PE1
and a second sub-pixel electrode PE2, and also include a
spacer 400. The first display substrate 100 may further
include a gate insulation layer 130, a passivation layer 160
and an organic layer 170.

[0042] The first and second gate lines GI.1 and GI.2 may
each extend in a first direction D1 defined in the first LCD
panel 500. The first and second gate lines GL.1 and GL.2 may
be arranged in a sequence extending in a second direction D2.
The second direction D2 may be different from the first direc-
tion D1. For example, the second direction D2 may be pet-
pendicular to the first direction D1. The gate line GI.1 may be
adjacent to the gate line GL2. The first gate line GL.1 may be
connected to the first and second TFTs SW1 and SW2.
[0043] The first and second data lines DL.1 and DI.2 may
each extend in the second direction D2. The first and second
data lines DL1 and DL.2 may be arranged in a sequence
extending in the first direction D1. The first data line DL.1 may
be adjacent to the second data line DI.2. The first data line
DL1 and the second data line DL.2 may intersect the first gate
line GL1 and the second gate line GL2.

[0044] Thefirst TFT SW1may be connected to the first gate
line GL1 and the second data line DL2. The first TFT SW1
may include a first gate electrode 1214 as a control electrode,
a first source electrode 151a as an input electrode, a first drain
electrode 153a as an output electrode, and a first active pattern
140q. The first gate electrode 121a may be connected to the
first gate line GL1, the first source electrode 151a may be
connected to the first data line DL2, and the second drain



US 2009/0310075 A1

electrode 153a may be spaced from the first source electrode
151a. The second TFT SW2 may be connected to the first gate
line GL.1 and the first data line DL1. The second TFT SW2
may include a second gate electrode 1215 as a control elec-
trode, a second source electrode 1515 as an input electrode, a
second drain electrode 1535 as an output electrode, and a
second active pattern 1405. The second gate electrode 1215
may be connected to the first gate line GL1, the second source
electrode 1515 may be connected to the first data line D1,
and the second drain electrode 1535 may be spaced from the
second source electrode 1515.

[0045] In each pixel, each of the first and second sub-pixel
electrodes PE1 and PE2 is electrically connected to the first
and second TFTs SW1 and SW2. The first sub-pixel electrode
PE1 may include first micro-slit patterns 183« including a
plurality of micro-electrodes. The second sub-pixel electrode
PE2 may include second micro-slit patterns 1835 including a
plurality of micro-electrodes. Each of the first and second
micro-slit patterns 183a and 18356 may include a pattern of
parallel micro-electrodes separated by parallel slits. The first
sub-pixel electrode PE1 includes a first shielding pattern
182a interconnecting end portions of some of the first micro-
electrodes of the first micro-slit patterns 183a. The first
shielding pattern 182a interconnects the end portions of the
micro-electrodes overlapping with the second gate line GL2.
In some embodiments, the first shielding pattern 182a may
interconnect the end portions of the micro-electrodes over-
lapping with both the first gate line GL.1 and the second gate
line GL2.

[0046] The slits and the micro-electrodes of the first and
second micro-slit patterns 1834, 1835 may extend in any
direction with respect to the first direction D1 and the second
direction D2. For example, the slits and the micro-electrodes
may form an angle of about 45° or about 135° with respect to
the first gate line GL1. The first micro-electrodes of the first
micro-slit patterns 183a¢ may be interconnected by a body
portion 181a of the first sub-pixel electrode PE1. The second
micro-electrodes 1835 may be interconnected by a body por-
tion 1815 of the second sub-pixel electrode PE2. The micro-
electrodes of the first and second micro-slit patterns 183a and
1835 may have substantially the same widths. For example,
each finger may have a width of about 2 um to about 4 pm. The
adjacent fingers may be spaced from each other by about 2 um
to about 4 pm.

[0047] The first shielding pattern 182a is connected to the
end portions of the micro-electrodes of the first micro-slit
patterns 183a. The end portions of'the first micro-slit patterns
183a may overlap with the second gate line GL.2. The first
shielding pattern 182a may extend in the first direction D1,
i.e. in parallel with the second gate line GL2. The first shield-
ing pattern 182a may overlap with the second gate line GL.2.
The first shielding pattern 182a may extend across part of the
width or the entire width of the second gate line GL2.
[0048] The first shielding pattern 182e¢ may shield the
micro-electrodes of the first and second micro-slit patterns
183a and 1835 from the electric field of the second gate line
GL2. The first shielding pattern 182a¢ may thus suppress
distortion of liquid crystal directors adjacent to the second
gate line GL2. In particular, when the pixel displays a black
image, the first shielding pattern 182a will help prevent light
leakage, and when the pixel displays a white image, the first
shielding pattern 182a will help prevent textured image
defects generated by reduced light transmission caused by
distortion of the liquid crystal directors.
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[0049] If the width w of the first shielding pattern 182a is
made greater than the cell gap d of the liquid crystal layer 300,
then the liquid crystal directors adjacent to the first shielding
pattern 182a may be distorted by the first shielding pattern
182a. Therefore, in some embodiments, the width w of the
first shielding pattern 182a is less than the cell gap d. For
example, in some embodiments, the cell gap d is about 4 pum,
and the width w of the first shielding pattern 182a is about 3.5
pm.

[0050] The first sub-pixel electrode PE1 may receive a first
voltage from the second data line DL2. The second sub-pixel
electrode PE2 may receive a second voltage from the first data
line DL1. Forexample, the second voltage may be higher than
the first voltage. The first sub-pixel electrode PE1 occupies
areas shown as LP, and the second sub-pixel electrode PE2
occupies an area shown as HP.

[0051] The first sub-pixel electrode PE1 is electrically con-
nected to the first TFT SW1 by contacting the first drain
electrode 153a. The first sub-pixel electrode PE1 includes the
first micro-slit patterns 183« and a first contact pattern 185a
making contact with the first drain electrode 1534. The first
sub-pixel electrode PE1 also includes a first bridge pattern
1844 which physically and electrically interconnects the two
portions of the sub-pixel electrode PE1 that are located in the
respective two areas LP on the opposite sides of the second
sub-pixel electrode PE2. The first sub-pixel electrode PE1
may surround the second sub-pixel electrode PE2. The first
contact pattern 185a may overlie the first drain electrode 153a
and be connected to the adjacent end portions of the micro-
electrodes of the first micro-slit patterns 183a. In some
embodiments, these end portions form an angle of about 45°
with the first gate line GL1.

[0052] The first shielding pattern 182a is adjacent to the
second gate line GL2 and is connected to the end portions of
the micro-electrodes of the first micro-slit patterns 183« adja-
cent to the second gate line GL2. Although not shown in
figures, a second shielding pattern 182¢ may be provided
adjacent to the first gate line GL1 to interconnect the end
portions of the first micro-slit patterns 183a adjacent to the
first gate line GL1.

[0053] The second sub-pixel electrode PE2 is electrically
connected to the first TFT SW1 by contacting the second
drain electrode 1535. The second sub-pixel electrode PE2
includes the second micro-slit patterns 18354 and a second
contact pattern 1855 making contact with the second drain
electrode 1534. The second sub-pixel electrode PE2 is spaced
and electrically insulated from the first sub-pixel electrode
PE1. The second drain electrode 1535 may overlap with the
first sub-pixel electrode PE1.

[0054] In each pixel, the spacer 400 may be disposed over
the first gate line GL1 between the first TFT SW1 and the
second TFT SW2. The spacer 400 is capable of constantly
maintaining the cell gap d. For example, the spacer 400 may
be a column spacer. The spacer 400 may be formed in a light
blocking regionincluding any one or more of the first gate line
GL1, the second gate line GL2, the first data line DL1, and the
second data line DL2. The spacer 400 may be formed over the
first gate line GL.1 and may overlap with the first sub-pixel
electrode PE1. In some embodiments, the first sub-pixel elec-
trode PE1 is wider than the second sub-pixel electrode PE2,
and that portion of the sub-pixel electrode PE1 which is not
obscured by the spacer 400 is at least as wide as the second
sub-pixel PE2.
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[0055] 1In the first display substrate 100, the first gate line
GL1, the second gate line GL.2, the first gate electrode 121a
and the second gate electrode 1215 are formed on a first base
substrate 110, and a gate insulation layer 130 is formed over
the first base substrate 110 including the first gate line GL1,
the second gate line GI.2, the first gate electrode 121a and the
second gate electrode 1215. The gate insulation layer 130
underlies the first active pattern 1404 and the second active
pattern 1405.

[0056] The passivation layer 160 is formed in the first dis-
play substrate 100 to overlie the first base substrate 110, the
first and second data lines DL1 and DL2, the first source
electrode 151a, the second source electrode 1515, the first
drain electrode 1534 and the second drain electrode 1535 of
the pixel. The organic layer 170 is formed between the pas-
sivation layer 160 and the first and second sub-pixel elec-
trodes PE1 and PE2. The organic layer 170 may planarize the
first display substrate 100. Contact holes are made in the
passivation layer 160 and the organic layer 170 which expose
the first drain electrodes 1534 and the second drain electrode
1535.

[0057] The first opposite substrate 200 includes a black
matrix pattern 220, a color filter layer 230, an overcoat layer
240 and a common electrode layer 250 that are formed on a
second base substrate 210 facing the first display substrate
100.

[0058] The black matrix pattern 220 is formed in the
regions opposite to the first and second gate lines GL.1 and
GL2, the first and second data lines DL1 and DL2, and the
TFTs SW1 and SW2. The black matrix pattern 220 may be
formed by photolithographically patterning a metal layer or
by printing an organic material.

[0059] Thecolor filter layer 230 is formed in regions which
are separated from each other by the black matrix pattern 220.
The color filter layer 230 contains portions that face the
sub-pixel electrodes such as PE1 and PE2. The color filter
layer 230 may be formed by photolithographically patterning
a photosensitive layer of suitable colors or by printing a color
organic material.

[0060] The overcoatlayer 240, if viewed upside down rela-
tive to FIG. 2, overlies the second base substrate 210, the
black matrix pattern 220, and the color filter layer 230, and
underlies the common electrode layer 250. The overcoat layer
240 can planarize the first opposite substrate 200. For
example, the overcoat layer may be formed using acryl resin.

[0061] The common electrode layer 250 is formed afier the
overcoat layer 240. The common electrode layer 250 is oppo-
site to the first and second sub-pixel electrodes PE1 and PE2,
and may cover the entire second base substrate 210. The
common electrode layer 250 may be used to form an electric
field between the first display substrate 100 and the first
opposite substrate 200 and may be unpatterned. The printed
vertical alignment (PVA) mode is provided by the micro-slit
patterns 183a and 1835.

[0062] Although not shown in the figures, the first LCD
panel 500 may also include alignment layers. One of the
alignment layers may be formed in the first display substrate
100 over the first base substrate 110 and the sub-pixel elec-
trodes PE1 and PE2. The other one of the alignment layers
may be formed in the first opposite substrate 200 over the
second base substrate 210 and the common electrode layer
250. The alignment layers bias the liquid crystal molecules of
the liquid crystal layer 300 to have pre-tilt angles.
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[0063] Further, in some embodiments, the first LCD panel
500 includes a first polarizing plate (not shown) and a second
polarizing plate (not shown). The first polarizing plate is
formed on the first display substrate 100 and has a first polar-
izing axis arranged in the first direction D1 or the second
direction D2. The second polarizing plate is formed on the
first opposite substrate 200 and has a second polarizing axis
perpendicular to the first polarizing axis. For example, the
direction of the first polarizing axis may be the first direction
D1, and the direction of the second polarizing axis may be the
second direction D2.

[0064] FIGS. 3A to 3D illustrate a method of manufactur-
ing the first display substrate 100 of FIGS. 1 and 2. FIGS. 3A
to 3D show the display substrate at different stages of fabri-
cation. FIGS.3A and 3C areplan views, and FIGS.3B and 3D
are cross-sectional views.

[0065] Referring to FIGS. 3A and 3B, the first and second
gate lines GL1 and GI 2, the first gate electrode 121q, and the
second gate electrode 1215 are formed on the first base sub-
strate 110. For example, a gate metal layer may be formed on
the first base substrate 110, and the gate metal layer may be
photolithographically patterned to form the gate lines, the
first gate electrode 121a and the second gate electrode 1215.
[0066] The gate insulation layer 130 is formed over the first
base substrate 110, possibly from silicon nitride, silicon
oxide, or another suitable material.

[0067] A semiconductor layer 142 and an ohmic contact
layer 144 are formed on the first base substrate 110 over the
gate insulation layer 130. The semiconductor layer 142 and
the ohmic contact layer 144 are patterned to form the first
active pattern 140a and the second active pattern 1405. In
each pixel, the first active pattern 140a overlies the first gate
electrode 121a, and the second active pattern 14056 ovetlies
the second gate electrode 1215. Materials for the semicon-
ductor layer 142 include amorphous silicon, and materials for
the ohmic contact layer 144 include heavily doped (n+) amor-
phous silicon. The semiconductor layer 142 and the ohmic
contact layer 144 are formed on the gate insulation layer 130
and patterned by a dry etching process to form the first active
pattern 140a and the second active pattern 1404.

[0068] The first and second data lines, the first and second
source electrodes 151a and 1515, and the first and second
drain electrodes 153a and 1535 are formed on the first base
substrate 110 after the first and second active patterns 140a
and 140b. For example, a source metal layer may be formed
over the active patterns 140a and 1405 and be photolitho-
graphically patterned into the first and second source elec-
trodes 151a and 1515 and the first and second drain electrodes
153a and 1535.

[0069] The passivation layer 160 and the organic layer 170
are formed over the first base substrate 110. The passivation
layer 160 may be formed, for example, from silicon nitride,
silicon oxide, etc. The organic layer 170 may be formed, for
example, from a positive type photoresist composition.
[0070] Referring to FIGS. 3C and 3D, the organic layer 170
is photolithographically patterned to expose the passivation
layer 160 over the first and second drain electrodes 1534 and
1535. The exposed passivation layer 160 is etched by a dry
etching process to expose the first and second drain electrodes
153 and 1535.

[0071] A transparent electrode layer TE is formed in first
display substrate 100 over the first base substrate 110, the first
and second drain electrodes 153a and 1535, and the passiva-
tion layer 160 and the organic layer 170. The transparent
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electrode layer TE is photolithographically patterned to form
the first and second sub-pixel electrodes PE1 and PE2 and
also to form the first shielding pattern 182a. The first contact
pattern 1854 of the first sub-pixel electrode PE1 makes con-
tact with the first drain electrode 1534, and the second contact
pattern 1855 makes contact with the second drain electrode
1535. The first shielding pattern 1854 is connected to the end
portions of micro-electrodes of the micro-slit patterns 183a
which end portions overlap with the second gate line GL2.
The transparent electrode layer TE can be made, for example,
from indium tin oxide, indium zinc oxide, etc.

[0072] FIGS. 4A and 4B are enlarged plan views of struc-
tures providing connection between the micro-slit patterns’
micro-electrodes and the contact pattern. Each of these fig-
ures illustrates a possible geometry for the second contact
pattern 1855 and the adjacent second micro-slit patterns 1835
in the second sub-pixel electrode PE2. The second micro-slit
pattern 1835 shown in FIGS. 4A and 4B includes one or more
micro-electrodes (e.g. two micro-electrodes) each of which is
connected to the second contact pattern 1855 by a respective
first connecting pattern 1864, which meets the second contact
pattern 18556 at an angle of about 90°. Some of the first
connecting patterns 186a extend in the direction of the first
polarizing axis (e.g. the first direction D1), while the other
first connecting patterns 186a extend in the direction of the
second polarizing axis (e.g. the second direction D2). In some
embodiments, the first connecting patterns 1864 act to pro-
vide better correspondence between the directions of the first
and second polarizing axes on the one hand and the directions
of the liquid crystal directors at the connecting portions
between the second contact pattern 1855 and the micro-elec-
trodes of the second micro-slit patterns 1835 on the other
hand, to suppress the textured image defects.

[0073] In each of FIGS. 4A and 4B, the second contact
pattern 1855 has four sides, two of which extend in the first
direction D1 and the other two of which extend in the second
direction D2. The first connecting features 186a meet the
respective sides at an angle of about 90°. In FIG. 4A, the
second contact pattern 1835 is rectangular, but in FIG. 4B the
second contact pattern 1855 is octagonal due to chamfered
corners 154 which repeat the chamfered-corner shape of the
second drain electrode 1534 The chamfered corners
smoothen the transition of the liquid crystal directors from a
direction corresponding to the first direction D1 to a direction
corresponding to the second direction D2, thus further help-
ing to suppress the textured image defects.

[0074] Other first connecting pattern 1864 (not shown) can
be used to connect the first contact pattern 185a to the fingers
of the first micro-slit patterns 183a. The connection structures
can be as in FIG. 4A or 4B.

EXAMPLE EMBODIMENT 2

[0075] FIG. 5 is a cross-sectional view illustrating an LCD
panel 502 in accordance with Embodiment 2 of the present
invention.

[0076] The LCD panel 502 is substantially identical to the
LCD panel 500 of FIGS. 1 and 2, and can be manufactured by
substantially the same method (see FIGS. 3A to 3D), except
for a color filter layer 172 replacing both the organic layer 170
and the color filter layer 230 of FIG. 2. Redundant description
will therefore be avoided.

[0077] Referring to FIG. 5, the LCD panel 502 includes a
second display substrate 102 with the color filter layer 172, a
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second opposite substrate 202 facing the second display sub-
strate 102, and a liquid crystal layer 300.

[0078] In the second display substrate 102, each pixel
includes a first TFT SW1,asecond TFT SW2, a first sub-pixel
electrode PE1 and a second sub-pixel electrode PE2. The
second display substrate 102 also includes a passivation layer
160 and the color filter layer 172. The color filter layer 172 is
formed on the passivation layer 160 which covers the first and
second TFTs SW1 and SW2. The color filter layer 172 may
planarize the second display substrate 102. The color filter
layer 172 may be formed using color photoresist. For
example, the color filter layer 172 may be a photographically
patterned layer of color photoresist. Alternatively, the color
filter layer 172 may be formed by inkjet deposition of a color
ink.

[0079] The first sub-pixel electrode PE1 includes first
micro-slit patterns 1834, and the second sub-pixel electrode
PE2 includes second micro-slit patterns 1835. End portions of
the micro-electrodes of the first micro-slit patterns 183« adja-
cent to a second gate line GL2 may be interconnected by a
first shielding pattern 182a (see FI1G. 1).

[0080] The second opposite substrate 202 includes a sec-
ond base substrate 210 formed on which are a black matrix
pattern 220, an overcoat layer 240 and a common electrode
layer 250. The common electrode layer 250 is formed
between the second base substrate 210 and the overcoat layer
240.

[0081] The LCD panel 502 of Embodiment 2 may be sim-
pler to fabricate than the LCD panel 500 because in the LCD
panel 502 the color filter layer 172 replaces both the organic
layer 170 and the color filter layer 230 of FIG. 2, and the
reliability of the alignment between the second display sub-
strate 102 and the second opposite substrate 202 may be
improved. In addition, Embodiment 2 provides some of the
same advantages as Embodiment 1. More particularly, the
fabrication may be simplified by providing the first and sec-
ond sub-pixel electrodes PE1 and PE2 with the first and
second micro-slit patterns 1834 and 1835 and by omitting the
process of patterning the common electrode layer 250. Fur-
ther, the first shielding patterns 1824 suppress the distortion
of the liquid crystal directors. Also, the first shielding pattern
182a may suppress light leakage and textured image defects
to improve display quality.

EXAMPLE EMBODIMENT 3

[0082] FIG. 6 is a plan view illustrating a display substrate
103 in accordance with Embodiment 3 of the present inven-
tion.

[0083] The display substrate 103 is substantially identical
to the first display substrate 100 of FIGS. 1 and 2, and can be
manufactured by substantially the same method (see FIGS.
3A to 3D), except for a second shielding feature 186. Thus,
redundant description will be avoided.

[0084] In the display substrate 103 of FIG. 6, each pixel
includes a pixel electrode including a first sub-pixel electrode
PE1 connected to a first TFT SW1 and a second sub-pixel
electrode PE2 connected to a second TFT SW2.

[0085] Inthe first sub-pixel electrode PEL, the end portions
of the micro-electrodes of the first micro-slit patterns 183a
adjacent to a second gate line GL.2 may be interconnected by
a first shielding pattern 182a. Adjacent to the second sub-
pixel electrode PE2, the end portions of the fingers of the first
micro-slit patterns 183a may be interconnected by a second
shielding pattern 186.
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[0086] Theliquid crystal directors of the liquid crystal mol-
ecules adjacent to the boundary between the first sub-pixel
electrode PE1 and the second sub-pixel electrode PE2 may be
distorted by the voltage difference between the first sub-pixel
electrode PE1 and the second sub-pixel electrode PE2, since
the first sub-pixel electrode PE1 receives a lower voltage than
the second sub-pixel electrode PE2. The second shielding
pattern 186 at the boundary may prevent the electric field
lines reaching the first sub-pixel electrode PE1 from extend-
ing along the micro-electrodes of the first micro-slit patterns
183a, and thus may suppress the distortion of the liquid
crystal directors.

EXAMPLE EMBODIMENT 4

[0087] FIG.7is a plan view illustrating a display substrate
104 in accordance with Embodiment 4 of the present inven-
tion.

[0088] The display substrate 104 is substantially identical
to the display substrate 100 shown in FIGS. 1 and 2, and can
be manufactured by substantially the same method (see FIGS.
3A to 3D) except for a third shielding pattern 187. Redundant
description will therefore be avoided.

[0089] Referring to FIG. 7, each pixel electrode of a display
substrate 104 includes a first sub-pixel electrode PE1 con-
nected to a first TFT SW1 and a second sub-pixel electrode
PE2 connected to a second TFT SW2.

[0090] In the first sub-pixel electrode PE1, end portions,
adjacent to the second gate line GL2, of the micro-electrodes
of the first micro-slit patterns 183a may be interconnected by
the first shielding pattern 182a. Adjacent to the first sub-pixel
electrode PE1, end portions of the micro-electrodes of the
second micro-slit patterns 1835 of the second sub-pixel elec-
trode PE2 may be interconnected by a third shielding pattern
187.

[0091] Liquid crystal directors of the liquid crystal mol-
ecules adjacent to the boundary between the first sub-pixel
electrode PE1 and the second sub-pixel electrode PE2 may be
distorted by the voltage difference between the first sub-pixel
electrode PE1 and the second sub-pixel electrode PE2, since
the first sub-pixel electrode PE1 receives a lower voltage than
the second sub-pixel electrode PE2. The third shielding pat-
tern 187 at the boundary may prevent the electric field lines
reaching the second sub-pixel electrode PE2 from extending
along the micro-electrodes of the second micro-slit patterns
1835, and thus may suppress the liquid crystal directors from
being distorted.

[0092] In some embodiments (not shown in figures), each
pixel includes both the second shielding pattern 186 of FIG. 6
and the third shielding pattern 187 of FIG. 7 to suppress
distortion of the liquid crystal directors and hence generation
of textured image defects.

EXAMPLE EMBODIMENT 5

[0093] FIG. 8 is a plan view illustrating an LCD panel 505
in accordance with Embodiment 5 of the present invention.

[0094] The LCD panel 505 is substantially identical to the
LCD panel 500 shown in FIGS. 1 and 2, and can be manu-
factured by substantially the same method (see FIGS. 3A to
3D), except for the following patterns. Instead of the sub-
pixel electrodes PE1, PE2 and the first shielding pattern 182a
of FIG. 1, each pixel electrode of the LCD panel 505 of FIG.
8 contains a third sub-pixel electrode PE3, a fourth sub-pixel
electrode PE4, and a fourth shielding pattern 1825. The ele-
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ments PE3, PE4, 1825 of FIG. 8 perform the same functions
as the respective elements PE1, PE2, 1824 of FIG. 1. Redun-
dant description will be avoided.

[0095] Referring to FIG. 8, the fifth LCD panel 505
includes a third TFT SW3, a fourth TFT SW4, the third
sub-pixel electrode PE3 connected to the third TFT SW3, the
fourth sub-pixel electrode PE4 connected to the fourth TFT
SW4, and a spacer 400. The third and fourth TFTs SW3 and
SW4 may be connected to a first gate line GL1, a second gate
line GL2, afirst data line D1 and a second data line DL2. The
sub-pixel electrode PE3 includes a plurality of micro-slit
patterns 183¢. The sub-pixel electrode PE4 includes a plural-
ity of micro-slit patterns 1834. Each micro-slit pattern 183c¢,
183d includes a pattern of parallel micro-electrodes separated
by parallel slits.

[0096] The slits and micro-electrodes of each micro-slit
pattern 183¢, 1834 may extend in any direction with respect to
the first direction D1 and the second direction D2. The micro-
electrodes of a micro-slit pattern or patterns 183¢ may be
interconnected by a body portion 181¢ of the third sub-pixel
electrode PE3. The micro-electrodes of a micro-slit pattern or
patterns 1834 may be interconnected by a body portion 1814
of the fourth sub-pixel electrode PE4.

[0097] Thethird TFT SW3 may be adjacent to the intersec-
tion of the first gate line GL1 and the first data line DL2. The
fourth TFT SW4 may be adjacent to the intersection of the
first gate line GL1 and the second data line DL.2. The fourth
sub-pixel electrode PE4 may be adjacent to the first gate line
GL1 and the third and fourth TFTs SW3 and SW4. The third
sub-pixel electrode PE3 may be adjacent to the second gate
line GL2 and be spaced from the fourth sub-pixel electrode
PE4.

[0098] The third TFT SW3 may be electrically connected
to the third sub-pixel electrode PE3. The third TFT SW3 may
include a third gate electrode 121¢ connected to the first gate
line GL1, a third source electrode 151¢ connected to the first
data line DL1, a third drain electrode 153¢ spaced from the
third source electrode 151¢, and a third active pattern (not
shown). The third drain electrode 153¢ may make contact
with a third contact pattern 185¢ of the third sub-pixel elec-
trode PE3 to electrically interconnect the third TFT SW3 and
the third sub-pixel electrode PE3. The third contact pattern
185¢ may be electrically connected to the micro-electrodes of
the third micro-slit patterns 183¢ by a second bridge pattern
1845. The second bridge pattern 1845 may surround the
fourth sub-pixel electrode PE4. In some embodiments, the
third drain electrode 153¢ does not overlap with the fourth
sub-pixel electrode PE4.

[0099] Inthe third micro-slit patterns 183¢, the micro-elec-
trodes’ end portions adjacent to the second gate line GL.2 may
be interconnected by the fourth shielding pattern 1825. The
fourth shielding pattern 1825 may prevent an electric field
extension from the second gate line GL2 into the third sub-
pixel electrode PE3 along the micro-electrodes of the third
micro-slit patterns 183c.

[0100] The fourth TFT SW4 may include a fourth gate
electrode 121d connected to the first gate line GL1, a fourth
source electrode 1514 connected to the second data line DL2,
a fourth drain electrode 153d spaced from the fourth source
electrode 1514, and a fourth active pattern (not shown). The
fourth drain electrode 153d may make contact with a fourth
contact pattern 1854 of the fourth sub-pixel electrode PE4 to
electrically interconnect the fourth TFT SW4 and the fourth
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sub-pixel electrode PE4. The fourth contact pattern 1854 may
be electrically connected to the micro-electrodes of the fourth
micro-slit patterns 183d.

[0101] FIGS. 9A and 9B are enlarged plan views illustrat-
ing possible connections between the contact pattern 1854
and the micro-electrodes of the fourth micro-slit patterns
183d.

[0102] Referring to FIG. 9A, the fourth contact pattern
1854 is connected to the adjacent end portions of one or more
micro-electrodes of one or more of the fourth micro-slit pat-
terns 183d. Each micro-electrode extends at an angle of about
45° with respect to the first gate line GL1, and may meet a
respective side of the fourth contact pattern 1854 at an angle
of about 45°.

[0103] Referring to FIG. 9B, the fourth contact pattern
1854 has one or more corners connected to the end portions of
one or more micro-electrodes of one or more of the fourth
micro-slit patterns 1834. In some embodiments, only the
corner or corners (but not the sides) are connected to the
micro-electrodes. Each corner is a meeting point for the liquid
crystal molecules with directors along the first direction D1
and the liquid crystal molecules with directors along the
second direction D2. Connecting a corner to a micro-elec-
trode of fourth micro-slit patterns 1834 helps suppress the
distortion of the liquid crystal directors.

[0104] FIGS. 10A and 10B are enlarged plan views illus-
trating other possible connections between a contact pattern
and micro-electrodes of micro-slit patterns. These possible
connections are substantially identical to the connection
structure shown in FIG. 9A except as described below.
Redundant description will be avoided.

[0105] Referring to FIG. 10A, the fourth sub-pixel elec-
trode PE4 may further include one or more second connecting
patterns 1864 each of which interconnects the fourth contact
pattern 1854 and the adjacent end portion of a respective
micro-electrode of a respective fourth micro-slit pattern
183d. A second connecting pattern 1865 may extend in the
direction of the first polarizing axis or the second polarizing
axis, and may meet a side of the fourth contact pattern 1854 at
an angle of about 90°. The respective side may extend, for
example, in the first direction D1 or the second direction D2.
[0106] The direction of the liquid crystal directors may
correspond to the direction of the first or second polarizing
axis at each interconnection between the fourth contact pat-
tern 1854 and a micro-electrode of fourth micro-slit patterns
1834, thus reducing textured image defects.

[0107] Referring to FIG. 10B, the connection structure of
FIG. 10B is as in FIG. 10A but in addition the fourth drain
electrode 153d has chamfered corners. The fourth contact
pattern 1854 may also have chamfered corners whose contour
follows the chamfered corners of the fourth drain electrode
153d.

[0108] The chamfered corers of the fourth drain electrode
153d and the fourth contact pattern 1854 help suppress the
distortion of the liquid crystal directors at the corners because
the corners are the meeting points between liquid crystal
molecules with directors along the first direction D1 and
liquid crystal molecules with directors along the second
direction D2. Thus, textured image defects due to such dis-
tortion are suppressed.

EXAMPLE EMBODIMENT 6

[0109] FIG.11isaplanview illustrating a display substrate
106 for an LCD panel in accordance with Embodiment 6 of
the present invention.
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[0110] InFIG. 11, this LCD panel is substantially identical
to the LCD panel 505 shown in FIG. 8, and the display
substrate 106 can be manufactured by substantially the same
method (see FIGS. 3A to 3D) as the display substrate of FIG.
8, except for a fifth shielding pattern 182¢. Redundant
description will be avoided.

[0111] Referring to FIG. 11, the sixth display substrate 106
includes a third sub-pixel electrode PE3 electrically con-
nected to a third TFT SW3 and includes a fourth sub-pixel
electrode PE4 electrically connected to a fourth TFT SW4. In
micro-electrodes of third micro-slit patterns 183¢ of the third
sub-pixel electrode PE3, the end portions adjacent to a second
gate line GL.2 may be interconnected by a fourth shielding
pattern 1825. The micro-electrodes’ end portions adjacent to
the fourth sub-pixel electrode PE4 may be interconnected by
a fifth shielding pattern 182c.

[0112] Liquid crystal directors of the liquid crystal mol-
ecules adjacent to the boundary between the third sub-pixel
electrode PE3 and the fourth sub-pixel electrode PE4 may be
distorted by the voltage difference between the third sub-
pixel electrode PE3 and the fourth sub-pixel electrode PE4,
since the third sub-pixel electrode PE3 receives a lower volt-
age than the fourth sub-pixel electrode PE4. The fifth shield-
ing pattern 182¢ formed at the boundary may prevent electric
field lines reaching the third sub-pixel electrode PE3 from
extending into the third sub-pixel electrode PE3 along the
micro-electrodes of the third micro-slit patterns 183¢, thus
suppressing distortion of the liquid crystal directors.

EXAMPLE EMBODIMENT 7

[0113] FIG.12isaplanview illustrating a display substrate
107 for an LCD panel in accordance with Embodiment 7 of
the present invention.

[0114] InFIG. 12, this LCD panel is substantially identical
to the fifth LCD panel 505 shown in FIG. 8, and the display
substrate 107 can be manufactured by substantially the same
method as the display substrate 100 of Embodiment 1 (see
FIGS. 3A to 3D), except for a sixth shielding pattern 182d.
Redundant description with be avoided.

[0115] Referringto FIG. 12, a seventh display substrate 107
includes a third sub-pixel electrode PE3 electrically con-
nected to a third TFT SW3 and includes a fourth sub-pixel
electrode PE4 electrically connected to a fourth TFT SW4. In
third micro-slit patterns 183¢ of the third sub-pixel electrode
PE3, the micro-electrodes’ end portions adjacent to a second
gate line GL.2 may be interconnected by a fourth shielding
pattern 1825, In the fourth micro-slit patterns 1834, the
micro-electrodes’ end portions adjacent to the third sub-pixel
electrode PE3 may be interconnected by a sixth shielding
pattern 182d. Liquid crystal directors of the liquid crystal
molecules adjacent to the boundary between the third sub-
pixel electrode PE3 and the fourth sub-pixel electrode PE4
may be distorted by the voltage difference between the third
sub-pixel electrode PE3 and the fourth sub-pixel electrode
PE4, since the third sub-pixel electrode PE3 receives a lower
voltage than the fourth sub-pixel electrode PE4. The sixth
shielding pattern 1824 formed at the boundary may prevent
electric field lines reaching the fourth sub-pixel electrode PE4
from extending into the fourth sub-pixel electrode PE4 along
the micro-electrodes of the fourth micro-slit patterns 1834,
thus suppressing distortion of the liquid crystal directors.
[0116] In some embodiments (not shown in the figures),
each pixel includes both the fifth shielding pattern 182¢ of
FIG. 11 and the sixth shielding pattern 182d of FIG. 12. The
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fifth and sixth shielding patterns 182¢, 182d help suppress the
distortion of the liquid crystal directors and the resulting
textured image defects.

[0117] According to some embodiments of the present
invention, a first shielding pattern interconnects the end por-
tions of the micro-slit patterns” micro-electrodes to electri-
cally shield the pixel electrode from the gate lines and thus to
prevent distortion of liquid crystal directors. A second shield-
ing pattern or the third shielding pattern interconnects the first
micro-slit patterns’ micro-electrodes’ end portions adjacent
to the second sub-pixel electrode or the second micro-slit
patterns’ micro-electrodes’ end portions adjacent to the first
sub-pixel electrode, to shield the sub-pixel electrodes from
each other to prevent distortion of the liquid crystal directors.
The shapes of the contact patterns and connections between
the contact patterns and the micro-slit patterns’ micro-elec-
trodes are adjusted to suppress the distortion of the liquid
crystal directors. Thus, textured image defects generated by
light leakage and the distortion of the liquid crystal directors
may be minimized to improve the display quality of the LCD.
[0118] The embodiments described above illustrate but do
not limit the present invention. Other embodiments and varia-
tions are within the scope of the invention as defined by the
appended claims.

What is claimed is:

1. A display substrate comprising:

a plurality of gate lines;

a plurality of data lines intersecting the gate lines; and

apixel electrode electrically connected to at least one of the

gate lines and at least one of the data lines, the pixel
electrode comprising one or more micro-slit patterns
each of which comprises a plurality of micro-electrodes
defining slits, the pixel electrode comprising a first
shielding pattern interconnecting end portions of two or
more of the micro-electrodes of one of the one or more
micro-slit patterns, the end portions overlapping with
one of the gate lines.

2. The display substrate of claim 1, wherein the one or more
micro-slit patterns comprise at least a first micro-slit pattern
and a second micro-slit pattern; and

the pixel electrode comprises:

a first sub-pixel electrode comprising the first micro-slit

pattern, for receiving a first voltage; and

asecond sub-pixel electrode comprising the second micro-

slit pattern, for receiving a second voltage higher than
the first voltage.

3. The display substrate of claim 2, wherein the first sub-
pixel electrode comprises a second shielding pattern inter-
connecting the first micro-slit pattern’s micro-electrodes’ end
portions adjacent to the second micro-slit pattern.

4. The display substrate of claim 2, wherein the second
sub-pixel electrode comprises a third shielding pattern inter-
connecting the second micro-slit pattern’s micro-electrodes’
end portions adjacent to the first micro-slit pattern.

5. The display substrate of claim 2, wherein the first sub-
pixel electrode comprises a second shielding pattern inter-
connecting the first micro-slit pattern’s micro-electrodes’ end
portions adjacent to the second micro-slit pattern, and

the second sub-pixel electrode comprises a third shielding

pattern interconnecting the second micro-slit pattern’s
micro-electrodes’ end portions adjacent to the second
shielding pattern.
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6. The display substrate of claim 1, wherein in each the
micro-slit pattern, the micro-electrodes are parallel to each
other and are oblique to the gate lines and the data lines.

7. The display substrate of claim 6, wherein the first shield-
ing pattern is parallel to the gate lines.

8. The display substrate of claim 6, further comprising a
switching element electrically connected to the pixel elec-
trode,

wherein the pixel electrode further comprises a contact
pattern making contact with an output electrode of the
switching element, the contact pattern being connected
to end portions of one or more of the micro-electrodes of
one or more of the micro-slit patterns adjacent to the
contact pattern.

9. The display substrate of claim 8, wherein each the end

portion meets the contact pattern at an angle of about 90°.

10. The display substrate of claim 9, wherein the output
electrode and the contact pattern each have a chamfered cor-
ner.

11. The display substrate of claim 2, further comprising a
spacer for maintaining a cell gap, the spacer being disposed in
aregion overlapping with the second sub-pixel electrode and
the gate lines.

12. A liquid crystal display panel comprising:

a display substrate comprising a pixel electrode, the dis-
play substrate comprising gate lines and data lines inter-
secting the gate lines, the pixel electrode electrically
being connected to at least one of the gate lines and at
least one of the data lines, the pixel electrode comprising
a plurality of micro-slit patterns each of which com-
prises a plurality of micro-electrodes separated defining
slits, the pixel electrode comprising a first shielding
pattern interconnecting end portions of a plurality of the
micro-electrodes, the end portions overlapping with one
or more of the gate lines;

an opposite substrate opposite to the display substrate and
comprising a common electrode; and

a liquid crystal layer between the display substrate and the
opposite substrate.

13. The liquid crystal display panel of claim 12, wherein
the one or more micro-slit patterns comprise at least a first
micro-slit pattern and a second micro-slit pattern; and

the pixel electrode comprises:

a first sub-pixel electrode comprising the first micro-slit
pattern, for receiving a first voltage; and

a second sub-pixel electrode comprising the second micro-
slit pattern, for receiving a second voltage higher than
the first voltage.

14. The liquid crystal display panel of claim 13, wherein
the first sub-pixel electrode comprises a second shielding
pattern interconnecting the first micro-slit pattern’s micro-
electrodes’ end portions adjacent to the second micro-slit
pattern.

15. The liquid crystal display panel of claim 13, wherein
the second sub-pixel electrode comprises a third shielding
pattern interconnecting the second micro-slit pattern’s micro-
electrodes’ end portions adjacent to the first micro-slit pat-
tern.

16. The liquid crystal display panel of claim 13, wherein
the first sub-pixel electrode comprises a second shielding
pattern interconnecting the first micro-slit pattern’s micro-
electrodes’ end portions adjacent to the second micro-slit
pattern, and
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the second sub-pixel electrode comprises a third shielding
pattern interconnecting the second micro-slit pattern’s
micro-electrodes’ end portions adjacent to the second
shielding pattern.

17. The liquid crystal display panel of claim 12, further
comprising a spacer for maintaining a cell gap of the liquid
crystal layer, the spacer being disposed in a region overlap-
ping with the gate lines.

18. The liquid crystal display panel of claim 17, wherein a
width (w) of the first shielding pattern is determined by the
following equation:

O<w<d

wherein ‘d’ represents the cell gap.

19. The liquid crystal display panel of claim 12, wherein
the display substrate further comprises a color filter layer
formed over the gate lines and the data lines and under the
pixel electrode.

Dec. 17,2009

20. A method for manufacturing a display substrate, the
method comprising:
forming a plurality of gate lines;
forming a plurality of data lines intersecting the gate lines;
and

forming a pixel electrode electrically connected to at least
one of the gate lines and at least one of the data lines, the
pixel electrode comprising one or more micro-slit pat-
terns each of which comprises a plurality of micro-
electrodes defining slits, the pixel electrode comprising
a first shielding pattern interconnecting end portions of
two or more of the micro-electrodes of one of the one or
more micro-slit patterns, the end portions overlapping
with one of the gate lines.

k% ok o ok %
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