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7) ABSTRACT

The present invention relates to a liquid crystal display
including; a first substrate and an opposing second substrate;
a liquid crystal layer interposed between the first substrate
and the second substrate; a light blocking member disposed
on the first substrate or the second substrate; a first field
generating electrode disposed on the first substrate; a second
field generating electrode disposed on the first substrate and
including branch electrodes overlapping the first field gener-
ating electrode; and a gate line disposed on the first substrate
and extending in a first direction. A branch electrode of the
branch electrodes includes a central portion and a first edge
portion disposed at one end of the central portion. A first angle
formed between the first edge portion and a second direction
is greater than a second angle formed between the second
direction and the central portion, the second direction being
perpendicular to the first direction.

137 ’"7% [

20,21
m i
25

19

134/

133

21 A b

[
I Dir2



Patent Application Publication  Feb. 13,2014 Sheet 1 of 12 US 2014/0043575 Al

222 3J;   :Ef Jt; i? uﬂ o |y :@: B ﬁﬁ i
25|

134

221'\33\ kh

137 j
N

i B (
21 154 - 18

132 Dir2
133
137



Patent Application Publication  Feb. 13,2014 Sheet 2 of 12 US 2014/0043575 Al

Ra

(11

Rb

——=Dirl
1320 Dir
133
134 (131

137



US 2014/0043575 A1

Feb. 13,2014 Sheet 3 of 12

Patent Application Publication

001

00¢C

74! 01T 161 LET 9ZT 0TI
f (7 m Ovr Ter os

L) ( m




Patent Application Publication  Feb. 13,2014 Sheet 4 of 12 US 2014/0043575 Al

FIG. 4

B! 17




Patent Application Publication  Feb. 13,2014 Sheet 5 of 12 US 2014/0043575 Al

FIG. 5

~—Dirl
Dir2



Patent Application Publication  Feb. 13,2014 Sheet 6 of 12 US 2014/0043575 Al

FIG. 6

ESA3 MSA ESA3

=
|
|
|
|

- v\ w___ :_

RS
2 }220

Pta—_| | |11

1| | 133

| }131
1322

=T 225

132 — ||

TV

—=—=Dirl
1Dh2

191

125

]]I‘]]‘]‘i”]‘ll e . i| 121

181 12 124



Patent Application Publication  Feb. 13,2014 Sheet 7 of 12 US 2014/0043575 Al

FIG. 7




Patent Application Publication  Feb. 13,2014 Sheet 8 of 12 US 2014/0043575 Al

FIG. 8




Patent Application Publication  Feb. 13,2014 Sheet 9 of 12 US 2014/0043575 Al

FIG. 9

Ea2




Patent Application Publication  Feb. 13,2014 Sheet 100f12  US 2014/0043575 Al

FIG. 10




Patent Application Publication  Feb. 13,2014 Sheet 110f12  US 2014/0043575 Al

FIG. 11




Patent Application Publication  Feb. 13,2014 Sheet 120f12  US 2014/0043575 Al

FIG. 12




US 2014/0043575 Al

LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/352,049, filed on Jan. 17, 2012, and
claims priority from and the benefit of Korean Patent Appli-
cation No. 10-2011-0016691, filed on Feb. 24, 2011, which is
hereby incorporated by reference for all purposes as if fully
set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Exemplary embodiments of the present invention
relate to a liquid crystal display.

[0004] 2. Discussion of the Background

[0005] A liquid crystal display (LCD) is one of the most
widely used type of flat panel displays (FPD). A liquid crystal
display includes two display panels, on which field generat-
ing electrodes, such as a pixel electrode and a common elec-
trode, are formed. A liquid crystal layer is interposed between
the two display panels. A voltage is applied to the field gen-
erating electrodes to generate an electric field in the liquid
crystal layer, and thereby control the orientation of liquid
crystal molecules of the liquid crystal layer. The orientation
of the liquid crystal molecules determines the polarization of
incident light to display an image. The transmittance of the
liquid crystal display may be increased by properly control-
ling the liquid crystal molecules.

[0006] Each pixel electrode of the liquid crystal display is
connected to a switching element that is connected to signal
lines, such as a gate line and a data line. The switching
element may be a thin film transistor that transfers a data
voltage to the pixel electrode through an output terminal
thereof.

[0007] Inthe liquid crystal display, the pixel electrode and
the common electrode may be provided on a display panel
where the switching element is formed. One of the pixel
electrode and the common electrode of the liquid crystal
display may include a plurality of branch electrodes, and the
other may be rectangular. When the inclinations of the liquid
crystal molecules positioned at the edge of the branches are
overlapped, textures may be generated. Also, if pressure is
applied to the display pane, the liquid crystal molecules may
not recover, such that display stains may be generated.
[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
reduce display deterioration, such as texture and stains, and
simultaneously increase the transmittance and aperture ratio
of a liquid crystal display.

[0010] Additional features of the invention 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.

[0011] Exemplary embodiments of the present invention
provide a liquid crystal display including two field generating
electrodes, a pixel electrode and a common electrode, formed
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on a display panel. One of the field generating electrodes is
rectangular, and the other includes a plurality of branches
overlapping the planar electrode.

[0012] A liquid crystal display according to an exemplary
embodiment of the present invention includes: a first sub-
strate and an opposing second substrate; a liquid crystal layer
interposed between the first substrate and the second sub-
strate; a light blocking member formed on the first substrate
or the second substrate; a first field generating electrode
formed on the first substrate; a second field generating elec-
trode overlapping the first field generating electrode and
including a plurality of branch electrodes; and a gate line
formed on the first substrate and extending in a first direction.
Abranch electrode of the branch electrodes includes a central
portion and a first edge portion disposed at one end of the
central portion. The first edge portion extends lengthwise ata
first angle with respect to a second direction that is perpen-
dicular to the first direction. The central portion extends
lengthwise at a second angle with respect to the second direc-
tion. The first angle is larger than the second angle. The first
edge portion overlaps the light blocking member.

[0013] Exemplary embodiments of the present invention
provide a liquid crystal display including: a first substrate and
an opposing second substrate; a liquid crystal layer inter-
posed between the first substrate and the second substrate; a
first field generating electrode disposed on the first substrate;
a second field generating electrode overlapping the first field
generating electrode and including branch electrodes; and a
gate line disposed on the first substrate and extending in a first
direction. A slit between adjacent branch electrodes includes
a first edge, an opposing second edge, and a third edge that
extends between the first and second edges. The first and
second edges are generally parallel, i.e., are equidistant from
one another. An angle formed between the third edge and a
second direction ranges from about 30 degrees to about 75
degrees, the second direction being perpendicular to the first
direction.

[0014] According to an exemplary embodiment of the
present invention, a field generation electrode of a liquid
crystal display includes branch electrodes, different portions
of which extending at different angles. A light blocking mem-
ber is disposed over a curved end portion of the branch elec-
trodes, such that a transmittance decrease in the vicinity of the
edge of the branch electrodes may be minimized.

[0015] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] 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 invention.
[0017] FIG. 11is a schematic layout view of two pixels of a
liquid crystal display, according to an exemplary embodiment
of the present invention.

[0018] FIG. 2 is a top plan view of a field generating elec-
trode of the liquid crystal display shown in FIG. 1.

[0019] FIG. 3 is a cross-sectional view of the liquid crystal
display shown in FIG. 1, taken along the line ITI-[II'-I1I".
[0020] FIG.4isanenlarged view ofaportion A of the liquid
crystal display shown in FIG. 1.
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[0021] FIG.5isanenlarged view ofa portion B of the liquid
crystal display shown in FIG. 1.

[0022] FIG. 6isalayout view of onepixel of aliquid crystal
display, according to an exemplary embodiment of the
present invention.

[0023] FIG. 7 is a view of a portion of an exposure mask
used to form a field generating electrode of a liquid crystal
display, according to an exemplary embodiment of the
present invention.

[0024] FIG. 8 is a view of a portion of a field generating
electrode of a liquid crystal display, according to an exem-
plary embodiment of the present invention.

[0025] FIG.9, FIG. 10, FIG.11, and FIG. 12 are views ofa
portion of an exposure mask used to form a field generating
electrode of a liquid crystal display, according to an exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0027] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
tion. It will be understood that when an element or layer is
referred to as being “on” or “connected to” another element or
layer, it can be directly on or directly connected 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” or “directly connected to” another element or
layer, there are no intervening elements or layers present.
[0028] FIG.1is a schematic layout view of two pixels of a
liquid crystal display, according to an exemplary embodiment
of the present invention, FIG. 2 is a top plan view of a field
generating electrode of the liquid crystal display shown in
FIG. 1, FIG. 3 is a cross-sectional view of the liquid crystal
display shown in FIG. 1, taken along the line III-IIT'-IIT", FIG.
4 is an enlarged view of a portion A of the liquid crystal
display shown in FIG. 1, and FIG. 5 is an enlarged view of a
portion B of the liquid crystal display shown in FIG. 1.
[0029] Referring to FIGS. 1-5, the liquid crystal display
includes a lower panel 100, an opposing upper panel 200, and
a liquid crystal layer 3 interposed between the display panels
100 and 200. The upper panel 200 includes a light blocking
member 220 and color filters 230, which are formed on an
insulating substrate 210.

[0030] The light blocking member 220 includes a plurality
of first light blocking portions 221 mainly extending in a first
direction Dirl, and a plurality of second light blocking por-
tions 222 mainly extending in a the second direction Dir2.
The second light blocking portions 222 connect neighboring
pairs of the first light blocking portions 221. The first light
blocking portion 221 and the second light blocking portion
222 define an opening 225, through which light is transmit-
ted. Each second light blocking portion 222 is bent at least
once between a pair of neighboring first light blocking por-
tions 221.

[0031] The color filers 230 are disposed substantially
within the openings 225 of the light blocking member 220.
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The color filters 230 may be elongated throughout several
pixel areas in the second direction Dir2. Each color filter 230
may display one primary color, such as red, green, or blue.

[0032] An overcoat 250 may be further formed on the light
blocking member 220 and the color filter 230. According to
some embodiments, at least one of the light blocking member
220 and the color filter 230 may be disposed on the lower
panel 100.

[0033] The liquid crystal layer 3 includes liquid crystal
molecules 31. When no electric field is applied to the liquid
crystal molecules 31, the liquid crystal molecules 31 may be
aligned so that the long axes thereof are parallel to the sur-
faces of the two panels 100 and 200.

[0034] Alignment layers 11 and 21 are coated on the inner
surfaces of two display panels 100 and 200. The alignment
layers 11 and 21 may be horizontal alignment layers. The
alignment direction of the alignment layers 11 and 21 may be
parallel to the second direction Dir2. Accordingly, the liquid
crystal molecules 31 may be initially aligned parallel to the
second direction Dir2.

[0035] The lower panel 100 includes a plurality of gate
conductors formed on an insulating substrate 110. The gate
conductors include a plurality of gate lines 121 and a plurality
of common voltage lines 125.

[0036] The gate lines 121 transfer gate signals and extend
substantially in the first direction Dirl. Fach gate line 121
includes a plurality of gate electrodes 124 that protrude in the
second direction Dir2.

[0037] The common voltage lines 125 transfer a predeter-
mined voltage, such as a common voltage Vcom, extend
substantially in the first direction Dirl, and may be substan-
tially parallel to the gate lines 121. Each common voltage line
125 may include a plurality of expansions 126.

[0038] A gate insulating layer 140 is formed on the gate
conductors 121 and 125. The gate insulating layer 140 may be
made of an inorganic insulating material, such as silicon
nitride (SiN,) or silicon oxide (SiO,).

[0039] Semiconductor stripes (not shown) are formed on
the gate insulating layer 140. The semiconductor stripes
extend substantially in the second direction Dir2. A plurality
of semiconductor protrusions 154 extend toward the gate
electrodes 124 from the semiconductor stripes.

[0040] A plurality of ohmic contact stripes (not shown) and
a plurality of ohmic contact islands 165 are formed on the
semiconductor stripes. The ohmic contact stripes have a plu-
rality of protrusions 163 extending toward the gate electrode
124 and forming an inverted “C” shape. The protrusions and
the island ohmic contacts 165 face each other in pairs with
respect to the gate electrodes 124 and overlap the semicon-
ductor protrusions 154. The ohmic contacts 163 and 165 may
be made of a material such as n+ hydrogenated amorphous
silicon doped with n-type impurities, such as phosphorus, ata
high concentration, or may be formed of a silicide.

[0041] Data conductors including a plurality of data lines
171 and a plurality of drain electrodes 175 is formed on the
ohmic contacts 163 and 165. The data lines 171 transfer data
signals and extend substantially in the second direction Dir2,
across the gate lines 121 and the common voltage lines 125.
Each data line 171 includes a plurality of C-shaped source
electrodes 173 extending toward the gate electrode 124. The
second light blocking portion 222 extends along the data lines
171 and may cover the most of the data lines 171.
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[0042] Each drain electrode 175 includes one bar-type end
facing the source electrode 173 across the gate electrode 124.
Each drain electrode 175 also includes another end having a
wider area.

[0043] The gate electrode 124, the source electrode 173,
and the drain electrode 175 form a thin film transistor (TFT)
along with the semiconductor protrusion 154. The semicon-
ductor stripes, except for the semiconductor protrusions 154,
may have substantially the same shape as the data line 171,
the drain electrode 175, and the underlying ohmic contacts
163 and 165. The data line 171 and the underlying ohmic
contact stripe and semiconductor stripe are bent at least once
between a pair of neighboring thin film transistors

[0044] A pixel electrode 191 is formed on the data conduc-
tors 171 and 175 and the exposed semiconductor protrusion
154. A portion of the pixel electrode 191 directly contacts the
wide end of the drain electrode 175, and the remaining por-
tion contacts the gateinsulating layer 140. The pixel electrode
191 receives a data voltage from the drain electrode 175. The
pixel electrode 191 may be made of a transparent conductive
material, such as ITO or IZO.

[0045] The pixel electrode 191 is planar and fills up most of
the region (hereafter referred to as “a pixel area”) enclosed by
the gate line 121 and the data line 171. The pixel electrode 191
may have sides that are substantially parallel to the gate line
121 and the data line 171, and upper or lower corners, at
which the thin film transistor or the expansion 126 is posi-
tioned, may be chamfered, but the shape thereof'is not limited
thereto.

[0046] A passivation layer 180 is formed on the pixel elec-
trode 191, the data conductors 171 and 175, and the exposed
semiconductor protrusion 154. The passivation layer 180
may be made ofan inorganic insulator or an organic insulator.
The passivation layer 180 and the gate insulating layer 140
have a plurality of contact holes 181 exposing the common
voltage line 125, e.g., part of the expansion 126. Contactholes
181 may be positioned in at least every other pixel area.

[0047] Common electrodes 131, which may be made of a
transparent conductive material such as ITO or 1ZO, are
formed on the passivation layer 180. Referring to FIG. 1 and
FIG. 2, one common electrode 131 is positioned in each pixel
area, and the common electrodes 131 are connected to each
other.

[0048] Each common electrode 131includes a pair of trans-
verse outer stems 132, a pair of longitudinal outer stems 134
connected to the transverse outer stems 132, and branch elec-
trodes 133. The branch electrodes 133 are positioned between
pairs of the longitudinal outer stems 134. The spaces between
the branch electrodes 133 are may be referred to as slits.
Common electrodes 131 adjacent in the second direction Dir2
share the transverse outer stem 132 that is positioned therebe-
tween, so that the neighboring common electrodes 131 are
connected with the boundary of the transverse outer stem 132.
Common electrodes 131 adjacent in the first direction Dirl
share the longitudinal outer stem 134 that is positioned ther-
ebetween, so that the neighboring common electrodes 131 are
connected with the boundary of the longitudinal outer stem
134.

[0049] The transverse outer stem 132 extends in the first
direction Dirl and s substantially parallel to the gate line 121.
The transverse outer stem 132 includes expansions 137. The
expansions 137 are positioned in at least every other pixel
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area and receive a predetermined voltage, such as a common
voltage Vcom, from the common voltage line 125 and
through the contact hole 181.

[0050] The longitudinal outer stem 134 and a plurality of
branch electrodes 133 therebetween are connected to a pair of
transverse outer stems 132 and are parallel to each other. The
longitudinal outer stem 134 and the branch electrodes 133 are
bent, such that central portions thereof protrude in the first
direction Dirl. The common electrode 131 is divided into a
first region Ra (first half) and a second region Rb (second
half). In the present exemplary embodiment, the first region
Ra is positioned above the second region Rb. A vertex Pt2 is
formed in each of the branch electrodes 133, and the longi-
tudinal outer stem 134 is positioned at the boundary of the
pixel area.

[0051] Inthe presentexemplary embodiment, the boundary
between the first region Ra and the second region Rb may
correspond to an imaginary transverse center line CT1 of the
common electrode 131. In the first region Ra, the longitudinal
outer stem 134 and the branch electrodes 133 extend in the
right upper direction from the imaginary transverse center
line CT1, while in the second region Rb, the longitudinal
outer stem 134 and the branch electrodes 133 extend in the
right lower direction from the imaginary transverse center
line CT1.

[0052] The branch electrodes 133 are bent at least once in
the first region Ra and the second region Rb. In each of the
first region Ra and the second region Rb, the branch elec-
trodes 133 may respectively include a pair of edge portions
ESA1 and ESA2 and a central portion MSA positioned ther-
ebetween.

[0053] The edge portions ESA1 are directly adjacent to the
imaginary transverse center line CT1. Referring to FIG. 4,
vertexes Pt3 of the branch electrodes 133 and the longitudinal
outer stem 134 are positioned at the boundary between the
edge portions ESA1 and the central portions MSA. The edge
portions ESA?2 refer to portions of the branch electrodes 133
positioned near the transverse outer stem 132. Referring to
FIG. 5, the vertexes PO of the branch electrodes 133 and the
longitudinal outer stems 134 are positioned at a boundary
between the edge portions ESA2 and the central portions
MSA. The length of the edge portions ESA1 and ESA2 is
shorter than the length of the central portions MSA (lengths
extending in the second direction Dir2).

[0054] Referring to FIG. 1, FIG. 4, and FIG. 5, in edge
portions ESA1 and ESA2, the angles A1 may be substantially
the same. Hereafter, when an angle is designated, an acute
angle will be designated rather than an obtuse angle.

[0055] In the edge portions ESA1 and ESA2, the angle Al
is larger than an angle A2 of the branch electrodes 133 in the
central portion MSA. For example, in the edge portions ESA1
and ESA2, the angle A1 may range from 15 degrees to 30
degrees. Also, the angle A2 may range from 0 degrees to 15
degrees. Accordingly, referring to FIG. 4 and FIG. 5, the
branch electrodes 133 and the longitudinal outer stem 134 are
bent at the boundary between the edge portions ESA1 and
ESA2 and the central portion MSA. Particularly, the longitu-
dinal outer stem 134 and the branch electrodes 133 each have
a vertex Pt3 at the boundary between the edge portion ESA1
and the central portion MSA. The longitudinal outer stem 134
and the branch electrodes 133 each have a vertex Ptl at the
boundary between the edge portion ESA2 and the central
portion MSA.
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[0056] The width of the branch electrodes 133 may be
substantially uniform in the central portion MSA or in most of
the edge portions ESA1 and ESA2. In particular, the edges of
the branch electrodes 133 may be substantially parallel to
(consistently spaced from) each other in the central portion
MSA or in most of the edge portions ESA1 and ESA2.
[0057] Referring to FIG. 1 and FIG. 5, the edge portions
ESA2 overlap the light blocking member 220. For example,
the edge portions ESA2 overlap the first light blocking por-
tions 221 of the light blocking member 220. In particular, the
vertexes PO of the branch electrodes 133 are positioned out-
side of the opening 225 of the light blocking member 220.
However, according to some embodiments, the vertexes Ptl
may be disposed inside of the opening 225, but within a
distance D1 of a corresponding edge of the opening 225. The
distance D1 may be from 0to 3 um. As described above, the
edge portions ESA2 of the branch electrodes 133 are com-
pletely or partially overlapped with the light blocking mem-
ber 220, such that a decrease of the transmittance may be
minimized in the edge portion ESA2.

[0058] The width W1 of the branch electrodes 133 may be
in a range from about 2.5 um to about 3.5 um, and the width
W2 of the interval (slit) between the branch electrodes 133
may be in a range from about 4.5 pwm to about 5.5 um. That is,
the pitch of the branch electrodes 133 may be in a range from
about 7 um to about 9 um, about 7.5 pm to about 8.5 um, or
may be about 8 pum, for example.

[0059] The width of the longitudinal outer stem 134 may be
larger than the width of the branch electrodes 133. The lon-
gitudinal outer stem 134 may cover most of the data line 171.
[0060] Inthe present exemplary embodiment, the common
electrode 131 is substantially inversely symmetrical in shape,
with respect to the transverse center line CT1. However, the
present invention is not limited thereto. In the first region Ra
and the second region Rb, the angles Al and A2 may be
different from each other.

[0061] Referring to FIG. 1, FIG. 2, FIG. 4, and FIG. 5, at
least one of the data line 171 and the second light blocking
portion 222 extends parallel to the branch electrodes 133
and/or the longitudinal outer stem 134. The branch electrodes
133 and/or the longitudinal outer stem 134 are generally bent
with the same angles in corresponding portions thereof. Like-
wise, the right and left edges of the pixel electrode 191 or the
edge of thecolor filter 230 (not shown, however it is generally
parallel to the right and left edges of the pixel electrode 191)
may extend parallel to the branch electrodes 133 and/or the
longitudinal outer stem 134, and may be bent with the same
angles as the branch electrodes 133 and/or the longitudinal
outer stem 134. As described above, at least two of the data
line 171, the second light blocking portion 222, the outer edge
of the pixel electrode 191, or the outer edge of the color filter
230, and preferably all, are formed parallel to the branch
electrodes 133 and/or the longitudinal outer stem 134, such
that the aperture ratio of the liquid crystal display is maxi-
mized, thereby improving the transmittance.

[0062] The pixel electrode 191 receives the data voltage
through the thin film transistor, and the common electrode
131 receives the common voltage Vcom, to generate an elec-
tric field in the liquid crystal layer 3. As such, the orientations
of the liquid crystal molecules 31 of the liquid crystal layer 3
are controlled to display an image.

[0063] As described in the exemplary embodiment of the
present invention, by forming a plurality of regions having
different angles at which the branch electrodes 133 are
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inclined, it is possible to increase the reference viewing angle
of the liquid crystal display and to maximize the response
speed of the liquid crystal molecules 31, by varying the incli-
nation direction of the liquid crystal molecules 31 of the
liquid crystal layer 3. In the exemplary embodiment shown in
FIG.1to FIG. 5, the common electrode 131 is divided into the
first region Ra and the second region Rb, such that the liquid
crystal molecules 31 are inclined in two corresponding direc-
tions.

[0064] Also, without the boundary regions ESA1 and
ESA2, the liquid crystal molecules 31 in an outer boundary
area of the common electrode 131, or at the boundary
between the first region Ra and the second region Rb, may be
apt align away from the alignment direction of the liquid
crystal molecules in the central portion MSA. Accordingly,
such an alignment may affect the liquid crystal molecules in
the central portion MS A and textures may be generated. How-
ever, since edge portion ESA1 and ESA2 are bent, the orien-
tations of the liquid crystal molecules 31 disposed adjacent
thereto may be controlled, such that neighboring liquid crys-
tal molecules 31 are not counter twisted and/or colliding with
each other. Also, the arrangement direction of the liquid crys-
tal molecules 31 reduces bruising that occurs when the dis-
play panels 100 and 200 are pressed inwards. The vertexes PO
are overlapped with the light blocking member 220, manu-
facturing process margins are increased and the transmittance
decrease is minimized in the edge portions ESA2.

[0065] FIG. 6isalayout view of one pixel of aliquid crystal
display, according to an exemplary embodiment of the
present invention. The liquid crystal display is similar to the
exemplary embodiment of FIG. 1 to FIG. 5, so only differ-
ences therebetween will be described in detail.

[0066] Referring to FIG. 6, the light blocking member 220
and the color filter 230 are formed on the insulation substrate
210. The light blocking member 220 includes the first light
blocking portion 221 and the second light blocking portion
222, which define the opening 225.

[0067] Gate lines 121 and common voltage lines 125 are
formed on the insulation substrate 110, and a gate insulating
layer 140, semiconductors, including protrusions 154, ohmic
contacts, and data lines 171, and drain electrodes 175 are
sequentially formed thereon. The pixel electrode 191 having
a planar shape and contacting the drain electrode 175 is
formed thereon. The pixel electrode 191 may be rectangular
and may have sides that are substantially parallel to the gate
line 121 and the data line 171. The sides may be chamfered,
but the shape thereof is not limited thereto. A passivation
layer 180 and common electrodes 131 are sequentially
formed on the pixel electrode 191.

[0068] Each common electrode 131 includes a pair of outer
stems 1324 and branch electrodes 133a extending therebe-
tween. The outer stems 132a mainly extend in the second
direction Dir2 and are parallel to the data line 171. The branch
electrodes 133a connect the outer stems 1324 and form an
oblique angle with respect to the first direction Dirl.

[0069] The branch electrodes 133 are each divided into a
pair of edge portions ESA3 positioned near the outer stems
132a and a central portion MSA disposed therebetween. The
width of the edge portions ESA3 is less than that of the central
portion MSA (widths taken in the first direction Dirl). Also,
the angle A3 formed between the edge portion ESA3 and the
first direction Dirl in is larger than the angle A4 formed
between the central portion MSA the first direction Dirl. In
particular, the angle A3 may be between 15 degrees and 30
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degrees, and the angle A4 may be between 0 degrees and 15
degrees. The angle A3 of each of the edge portions ESA3 may
be the same or may be different.

[0070] In the present exemplary embodiment, the bound-
aries between the edge portions ESA3 and the central portion
MSA, that is, the vertexes Pta of the branch electrodes 133a,
are positioned outside of the opening 225, so at to be over-
lapped with the light blocking layer 220. In the alternative, the
vertexes Pta may be disposed in the opening 225, but within
a second distance D2 from the corresponding edge of the
opening 225. The second distance D2 may be about 31 pum or
less.

[0071] The common electrode 131 is shown to be posi-
tioned on the pixel electrode 191, on the basis of the substrate
110. However, the orientations of the pixel electrode 191 and
the common electrode 131 may be reversed. In this case, the
features of the common electrode 131 described above may
be applied to the pixel electrode 191, with the common elec-
trode 131 receiving the common voltage and the pixel elec-
trode 191 receiving the data voltage to form an electric field in
the liquid crystal layer 3.

[0072] FIG. 7 shows an exposure mask used to form a field
generating electrode of a liquid crystal display, according to
an exemplary embodiment of the present invention, and par-
ticularly, a portion of the exposure mask corresponding to the
portion A of the liquid crystal display shown in FIG. 1 and
FIG. 4. Referring to FIGS. 1, 4, and 7, a transparent conduc-
tive material, such as ITO or IZO, is deposited on a passiva-
tion layer 180, and a photosensitive film is coated thereon.
Next, the photosensitive film is exposed through the exposure
mask, to form a photosensitive film pattern. When the photo-
resist film has positive photosensitivity, in which a part to
which light is radiated is removed, the portions of the expo-
sure mask corresponding to the common electrode 131 may
be opaque, and the remaining portions may be transparent.

[0073] Referring to FIG. 7, the exposure mask includes a
first opaque portion Mal and a second opaque portion Ma2.
The first opaque portion Mal corresponds to the branch elec-
trodes 133, and the second opaque portion Ma2 corresponds
to the transverse outer stem 132.

[0074] The exposure mask includes first transparent por-
tions Oal and second transparent portions Oa2. The first
transparent portions Qal corresponds to the spaces (slits)
between neighboring branch electrodes 133. The second
transparent portions Qa2 are generally rectangular, and have
corners that are connected to corners of the first transparent
portions Oal. The ends of the first transparent portions Oal
are bent, so as to correspond to the ends of the branch elec-
trodes 133. Each second transparent portion Oa2 has four
edges that are substantially perpendicular, and the length L1
of one edge is at least about 2 pm, which is less than the
resolution (e.g., 4 um) of an exposure apparatus. The exposed
transparent conductive material layer is etched, to form a
plurality of common electrodes 131.

[0075] Since the second transparent portions Qa2 are
formed adjacent to acute corners of the first transparent por-
tions Qal and are smaller than the resolution of the exposure
device, the corresponding corners of the common electrode
may be more sharply formed. In other words, the second
transparent portions Qa2 compensate for the acute corners
being smaller than the resolution limit ofthe exposure device.
Accordingly, the liquid crystal molecules can be more effec-
tively controlled in the vicinity of the acute corners of the
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common electrode 131 and textures can be reduced, thereby
improving the display quality of the liquid crystal display.
[0076] FIG. 8 is a view showing a portion of a common
electrode of a liquid crystal display, according to an exem-
plary embodiment of the present invention. Referring to FIG.
8, most of the liquid crystal display according to an exemplary
embodiment of the present invention is the same as the liquid
crystal display shown in FIG. 1 to FIG. 5, however, the shape
of the end of the slit between the branch electrodes 133 of the
common electrode 131 is different.

[0077] In the present exemplary embodiment, opposing
both edges Eg2 of the common electrode 131 are parallel to
each other, and an edge Eg1 at the end of the slit is obliquely
inclined in the first direction Dirl. The angle A5 between
edges Eg2 and the second direction Dir2 may be between
about 0 degrees and about 15 degrees. Angle A6 between the
edge Egl and the second direction Dir2 may be between
about 30 degrees and about 75 degrees, while the angle
formed between the edges Eg2 and Eg3 may be in a range
from about 30 degrees to about 60 degrees.

[0078] Accordingly, display deterioration, such as the for-
mation of textures and the stains, may be reduced in the edge
portion of the common electrode 131. Also, in the liquid
crystal display according to the present exemplary embodi-
ment, the branch electrodes 133 may include the edge portion
ESAT1 near the imaginary transverse center line CT1, like the
liquid crystal display shown in FIG. 1 to FIG. 5, or not.
Several characteristics and effects of the exemplary embodi-
ment of FIG. 1 to FIG. 5 may also be applied to the present
exemplary embodiment of FIG. 8.

[0079] FIG.9, FIG. 10, FIG. 11, and FIG. 12 are views of
portions of exposure masks used to form field generating
electrodes of a liquid crystal display, according to exemplary
embodiments of the present invention. Referring to FIG. 9, an
exposure mask according to the present exemplary embodi-
ment includes an opaque portion Ma3 corresponding to the
branch electrodes 133 of FIG. 8 and a transparent portion Oa3
corresponding to the slit.

[0080] Theexposure mask shown in FIG. 9is similar to the
mask shown in FIG. 8. That is, an edge Ea3 at the end of the
transparent portion Oa3 is obliquely inclined with respect to
the first direction Dirl, and the angle formed by the edge Ea3
with the edge Ea2 is an acute angle. The edge Ea2 may form
the angle A5 with respect to the second direction Dir2. The
angle A5 may be greater than about 0 degrees and less than 15
degrees. An angle A6 formed by the edge Ea3 with the second
direction Dir2 may be in a range from about 30 degrees to
about 60 degrees. As shown in FIG. 9, if the common elec-
trode 131 is formed by using the exposure mask, the branch
electrodes 133 shown in FIG. 8 may be obtained.

[0081] Referring to FIG. 10, an exposure mask according to
the present exemplary embodiment is similar to the exposure
mask shown in FIG. 9. However a transparent portion Oad is
additionally connected to the transparent portion Oa3. The
transparent portion Oad is generally triangular, and in par-
ticular, may be in the form of a right isosceles triangle. The
length I.2 of the two legs of the transparent portion Qad may
be between about 2 um and the resolution of the light expo-
sure device (e.g., 4 um). For example, the length [.2 may be
about 3 pum.

[0082] Referring to FIG. 11, an exposure mask according to
an exemplary embodiment is similar to the exposure mask
shown in FIG. 9. However, an additional transparent portion
a5 is connected to the transparent portion Oa3. The trans-
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parent portion Oa5 may be generally rectangular or square.
The length L3 of edges of the transparent portion Oa5 may
between 2 um and the resolution (e.g., 4 um) of the light
exposure device. The length of edges connected to the trans-
parent portion Oa3 may be less than the length .3 and more
than 1.5 pm.

[0083] Referring to FIG. 12, an exposure mask according to
an exemplary embodiment is similar to the exposure mask
shown in FIG. 9. However, an additional transparent portion
Oa6 is connected to the transparent portion Oa3. The trans-
parent portion Oa6 is generally trapezoidal. The length L5 of
one of the two parallel edges of transparent portion Qa6 may
be more than 2 pm and less than the resolution of the light
exposure apparatus (e.g.. 4 um), and the length [.4 of the
parallel edge may be longer than the length L5 and shorter
than 9 pm.

[0084] As described above, if additional transparent por-
tions Oad, Oa5, and Oab having various shapes like FIG. 10,
FIG. 11, and FIG. 12 are added to the transparent portion Oa3,
the acute angle between the edge Eg1 and the edge Eg2 may
be sharp, such that the liquid crystal molecules may be effec-
tively controlled near the edge of the branch electrodes 133
and texture may be further reduced.

[0085] The above exposure masks shown in FIG. 7, F1G. 9,
FIG. 10, FIG. 11, and FIG. 12 are described for exposing the
photosensitive film having a positive photosensitivity, how-
ever in a case of a photosensitive film having negative pho-
tosensitivity, the transparency of the exposure mask shown in
FIG.7,FIG.9,FIG.10,FIG. 11, and FIG. 12 may be reversed.
[0086] Also, the disclosed exposure masks may be used to
form the common electrode 131 including the branch elec-
trodes 133. However, the present disclosure is not limited
thereto. That is, the exposure masks may be used to form a
pixel electrode

[0087] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display comprising:

a first substrate and an opposing second substrate;

aliquid crystal layer interposed between the first substrate
and the second substrate;

a first field generating electrode disposed on the first sub-
strate:

a second field generating electrode overlapping the first
field generating electrode and comprising branch elec-
trodes; and

a light blocking member disposed on the first substrate or
the second substrate;

a gate line disposed on the first substrate and extending in
a first direction,
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wherein,

a slit between adjacent branch electrodes comprises a first
edge, an opposing second edge, and a third edge extend-
ing between the first edge and the second edge, and

the third edge overlaps the light blocking member.

2. The liquid crystal display of claim 1, wherein the third

edge is inclined with respect to the first direction.

3. The liquid crystal display of claim 2, wherein an angle
between the third edge and the second edge is an acute angle.

4. The liquid crystal display of claim 3, wherein an angle
formed between the third edge and a second direction that is
perpendicular to the first direction ranges from about 30
degrees to about 75 degrees.

5. The liquid crystal display of claim 4, wherein an angle
formed between the third edge and the second edge ranges
from about 30 degrees to about 60 degrees.

6. The liquid crystal display of claim 5, wherein an angle
formed between the first edge or the second edge and the
second direction is greater than 0 degrees and less than 15
degrees.

7. The liquid crystal display of claim 6, further comprising
adataline disposed on the first substrate and crossing the gate
line, wherein:

the light blocking member comprises a first light blocking
portion covering the data line;

a branch electrode of the branch electrodes comprises a
central portion and an edge portion disposed at an end of
the central portion;

the edge portion extends lengthwise at a first angle with
respect to the second direction;

the central portion extends lengthwise at a second angle
with respect to the second direction;

the first angle is greater than a second angle; and

the first light blocking portion and the data line are parallel
to the branch electrodes.

8. The liquid crystal display of claim 7, wherein opposing

sides of the central portion are substantially parallel.

9. The liquid crystal display of claim 4, wherein an angle
formed between the first edge or the second edge and the
second direction is greater than 0 degrees and less than 15
degrees.

10. The liquid crystal display of claim 4, further compris-
ing a data line disposed on the first substrate and crossing the
gate line, wherein,

the light blocking member comprises a first light blocking
portion covering the data line;

a branch electrode of the branch electrodes comprises a
central portion and an edge portion disposed at an end of
the central portion;

the edge portion extends lengthwise at a first angle with
respect to the second direction,

the central portion extends lengthwise at a second angle
with respect to the second direction,

the second angle is smaller than the first angle, and

the first light blocking portion and the data line are parallel
to the branch electrodes.

11. The liquid crystal display of claim 10, wherein oppos-

ing sides of the central portion are substantially parallel.
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