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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
U.S. patent application Ser. No. 14/324,868 filed on Jul. 7,
2014, which claims priority to Korean Patent Application
No. 10-2013-0105534, filed on Sep. 3, 2013 in the Korean
Intellectual Property Office (KIPO), and all the benefits
accruing therefrom under 35 U.S.C. §119, the contents of the
prior applications being herein incorporated by reference.

BACKGROUND
[0002] (a) Technical Field
[0003] The present invention relates to a liquid crystal
display.
[0004] (b) Description of the Related Art
[0005] Liquid crystal displays, which are one of the most

common types of flat panel displays currently in use, have
two sheets of panels that include field generating electrodes,
such as a pixel electrode, a common electrode, and the like,
and a liquid crystal layer interposed therebetween. A liquid
crystal display generates an electric field in the liquid crystal
layer by applying voltage to the field generating electrodes,
and the generated electric field determines the direction of
liquid crystal molecules of the liquid crystal layer, thus
controlling polarization of incident light so as to display
images. Transmittance of the liquid crystal display may be
increased as control of the liquid crystal molecules
improves.

[0006] In one type of liquid crystal display, both the pixel
electrode and the common electrode generating the electric
field in the liquid crystal layer may be provided on one
display panel that also includes a switching element. In such
a liquid crystal display, a signal delay of the common
voltage applied to the common electrode may occur. In order
to prevent the signal delay of the common voltage, a
common voltage line transferring a common voltage is
formed in the pixel area. However, forming the common
voltage line in the pixel area may cause an aperture ratio of
the liquid crystal display to deteriorate.

[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the disclosure and therefore it may
contain information that does not form the prior art that is
already known to a person of ordinary skill in the art.

SUMMARY

[0008] A liquid crystal display having advantages of
reducing delay of a signal applied to a common electrode
and preventing deterioration of an aperture ratio of the liquid
crystal display is proviced.

[0009] A liquid crystal display is provided including a
plurality of pixels disposed in a matrix of pixel rows and
pixel columns, the liquid crystal display including: a plu-
rality of gate lines formed on a first substrate and disposed
two between every pixel row; a plurality of data lines formed
on the first substrate and disposed one between every two
adjacent pixel columns; a common voltage line formed on
the first substrate and extending in a pixel row direction
along a vertical center portion of the pixel; and a plurality of
pixel electrodes and common electrodes formed on the first
substrate and overlapping with each other with an insulating
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layer therebetween, each pixel electrode positioned in a
pixel. Two pixel electrodes in the two adjacent pixel col-
umns disposed between two adjacent data lines among the
plurality of data lines are both connected to any one of the
two data lines.

[0010] The plurality of data lines may include a first
portion and a second portion which extend in different
directions and meet at a center of the pixel area, and the
common voltage line may overlap with a meeting portion of
the first portion and the second portion of the plurality of
data lines.

[0011] The common voltage line may include a first exten-
sion and a second extension which extend in parallel with
the data line, and the first extension and the second extension
may be disposed between the two pixel electrodes.

[0012] The liquid crystal display may further include a
second insulation substrate facing the first insulation sub-
strate; and a light blocking member disposed on the second
insulation substrate, in which the light blocking member
may overlap with the first extension and the second exten-
sion of the common voltage line.

[0013] Edges of the two pixel electrodes may generate a
first fringe field together with the first extension and the
second extension of the common voltage line, the edges of
the two pixel electrodes may generate a second fringe field
together with the common electrode, and directions of the
first fringe field and the second fringe field may be different
from each other.

[0014] The liquid crystal display may further include a
second substrate facing the first substrate; and a light block-
ing member formed on the second substrate, in which the
first extension and the second extension of the common
voltage line may not overlap with the light blocking mem-
ber.

[0015] The common voltage line and the common elec-
trode may be connected to each other through a contact hole
formed in the insulating layer, the common voltage line may
include a contact portion, and the contact hole may overlap
with the contact portion.

[0016] The contact portion may be disposed between the
two pixel electrodes.

[0017] An area of the contact portion may be larger than
a cross-sectional area of the contact hole.

[0018] An area of the contact portion may be smaller than
a cross-sectional area of the contact hole.

[0019] According to the example embodiments, it is pos-
sible to reduce delay of a signal applied to a common
electrode and prevent deterioration of an aperture ratio of the
liquid crystal display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1is a block diagram of a liquid crystal display
according to an example embodiment.

[0021] FIG. 2 is a structural diagram of the liquid crystal
display according to an example embodiment.

[0022] FIG. 3 is a layout view of the liquid crystal display
according to an example embodiment.

[0023] FIG. 41sa cross-sectional view of the liquid crystal
display of FIG. 3 taken along line IV-IV.

[0024] FIG. 5is a cross-sectional view of the liquid crystal
display of FIG. 3 taken along line V-V.

[0025] FIG. 6 is a layout view of a liquid crystal display
according to another example embodiment.
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[0026] FIG. 7 is a cross-sectional view of the liquid crystal
display of FIG. 6 taken along line VII-VIIL.

[0027] FIG. 8 is a layout view illustrating a liquid crystal
display according to another example embodiment.

[0028] FIG. 9 is a cross-sectional view of the liquid crystal
display of FIG. 8 taken along line IX-IX.

[0029] FIG. 10 is a layout view illustrating a liquid crystal
display according to another exaniple embodiment.

[0030] FIG. 11 is a cross-sectional view of the liquid
crystal display of FIG. 10 taken along line XI-XI.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0031] The example embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings. 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.

[0032] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. Like refer-
ence numerals designate like elements throughout the speci-
fication. It will be understood that when an element such as
a layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element, or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another
element, there are no intervening elements present. Herein-
after, a liquid crystal display according to an example
embodiment will be described in detail with reference to the
accompanying drawings.

[0033] FIG. 1 is a block diagram illustrating a liquid
crystal display according to an example embodiment, and
FIG. 2 is a structural diagram of the liquid crystal display
according to an example embodiment.

[0034] As illustrated in FIG. 1, a liquid crystal display
according to an example embodiment includes a liquid
crystal panel assembly 300, a gate driver 400 and a data
driver 500 connected to the liquid crystal panel assembly
300, a gray voltage generator 800 connected to the data
driver 500, and a signal controller 600 controlling the
elements of the display panel.

[0035] The liquid crystal panel assembly 300 includes a
plurality of display signal lines G1-G2» D1-Dm, C1-C2n,
Cv, L1, and 1.2, and a plurality of pixels PX connected to the
display signal lines and arranged substantially in a matrix
form when viewed from an equivalent circuit.

[0036] The display signal lines G1-G2#, D1-Dm, C1-C2g,
Cv, L1, and L2 include a plurality of gate lines G1-G2r
transferring gate signals (referred to as “scanning signals™),
data lines D1-Dm transferring data signals, common voltage
lines C1-C2r, a common voltage line connecting portion Cv,
and dummy lines L1 and L.2. The gate lines G1-G2#» extend
substantially in a row direction and are almost parallel to
each other, and the data lines D1-Dm, and the dummy lines
L1 and L2 extend substantially in a column direction and are
almost parallel to each other. The common voltage lines
C1-C2n extend in parallel to the plurality of gate lines
G1-G2n, and the common voltage line connecting portion
Cv connects the plurality of common voltage lines C1-C2r
to each other and extends in parallel to the data lines D1-Dm.
[0037] The dummy line L1 and the dummy line .2 extend
substantially across a row direction, around a leftmost edge
of the liquid crystal panel assembly 300 and around a
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rightmost edge of the liquid crystal panel assembly 300,
respectively and are almost parallel to the data lines D1-Dm.
[0038] As illustrated in FIG. 2, pairs of gate lines, such as
Gn+1 and Gn+2, Gn+3 and Gn+4, . . . , are disposed on and
below a pixel electrode 191 in one row. Further, the data
lines D1-Dm are disposed between the pixel electrodes 191
every two columns. That is, one of the data lines D1-Dm is
disposed between each pair of pixel columns. The connec-
tion between the gate lines G1-G2r and the data lines
D1-Dm and the pixel electrodes 191 will be described in
more detail.

[0039] Pairs of gate lines G1-G2 n connected above and
below the pixel electrodes 191 are connected to the corre-
sponding pixel electrode 191 through a switching element !,
which is disposed either above or below each pixel electrode
191.

[0040] That is, in an odd-numbered pixel row, a switching
element Q connected to a pixel electrode positioned to the
left side of the immediately adjacent data line D1-Dm (i.e.,
the data line D1-Dm directly to the right of the pixel
electrode) is connected to the upper gate lines G1, G5, G9,
..., (i.e, Gn, Gn+4 in FIG. 2), and a switching element Q
connected to a pixel electrode positioned to the right side of
the immediately adjacent data line D1-Dm (i.e., the data line
D1-Dm directly to the left of the pixel electrode) is con-
nected to the lower gate lines G2, G6, G10, . .. (i.e., Gn+l,
Gn+51n FIG. 2). In an even-numbered pixel row, connection
of the upper gate lines G3, G7, G11, . . . and the lower gate
lines G4, G8, G12, . . . and a switching element Q is the
opposite to the connection thereof in the odd-numbered
pixel row. That is, the switching element Q connected to a
pixel electrode positioned to the right side of the immedi-
ately adjacent data lines D1-Dm (i.e., the data line D1-Dm
directly to the left of the pixel electrode) is connected to the
upper gate lines G3, G7, G11,.. .., (i.e., Gn+2, Gn+6 in FIG.
2) and the switching element Q connected to a pixel elec-
trode positioned to the left side of the immediately adjacent
data lines D1-Dm (i.e., the data line D1-Dm directly to the
right of the pixel electrode) is connected to the lower gate
lines G4, G8, G12, . . . (i.e., Gn+3, Gn+7 in FIG. 2).
[0041] The pixel electrode 191 positioned to the left side
of the immediately adjacent data lines D1-Dm among the
pixel electrodes 191 in the odd-numbered pixel row is
connected to the immediately adjacent data lines D1-Dm
through the switching element Q, and the pixel electrode 191
positioned to the right side of the immediately adjacent data
lines D1-Dm is connected to the next adjacent data line to
the right of the pixel electrode 191 through the switching
element Q. The pixel electrode 191 positioned to the left side
of the immediately adjacent data lines D1-Dm among the
pixel electrodes 191 in the even-numbered pixel row is
connected to the previous adjacent data line to the left of the
pixel electrode 191 through the switching element Q, and the
pixel electrode 191 positioned to the right side of the
immediately adjacent data lines D1-Dm is connected to the
immediately adjacent data line through the switching ele-
ment Q. Further, the pixel electrode 191 in the first column
and the even-numbered row is connected to the dummy line
L1 connected to the last data line Dm, and the pixel electrode
191 in the last column and the odd-numbered row is con-
nected to the dummy line 1.2 connected to the first data line
D1.

[0042] As described above, the switching element formed
at each pixel electrode is formed at a position which may be
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more easily connected to the connected data lines D1-Dm or
the dummy lines L1 and L2, that is, a connection length from
the switching element Q to the data line or dummy line may
be as short as possible. Accordingly, in the layout illustrated
in FIG. 2, the position of the switching element Q is changed
for every pixel row. That is, in the odd numbered rows, the
switching element Q is formed at an upper right end in the
pixel disposed directly to the left side of the data lines
D1-Dm among the pixel pairs, and the switching element Q
is formed at a lower right end in the pixel disposed directly
to the right side of the data lines D1-Dm.

[0043] In the even numbered rows, a formation position of
the switching element Q of the pixel electrode is directly
opposite to the formation position in the adjacent pixel row
(which is an odd numbered row). That is, the switching
element Q is formed at a lower left end of the pixel electrode
disposed directly to the left side of the data lines D1-Dm
among the pixel pairs, and the switching element Q is
formed at an upper left end of the pixel disposed directly to
the right side of the data lines D1-Dm.

[0044] In the connection of the pixel electrode 191 and the
data lines D1-Dm illustrated in FIG. 2, in each pixel row, the
switching elements Q of two pixel electrodes disposed
between two adjacent data lines are connected to the same
data line. That is, in the odd numbered pixel row, the
switching elements of two pixel electrodes disposed
between two data lines are connected to the data line
disposed directly to the right side of the pair of pixel
electrodes, and in the even numbered pixel row, the switch-
ing elements Q of two pixel electrodes disposed between
two data lines are connected to the data line disposed
directly to the left side of the pixel pair.

[0045] The layout illustrated in FIG. 2 is just one example,
and the connection of the pixel electrodes 191 in the odd
numbered rows and the even numbered rows and the data
lines D1-Dm and the gate lines G1-G2» may be changed,
and further, another connection relationship may be formed.
[0046] According to the connection relationship of the
pixel electrodes 191 and the data lines D1-Dm and the gate
lines G1-G2n, the data signals applied to the data lines
D1-Dm form column inversion, while the adjacent pixel
rows form dot inversion.

[0047] The common voltage lines C1-Cn are formed for
each pixel row and connected to each other by the common
voltage line connecting portion Cv to receive common
voltages from the exterior of the display panel.

[0048] Hereinafter, the structure of the liquid crystal dis-
play illustrated in FIGS. 1 and 2 will be described in detail
with reference to FIGS. 3 to 5.

[0049] FIG. 3 is a layout view illustrating a liquid crystal
display according to an example embodiment, FIG. 4 is a
cross-sectional view of the liquid crystal display of FIG. 3
taken along line IV-1V, and FIG. 5 is a cross-sectional view
of the liquid crystal display of FIG. 3 taken along line V-V.
[0050] Referring to FIGS. 3 to 5, a liquid crystal display
according to an example embodiment includes a lower panel
100, an upper panel 200, and a liquid crystal layer 3
interposed between the two panels 100 and 200.

[0051] First, the lower panel 100 will be described in
detail.
[0052] A plurality of gate lines 121a and 1215 and a

plurality of common voltage lines 131 are formed on a first
substrate 110 made of transparent glass or the like.
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[0053] The gate lines 121a and 1215 mainly extend in a
horizontal direction, a part of the gate lines 121¢ and 1215
protrudes downward or upward to form gate electrodes 124a
and 124b. The two gate lines 121 and 1215 are adjacent to
each other to make a pair. Alternatively, the top gate line
1215 and the bottom gate line 121a may not make a pair.

[0054] The gate lines 121a and 1215 include extensions
1254 and 125b.
[0055] Each common voltage line 131 extends in parallel

to the gate lines 121a and 1215 between the gate lines 121a
and 1215 that make a pair, and is disposed at a center of a
pixel area, that is the area covered by the pixel electrodes
between two gate lines 121a and 1215 and two data lines
171.

[0056] The common voltage line 131 includes a first
extension 132 and a second extension 1325 which are
disposed between two adjacent data lines 171 and extend in
parallel to the data line 171.

[0057] The gate lines 121a and 1215 and the common
voltage line 131 may be made, for example, of aluminum-
based metal such as aluminum (Al) or an aluminum alloy,
silver-based metal such as silver (Ag) or a silver alloy,
copper-based metal such as copper (Cu) or a copper alloy,
molybdenum-based metal such as molybdenum (Mo) or a
molybdenum alloy, chromium (Cr), tantalum (Ta), and tita-
nium (T1). However, the gate lines 121a and 1215 and the
common voltage line 131 may also include two layers
having different physical properties, that is, a lower layer
(not illustrated) and an upper layer (not illustrated) thereon.
The upper layer may be made of metal having low resistiv-
ity, for example, aluminum-based metal such as aluminum
(Al) or an aluminum alloy, silver-based metal such as silver
(Ag) or a silver alloy, and copper-based metal such as copper
(Cu) or a copper alloy, so as to reduce a signal delay or a
voltage drop of the gate lines 121¢ and 1215 and the
common voltage line 131. Unlike this, the lower layer may
be made of another material, particularly, a material having
an excellent contact characteristic with indium tin oxide
(ITO) and indium zinc oxide (IZO), for example, chromium
(Cr), molybdenum (Mo), a molybdenum alloy, tantalum
(Ta), titanium (Ti), or the like. An example of a combination
of materials for the lower layer and the upper layer may
include a chromium/aluminum-neodymium (Nd) alloy.
[0058] A gate insulating layer 140 made of silicon nitride
(SiN,) or the like is formed on the gate lines 1214 and 1215
and the common voltage line 131.

[0059] A plurality of semiconductors 154e and 1545
made, for example, of hydrogenated amorphous silicon
(amorphous silicon is written as an acronym a-Si), polysili-
con, or the like is formed on the gate insulating layer 140.
[0060] A plurality of island-shaped ohmic contacts 163a
(not shown in FIG.), 1635, 1654 (not shown in FIG.), and
1656 which is made of silicide or a material such as n+
hydrogenated amorphous silicon in which n-type impurity is
doped at high concentration is formed on the semiconduc-
tors 154a and 1545. The ohmic contacts 163a/1635 and the
ohmic contacts 1654/1656 make pairs and are disposed on
the semiconductors 154a/154b.

[0061] A data conductor including a plurality of data lines
171 and a plurality of drain electrodes 175a and 1755 is
formed on the ohmic contacts 1634, 1635, 1654, and 1656
and the gate insulating layer 140. The data line 171 includes
a wide end portion (not illustrated) for connection with
another layer or an external driving circuit. The data line 171
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transfers a data signal and mainly extends in a vertical
direction to cross the gate lines 121a and 1215.

[0062] The data line 171 may have a shaped portion
having an angled or curved shape in order to allow for
maximum transmittance of the liquid crystal display, and in
this case the angled shape may have a V-lettered shape
which meets in a middle region of the pixel area. Such a
V-lettered shape may be formed with a first portion that
extends to the middle region of the pixel area and a second
portion which extends to the next gate line area form a
predetermined angle with the first portion. That is, the data
line 171 may include a first portion and a second portion
extending in different directions, and the first portion and the
second portion meet each other in the middle region of the
pixel area to form a V-lettered shape.

[0063] The common voltage line 131 described above is
formed at a position that overlaps with the position at which
the first and the second portions of the data line 171 meet,
referred to herein as the “meeting portion.”

[0064] The meeting portion of the first portion and the
second portion of the data line 171 is a portion having the
smallest luminance of the liquid crystal display in the pixel
area. Accordingly, it is possible to prevent deterioration of an
aperture ratio of the liquid crystal display due to the forma-
tion of the common voltage line 131.

[0065] The data line 171 includes source electrodes 173a
and 173b. The drain electrodes 175a and 1755 include
extensions for connection with the pixel electrode 191 to be
described below, and one of the ends of the drain electrodes
175a and 1755 face the source electrodes 173a and 1735,
and the other of the ends of the drain electrodes 1754 and
175b overlap with the extensions 125a and 1255 of the gate
lines 121a and 1216.

[0066] One of the ends of the drain electrodes 175a and
175b, particularly, an edge of a far side from the data line
171, overlap with the extensions 125a and 1255 of the gate
lines 121a and 1215. Then, because a mask for exposing a
photosensitive film for the data line may not be aligned at an
accurate position, the data line pattern moves to the left or
the right. As a result, even though the drain electrodes 175a
and 1756 move to the left or the right, an area in which the
drain electrodes 175¢ and 175b overlap with the gate
electrodes 124a and 1245 and the extensions 125q and 1255
of the gate lines 121a and 1215 is uniformly maintained.
Accordingly, a capacity of a parasitic capacitor formed by
overlapping of the gate conductor and the data conductor
may be uniformly maintained.

[0067] The gate electrodes 124a/124b, the source elec-
trodes 173a/1735, and the drain electrodes 175a/1754 form
a thin film transistor (TFT) together with the semiconductors
154a/154b, and a channel of the thin film transistor is
formed in the semiconductors 154a/154b between the source
electrodes 173a/173b and the drain electrodes 175a4/175b.
[0068] The pixel electrode 191 is formed directly on each
of the drain electrodes 175a and 175b. The pixel electrode
191 has a planar shape, that is, a plate shape, and is disposed
in one pixel area.

[0069] A passivation layer 180 is formed on the data
conductor 171, 1734, 173b, 175a, and 1755, the gate insu-
lating layer 140, and an exposed portion of the semicon-
ductors 1544 and 1545, and the pixel electrode 191. How-
ever, in a liquid crystal display according to another example
embodiment, the passivation layer 180 may be disposed
between the pixel electrode 191 and the data line 171, and
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the pixel electrode 191 may also be connected with the drain
electrodes 175a and 1756 through a contact hole (not
illustrated) formed in the passivation layer 180.

[0070] A contact hole 183 exposing the common voltage
line 131 is formed in the passivation layer 180.

[0071] A common electrode 270 is formed on the passi-
vation layer 180.

[0072] The common electrode 270 has a plurality of
cutouts 71 and includes a plurality of branch electrodes 271
defined by the plurality of cutouts 71.

[0073] The common electrode 270 includes a horizontal
connecting portion 272, a first vertical connecting portion
273a, and a second vertical connecting portion 2735, and the
common electrodes 270 disposed in adjacent pixels are
connected to each other through the horizontal connecting
portion 272 and the vertical connecting portions 273a and
273b.

[0074] The horizontal connecting portion 272 of the com-
mon electrode 270 is disposed on the gate lines 121a and
1215, the first vertical connecting portion 273a of the
common electrode 270 is disposed on the data line 171, and
the second vertical connecting portion 2734 is disposed
between two adjacent pixel electrodes 191.

[0075] The second vertical connecting portion 2735 of the
common electrode 270 is connected with the common
voltage line 131 through the contact hole 183 formed in the
passivation layer 180.

[0076] The common electrode 270 has an opening 274
formed at a position overlapping with the thin film transistor
forming the switching element.

[0077] The cutout 71 and the branch electrode 271 of the
common electrode 270 are parallel to the data line 171.
[0078] Although not illustrated, an alignment layer is
coated on the common electrode 270 and the passivation
layer 180, and the alignment layer may be a horizontal
alignment layer and is rubbed in a predetermined direction.
However, in a liquid crystal display according to another
example embodiment, the alignment layer includes a pho-
toreactive material to be photo-aligned.

[0079] Next, the upper panel 200 will be described.
[0080] A light blocking member 220 is formed on a
second substrate 210. A plurality of color filters 230 are
further formed on the second substrate 210. The color filters
230 may be disposed on the lower panel 100, and in this
case, the light blocking member 220 may also be disposed
on the lower panel 100.

[0081] An overcoat 250 is formed on the color filter 230
and the light blocking member 220. The overcoat 250 may
be omitted.

[0082] An alignment layer, not shown, may be disposed on
the overcoat 250. The liquid crystal layer 3 includes a liquid
crystal material having positive dielectric anisotropy or
negative dielectric anisotropy. Liquid crystal molecules of
the liquid crystal layer 3 are aligned so that long axes thereof
are parallel to the panels 100 and 200, and may be disposed
to have pretilt angles in a rubbing direction of the alignment
layer.

[0083] In the liquid crystal display according to the
example embodiment, the pixel electrode 191 has a planar
shape formed throughout each pixel area, and the common
electrode 270 has a plurality of branch electrodes 271, but
according to a liquid crystal display according to another
example embodiment, the common electrode 270 has a
planar shape formed throughout each pixel area, and the
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pixel electrode 191 may have a plurality of branch elec-
trodes defined by the cutouts.

[0084] Referring to FIGS. 3 and 5, the contact hole 183 for
connecting the common voltage line 131 and the common
electrode 270 is disposed between two adjacent data lines
171 and disposed between two adjacent pixel electrodes
191.

[0085] Accordingly, it is possible to prevent deterioration
of an aperture ratio due to the contact hole 183 for connect-
ing the common voltage line 131 and the common electrode
270.

[0086] According to the liquid crystal display according to
the example embodiment, the first extension 1324 and the
second extension 1325 of the common voltage line 131 are
disposed between two adjacent data lines 171 and disposed
between two adjacent pixel electrodes 191. Accordingly, it is
possible to prevent light leakage which may occur in the two
adjacent pixel electrodes 191, and thus it is possible to
reduce a width of the light blocking member 220 formed
between the two adjacent pixel electrodes 191. Generally, in
order to prevent light leakage due to misalignment of the
light blocking member 220 formed on the upper panel 200
and the pixel electrode 191 formed on the lower panel 100,
a width of the light blocking member 220 is largely formed
by a misalignment error. However, according to the liquid
crystal display according to the example embodiment, the
extensions 132« and 1325 of the common voltage line 131
are formed on the lower panel 100 and disposed between the
two pixel electrodes 191 formed between the adjacent data
lines 171 to prevent light leakage which may occur between
the adjacent pixel electrodes 191, and as a result, even
though the width of the light blocking member 220 formed
in the upper panel 200 is decreased, the light leakage
between the two adjacent pixel electrodes 191 may be
prevented. Accordingly, the aperture ratio of the liquid
crystal display increases.

[0087] Therefore, a signal delay of the common voltage
applied to the common electrode 270 of the liquid crystal
display is prevented and deterioration of the aperture ratio of
the liquid crystal display may be prevented.

[0088] The common voltages having the same magnitude
are applied to the common voltage line 131 and the common
electrode 270. Accordingly, a first fringe field generated
between edges of the two adjacent pixel electrodes 191
disposed between the two adjacent data lines 171 and the
common voltage line 131 disposed below the pixel electrode
191, and a second fringe field generated between the edges
of the two adjacent pixel electrodes 191 disposed between
the two adjacent data lines 171 and the common electrode
270 disposed on the pixel electrode 191 have the same
magnitude, and directions thereof are opposite to each other.
Therefore, the first fringe field and the second fringe field
may be offset.

[0089] When the fringe field is applied to the liquid crystal
molecules disposed between the two adjacent pixel elec-
trodes, a mixed color may be generated between colors
displayed by the two adjacent pixels. Accordingly, in the
case of a general liquid crystal display, in order to prevent
the mixed color, a distance between the two adjacent pixel
electrodes is largely formed.

[0090] However, according to the liquid crystal display
according to the example embodiment, the fringe field
between the pixel electrode and the common voltage line
and the fringe field between the pixel electrode and the
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common electrode are offset by forming the extension of the
common voltage line between the edges of the two adjacent
pixel electrodes, and as a result, even though the distance
between the two adjacent pixel electrodes is decreased, it is
possible to prevent the mixed color between the colors
displayed by the two adjacent pixels. As such, the distance
between the two adjacent pixel electrodes is decreased, and
thus the aperture ratio of the liquid crystal display increases.
[0091] Next, a liquid crystal display according to another
example embodiment will be described with reference to
FIGS. 6 and 7. FIG. 6 is a layout view illustrating a liquid
crystal display according to another example embodiment of
the present invention, and FIG. 7 is a cross-sectional view of
the liquid crystal display of FIG. 6 taken along line VII-VII.
[0092] Referring to FIGS. 6 and 7, the liquid crystal
display according to the example embodiment is almost
similar to the liquid crystal display according to the example
embodiment described with reference to FIGS. 3 to 5.
Therefore, detailed description for like constituent elements
is omitted.

[0093] However, in the liquid crystal display according to
the example embodiment, unlike the example embodiment
described with reference to FIGS. 3 to 5, the common
voltage line 131 includes a first contact portion 133 formed
at a position where the contact hole 183 is to be formed.
[0094] The first contact portion 133 is formed between the
two adjacent pixel electrodes 191 of the liquid crystal
display to connect the common voltage line 131 and the
common electrode 270 without deterioration of the aperture
ratio of the liquid crystal display.

[0095] Because an area of the first contact portion 133 is
larger than an area of the contact hole 183, even though
misalignment occurs when the contact hole 183 is formed,
the contact hole 183 may be formed on the first contact
portion 133.

[0096] Accordingly, even though misalignment occurs
when the contact hole 183 is formed, the common voltage
line 131 and the common electrode 270 may be stably
connected to each other through the contact hole 183.
[0097] All features of the liquid crystal display according
to the example embodiment described with reference to
FIGS. 3 to 5 may be applied to the liquid crystal display
according to the example embodiment.

[0098] Next, a liquid crystal display according to another
example embodiment will be described with reference to
FIGS. 8 and 9. FIG. 8 is a layout view of a liquid crystal
display according to another example embodiment, and FIG.
9 is a cross-sectional view of the liquid crystal display of
FIG. 8 taken along line IX-1X.

[0099] Referring to FIGS. 8 and 9, the liquid crystal
display according to the example embodiment is almost
similar to the liquid crystal display according to the example
embodiment described with reference to FIGS. 3 to 5.
Therefore, detailed description for like constituent elements
is omitted.

[0100] However, in the liquid crystal display according to
the example embodiment, unlike the example embodiment
described with reference to FIGS. 3 to 5, the common
voltage line 131 includes a third extension 134a and fourth
extension 1344 having larger areas than the first extension
1324 and the second extension 1325 shown in FIG. 3.
[0101] As such, the common voltage line 131 includes the
third extension 134a and the fourth extension 1345 having
large areas, thereby sufficiently preventing light leakage
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which may occur between the two adjacent pixel electrodes
191. Referring to FIG. 9, according to the liquid crystal
display according to the example embodiment, even though
the light blocking member 220 is not formed on the upper
panel 200, the light leakage which may occur between the
adjacent pixel electrodes 191 may be prevented. Accord-
ingly, the light blocking member 220 is not formed between
the adjacent pixel electrodes 191, and as a result, the
aperture ratio of the liquid crystal display increases.
[0102] According to the liquid crystal display according to
the example embodiment, the fringe field between the pixel
electrode and the common voltage line, and the fringe field
between the pixel electrode and the common electrode, are
offset by forming the extension of the common voltage line
between the edges of the two adjacent pixel electrodes, and
as a result, even though the distance between the two
adjacent pixel electrodes is decreased, it is possible to
prevent the mixed color between the colors displayed by the
two adjacent pixels. As such, the distance between the two
adjacent pixel electrodes is decreased, and thus the aperture
ratio of the liquid crystal display increases.

[0103] All features of the liquid crystal display according
to the example embodiment described above with reference
to FIGS. 3 to 5 may be applied to the liquid crystal display
according to the example embodiment.

[0104] Next, a liquid crystal display according to another
example embodiment will be described with reference to
FIGS. 10 and 11. FIG. 10 is a layout view illustrating a liquid
crystal display according to another example embodiment,
and FIG. 11 is a cross-sectional view of the liquid crystal
display of FI1G. 10 taken along line XI-XI.

[0105] Referring to FIGS. 10 and 11, the liquid crystal
display according to the example embodiment is almost
similar to the liquid crystal display according to the example
embodiment described with reference to FIGS. 3 to 5.
Therefore, detailed description for like constituent elements
is omitted.

[0106] However, in the liquid crystal display according to
the example embodiment, unlike the example embodiment
described with reference to FIGS. 3 to 5, the common
voltage line 131 includes a second contact portion 135
formed at a position where the contact hole 183 is to be
formed.

[0107] The second contact portion 135 is formed between
the two adjacent pixel electrodes 191 of the liquid crystal
display to connect the common voltage line 131 and the
common electrode 270 without deterioration of the aperture
ratio of the liquid crystal display.

[0108] An area of the second contact portion 135 is
smaller than the area of the contact hole 183. The area of the
second contact portion 135 is smaller than the area of the
contact hole 183, and as a result, deterioration of the aperture
ratio due to the contact hole 183 may be prevented.

[0109] All features of the liquid crystal display according
to the example embodiment described above with reference
to FIGS. 3 to 5 may be applied to the liquid crystal display
according to the example embodiment.

[0110] While example embodiments have been described
in connection with what is presently considered to be
practical example embodiments, it is to be understood that
the invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifica-
tions and equivalent arrangements included within the spirit
and scope of the disclosure, including the appended claims.
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<Description of symbols>

110, 210: Insulation substrate

1214, 121b: Gate line

131: Common voltage line

1544, 154b: Semiconductor

1634, 163b, 165a, 165b: Ohmic contact
171: Data line

1754, 175b: Drain electrode

191: Pixel electrode

3: Liquid crystal layer
124a, 124b: Gate electrode
140: Gate insulating layer

173a, 173b: Source electrode
180: Passivation layer
270: Common electrode

What is claimed is:

1. A liquid crystal display comprising:

a gate line and a data line disposed on a first substrate;

a pixel electrode connected to the gate line and the data
line on the first substrate and disposed in a pixel in a
layout view;

a common electrode overlapping the pixel electrode with
an insulating layer therebetween;

a common voltage line disposed on a same layer with the
gate line on the first substrate and extending along a
centerline of the pixel; and

a contact hole disposed in a center of the pixel, the center
lying on the centerline;

wherein the common electrode is connected to the com-
mon voltage line through the contact hole.

2. The liquid crystal display of claim 1, wherein:

the data line includes a first portion and a second portion
which that extend in different directions and meet on
the centerline of the pixel area, and

the common voltage line overlaps with a meeting portion
of the first portion and the second portion of the
plurality of data lines.

3. The liquid crystal display of claim 2, wherein:

the common voltage line includes a first extension and a
second extension that extend in parallel with the data
line, and

the first extension and the second extension are disposed
between two pixel electrodes adjacent to each other.

4. The liquid crystal display of claim 3, further compris-

ing:

a second substrate facing the first substrate; and

a light blocking member formed on the second substrate,

wherein the light blocking member overlaps with the first
extension and the second extension of the common
voltage line.

5. The liquid crystal display of claim 2, wherein:

the common voltage line includes a contact portion, and

the contact hole extends to the contact portion.

6. The liquid crystal display of claim 5, wherein:

an area of the contact portion is larger than a cross-
sectional area of the contact hole.

7. The liquid crystal display of claim 5, wherein:

an area of the contact portion is smaller than a cross-
sectional area of the contact hole.

8. The liquid crystal display of claim 1, wherein:

the common voltage line includes a first extension and a
second extension which extend in parallel with the data
line, and

the first extension and the second extension are disposed
between two pixel electrodes adjacent to each other.

9. The liquid crystal display of claim 8, further compris-

ing:
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a second substrate facing the first substrate; and

a light blocking member formed on the second substrate,
wherein the light blocking member overlaps with the
first extension and the second extension of the common
voltage line.

10. The liquid crystal display of claim 1, wherein:

the common voltage line includes a contact portion, and
the contact hole extends to the contact portion.

11. The liquid crystal display of claim 10, wherein:

an area of the contact portion is larger than a cross-
sectional area of the contact hole.

12. The liquid crystal display of claim 11, wherein:

an area of the contact portion is smaller than a cross-
sectional area of the contact hole.
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