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(57) ABSTRACT

A liquid crystal display in which the common voltage line is
disposed directly on or directly under the common electrode
directly contacts the common electrode such that a signal
delay of the common voltage line may be reduced and
simultaneously a reduction in the aperture ratio of the liquid
crystal display may be prevented.
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a Divisional of U.S. patent
application Ser. No. 13/588,156. filed on Jul. 25, 2012, and
claims priority from and the benefit of Korean Patent
Application No. 10-2011-0096523, filed on Sep. 23, 2011,
which is hereby incorporated herein by reference for all
purposes as if fully set forth herein.

BACKGROUND

Field

[0002] Exemplary embodiments of the present invention
relate to a liquid crystal display.

Discussion of the Background

[0003] A liquid crystal display is one type of a flat panel
display that is most widely used at present, and includes two
display panels on which field generating electrodes, such as
a pixel electrode and a common electrode, are formed, and
a liquid crystal layer that is interposed therebetween. The
liquid crystal display displays an image by applying a
voltage to the field generating electrodes to generate an
electric field on the liquid crystal layer, thereby determining
the direction of liquid crystal molecules of the liquid crystal
layer, and controlling the polarization of incident light. The
transmittance of the liquid crystal display may increase
when the liquid crystal molecules are precisely controlled.
[0004] Meanwhile, in the liquid crystal display, the pixel
electrode and the common electrode generating the electric
field in the liquid crystal layer may be provided on one
display panel where the switching element is formed. In the
case of the liquid crystal display of this form, a contact hole
is formed to connect a common voltage line transmitting a
common voltage and the common electrode. This arrange-
ment, however, results in a decrease in the aperture ratio of
the liquid crystal display.

[0005] 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 any part of the prior art nor
what the prior art may suggest to a person of ordinary skill
in the art.

SUMMARY OF THE INVENTION

[0006] Exemplary embodiments of the present invention
may prevent a decreased aperture ratio of a liquid crystal
display and may reduce signal delay of a common voltage
line in a display having field generating electrodes disposed
on the same substrate.

[0007] 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.

[0008] An exemplary embodiment of the present inven-
tion discloses a liquid crystal display which includes: a first
substrate; a plurality of gate lines and a plurality of data lines
disposed on the first substrate; a plurality of thin film
transistors respectively connected to the plurality of gate
lines and the plurality of data lines; a plurality of color filters
disposed on the plurality of thin film transistors; a plurality
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of pixel electrodes and common electrodes disposed on the
plurality of color filters and overlapping each other via a first
insulating layer; and a common voltage line directly con-
tacting the common electrode.

[0009] An exemplary embodiment of the present inven-
tion also discloses a liquid crystal display which includes: a
first substrate; a plurality of gate lines and a plurality of data
lines disposed on the first substrate; a plurality of thin film
transistor respectively connected to the plurality of gate lines
and the plurality of data lines; a plurality of color filters
disposed on the plurality of thin film transistors; a common
electrode disposed on the plurality of color filters; a common
voltage line directly contacting the common electrode; a first
insulating layer disposed on the common electrode; and a
plurality of pixel electrodes disposed on the first insulating
layer, wherein the common electrode and the plurality of
pixel electrodes overlap each other, and at least one of the
common electrode and the plurality of pixel electrodes
includes a branch electrode.

[0010] An exemplary embodiment of the present inven-
tion also discloses a liquid crystal display which includes: a
first substrate; a plurality of gate lines and a plurality of data
lines disposed on the first substrate; a plurality of thin film
transistors respectively connected to the plurality of gate
lines and the plurality of data lines; a plurality of color filters
disposed on the plurality of thin film transistors; a plurality
of pixel electrodes disposed on the plurality of color filters;
a first insulating layer disposed on the pixel electrodes; a
common electrode disposed on the first insulating layer; and
a common voltage line directly contacting the common
electrode, wherein the common electrode and the plurality of
pixel electrodes overlap each other, and at least one of the
common electrode and the plurality of pixel electrodes
includes a branch electrode.

[0011] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with
the description serve to explain the principles of the inven-
tion.

[0013] FIG. 1 is a layout view of a liquid crystal display
according to an exemplary embodiment of the present
invention.

[0014] FIG. 2 and FIG. 3A are cross-sectional views of the
liquid crystal display according to an exemplary embodi-
ment of the present invention taken along the lines II-II and
HI-II of FIG. 1.

[0015] FIG. 3B is a cross-sectional view showing a por-
tion of a manufacturing method of the liquid crystal display
shown in FIG. 3A.

[0016] FIG. 4 and FIG. 5 are cross-sectional views of the
liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
II-IT and III-III of FIG. 1.

[0017] FIG. 6 and FIG. 7 are cross-sectional views of the
liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-IT and III-1IT of FIG. 1.
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[0018] FIG. 8 and FIG. 9 are cross-sectional views of the
liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-1T and TII-I1I of FIG. 1.

[0019] FIG. 10 and FIG. 11 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-1T and TII-I1I of FIG. 1.

[0020] FIG. 12 and FIG. 13 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-1T and TII-I1I of FIG. 1.

[0021] FIG. 14 and FIG. 15 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-1T and TII-I1I of FIG. 1.

[0022] FIG. 16 and FIG. 17 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
1I-IT and III-III of FIG. 1.

[0023] FIG. 18 and FIG. 19 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-IT and III-I1I of FIG. 1.

[0024] FIG. 20 is a layout view of a liquid crystal display
according to another exemplary embodiment of the present
invention, and FIG. 21 and FIG. 22 are cross-sectional views
of the liquid crystal display taken along the lines XXI-XXI
and XXII-XXII of FIG. 20.

[0025] FIG. 23 and FIG. 24 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXI-XXT and XXII-XXI1I of FIG. 20.

[0026] FIG. 25 is a layout view of a liquid crystal display
according to another exemplary embodiment of the present
invention, and FIG. 26 and FIG. 27 are cross-sectional views
of the liquid crystal display taken along the lines XXVI-
XXVI and XXVII-XXVII of FIG. 25.

[0027] FIG. 28 and FIG. 29 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0028] FIG. 30 and FIG. 31 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0029] FIG. 32 and FIG. 33 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0030] FIG. 34 and FIG. 35 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0031] FIG. 36 and FIG. 37 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0032] FIG. 38 and FIG. 39 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0033] FIG. 40 and FIG. 41 are cross-sectional views of
the liquid crystal display according to another exemplary
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embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25

[0034] FIG. 42 and FIG. 43 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0035] FIG. 44 and FIG. 45 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0036] FIG. 46, F1G.47, FIG. 48, FIG. 49, and FIG. 50 are
layout views of a signal line of a liquid crystal display
according to another exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0037] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention
may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure thorough, and will fully convey the scope of
the invention to those skilled in the art. In the drawings, the
size and relative sizes of layers and regions may be exag-
gerated for clarity. Like reference numerals in the drawings
denote like elements.

[0038] It will be understood that when an element such as
a layer, film, region, or substrate is referred to as being “on”
or “connected to” another element, it can be directly on or
directly connected to the other element, or intervening
elements may also be present. In contrast, when an element
is referred to as being “directly on” or “directly connected
to” another element, there are no intervening elements
present. It will be understood that for purposes of this
disclosure, “at least one of X, Y, and Z” can be construed as
X only, Y only, Z only, or any combination of two or more
items X, Y, and Z (e.g., XYZ, XYY, YZ, 77).

[0039] A liquid crystal display according to an exemplary
embodiment of the present invention will be described with
reference to FIG. 1, FIG. 2, FIG. 3A, and FIG. 3B. FIG. 1
is a layout view of a liquid crystal display according to an
exemplary embodiment of the present invention, FIG. 2 and
FIG. 3A are cross-sectional views of the liquid crystal
display according to an exemplary embodiment of the
present invention taken along the lines II-II and III-IIT of
FIG. 1, and FIG. 3B is a cross-sectional view showing a
portion of a manufacturing method of the liquid crystal
display shown in FIG. 3A.

[0040] A liquid crystal display according to an exemplary
embodiment of the present invention includes a lower panel
100 and an upper panel 200, and a liquid crystal layer 3
interposed between the two display panels 100 and 200.
[0041] First, the lower panel 100 will be described.
[0042] A plurality of gate lines 121 are formed on an
insulation substrate 110.

[0043] The gate line 121 transmits gate signals and
extends in a transverse direction. Each gate line 121 includes
a plurality of gate electrodes 124.

[0044] A gate insulating layer 140 is formed on the gate
line 121. The gate insulating layer 140 may be made of an
inorganic insulator such as silicon nitride (SiNx) or silicon
oxide (SiOx).
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[0045] A plurality of semiconductors 151 are formed on
the gate insulating layer 140. The semiconductor 151
includes a protrusion 154 extending toward the gate elec-
trode 124. However, in a case of the liquid crystal display
according to another exemplary embodiment of the present
invention, the semiconductor 151 may be only disposed on
the gate electrode 124.

[0046] A plurality of ohmic contacts 161, 163, and 165 are
formed on the semiconductor 151. The ohmic contacts 163
and 165 face each other with respect to the gate electrode
124 and form a pair, and are disposed on the semiconductor
154. The ohmic contacts 161, 163, and 165 may be made of
a material such as n+ hydrogenated amorphous silicon in
which an n-type impurity such as phosphorus is doped at a
high concentration, or of silicide. However, in the case of the
liquid crystal display according to another exemplary
embodiment of the present invention, the ohmic contacts
161, 163, and 165 may be omitted.

[0047] A data conductor including a plurality of data lines
171 and a plurality of drain electrodes 175 is formed on the
ohmic contacts 161, 163, and 165.

[0048] The data lines 171 transmit a data signal and
mainly extend in the longitudinal direction, thereby inter-
secting the gate lines 121. Each data line 171 includes a
plurality of source electrodes 173 that are extended toward
the gate electrode 124. The data line 171 is periodically bent
and forms an oblique angle with respect to the extending
direction of the gate line 121. The oblique angel between the
data line 171 and the extending direction of the gate line 121
may be 45 degrees or more. However, in the case of a liquid
crystal display according to another exemplary embodiment
of the present invention, the data line 171 may be extended
in a straight line.

[0049] The drain electrode 175 includes one end of a bar
type and the other end having a wide area that faces the
source electrode 173 with respect to the gate electrode 124.
[0050] The gate electrode 124, the source electrode 173,
and the drain electrode 175 form a thin film transistor (TFT)
as a switching element along with the semiconductor pro-
trusion 154. The semiconductor stripe 151 may have almost
the same plane shape as the data line 171, the drain electrode
175, and the underlying ohmic contacts 161 and 165 except
for the semiconductor protrusion 154 of the thin film tran-
sistor.

[0051] A first passivation layer 180x is positioned on the
data conductor 171 and 175 and the exposed semiconductor
protrusion 154, and the first passivation layer 180x may be
made of an organic insulating material or an inorganic
insulating material.

[0052] A plurality of color filters 230A, 230B, and 230C
are formed on the first passivation layer 180x. Each of the
color filters 230A, 230B, and 230C may uniquely display
one of primary colors, for example, three primary colors of
red, green, and blue, or yellow, cyan, and magenta. Although
not shown, the color filters may further include a color filter
displaying a mixture of the primary colors or white, as well
as the primary colors. The color filters 230A, 230B, and
230C may be made of an organic material. Each of the color
filters 230A, 230B, and 230C may be extended in the
direction of the data line 171, and two neighboring color
filters 230A and 230B, or 230B and 230C, may overlap on
the boundary of the data line 171.

[0053] A plurality of common electrodes 131 are formed
on the color filters 230A, 230B, and 230C. The common
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electrodes 131 may be made of a transparent conductive
material such as [TO or IZO. The common electrode 131
having a plane shape may be formed with one plate on the
whole surface of the substrate 110, and may have an opening
138 disposed at a region corresponding to the circumference
of the drain electrode 175.

[0054] A common voltage line 301 is disposed on the
common electrode 131, thereby directly contacting the com-
mon electrode 131. The common voltage line 301 includes
a first portion parallel to the gate line 121 and a second
portion parallel to the data line 171, and the first portion and
the second portion are connected to each other. However, in
the case of a liquid crystal display according to another
exemplary embodiment of the present invention, at least one
of the first portion and the second portion may be omitted.
[0055] The common voltage line 301 may be made of a
metal that is opaque and has conductivity, which is different
from the construction of the common electrode 131. Also,
the second portion of the common voltage line 301 disposed
on the data line 171 may have a width that is equal to or
greater than the data line 171, thereby preventing light
leakage between two pixels neighboring with respect to the
data line 171. Accordingly, a light blocking member
between two pixels neighboring with respect to the data line
171 may be omitted.

[0056] The common voltage line 301 may be made of a
conductive material. For example, the common voltage line
301 may be made of a conductive organic material having
high electrical conductivity. In this case, reflection of light
may be prevented, and the aperture ratio of the liquid crystal
display may be increased.

[0057] The common electrode 131 and the common volt-
age line 301 may be simultaneously formed through one
photolithography process using one mask. This will be
described in detail with reference to FIG. 3B. As shown in
(a) of FIG. 3B, the first conductive layer 130 forming the
common electrode 131 and the second conductive layer 300
that is opaque and forms the common voltage line 301 are
sequentially deposited on the substrate 110. As shown in (b),
a photosensitive film 400 is deposited and exposed by using
a photomask 500 including a translucent area, a light trans-
mitting area, and a light blocking area, and as shown in (c),
a first photosensitive film pattern (4002 and 4005) has
different thicknesses according to position. As shown in (d),
a second conductive layer 300 and a first conductive layer
130 are simultaneously etched or sequentially etched by
using the first photosensitive film pattern (4004 and 4005) as
an etching mask to form a second conductive layer pattern
300¢ and a first conductive layer pattern 130a, and as shown
in (e), the height of the first photosensitive film pattern (400a
and 4005) is decreased through ashing, and thereby the
thickness of the thick photosensitive film pattern 400a is
decreased and simultaneously the thin photosensitive film
pattern 4005 is removed to form a second photosensitive
film pattern 400c. As shown in (f), by using the second
photosensitive film pattern 400c¢ as the etching mask, the
second conductive layer pattern 3004 is etched via a method
of etching the second conductive layer 300, and as shown in
(2), a common electrode portion 130 and a common
voltage line portion 300a may be formed by one photoli-
thography process. There are many methods of forming the
difference in thicknesses according to the location of the
photosensitive film. One example of the methods includes
forming a photomask with a translucent area, a light trans-
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mitting area, and a light blocking area. The translucent area
is provided with a slit pattern or a lattice pattern, or as a thin
film having medium transmittance or thickness. In the case
of utilizing the slit pattern, it is preferable that the slit width
or the space between the slits is smaller than the resolution
of exposure equipment used in the photolithography pro-
cess. Another example of the methods includes using a
reflowable photosensitive film. That is, the method forms a
thin portion by making a photosensitive film flow into a
region where the photosensitive film is not present after
forming the reflowable photosensitive film with a general
exposure mask having only a light transmitting area and a
light blocking area. Since this reduces the number of pho-
tolithography processes, the manufacturing method is sim-
plified. Although FIG. 3B shows gaps between portions of
the common electrode portion 1304, as shown in FIG. 3A,
the common electrode 131 may have a plane shape formed
with one plate on the whole surface of the substrate 110.
[0058] A second passivation layer 180y is disposed on the
common electrode 131 and the common voltage line 301.
The second passivation layer 180y may be made of an
organic insulating material or an inorganic insulating mate-
rial.

[0059] A pixel electrode 191 is formed on the second
passivation layer 180y. The pixel electrode 191 includes a
plurality of branch electrodes 193 almost parallel to each
other and separated from each other and lower and upper
transverse portions 192 connecting upper and lower ends of
the branch electrode 193. The branch electrodes 193 of the
pixel electrode 191 may be bent according to the data lines
171. However, in the case of a liquid crystal display accord-
ing to another exemplary embodiment of the present inven-
tion, the data line 171 and the branch electrode 193 of the
pixel electrode 191 may be extended in one straight line. The
pixel electrode 191 may be made of the transparent conduc-
tive material such as ITO or [ZO.

[0060] The first passivation layer 180x, the color filter
230B, and the second passivation layer 180y have a plurality
of contact holes 183 exposing the drain electrode 175, and
the pixel electrode 191 is electrically connected to the drain
electrode 175 through the contact hole 183, thereby receiv-
ing a data voltage.

[0061] The contact hole 183 is formed at a position
corresponding to the opening 138 of the common electrode
131.

[0062] The pixel electrode 191 applied with the data
voltage and the common electrode 131 applied with the
common voltage generate an electric field to the liquid
crystal layer 3.

[0063] The branch electrode 193 of the pixel electrode 191
overlaps the common electrode 131 having the plane shape.
[0064] In the case of a liquid crystal display according to
the present exemplary embodiment, the common electrode
131 covers a plurality of data lines 171 at one time and
overlaps the data line 171. Accordingly, crosstalk is reduced
between the data line 171 and the pixel electrode 191 and
light leakage caused by a parasitic capacitance between the
data line 171 and the neighboring pixel electrode 191 may
be reduced.

[0065] A first alignment layer 11 is coated on an inner
surface of the lower panel 100.

[0066] Next, the upper panel 200 will be described.
[0067] A second alignment layer 21 is coated on an
insulation substrate 210.
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[0068] The first alignment layer 11 and the second align-
ment layer 21 may be horizontal alignment layers.

[0069] The liquid crystal layer 3 interposed between the
lower panel 100 and the upper panel 200 includes liquid
crystal molecules (not shown), wherein the liquid crystal
molecules may be aligned so that a major axis thereof is
formed to be horizontal with respect to the surfaces of the
two display panels 100 and 200 in the state where an electric
field is not present.

[0070] The liquid crystal layer 3 may have positive dielec-
tric anisotropy or negative dielectric anisotropy. The liquid
crystal molecules of the liquid crystal layer 3 may be aligned
to have a pretilt in a predetermined direction, and the pretilt
direction of the liquid crystal molecule may be changed
according to the dielectric anisotropy of the liquid crystal
layer 3.

[0071] A backlight unit (not shown) generating and pro-
viding light to the two display panels 100 and 200 may be
provided outside the substrate 110 of the lower panel 100.

[0072] The pixel electrode 191 having the data voltage
applied thereto generates an electric field in the liquid crystal
layer 3 together with the common electrode 131 having a
common voltage applied thereto, thereby determining the
direction of the liquid crystal molecules of the liquid crystal
layer 3 and displaying a corresponding image.

[0073] The lower panel 100 of the liquid crystal display
according to an exemplary embodiment of the present
invention includes the color filters 230A, 230B, and 230C
disposed between the data line 171 and the field generating
electrodes 131 and 191. In general, to reduce the parasitic
capacitance between the data line 171 and the field gener-
ating electrodes 131 and 191, a thick insulating layer having
alow dielectric ratio is formed between the data line 171 and
the field generating electrodes 131 and 191. However, the
liquid crystal display according to the present exemplary
embodiment includes the color filters 230A, 2308, and 230C
functioning as the insulating layer between the data line 171
and the field generating electrodes 131 and 191, and thereby
an additional thick insulating layer is not formed. Accord-
ingly, transmittance is greater than the case in which the
thick insulating layer is formed in the lower panel 100 and
the color filter is formed in the upper panel 200.

[0074] When forming the color filter in the upper panel
100, to prevent a color display error caused by misalignment
between the pixel electrode of the lower panel 100 and the
color filter of the upper panel 200, a light blocking member
having a large width should be formed between the color
filters. However, when disposing the color filter in the lower
panel 100, the alignment error of the color filter is not
considered such that the width of the light blocking member
may be reduced. However, the width of the light blocking
member is wider than the line width of the lower panel 100
such that the aperture ratio is decreased when forming the
light blocking member in the upper panel 200.

[0075] The liquid crystal display according to an exem-
plary embodiment of the present invention includes the
common voltage line 301 directly disposed on the common
electrode 131 and extending according to at least one of the
gate line 121 and the data line 171. In contrast to the
common electrode 131, the common voltage line 301 may
be made of a metal that is opaque and has high conductivity,
and in this case, the common voltage line 301 may have a



US 2018/0059495 A1l

function of preventing light leakage between two neighbor-
ing pixels. Accordingly, the light blocking member may be
omitted.

[0076] As above described above, the liquid crystal dis-
play according to an exemplary embodiment of the present
invention does not consider the alignment error between the
lower panel 100 and the upper panel 200, and the light
blocking member may be omitted such that the aperture ratio
is increased.

[0077] Also, because the common voltage line 301
directly disposed on the common electrode 131 and extend-
ing to at least one of the gate line 121 and the data line 171
is included, the signal delay of the common voltage applied
to the common electrode 131 is simultaneously prevented, a
contact hole connecting the common electrode 131 and the
common voltage line 301 is not necessary, and the opaque
common voltage line 301 overlaps the signal lines 121 and
171, thereby increasing the aperture ratio of the liquid
crystal display. As described above, the liquid crystal display
according to an exemplary embodiment of the present
invention includes the common voltage line 301 disposed
directly on the common electrode 131 such that the signal
delay of the common voltage is prevented, and simultane-
ously the aperture ratio of the liquid crystal display may be
increased. Also, the light blocking member may be omitted,
and the manufacturing cost may be reduced.

[0078] Also, the common voltage line 301 may be formed
of a conductive material. For example, the common voltage
line 301 may be made of a conductive organic material
having high electrical conductivity, and in this case, reflec-
tion of the light may be prevented.

[0079] Also, the liquid crystal display according to the
present exemplary embodiment includes the common elec-
trode 131 covering the data line 171 such that the crosstalk
between the data line 171 and the pixel electrode 191 is
reduced by the common electrode 131, and the light leakage
by the parasitic capacitance between the data line 171 and
the neighboring pixel electrode 191 may be reduced.
[0080] Next, the liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIG. 4 and FIG. 5, as well as
FIG. 1. FIG. 4 and FIG. 5 are cross-sectional views of the
liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-IT and III-I1I of FIG. 1.

[0081] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 4, and FIG. 5 is
almost the same as the liquid crystal display according to the
exemplary embodiment shown in FIG. 1, FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.

[0082] In contrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
exemplary embodiment further includes a third passivation
layer 180z between the color filters 230A, 230B, and 230C
and the common electrode 131. The third passivation layer
180z is disposed between the data line 171 and the common
voltage line 301 such that the parasitic capacitance is
decreased between the data line 171 and the common
voltage line 301, thereby reducing the signal delay of the
data line 171. The third passivation layer 180z may be made
of an organic material and may have a flat surface. The third
passivation layer 180z reduces a step formed by the over-
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lapping of the color filters 230A, 230B, and 230C disposed
in the neighboring pixels, and thereby the alignment layer 11
may be uniformly rubbed. However, the third passivation
layer 180z may be an inorganic insulating layer and may
prevent a component of the color filter from being exposed,
and at this time, the third passivation layer 180z is formed
at a lower temperature than the gate insulating layer 140
such that deformation and color change of the color filters
230A, 230B, and 230C may be prevented. Also, the third
passivation layer 180z may reduce the transmittance loss
resulting from the refractive index difference between the
underlying color filter and the organic insulator.

[0083] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display of the present exemplary embodiment. Also, the
characteristics and the effects of the several constituent
elements according to the above-described exemplary
embodiment may be applied to the present exemplary
embodiment having the same constituent elements.

[0084] Next, the liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIG. 6 and FIG. 7 as well as
FIG. 1. FIG. 6 and FIG. 7 are cross-sectional views of the
liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
II-IT and TII-11T of FIG. 1.

[0085] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 6, and FIG. 7 is
similar to the liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 2, and FIG. 3A.
Accordingly, the description of similar portions is omitted.
[0086] Incontrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
exemplary embodiment further includes the third passiva-
tion layer 180z between the color filters 230A, 230B, and
230C and the common electrode 131, and the third passi-
vation layer 180z includes a lower layer 180zp and an upper
layer 180z¢. The lower layer 180zp of the third passivation
layer 180z may be made of an inorganic insulating layer, and
prevents the component of the color filter from being
exposed to the outside. The upper layer 180z¢ of the third
passivation layer 180z may be made of an organic material
and may have a flat surface. The lower layer 180zp of the
third passivation layer 180z is formed at a lower temperature
than the gate insulating layer 140 such that deformation and
color change of the color filters 230A, 230B, and 230C may
be prevented, and may reduce the transmittance loss result-
ing from the refractive index difference between the under-
lying color filter and the organic insulator. The upper layer
180zq of the third passivation layer 180z may function as an
organic insulator, and may reduce the step formed by the
overlapping of the color filters 2304, 230B, and 230C
disposed in the neighboring pixels, and thereby the align-
ment layer 11 may be uniformly rubbed. The third passiva-
tion layer 180z is disposed between the data line 171 and the
common voltage line 301 such that the parasitic capacitance
is decreased between the data line 171 and the common
voltage line 301, thereby reducing the signal delay of the
data line 171.

[0087] In the liquid crystal display according to the pres-
ent exemplary embodiment, the lower layer 180zp of the
third passivation layer 180z is the inorganic insulating layer
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and the upper layer 180z¢ is the organic insulator. However,
in a liquid crystal display according to another exemplary
embodiment of the present invention, the lower layer 180zp
of the third passivation layer 180z may be the organic
insulator and the upper layer 180z may be the inorganic
insulating layer.

[0088] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0089] Next, the liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIG. 8 and FIG. 9 as well as
FIG. 1. FIG. 8 and FIG. 9 are cross-sectional views of the
liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-1T and TII-I1I of FIG. 1.

[0090] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 8, and FIG. 9 is
similar to the liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 2, and FIG. 3A.
Accordingly, the description of similar portions is omitted.
[0091] In contrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
exemplary embodiment further includes the third passiva-
tion layer 180z between the color filters 230A, 230B, and
230C and the common electrode 131, and the third passi-
vation layer 180z is only disposed in a portion corresponding
to a portion where the common voltage line 301 is disposed.
The third passivation layer 180z may be made of the organic
material or the inorganic material and may have a flat
surface. In this way, the third passivation layer 180z is
disposed in the portion corresponding to the portion where
the common voltage line 301 is disposed such that the third
passivation layer 180z is not formed in the display area (e.g.,
the area where the pixel electrode 191 is formed) displaying
the image, and absorption of the light of the backlight by the
third passivation layer 180z including the organic material
may therefore be reduced and the reduction of transmittance
may be prevented. The third passivation layer 180z is
disposed between the data line 171 and the common voltage
line 301 such that the parasitic capacitance is decreased
between the data line 171 and the common voltage line 301,
thereby reducing the signal delay of the data line 171.
[0092] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0093] Next, the liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIG. 10 and FIG. 11 as well
as FIG. 1. FIG. 10 and FIG. 11 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-IT and III-I1I of FIG. 1.
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[0094] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 10, and FIG. 11 is
similar to the liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 2, and FIG. 3A.
Accordingly, the description of similar portions is omitted.
[0095] Incontrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 1, FIG. 2, and
FIG. 3A, in the liquid crystal display according to the
present exemplary embodiment, the color filters 230A,
230B, and 203C of two neighboring pixels with respect to
the data line 171 do not overlap, and a light blocking
member 220 is disposed between two neighboring color
filters 230A, 230B, and 203C. Also, the width of the second
portion of the common voltage line 301 disposed at the
position corresponding to the data line 171 may be almost
equal to that of the data line 171.

[0096] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0097] Next, the liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIG. 12 and FIG. 13 as well
as FIG. 1. FIG. 12 and FIG. 13 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
II-IT and III-III of FIG. 1.

[0098] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 12, and FIG. 13 is
similar to the liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 2, and FIG. 3A.
Accordingly, the description of similar portions is omitted.
[0099] Incontrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 1, FIG. 2, and
FIG. 34, in the liquid crystal display according to the
present exemplary embodiment, the color filters 230A,
230B, and 203C of two pixels neighboring with respect to
the data line 171 do not overlap, and the light blocking
member 220 is disposed between two neighboring color
filters 230A, 230B, and 203C. Also, the width of the second
portion of the common voltage line 171 disposed at the
position corresponding to the data line 171 may be almost
equal to that of the data line 171. Also, the liquid crystal
display according to the present exemplary embodiment
further includes the third passivation layer 180z between the
color filters 230A, 230B, and 203C and the light blocking
member 220, and the common electrode 131. The third
passivation layer 180z may be made of the organic material
and may have a flat surface. The third passivation layer 180z
is disposed between the data line 171 and the common
voltage line 301 such that the parasitic capacitance is
decreased between the data line 171 and the common
voltage line 301, thereby reducing the signal delay of the
data line 171. The third passivation layer 180z reduces a
step-formed by the overlapping of the color filters 230A,
230B, and 230C disposed in the neighboring pixels, and
thereby the alignment layer 11 may be uniformly rubbed.
However, the third passivation layer 180z may be an inor-
ganic insulating layer and may prevent the component of the
color filter from being exposed. and at this time, the third
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passivation layer 180z is formed at a lower temperature than
the gate insulating layer 140 such that the deformation and
the color change of the color filters 230A, 230B, and 230C
may be prevented. Also, the third passivation layer 180z may
reduce the transmittance loss according to the refractive
index difference between the underlying color filter and the
organic insulator.

[0100] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0101] Next, the liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIG. 14 and FIG. 15 as well
as FIG. 1. FIG. 14 and FIG. 15 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
II-IT and HI-IIT of FIG. 1.

[0102] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 14, and FIG. 15 is
similar to the liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 2, and FIG. 3A.
Accordingly, the description of similar portions is omitted.
[0103] In contrastto the liquid crystal display according to
the exemplary embodiment shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
exemplary embodiment further includes the light blocking
member 220 disposed in the upper panel 200. The light
blocking member 220 may prevent light from passing
through the side of the common voltage line 301.

[0104] When the light blocking member 220 does not
exist, outer light may be reflected from the common voltage
line 301, and to prevent the reflected light, the width of the
light blocking member 220 should be greater than the width
of the common voltage line 301. At this time, when assem-
bling the upper panel 200 and the lower panel 100, when
considering a misalignment, the width of the light blocking
member should be greater than the width of the common
voltage line 301. For example, when a range of the mis-
alignment is about -2 um to +2 um, the width of the light
blocking member 220 should be greater than the width of the
common voltage line 301 by about 4 pm. However, when
assembling the upper panel 200 and the lower panel 100,
when the degree of misalignment is changed, the difference
between the width of the light blocking member 220 and the
width of the common voltage line 301 is also changed.
[0105] 1In detail, in the liquid crystal display according to
the present exemplary embodiment, the width of the light
blocking member 220 is greater than the width of the data
line 171, and the width of the data line 171 may be equal to
or greater than the width of the common voltage line 301.
[0106] Inthe case of the liquid crystal display according to
an exemplary embodiment of the present invention, a color
filter 230 is formed in the lower panel 100 such that the error
range of the misalignment may be reduced compared with
the case where the color filter 230 is disposed in the upper
panel 200. According to the present exemplary embodiment,
the line width of the light blocking member 220 of the liquid
crystal display may be narrow compared with the case where
the color filter 230 is disposed in the upper panel 200. In the
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case of the liquid crystal display according to the present
exemplary embodiment, the common voltage line 301 dis-
posed in the lower panel 100 functions as the light blocking
member such that the width of the light blocking member
220 may be reduced as compared with the case where the
common voltage line 301 does not exist.

[0107] Inthe case of the liquid crystal display according to
another exemplary embodiment of the present invention, the
common voltage line 301 may be formed of a conductive
material. For example, the common voltage line 301 may be
made of a conductive organic material having high electrical
conductivity, and in this case, the reflection of the light may
be prevented such that the light reflected into the side of the
common voltage line 301 may be prevented without the light
blocking member 220 of the upper panel 200. Accordingly,
the aperture ratio of the liquid crystal display may be further
improved.

[0108] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0109] Next, the liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIG. 16 and FIG. 17 as well
as FIG. 1. FIG. 16 and FIG. 17 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
[I-IT and III-1IT of FIG. 1.

[0110] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 16, and FIG. 17 is
almost the same as the liquid crystal display according to the
exemplary embodiment shown in FIG. 1, FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.

[0111] In contrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
exemplary embodiment includes the color filter 230 dis-
posed in the upper panel 200, and the color filter is not
disposed in the lower panel 100. In detail, the upper panel
200 includes the insulation substrate 210, and the light
blocking member 220 and the color filter 230 formed on the
insulation substrate 210. An overcoat 250 may be further
formed on the light blocking member 220 and the color filter
230.

[0112] In the case of the lower panel 100, an organic layer
180 is disposed between the first passivation layer 180x and
the common electrode 131. The surface of the organic layer
180 is flat. At this time, the first passivation layer 180x may
be omitted.

[0113] The light blocking member 220 may prevent the
light from passing through the side of the common voltage
line 301.

[0114] When the light blocking member 220 does not
exist, outer light may be reflected from the common voltage
line 301, and to prevent the reflected light, the width of the
light blocking member 220 should be greater than the width
of the common voltage line 301. At this time, when assem-
bling the upper panel 200 and the lower panel 100, when
considering a misalignment, the width should be greater
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than the width of the common voltage line 301, and for
example, when a range of the misalignment is about -2 pm
to +2 pm, the width of the light blocking member 220 should
be greater than the width of the common voltage line 301 by
about 4 um. However, when assembling the upper panel 200
and the lower panel 100, when the degree of misalignment
is changed, the difference between the width of the light
blocking member 220 and the width of the common voltage
line 301 is also changed.

[0115] In the liquid crystal display according to the present
exemplary embodiment, the width of the light blocking
member 220 is greater than the width of the data line 171,
and the width of the data line 171 may be equal to or greater
than the width of the common voltage line 301.

[0116] AIl characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0117] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 18 and FIG. 19. FIG. 18
and FIG. 19 are cross-sectional views of the liquid crystal
display according to another exemplary embodiment of the
present invention taken along the lines II-II and III-IIT of
FIG. 1.

[0118] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 1, FIG. 19, and FIG. 19 is
almost the same as the liquid crystal display according to the
exemplary embodiment shown in FIG. 1, FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.

[0119] In contrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 1, FIG. 2, and
FIG. 3A, in the liquid crystal display according to the
present exemplary embodiment, the common voltage line
301 is disposed under the common electrode 131 and
directly contacts the common electrode 131.

[0120] In the liquid crystal displays according to the
exemplary embodiments described with reference to FIG. 1
to FIG. 17, the common voltage line 301 is disposed above
the common electrode 131.

[0121] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.

[0122] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 20, FIG. 21, and FIG. 22.
FIG. 20 is a layout view of a liquid crystal display according
to another exemplary embodiment of the present invention,
and FIG. 21 and FIG. 22 are cross-sectional views of the
liquid crystal display taken along the lines XXI-XXI and
XXII-XXTI of FIG. 20.

[0123] The liquid crystal display according to the present
exemplary embodiment includes a lower panel 100 and an
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upper panel 200 facing each other, and a liquid crystal layer
3 interposed between two display panels 100 and 200.
[0124] First, the lower panel 100 will be described. A
plurality of gate lines 121, including a plurality of gate
electrodes 124, are formed on an insulation substrate 110,
and a gate insulating layer 140 is formed on the gate line
121. A plurality of semiconductors 151 including a plurality
of protrusions 154 are formed on the gate insulating layer
140, and a plurality of ohmic contacts 161, 163, and 165 are
formed on the semiconductor 151 and 154. A data conductor
including a plurality of data lines 171 and a plurality of drain
electrodes 175 is formed on the ohmic contacts 161, 163,
and 165. The data line 171 is periodically bent and forms an
oblique angle with respect to the extending direction of the
gate line 121. The oblique angle between the data line 171
and the extending direction of the gate line 121 may be 45
degrees or more. However, in the case of a liquid crystal
display according to another exemplary embodiment of the
present invention, the data line 171 may be extended in a
straight line.

[0125] A first passivation layer 180x is positioned on the
data conductors 171 and 175 and the exposed semiconductor
protrusion 154, and the first passivation layer 180x may be
made of an organic insulating material or an inorganic
insulating material.

[0126] A plurality of color filters 2304, 230B, and 230C
are formed on the first passivation layer 180x. Each of the
color filters 230A, 230B, and 230C may uniquely display
one of primary colors, for example, three primary colors of
red, green, and blue, or yellow, cyan, and magenta. Although
not shown, the color filters may further include a color filter
displaying a mixture of the primary colors or white, as well
as the primary color. The color filters 2304, 230B, and 230C
are made of an organic material. Each of the color filters
230A, 2308, and 230C may be extended to the data line 171,
and two neighboring color filters 230A and 230B, or 230B
and 230C, may overlap on the boundary of the data line 171.
[0127] A plurality of common electrodes 131 are formed
on the color filters 230A, 230B, and 230C. The common
electrodes 131 may be made of a transparent conductive
material such as [TO or IZO. The common electrode 131
may have an opening 138 disposed on a region correspond-
ing to the main edge of'the drain electrode 175. The common
electrodes 131 disposed in neighboring pixels are connected
to each other. Each common electrode 131 includes a
plurality of branch electrodes 133 disposed in each pixel
area. The branch electrodes 133 are substantially parallel to
each other and may be bent according to the data line 171.
However, in the case of a liquid crystal display according to
another exemplary embodiment of the present invention, the
data line 171 and the branch electrode 133 of the common
electrode 131 may be extended in one straight line.

[0128] A common voltage line 301 is disposed on the
common electrode 131 and directly contacts the common
electrode 131. The common voltage line 301 includes a first
portion parallel to the gate line 121 and a second portion
parallel to the data line 171, and the first portion and the
second portion are connected to each other. However, in the
case of a liquid crystal display according to another exem-
plary embodiment of the present invention, at least one of
the first portion and the second portion may be omitted.
[0129] The common voltage line 301 may be made of a
metal that is opaque and has conductivity, in contrast to the
common electrode 131. Also, the second portion of the
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common voltage line 301 disposed on the data line 171 may
have a width that is equal to or greater than that of the data
line 171, thereby preventing light leakage between two
neighboring pixels with respect to the data line 171. Accord-
ingly, a light blocking member between two neighboring
pixels with respect to the data line 171 may be omitted.
[0130] The common electrode 131 and the common volt-
age line 301 may be simultaneously formed through one
photolithography process using one mask. In detail, after the
first conductive layer 130 forming the common electrode
131 and the second conductive layer 300 that is opaque and
forming the common voltage line 301 are sequentially
deposited, the first photosensitive film pattern has different
thicknesses according to positions. Next, after the second
conductive layer and the first conductive layer are simulta-
neously etched by using the first photosensitive film pattern
as an etching mask, the height of the first photosensitive film
pattern is decreased and simultaneously the thin photosen-
sitive film pattern is removed to form the second photosen-
sitive film pattern. The second conductive layer is etched by
using the second photosensitive film pattern as the etching
mask such that the common electrode 131 and the common
voltage line 301 may be formed through one photolithog-
raphy process.

[0131] A second passivation layer 180y is disposed on the
common electrode 131 and the common voltage line 301.
The second passivation layer 180y may be made of organic
insulating material or inorganic insulating material.

[0132] A pixel electrode 191 is formed on the second
passivation layer 180y. The pixel electrode 191 may have a
plane shape filling most of the region enclosed by the gate
line 121 and the data line 171. The entire shape of the pixel
electrode 191 may be a polygon having edges substantially
parallel to the gate line 121 and the data line 171. The pixel
electrode 191 may be made of a transparent conductive
material such as ITO or 1ZO.

[0133] The first passivation layer 180x, the color filter
230B, and the second passivation layer 180y have a plurality
of contact holes 183 exposing the drain electrode 175, and
the pixel electrode 191 is electrically connected to the drain
electrode 175 through the contact hole 183, thereby receiv-
ing a data voltage.

[0134] The contact hole 183 is formed at a position
corresponding to the opening 138 of the common electrode
131.

[0135] The data voltage applied to the pixel electrode 191
and the common voltage applied to the common electrode
131 generates an electric field to the liquid crystal layer 3.
[0136] The branch electrode 133 of the common electrode
131 overlaps the pixel electrode 191.

[0137] Inthe case of the liquid crystal display according to
the present exemplary embodiment, the common electrode
131 covers a plurality of data lines 171 at one time and
overlaps the data line 171. Accordingly, crosstalk is reduced
between the data line 171 and the pixel electrode 191 and
light leakage by a parasitic capacitance between the data line
171 and the neighboring pixel electrode 191 may be
reduced.

[0138] A first alignment layer 11 is coated on an inner
surface of the lower panel 100.

[0139] Next, the upper panel 200 will be described.

[0140] A second alignment layer 21 is coated on an
insulation substrate 210.
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[0141] The first alignment layer 11 and the second align-
ment layer 21 may be horizontal alignment layers.

[0142] The liquid crystal layer 3 interposed between the
lower panel 100 and the upper panel 200 includes liquid
crystal molecules, wherein the liquid crystal molecules may
be aligned so that a major axis thereof is formed to be
horizontal with respect to the surfaces of the two display
panels 100 and 200 in the state where an electric field is not
present.

[0143] A backlight unit (not shown) generating and pro-
viding light to the two display panels 100 and 200 may be
provided outside the substrate 110 of the lower panel 100.

[0144] The data voltage applied to the pixel electrode 191
generates an electric field in the liquid crystal layer 3
together with the common voltage applied to the electrode
131, thereby determining the direction of the liquid crystal
molecules of the liquid crystal layer 3 and displaying a
corresponding image.

[0145] The liquid crystal display according to the present
exemplary embodiment includes the common voltage line
301 disposed directly on the common electrode 131 and
extending according to the gate line 121 or the data line 171.
Accordingly, the signal delay of the common voltage applied
to the common electrode 131 is simultaneously prevented,
the contact hole to connect the common electrode 131 and
the common voltage line 301 is not needed, and the common
voltage line 301 overlaps the opaque signal lines 121 and
171 such that the aperture ratio of the liquid crystal display
is increased.

[0146] Also, the liquid crystal display according to the
present exemplary embodiment includes the common elec-
trode 131 covering the data line 171 such that the crosstalk
between the data line 171 and the pixel electrode 191 may
be reduced by the common electrode 131 and the light
leakage by the parasitic capacitance between the data line
171 and the neighboring pixel electrode 191 may be
reduced. Also, the liquid crystal display according to the
present exemplary embodiment includes the common volt-
age line 301 having the width that is equal to or greater than
the data line 171 such that the light leakage between two
neighboring pixels with respect to the data line 171 may be
prevented, and the additional light blocking member may be
omitted, and thereby the aperture ratio of the liquid crystal
display may be increased and the manufacturing cost may be
reduced.

[0147] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.

[0148] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 23 and FIG. 24 as well as
FIG. 20. FIG. 23 and FIG. 24 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXI-XXT and XXII-XXI1I of FIG. 20.

[0149] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 20, FIG. 23, and FIG. 24
is almost the same as the liquid crystal display according to
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the exemplary embodiment shown in FIG. 20, FIG. 21, and
FIG. 22. Accordingly, the description of similar portions is
omitted.

[0150] In contrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 20, FIG. 21, and
FIG. 22, in the liquid crystal display according to the present
exemplary embodiment, a color filter 230 is disposed in the
upper panel 200. In detail, the upper panel 200 includes an
insulation substrate 210, and a light blocking member 220
and a color filter 230 formed on the insulation substrate 210.
An overcoat 250 may be further formed on the light blocking
member 220 and the color filter 230.

[0151] Inthe case of the lower panel 100, an organic layer
180 is disposed between the first passivation layer 180x and
the common electrode 131. The surface of the organic layer
180 is flat. The first passivation layer 180x may be omitted.
[0152] When the light blocking member 220 does not
exist, outer light may be reflected from the common voltage
line 301, and to prevent the reflected light, the width of the
light blocking member 220 should be greater than the width
of the common voltage line 301. At this time, when assem-
bling the upper panel 200 and the lower panel 100, when
considering a misalignment, the width of the light blocking
member 220 should be greater than the width of the common
voltage line 301. For example, when a range of the mis-
alignment is about -2 um to +2 um, the width of the light
blocking member 220 should be greater than the width of the
common voltage line 301 by about 4 um. However, when
assembling the upper panel 200 and the lower panel 100,
when the degree of misalignment is changed, the difference
between the width of the light blocking member 220 and the
width of the common voltage line 301 is also changed.
[0153] In the liquid crystal display according to the pres-
ent exemplary embodiment, the width of the light blocking
member 220 is greater than the width of the data line 171 and
the width of the data line 171 may be equal to or wider than
the width of the common voltage line 301.

[0154] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A and the liquid crystal display according
to the exemplary embodiment shown in FIG. 20, FIG. 21,
and FIG. 22 may be applied to the liquid crystal display
according to the present exemplary embodiment. Also, the
characteristics and the effects of the several constituent
elements according to the above-described exemplary
embodiment may be applied to the present exemplary
embodiment having the same constituent elements.

[0155] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 25, FIG. 26, and FIG. 27.
FIG. 25 is a layout view of a liquid crystal display according
to another exemplary embodiment of the present invention,
and FIG. 26 and FIG. 27 are cross-sectional views of the
liquid crystal display taken along the lines XXVI-XXVI and
XXVII-XXVII of FIG. 25.

[0156] The liquid crystal display according to the present
exemplary embodiment includes a lower panel 100 and an
upper panel 200 facing each other, and a liquid crystal layer
3 interposed between the two display panels 100 and 200.
[0157] First, the lower panel 100 will be described. A
plurality of gate lines 121, including a plurality of gate
electrodes 124, are formed on an insulation substrate 110,
and a gate insulating layer 140 is formed on the gate line
121. A plurality of semiconductors 151 including a plurality
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of protrusions 154 are formed on the gate insulating layer
140, and a plurality of ohmic contacts 161, 163, and 165 are
formed on the semiconductors 151 and 154. A data conduc-
tor including a plurality of data lines 171 and a plurality of
drain electrodes 175 is formed on the ohmic contacts 161,
163, and 165. The data line 171 is periodically bent and
forms an oblique angle by the extending direction of the gate
line 121. The oblique angle between the data line 171 and
the extending direction of the gate line 121 may be 45
degrees or more. However, in the case of the liquid crystal
display according to another exemplary embodiment of the
present invention, the data line 171 may be extended in a
straight line.

[0158] The first passivation layer 180 is positioned on the
data conductors 171 and 175 and the exposed semiconductor
protrusion 154, and the first passivation layer 180x may be
made of the organic insulating material or the inorganic
insulating material.

[0159] A plurality of color filters 2304, 230B, and 230C
are formed on the first passivation layer 180x. Each of the
color filters 230A, 230B, and 230C may uniquely display
one of primary colors, for example, three primary colors of
red, green, and blue or yellow, cyan, and magenta. Although
not shown, the color filters may further include a color filter
displaying a mixture of the primary colors or white, as well
as the primary color. The color filters 2304, 230B, and 230C
are made of the organic material. Each of the color filters
230A, 2308, and 230C may be extended to the data line 171,
and two neighboring color filters 230A and 230B, or 230B
and 230C, may overlap on the boundary of the data line 171.
[0160] A plurality of pixel electrodes 191 are formed on
the color filters 230A, 230B, and 230C. The pixel electrode
191 may have a plane shape filling most of the region
enclosed by the gate line 121 and the data line 171. The
entire shape of the pixel electrode 191 may be a polygon
having edges substantially parallel to the gate line 121 and
the data line 171. The pixel electrode 191 may be made of
the transparent conductive material such as ITO or 1Z0.
[0161] The first passivation layer 180x and the color filter
230B have a plurality of contact holes 183 exposing the
drain electrode 175, and the pixel electrode 191 is electri-
cally connected to the drain electrode 175 through the
contact hole 183, thereby receiving a data voltage.

[0162] The second passivation layer 180y is formed on the
color filters 230A, 230B, and 230C and the pixel electrode
191. The second passivation layer 180y may include the
organic insulator or the inorganic insulator.

[0163] A common electrode 131 is formed on the second
passivation layer 180y. The common electrode 131 may be
made of the transparent conductive material such as ITO or
170. The common electrodes 131 disposed in neighboring
pixels are connected to each other. The common electrode
131 includes a plurality of branch electrodes 133 disposed in
each pixel area. The branch electrodes 133 are substantially
parallel to each other and may be bent according to the data
line 171. However, in the case of a liquid crystal display
according to another exemplary embodiment of the present
invention, the data line 171 and the branch electrode 133 of
the common electrode 131 may be extended in one straight
line.

[0164] The branch electrode 133 of the common electrode
131 overlaps the pixel electrode 191.

[0165] The common voltage line 301 is disposed on the
common electrode 131 and directly contacts the common
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electrode 131. The common voltage line 301 includes a first
portion parallel to the gate line 121 and a second portion
parallel to the data line 171, and the first portion and the
second portion are connected to each other. However, in the
case of a liquid crystal display according to another exem-
plary embodiment of the present invention, at least one of
the first portion and the second portion may be omitted.
[0166] The common voltage line 301 may be made of a
metal that is opaque and has conductivity, in contrast to the
common electrode 131. Also, the second portion of the
common voltage line 301 disposed on the data line 171 may
have a width that is equal to or greater than the data line 171,
thereby preventing light leakage between two pixels neigh-
boring with respect to the data line 171. Accordingly, a light
blocking member between two neighboring pixels with
respect to the data line 171 may be omitted.

[0167] The common electrode 131 and the common volt-
age line 301 may be simultaneously formed through one
photolithography process using one mask. In detail, after the
first conductive layer 130 forming the common electrode
131 and the second conductive layer 300 that is opaque and
forming the common voltage line 301 are sequentially
deposited on the substrate 110, the first photosensitive film
pattern having different thicknesses according to positions is
formed. Next, after the second conductive layer 300 and the
first conductive layer 130 are simultaneously etched by
using the first photosensitive film pattern as an etching mask,
the height of the first photosensitive film pattern is decreased
and simultaneously the thin photosensitive film pattern is
removed to form the second photosensitive film pattern. The
second conductive layer 300 is etched by using the second
photosensitive film pattern as the etching mask such that the
common electrode 131 and the common voltage line 301
may be formed through one photolithography process.
[0168] The data voltage applied to the pixel electrode 191
and the common voltage applied to the common electrode
131 generates an electric field to the liquid crystal layer 3.
[0169] Inthe case of the liquid crystal display according to
the present exemplary embodiment, the common electrode
131 covers a plurality of data lines 171 at one time and
overlaps the data line 171. Accordingly, crosstalk is reduced
between the data line 171 and the pixel electrode 191 and
light leakage by a parasitic capacitance between the data line
171 and the neighboring pixel electrode 191 may be
reduced.

[0170] The first alignment layer 11 is coated on an inner
surface of the lower panel 100.

[0171] Next, the upper panel 200 will be described.
[0172] The second alignment layer 21 is coated on an
insulation substrate 210.

[0173] The first alignment layer 11 and the second align-
ment layer 21 may be horizontal alignment layers.

[0174] The liquid crystal layer 3 interposed between the
lower panel 100 and the upper panel 200 includes liquid
crystal molecules, wherein the liquid crystal molecules may
be aligned so that a major axis thereof is formed to be
horizontal with respect to the surfaces of the two display
panels 100 and 200 in the state where an electric field is not
present.

[0175] A backlight unit (not shown) generating and pro-
viding light to the two display panels 100 and 200 may be
provided outside the substrate 110 of the lower panel 100.
[0176] The data voltage applied to the pixel electrode 191
generates an electric field in the liquid crystal layer 3
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together with the common voltage applied to the common
electrode 131, thereby determining the direction of the
liquid crystal molecules of the liquid crystal layer 3 and
displaying a corresponding image.

[0177] The liquid crystal display according to the present
exemplary embodiment includes the common voltage line
301 disposed directly on the common electrode 131 and
extending according to the gate line 121 or the data line 171.
Accordingly, the signal delay of the common voltage applied
to the common electrode 131 is simultaneously prevented,
the contact hole to connect the common electrode 131 and
the common voltage line 301 is not needed, and the common
voltage line 301 overlaps the opaque signal lines 121 and
171 such that the aperture ratio of the liquid crystal display
is increased.

[0178] Also, the liquid crystal display according to the
present exemplary embodiment includes the common elec-
trode 131 covering the data line 171 such that the crosstalk
between the data line 171 and the pixel electrode 191 may
be reduced by the common electrode 131 and the light
leakage caused by the parasitic capacitance between the data
line 171 and the neighboring pixel electrode 191 may be
reduced. Also, the liquid crystal display according to the
present exemplary embodiment includes the common volt-
age line 301 having a width that is greater than the data line
171 such that the light leakage between two neighboring
pixels with respect to the data line 171 may be prevented,
and the additional light blocking member may be omitted.
Thereby, the aperture ratio of the liquid crystal display may
be increased and the manufacturing cost may be reduced.
[0179] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 28 and FIG. 29 as well as
FIG. 25. FIG. 28 and FIG. 29 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXI-XXI and XXII-XXII of FIG. 25.

[0180] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 28, and FIG. 29
is almost the same as the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions is
omitted.

[0181] Incontrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 20, FIG. 21, and
FIG. 22, the liquid crystal display according to the present
exemplary embodiment further includes the third passiva-
tion layer 180z between the color filters 230A, 230B, and
230C and the pixel electrode 191. The third passivation layer
180z is disposed between the data line 171 and the common
voltage line 301 such that the parasitic capacitance is
decreased between the data line 171 and the common
voltage line 301, thereby reducing the signal delay of the
data line 171. The third passivation layer 180z may be made
of the organic material and may have a flat surface. The third
passivation layer 180z reduces a step formed by the over-
lapping of the color filters 2304, 230B, and 230C disposed
in the neighboring pixels, and thereby the alignment layer 11
may be uniformly rubbed. However, the third passivation
layer 180z may be an inorganic insulating layer and may
prevent the component of the color filter from being
exposed, and the third passivation layer 180z is formed at a
lower temperature than the gate insulating layer 140 such
that deformation and color change of the color filters 230A,
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230B, and 230C may be prevented. Also, the third passiva-
tion layer 180z may reduce the transmittance loss according
to the refractive index difference between the underlying
color filter and the organic insulator.

[0182] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0183] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 30 and FIG. 31 as well as
FIG. 25. FIG. 30 and FIG. 31 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0184] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 30, and FIG. 31
is almost the same as the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions is
omitted.

[0185] In contrastto the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27, the liquid crystal display according to the present
exemplary embodiment further includes the third passiva-
tion layer 180z between the color filters 230A, 230B, and
230C and the common electrode 131, and the third passi-
vation layer 180z includes a lower layer 180zp and an upper
layer 180z¢. The lower layer 180zp of the third passivation
layer 180z may be an inorganic insulating layer, and pre-
vents the component of the color filter from being exposed
outside. The upper layer 180z¢ of the third passivation layer
180z may be made of organic material and may have a flat
surface. The lower layer 180zp of the third passivation layer
180z is formed at a lower temperature than the gate insu-
lating layer 140 such that the deformation and the color
change of the color filters 2304, 230B, and 230C may be
prevented, and may reduce the transmittance loss according
to the refractive index difference between the underlying
color filter and the organic insulator. The upper layer 180z¢
of the third passivation layer 180z may be an organic
insulator and reduce the step caused by the overlapping of
the color filters 230A, 230B, and 230C disposed in the
neighboring pixels, and thereby the alignment layer 11 may
be uniformly rubbed. The third passivation layer 180z is
disposed between the data line 171 and the common voltage
line 301 such that the parasitic capacitance is decreased
between the data line 171 and the common voltage line 301,
thereby reducing the signal delay of the data line 171.
[0186] In the liquid crystal display according to the pres-
ent exemplary embodiment, the lower layer 180zp of the
third passivation layer 180z is the inorganic insulating layer
and the upper layer 180zq is the organic insulator, however
in a liquid crystal display according to another exemplary
embodiment of the present invention, the lower layer 180zp
of the third passivation layer 180z may be the organic
insulator and the upper layer 180z¢ may be the inorganic
insulating layer.

[0187] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
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FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.

[0188] Next, the liquid crystal display according to
another exemplary embodiment of the present invention will
be described with reference to FIG. 32 and FIG. 33 as well
as FIG. 25. FIG. 32 and FIG. 33 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0189] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 32, and FIG. 33
is similar to the liquid crystal display according to the
exemplary embodiment shown in FIG. 25, FIG. 26, and FIG.
27. Accordingly, the description of similar portions is omit-
ted.

[0190] Incontrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27, the liquid crystal display according to the present
exemplary embodiment further includes the third passiva-
tion layer 180z between the color filters 230A, 230B, and
230C and the common electrode 131, and the third passi-
vation layer 180z is only disposed at a portion corresponding
to a portion where the common voltage line 301 is disposed.
The third passivation layer 180z may be made of organic
material or inorganic material and may have a flat surface.
In this way, the third passivation layer 180z is disposed in the
portion corresponding to the portion where the common
voltage line 301 is disposed such that the third passivation
layer 180z is not formed in the display area (e.g., the area
where the pixel electrode 191 is formed) displaying the
image. Thereby, the absorption of light of the backlight by
the third passivation layer 180z including the organic mate-
rial may be reduced and the reduction of transmittance may
be prevented. The third passivation layer 180z is disposed
between the data line 171 and the common voltage line 301
such that the parasitic capacitance is decreased between the
data line 171 and the common voltage line 301, thereby
reducing the signal delay of the data line 171.

[0191] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.

[0192] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 34 and FIG. 35 as well as
FIG. 25. FIG. 34 and FIG. 35 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0193] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 34, and FIG. 35
is similar to the liquid crystal display according to the
exemplary embodiment shown in FIG. 25, FIG. 26, and FIG.
27. Accordingly, the description of similar portions is omit-
ted.
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[0194] 1In contrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27, in the liquid crystal display according to the present
exemplary embodiment, the color filters 230A, 230B, and
203C of two neighboring pixels with respect to the data line
171 do not overlap and the light blocking member 220 is
disposed between two neighboring color filters 230A, 230B,
and 203C. Also, the width of the second portion of the
common voltage line 301 disposed at the position corre-
sponding to the data line 171 may be almost equal to that of
the data line 171.

[0195] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0196] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FI1G. 36 and FIG. 37 as well as
FIG. 25. FIG. 36 and FIG. 37 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0197] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 36, and FIG. 37
is similar to the liquid crystal display according to the
exemplary embodiment shown in FIG. 25, FIG. 26, and FIG.
27. Accordingly, the description of similar portions is omit-
ted.

[0198] In contrastto the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27, in the liquid crystal display according to the present
exemplary embodiment, the color filters 230A, 230B, and
203C of two neighboring pixels with respect to the data line
171 do not overlap and the light blocking member 220 is
disposed between two neighboring color filters 230A, 230B,
and 203C. Also, the width of the second portion of the
common voltage line 301 disposed at a position correspond-
ing to the data line 171 may be almost equal to that of the
data line 171. Also, the liquid crystal display according to
the present exemplary embodiment further includes the third
passivation layer 180z arranged between the color filters
230A, 230B, and 203C and the light blocking member 220,
and the common electrode 131. The third passivation layer
180z may be made of organic material and may have a flat
surface. The third passivation layer 180z is disposed
between the data line 171 and the common voltage line 301
such that the parasitic capacitance is decreased between the
data line 171 and the common voltage line 301, thereby
reducing the signal delay of the data line 171. The third
passivation layer 180z reduces a step formed by the over-
lapping of the color filters 230A, 230B, and 230C disposed
in the neighboring pixels, and thereby the alignment layer 11
may be uniformly rubbed. However, the third passivation
layer 180z may be an inorganic insulating layer and may
prevent the component of the color filter from being
exposed, and the third passivation layer 180z is formed at a
lower temperature than the gate insulating layer 140 such
that deformation and color change of the color filters 230A,
230B, and 230C may be prevented. Also, the third passiva-
tion layer 180z may reduce the transmittance loss according
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to the refractive index difference between the underlying
color filter and the organic insulator.

[0199] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0200] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 38 and FIG. 39 as well as
FIG. 25. FIG. 38 and FIG. 39 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0201] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 38, and FIG. 39
is similar to the liquid crystal display according to the
exemplary embodiment shown in FIG. 25, FIG. 26, and FIG.
27. Accordingly, the description of similar portions is omit-
ted.

[0202] Incontrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27, the liquid crystal display according to the present
exemplary embodiment further includes the light blocking
member 220 disposed in the upper panel 200. The light
blocking member 220 may prevent the light from passing
through the side of the common voltage line 301.

[0203] When the light blocking member 220 does not
exist, outer light may be reflected from the common voltage
line 301, and to prevent reflected light, the width of the light
blocking member 220 should be greater than the width of the
common voltage line 301. At this time, when assembling the
upper panel 200 and the lower panel 100, when considering
a misalignment, the width should be greater than the width
of the common voltage line 301. For example, when a range
of the misalignment is about -2 um to +2 pm, the width of
the light blocking member 220 should be greater than the
width of the common voltage line 301 by about 4 pm.
However, when assembling the upper panel 200 and the
lower panel 100, when the degree of misalignment is
changed, the difference between the width of the light
blocking member 220 and the width of the common voltage
line 301 is also changed.

[0204] 1In the liquid crystal display according to the pres-
ent exemplary embodiment, the width of the light blocking
member 220 is greater than the width of the data line 171,
and the width of the data line 171 may be equal to or greater
than the width of the common voltage line 301.

[0205] In the case of a liquid crystal display according to
an exemplary embodiment of the present invention, the
color filter 230 is formed in the lower panel 100 such that the
error range of the misalignment may be reduced as com-
pared to the case where the color filter 230 is disposed in the
upper panel 200. According to the present exemplary
embodiment, the line width of the light blocking member
220 of the liquid crystal display may be narrow compared to
the case where the color filter 230 is disposed in the upper
panel 200. In the case of the liquid crystal display according
to the present exemplary embodiment, the common voltage
line 301 disposed in the lower panel 100 functions as a light
blocking member such that the width of the light blocking
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member 220 may be reduced compared with the case where
the common voltage line 301 does not exist.

[0206] In the case of a liquid crystal display according to
another exemplary embodiment of the present invention, the
common voltage line 301 may be formed of a conductive
material. For example, the common voltage line 301 may be
made of a conductive organic material having high electrical
conductivity, and in this case, the reflection of light may be
prevented such that the light reflected into the side of the
common voltage line 301 may be prevented without the light
blocking member 220 of the upper panel 200. Accordingly,
the aperture ratio of the liquid crystal display may be further
increased.

[0207] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.

[0208] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 40 and FIG. 41 as well as
FIG. 25. FIG. 40 and FIG. 41 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0209] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 40, and FIG. 41
is almost the same as the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions is
omitted.

[0210] In contrastto the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27, the liquid crystal display according to the present
exemplary embodiment includes the color filter 230 dis-
posed in the upper panel 200. In detail, the upper panel 200
includes the insulation substrate 210, and the light blocking
member 220 and the color filter 230 formed on the insulation
substrate 210. An overcoat 250 may be further formed on the
light blocking member 220 and the color filter 230.

[0211] In the case of the lower panel 100, an organic layer
180 is disposed between the first passivation layer 180x and
the common electrode 131. The surface of the organic layer
180 flat. The first passivation layer 180x may be omitted.

[0212] The light blocking member 220 may prevent the
light from passing through the side of the common voltage
line 301.

[0213] When the light blocking member 220 does not
exist, the outer light may be reflected from the common
voltage line 301, and to prevent the reflected light, the width
of the light blocking member 220 should be greater than the
width of the common voltage line 301. At this time, when
assembling the upper panel 200 and the lower panel 100,
when considering a misalignment, the width should be
greater than the width of the common voltage line 301. For
example, when a range of the misalignment is about -2 pm
to +2 pm, the width of the light blocking member 220 should
be greater than the width of the common voltage line 301 by
about 4 pm. However, when assembling the upper panel 200
and the lower panel 100, when the degree of misalignment
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is changed, the difference between the width of the light
blocking member 220 and the width of the common voltage
line 301 is also changed.

[0214] In the liquid crystal display according to the pres-
ent exemplary embodiment, the width of the light blocking
member 220 is greater than the width of the data line 171 and
the width of the data line 171 may be equal to or greater than
the width of the common voltage line 301.

[0215] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0216] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 42 and FIG. 43 as well as
FIG. 25. FIG. 42 and FIG. 43 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0217] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 42, and FIG. 43
is almost the same as the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions is
omitted.

[0218] Incontrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27, the common voltage line 301 covers the side of the
common electrode 131. In this way, the width of the com-
mon voltage line 301 is formed to be large enough such that
the light leakage according to the irregular movement of the
liquid crystal molecules that may be generated on the
circumference of the common electrode 131 may be pre-
vented.

[0219] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.

[0220] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 44 and FIG. 45 as well as
FIG. 25. FIG. 44 and FIG. 45 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the lines
XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0221] The liquid crystal display according to the exem-
plary embodiment shown in FIG. 25, FIG. 44, and FIG. 45
is almost the same as the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions is
omitted.

[0222] Incontrast to the liquid crystal display according to
the exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27, in the liquid crystal display according to the present
exemplary embodiment, the common voltage line 301 is
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disposed under the common electrode 131 and directly
contacts the common electrode 131.

[0223] In the liquid crystal displays according to the
exemplary embodiments described with reference to FIG. 25
to FIG. 43, the common voltage line 301 may be disposed
under the common electrode 131.

[0224] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present exem-
plary embodiment having the same constituent elements.
[0225] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 46, FI1G. 47, FIG. 48, FIG.
49, and FIG. 50. FIG. 46, FIG. 47, FIG. 48, FIG. 49, and
FIG. 50 are layout views of signal lines of a liquid crystal
display according to an exemplary embodiment of the
present invention.

[0226] Firstly, referring to FIG. 46, a data line 171 of a
liquid crystal display according to an exemplary embodi-
ment of the present invention may be bent at least once
between two neighboring gate lines 121, and a common
voltage line 301 is disposed at a position overlapping the
gate line 121 and the data line 171. The common voltage line
301 has substantially the same plane shape as the gate line
121 and the data line 171, and extends according to the gate
line 121 and the data line 171.

[0227] Referring to FIG. 47, a data line 171 of a liquid
crystal display according to an exemplary embodiment of
the present invention may be bent at least once between two
neighboring gate lines 121, and a common voltage line 301
includes a first portion 301a overlapping the gate line 121
and a second portion 3015 overlapping the data line 171. The
first portion 301a of the common voltage line 301 overlaps
all gate lines 121, and the second portion 3015 is disposed
on one of every three data lines 171 that are disposed
neighboring each other. In this way, the connection of the
common voltage line 301 may be disposed one by one per
a plurality of pixels that are disposed neighboring each other.
[0228] Referring to FIG. 48, a data line 171 of a liquid
crystal display according to an exemplary embodiment of
the present invention may be bent at least once between two
neighboring gate lines 121, and a common voltage line 301
includes the first portion 301a overlapping the gate line 121
and the second portion 3015 overlapping the data line 171.
The first portion 301a of the common voltage line 301 is
disposed on one of every three gate lines 121 that are
disposed neighboring each other, and the second portion
3015 is disposed on one of every six data lines 171 that are
disposed neighboring each other. In this way, the connection
of the common voltage line 301 may be disposed on one per
a plurality of pixels that are disposed neighboring each other.
[0229] Referring to FIG. 49, a data line 171 of a liquid
crystal display according to an exemplary embodiment of
the present invention may be bent at least once between two
neighboring gate lines 121, and a common voltage line 301
includes the first portion 301a overlapping the gate line 121
and the second portion 3015 overlapping the data line 171.
The first portion 301a of the common voltage line 301 is
disposed on one of every three gate lines 121 that are
disposed neighboring each other, and the second portion

Mar. 1, 2018

3015 is only disposed at the position overlapping the data
line 171 of the pixel disposed at the edge. In this way, the
connection of the common voltage line 301 may be disposed
on one per a plurality of pixels that are disposed neighboring
each other.

[0230] Referring to FIG. 50, a data line 171 of a liquid
crystal display according to an exemplary embodiment of
the present invention may be bent at least once between two
neighboring gate lines 121, and a common voltage line 301
includes the first portion 301a overlapping the gate line 121
and the second portion 3015 overlapping the data line 171.
The first portion 301a of the common voltage line 301 is
only disposed at the position overlapping the gate line 131
of the pixel disposed at the edge, and the second portion
3015 is disposed on one of every six data lines 171 that are
disposed neighboring each other. In this way, the connection
of the common voltage line 301 may be disposed on one per
aplurality of pixels that are disposed neighboring each other.
[0231] However, the arrangement of the common voltage
line 301 is not limited thereto and may be variously changed.
[0232] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A liquid crystal display comprising:

a first substrate;

a plurality of gate lines and a plurality of data lines
disposed on the first substrate;

a plurality of thin film transistors respectively connected
to the plurality of gate lines and the plurality of data
lines;

a plurality of color filters disposed on the plurality of thin
film transistors;

a plurality of pixel electrodes disposed on the plurality of
color filters;

a first insulating layer disposed on the pixel electrodes;

a common electrode disposed on the first insulating layer;
and

a common voltage line directly contacting the common
electrode,

wherein the common electrode and the plurality of pixel
electrodes overlap each other, and at least one of the
common electrode and the plurality of pixel electrodes
comprises a branch electrode.

2. The liquid crystal display of claim 1, wherein two
neighboring color filters among the plurality of color filters
overlap each other at a position corresponding to the data
line.

3. The liquid crystal display of claim 2, wherein the
common voltage line is disposed directly on or directly
under the common electrode.

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

the common voltage line overlaps the data line; and

the width of the common voltage line is equal to or greater
than the width of the data line.

5. The liquid crystal display of claim 4, further comprising

a second insulating layer disposed between the plurality of
color filters and the pixel electrode.

6. The liquid crystal display of claim 5, wherein the
common voltage line comprises a first portion overlapping at



US 2018/0059495 A1l

least one of the plurality of gate lines and a second portion
overlapping at least one of the plurality of data lines.

7. The liquid crystal display of claim 6, wherein the first
portion of the common voltage line is disposed on one of
every three neighboring gate lines among the plurality of
gate lines.

8. The liquid crystal display of claim 6, wherein the
second portion of the common voltage line is disposed on
one of every three neighboring data lines among the plural-
ity of data lines.

9. The liquid crystal display of claim 6, wherein the
second portion of the common voltage line is disposed on
one of every six neighboring data lines among the plurality
of data lines.

10. The liquid crystal display of claim 1, further com-
prising a light blocking member disposed between two
neighboring color filters among the plurality of color filters
and disposed at the position corresponding to the data line.

11. The liquid crystal display of claim 10, wherein

the common voltage line is disposed directly on or
directly under the common electrode.

12. The liquid crystal display of claim 1, further com-
prising:

a second substrate facing the first substrate; and

alight blocking member disposed on the second substrate.
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13. The liquid crystal display of claim 12, wherein:

the common voltage line overlaps the data line; and

the width of the common voltage line is equal to or less
than the width of the data line.

14. The liquid crystal display of claim 13, wherein

the width of the light blocking member is equal to greater
than the width of the data line.

15. The liquid crystal display of claim 1, further com-

prising

a second insulating layer disposed between the plurality
of color filters and the pixel electrode.

16. The liquid crystal display of claim 15, wherein

the common voltage line is disposed directly on or
directly under the common electrode.

17. The liquid crystal display of claim 16, wherein

the common voltage line comprises a first portion over-
lapping at least one of the plurality of gate lines and a
second portion overlapping at least one of the plurality
of data lines.

18. The liquid crystal display of claim 1, wherein

the common voltage line is disposed directly on or
directly under the common electrode.

19. The liquid crystal display of claim 18, wherein

the common voltage line comprises a first portion over-
lapping at least one of the plurality of gate lines and a
second portion overlapping at least one of the plurality
of data lines.
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