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Description

BACKGROUND

FIELD

[0001] Exemplary embodiments of the present inven-
tion relate to a liquid crystal display.

DISCUSSION OF THE BACKGROUND

[0002] EP 1 793 266 A1 describes area-division trans-
flective, transmissive and reflective Liquid Crystal Dis-
plays (LCDs) with an essentially horizontal electric field
configuration.
US 2010/0123866 A1 describes a Fringe Field Switching
(FFS) TFT LCD with a high refresh rate without limiting
the aperture of individual pixels.
US 2004/0105051 A1 describes a wide viewing angle
liquid crystal display and method of manufacturing the
same. A color filter layer with a network-like black matrix
is formed above a substrate having thin film transistors.
A planarization layer is formed over the color filter layer.
Pixel electrodes and common electrodes are formed
above the planarization layer. US 2008/0186440 A1 de-
scribes an FFS mode LCD, whereby in the FFS mode
LCD, a lower substrate, an upper substrate and a liquid
crystal layer interposed between the substrates are in-
cluded, each pixel region being defined by gate lines and
data lines formed to cross each other on the lower sub-
strate, and switching devices being disposed at intersec-
tions of the gate lines and the data lines.
US 2010/0245733 A1 describes an LCD device that can
properly maintain a distance between a TFT substrate
and a counter substrate even when an organic film which
constitutes color filters or the like is formed on a TFT
substrate and pedestals are formed
on the organic film. The LCD device comprises color fil-
ters formed on the TFT substrate, and a common elec-
trode formed on the color filters. Common electrode aux-
iliary lines formed of a metal are formed on portions of
the common electrode which overlap with the gate signal
lines and the drain signal lines. An insulation film is ar-
ranged over the common electrode and the common
electrode auxiliary lines. Over the insulation film, the pixel
electrodes each of which includes a plurality of opening
portions are formed. A black matrix is formed on the coun-
ter substrate.
US 2009/0323005 A1 describes an LCD panel including
an array substrate and a color filtering substrate which
are disposed so as to be opposite each other and have
a liquid crystal layer interposed therebetween. One of
the pair of substrates includes a plurality of scanning lines
and signal lines which are arrayed on a display region
so as to form a matrix shape.
[0003] Pixel electrodes are formed on the array sub-
strate. An inter-electrode insulating film is formed so as
to cover the pixel electrodes. Further, a common elec-

trode is formed on the inter-electrode insulating film.
Moreover, on the common electrode, a conductive layer,
being composed of a material of an electrical conductivity
superior to that of the common electrode composed of a
transparent conductive material, is formed so as to be
overlapped with the scanning lines and the signal lines
in plan view. A color filtering layer and a black matrix are
formed on the color filtering substrate.
[0004] 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 ther-
ebetween. 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 mole-
cules of the liquid crystal layer, and controlling the polar-
ization of incident light. The transmittance of the liquid
crystal display may increase when the liquid crystal mol-
ecules are precisely controlled.
[0005] Meanwhile, in the liquid crystal display, the pixel
electrode and the common electrode generating the elec-
tric 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 trans-
mitting a common voltage and the common electrode.
This arrangement, however, results in a decrease in the
aperture ratio of the liquid crystal display.
[0006] 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

[0007] It is the object of the present invention to prevent
a decreased aperture ratio of a liquid crystal display and
to reduce signal delay of a common voltage line in a dis-
play having field generating electrodes disposed on the
same substrate. This object is achieved by the subject
matter of independent claim 1. Preferred embodiments
are defined in the sub claims.
[0008] 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 prac-
tice of the invention.
[0009] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to pro-
vide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are includ-
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ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention, and to-
gether with the description serve to explain the principles
of the invention.

FIG. 1 is a layout view of a liquid crystal display ac-
cording 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 comparative
example taken along the lines II-II and III-III of FIG. 1.
FIG. 3B is a cross-sectional view showing a portion
of a manufacturing method of the liquid crystal dis-
play shown in FIG. 3A.
FIG. 4 and FIG. 5 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines II-II and III-III of
FIG. 1.
FIG. 6 and FIG. 7 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines II-II and III-III of
FIG. 1.
FIG. 8 and FIG. 9 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines II-II and III-III of
FIG. 1.
FIG. 10 and FIG. 11 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines II-II and III-III of
FIG. 1.
FIG. 12 and FIG. 13 are cross-sectional views of the
liquid crystal display according to an exemplary em-
bodiment of the present invention taken along the
lines II-II and III-III of FIG. 1.
FIG. 14 and FIG. 15 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines II-II and III-III of
FIG. 1.
FIG. 16 and FIG. 17 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines II-II and III-III of
FIG. 1.
FIG. 18 and FIG. 19 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines II-II and III-III of
FIG. 1.
FIG. 20 is a layout view of a liquid crystal display
according to another comparative example, and FIG.
21 and FIG. 22 are cross-sectional views of the liquid
crystal display taken along the lines XXI-XXI and XX-
II-XXII of FIG. 20.
FIG. 23 and FIG. 24 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXI-XXI and XXII-
XXII of FIG. 20.
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.
FIG. 28 and FIG. 29 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXVI-XXVI and
XXVII-XXVII of FIG. 25.
FIG. 30 and FIG. 31 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXVI-XXVI and
XXVII-XXVII of FIG. 25.
FIG. 32 and FIG. 33 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXVI-XXVI and
XXVII-XXVII of FIG. 25.
FIG. 34 and FIG. 35 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXVI-XXVI and
XXVII-XXVII of 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.
FIG. 38 and FIG. 39 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXVI-XXVI and
XXVII-XXVII of FIG. 25.
FIG. 40 and FIG. 41 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXVI-XXVI and
XXVII-XXVII of FIG. 25
FIG. 42 and FIG. 43 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXVI-XXVI and
XXVII-XXVII of FIG. 25.
FIG. 44 and FIG. 45 are cross-sectional views of the
liquid crystal display according to another compara-
tive example taken along the lines XXVI-XXVI and
XXVII-XXVII of FIG. 25.
FIG. 46, FIG. 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 EM-
BODIMENTS

[0011] The invention is described more fully hereinaf-
ter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This in-
vention may, however, be embodied in many different
forms and should not be construed as limited to the em-
bodiments set forth herein. Rather, these embodiments
are provided so that this disclosure is thorough, and will
fully convey the scope of the invention as defined by the
claims to those skilled in the art. In the drawings, the size
and relative sizes of layers and regions may be exagger-
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ated for clarity. Like reference numerals in the drawings
denote like elements.
[0012] 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 inter-
vening 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, ZZ).
[0013] A liquid crystal display according to a compar-
ative example 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 a comparative exam-
ple, FIG. 2 and FIG. 3A are cross-sectional views of the
liquid crystal display taken along the lines II-II and III-III
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.
[0014] A liquid crystal display according to a compar-
ative example 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.
[0015] First, the lower panel 100 will be described.
[0016] A plurality of gate lines 121 are formed on an
insulation substrate 110.
[0017] The gate line 121 transmits gate signals and
extends in a transverse direction. Each gate line 121 in-
cludes a plurality of gate electrodes 124.
[0018] 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).
[0019] 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 an exemplary embodiment of the present
invention, the semiconductor 151 may be only disposed
on the gate electrode 124. The semiconductors 151 may
include at least one of an amorphous semiconductor, a
crystallized semiconductor, and an oxide semiconductor.
[0020] A plurality of ohmic contacts 161, 163, and 165
are formed on the semiconductor 151. The ohmic con-
tacts 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+ hydro-
genated 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 dis-
play according to another exemplary embodiment of the
present invention, the ohmic contacts 161, 163, and 165
may be omitted.
[0021] 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.
[0022] 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 pe-
riodically 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 di-
rection of the gate line 121 may be 45 degrees or more.
However, in the case of a liquid crystal display according
to an exemplary embodiment of the present invention,
the data line 171 may be extended in a straight line.
[0023] 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 elec-
trode 124.
[0024] 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 semicon-
ductor protrusion 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 con-
tacts 161 and 165 except for the semiconductor protru-
sion 154 of the thin film transistor.
[0025] A first passivation layer 180x is positioned on
the data conductor 171 and 175 and the exposed semi-
conductor protrusion 154, and the first passivation layer
180x may be made of an organic insulating material or
an inorganic insulating material.
[0026] 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 dis-
play one of primary colors, for example, three primary
colors of red, green, and blue, or yellow, cyan, and ma-
genta. 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.
[0027] 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 ITO 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 corre-
sponding to the circumference of the drain electrode 175.
[0028] A common voltage line 301 is disposed on the
common electrode 131, thereby directly contacting 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
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portion and the second portion are connected to each
other. However, in the case of a liquid crystal display
according to an exemplary embodiment of the present
invention, the first portion may be omitted.
[0029] 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 pre-
venting 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.
[0030] 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.
[0031] The common electrode 131 and the common
voltage 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 trans-
lucent area, a light transmitting area, and a light blocking
area, and as shown in (c), a first photosensitive film pat-
tern (400a and 400b) 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 photo-
sensitive film pattern (400a and 400b) as an etching mask
to form a second conductive layer pattern 300a and a
first conductive layer pattern 130a, and as shown in (e),
the height of the first photosensitive film pattern (400a
and 400b) is decreased through ashing, and thereby the
thickness of the thick photosensitive film pattern 400a is
decreased and simultaneously the thin photosensitive
film pattern 400b is removed to form a second photosen-
sitive film pattern 400c. As shown in (f), by using the
second photosensitive film pattern 400c as the etching
mask, the second conductive layer pattern 300a is etched
via a method of etching the second conductive layer 300,
and as shown in (g), a common electrode portion 130a
and a common voltage line portion 300a may be formed
by one photolithography process. There are many meth-
ods 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 trans-
lucent area, a light transmitting 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 trans-
mittance or thickness. In the case of utilizing the slit pat-

tern, it is preferable that the slit width or the space be-
tween the slits is smaller than the resolution of exposure
equipment used in the photolithography process. Anoth-
er example of the methods includes using a reflowable
photosensitive film. That is, the method forms a thin por-
tion 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 expo-
sure 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
simplified. Although FIG. 3B shows gaps between por-
tions of the common electrode portion 130a, 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.
[0032] 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
material.
[0033] 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 low-
er ends of the branch electrode 193. The branch elec-
trodes 193 of the pixel electrode 191 may be bent ac-
cording to the data lines 171. However, in the case of a
liquid crystal display according to an exemplary embod-
iment of the present invention, 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 conductive material such
as ITO or IZO.
[0034] The first passivation layer 180x, the color filter
230B, and the second passivation layer 180y have a plu-
rality 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 receiving a data voltage.
[0035] The contact hole 183 is formed at a position
corresponding to the opening 138 of the common elec-
trode 131.
[0036] 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.
[0037] The branch electrode 193 of the pixel electrode
191 overlaps the common electrode 131 having the plane
shape.
[0038] In the case of a liquid crystal display according
to the present comparative example, the common elec-
trode 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 elec-
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trode 191 may be reduced.
[0039] A first alignment layer 11 is coated on an inner
surface of the lower panel 100.
[0040] Next, the upper panel 200 will be described.
[0041] A second alignment layer 21 is coated on an
insulation substrate 210.
[0042] The first alignment layer 11 and the second
alignment layer 21 may be horizontal alignment layers.
[0043] 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 sur-
faces of the two display panels 100 and 200 in the state
where an electric field is not present.
[0044] The liquid crystal layer 3 may have positive di-
electric 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.
[0045] 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.
[0046] 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 de-
termining the direction of the liquid crystal molecules of
the liquid crystal layer 3 and displaying a corresponding
image.
[0047] 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 gener-
ating electrodes 131 and 191. In general, to reduce the
parasitic capacitance between the data line 171 and the
field generating electrodes 131 and 191, a thick insulating
layer having a low 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 comparative example includes the color filters
230A, 230B, and 230C functioning as the insulating layer
between the data line 171 and the field generating elec-
trodes 131 and 191, and thereby an additional thick in-
sulating layer is not formed. Accordingly, 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.
[0048] When forming the color filter in the upper panel
100, to prevent a color display error caused by misalign-
ment 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.
[0049] The liquid crystal display according to an exem-
plary embodiment of the present invention includes the
common voltage line 301 directly disposed on the com-
mon 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 function of preventing light leakage be-
tween two neighboring pixels. Accordingly, in the present
comparative example, the light blocking member may be
omitted.
[0050] As above described above, the liquid crystal dis-
play according to a comparative example does not con-
sider 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.
[0051] Also, because the common voltage line 301 di-
rectly disposed on the common electrode 131 and ex-
tending to at least one of the gate line 121 and the data
line 171 is included, the signal delay of the common volt-
age applied to the common electrode 131 is simultane-
ously 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 de-
scribed 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 simultaneously the
aperture ratio of the liquid crystal display may be in-
creased. Also, in a comparative example, light blocking
member may be omitted, and the manufacturing cost
may be reduced.
[0052] Also, the common voltage line 301 may be
formed of a conductive material. For example, the com-
mon voltage line 301 may be made of a conductive or-
ganic material having high electrical conductivity, and in
this case, reflection of the light may be prevented.
[0053] Also, the liquid crystal display according to an
exemplary embodiment includes the common electrode
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 leak-
age by the parasitic capacitance between the data line
171 and the neighboring pixel electrode 191 may be re-
duced.
[0054] Next, the liquid crystal display according to an-
other comparative example will be described with refer-
ence to FIG. 4 and FIG. 5, as well as FIG. 1. FIG. 4 and
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FIG. 5 are cross-sectional views of the liquid crystal dis-
play according to another comparative example taken
along the lines II-II and III-III of FIG. 1.
[0055] The liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 4, and FIG. 5 is
almost the same as the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A. Accordingly, the description of similar portions
is omitted.
[0056] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
comparative example further includes a third passivation
layer 180z between the color filters 230A, 230B, and
230C and the common electrode 131. 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. 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 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 in-
organic 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 tem-
perature than the gate insulating layer 140 such that de-
formation and color change of the color filters 230A,
230B, and 230C may be prevented. Also, the third pas-
sivation layer 180z may reduce the transmittance loss
resulting from the refractive index difference between the
underlying color filter and the organic insulator.
[0057] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display of the present comparative example. Also, the
characteristics and the effects of the several constituent
elements according to the above-described comparative
example may be applied to the present comparative ex-
ample having the same constituent elements.
[0058] Next, the liquid crystal display according to an-
other comparative example will be described with refer-
ence to FIG. 6 and FIG. 7 as well as FIG. 1. FIG. 6 and
FIG. 7 are cross-sectional views of the liquid crystal dis-
play according to another comparative example taken
along the lines II-II and III-III of FIG. 1.
[0059] The liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 6, and FIG. 7 is
similar to the liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 2, and FIG. 3A.
Accordingly, the description of similar portions is omitted.
[0060] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
comparative example further includes the third passiva-

tion layer 180z between the color filters 230A, 230B, and
230C and the common electrode 131, and the third pas-
sivation layer 180z includes a lower layer 180zp and an
upper layer 180zq. The lower layer 180zp of the third
passivation layer 180z may be made of an inorganic in-
sulating layer, and prevents the component of the color
filter from being exposed to the outside. The upper layer
180zq 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 resulting from the
refractive index difference between the underlying color
filter and the organic insulator. The upper layer 180zq of
the third passivation layer 180z may function as an or-
ganic insulator, and may reduce the step formed by the
overlapping of the color filters 230A, 230B, and 230C
disposed in the neighboring pixels, and thereby the align-
ment layer 11 may be uniformly rubbed. The third passi-
vation 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.
[0061] In the liquid crystal display according to the
present comparative example, 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 an ex-
emplary embodiment of the present invention, the lower
layer 180zp of the third passivation layer 180z may be
the organic insulator and the upper layer 180zq may be
the inorganic insulating layer.
[0062] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0063] Next, the liquid crystal display according to an-
other comparative example will be described with refer-
ence to FIG. 8 and FIG. 9 as well as FIG. 1. FIG. 8 and
FIG. 9 are cross-sectional views of the liquid crystal dis-
play according to another comparative example taken
along the lines II-II and III-III of FIG. 1.
[0064] The liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 8, and FIG. 9 is
similar to the liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 2, and FIG. 3A.
Accordingly, the description of similar portions is omitted.
[0065] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
comparative example further includes the third passiva-
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tion layer 180z between the color filters 230A, 230B, and
230C and the common electrode 131, and the third pas-
sivation layer 180z is only disposed in a portion corre-
sponding 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 passi-
vation layer 180z is disposed in the portion corresponding
to the portion where the common voltage line 301 is dis-
posed 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 ab-
sorption of the light of the backlight by the third passiva-
tion layer 180z including the organic material may there-
fore be reduced and the reduction of transmittance may
be prevented. The third passivation layer 180z is dis-
posed 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.
[0066] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0067] Next, the liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines II-II and III-III of FIG. 1.
[0068] The liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 10, and FIG. 11
is similar to the liquid crystal display according to the
comparative example shown in FIG. 1, FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.
[0069] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A, in the liquid crystal display according to the
present comparative example, 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 sec-
ond 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.
[0070] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described

comparative example may be applied to the present com-
parative example having the same constituent elements.
[0071] Next, the liquid crystal display according to an
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 an exemplary
embodiment of the present invention taken along the
lines II-II and III-III of FIG. 1.
[0072] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 1, FIG. 12, and FIG.
13 is similar to the liquid crystal display according to the
comparative example shown in FIG. 1, FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.
[0073] In contrast to the liquid crystal display according
to the comparative example 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 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 sec-
ond 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 em-
bodiment 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 uniformlyrubbed. However, the third passivation
layer 180z may be an inorganic insulating layer and may
prevent the component of the color filter from being ex-
posed, and at this time, the third 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 pre-
vented. Also, the third passivation layer 180z may reduce
the transmittance loss according to the refractive index
difference between the underlying color filter and the or-
ganic insulator.
[0074] All characteristics of the liquid crystal display
according to the comparative example 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
comparative example may be applied to the present ex-
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emplary embodiment having the same constituent ele-
ments.
[0075] Next, the liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines II-II and III-III of FIG. 1.
[0076] The liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 14, and FIG. 15
is similar to the liquid crystal display according to the
comparative example shown in FIG. 1, FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.
[0077] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
comparative example 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.
[0078] When the light blocking member 220 does not
exist, outer light may be reflected from the common volt-
age 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 pan-
el 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 misalignment is about -2mm to +2mm, the
width of the light blocking member 220 should be greater
than the width of the common voltage line 301 by about
4mm. However, when assembling the upper panel 200
and the lower panel 100, when the degree of misalign-
ment 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.
[0079] In detail, in the liquid crystal display according
to the present comparative example, 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.
[0080] In the 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 com-
pared with the case where the color filter 230 is disposed
in the upper panel 200. According to the present com-
parative example, the line width of the light blocking mem-
ber 220 of the liquid crystal display may be narrow com-
pared with 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 comparative example,
the common voltage line 301 disposed 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.
[0081] In the case of the liquid crystal display according
to another exemplary embodiment of the present inven-
tion, 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.
[0082] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0083] Next, the liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines II-II and III-III of FIG. 1.
[0084] The liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 16, and FIG. 17
is almost the same as the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A. Accordingly, the description of similar portions
is omitted.
[0085] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A, the liquid crystal display according to the present
comparative example 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.
[0086] 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.
[0087] The light blocking member 220 may prevent the
light from passing through the side of the common voltage
line 301.
[0088] When the light blocking member 220 does not
exist, outer light may be reflected from the common volt-
age 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 pan-
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el 100, when considering a misalignment, the width
should be greater than the width of the common voltage
line 301, and for example, when a range of the misalign-
ment is about -2mm to +2mm, the width of the light block-
ing member 220 should be greater than the width of the
common voltage line 301 by about 4mm. However, when
assembling the upper panel 200 and the lower panel 100,
when the degree of misalignment is changed, the differ-
ence between the width of the light blocking member 220
and the width of the common voltage line 301 is also
changed.
[0089] In the liquid crystal display according to the
present comparative example, the width of the light block-
ing 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.
[0090] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0091] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence to FIG. 18 and FIG. 19. FIG. 18 and FIG. 19 are
cross-sectional views of the liquid crystal display accord-
ing to another comparative example taken along the lines
II-II and III-III of FIG. 1.
[0092] The liquid crystal display according to the com-
parative example shown in FIG. 1, FIG. 18, and FIG. 19
is almost the same as the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A. Accordingly, the description of similar portions
is omitted.
[0093] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 1, FIG. 2, and
FIG. 3A, in the liquid crystal display according to the
present comparative example, the common voltage line
301 is disposed under the common electrode 131 and
directly contacts the common electrode 131.
[0094] In the liquid crystal displays according to the
exemplary embodiment and comparative examples de-
scribed with reference to FIG. 1 to FIG. 17, the common
voltage line 301 is disposed above the common electrode
131.
[0095] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0096] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence to FIG. 20, FIG. 21, and FIG. 22. FIG. 20 is a layout

view of a liquid crystal display according to another com-
parative example, 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.
[0097] The liquid crystal display according to the
present comparative example includes a lower panel 100
and an upper panel 200 facing each other, and a liquid
crystal layer 3 interposed between two display panels
100 and 200.
[0098] 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 insu-
lating 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 re-
spect to the extending direction of the gate line 121. The
oblique angle between the data line 171 and the extend-
ing direction of the gate line 121 may be 45 degrees or
more. However, in the case of a liquid crystal display
according to an exemplary embodiment of the present
invention, the data line 171 may be extended in a straight
line.
[0099] A first passivation layer 180x is positioned on
the data conductors 171 and 175 and the exposed sem-
iconductor protrusion 154, and the first passivation layer
180x may be made of an organic insulating material or
an inorganic insulating material.
[0100] 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 dis-
play one of primary colors, for example, three primary
colors of red, green, and blue, or yellow, cyan, and ma-
genta. 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 230A, 230B, and 230C are made of an organic
material. Each of the color filters 230A, 230B, and 230C
may be extended to the data line 171, and two neighbor-
ing color filters 230A and 230B, or 230B and 230C, may
overlap on the boundary of the data line 171.
[0101] 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 ITO or IZO. The common
electrode 131 may have an opening 138 disposed on a
region corresponding to the main edge of the drain elec-
trode 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,
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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.
[0102] 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 an exemplary embodiment of the present invention,
the first portion may be omitted.
[0103] 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 that
of the data line 171, thereby preventing light leakage be-
tween two neighboring pixels 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.
[0104] The common electrode 131 and the common
voltage 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 pat-
tern has different thicknesses according to positions.
Next, after the second conductive layer and the first con-
ductive layer 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 re-
moved to form the second photosensitive film pattern.
The second conductive layer is etched by using the sec-
ond 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.
[0105] 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 ma-
terial.
[0106] 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 trans-
parent conductive material such as ITO or IZO.
[0107] The first passivation layer 180x, the color filter
230B, and the second passivation layer 180y have a plu-
rality 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 receiving a data voltage.
[0108] The contact hole 183 is formed at a position
corresponding to the opening 138 of the common elec-
trode 131.
[0109] 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 crys-
tal layer 3.
[0110] The branch electrode 133 of the common elec-
trode 131 overlaps the pixel electrode 191.
[0111] In the case of the liquid crystal display according
to the present comparative example, the common elec-
trode 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.
[0112] A first alignment layer 11 is coated on an inner
surface of the lower panel 100.
[0113] Next, the upper panel 200 will be described.
[0114] A second alignment layer 21 is coated on an
insulation substrate 210.
[0115] The first alignment layer 11 and the second
alignment layer 21 may be horizontal alignment layers.
[0116] The liquid crystal layer 3 interposed between
the lower panel 100 and the upper panel 200 includes
liquid crystal molecules, wherein the liquid crystal mole-
cules 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.
[0117] 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.
[0118] 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 elec-
trode 131, thereby determining the direction of the liquid
crystal molecules of the liquid crystal layer 3 and display-
ing a corresponding image.
[0119] The liquid crystal display according to the
present comparative example includes the common volt-
age 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 com-
mon voltage applied to the common electrode 131 is si-
multaneously 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 aper-
ture ratio of the liquid crystal display is increased.
[0120] Also, the liquid crystal display according to the
present comparative example includes the common
electrode 131 covering the data line 171 such that the
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crosstalk between the data line 171 and the pixel elec-
trode 191 may be reduced by the common electrode 131
and the light leakage by the parasitic capacitance be-
tween the data line 171 and the neighboring pixel elec-
trode 191 may be reduced. Also, the liquid crystal display
according to the present comparative example includes
the common voltage 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 re-
spect 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 re-
duced.
[0121] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0122] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines XXI-XXI and XXII-XXII of FIG. 20.
[0123] The liquid crystal display according to the com-
parative example shown in FIG. 20, FIG. 23, and FIG.
24 is almost the same as the liquid crystal display ac-
cording to the comparative example shown in FIG. 20,
FIG. 21, and FIG. 22. Accordingly, the description of sim-
ilar portions is omitted.
[0124] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 20, FIG. 21,
and FIG. 22, in the liquid crystal display according to the
present comparative example, a color filter 230 is dis-
posed 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.
[0125] 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. The first passivation layer 180x
may be omitted.
[0126] When the light blocking member 220 does not
exist, outer light may be reflected from the common volt-
age 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 pan-
el 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 misalignment is about -2mm to +2mm,
the width of the light blocking member 220 should be
greater than the width of the common voltage line 301
by about 4mm. 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.
[0127] In the liquid crystal display according to the
present comparative example, the width of the light block-
ing 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.
[0128] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 1,
FIG. 2, and FIG. 3A and the liquid crystal display accord-
ing to the comparative example shown in FIG. 20, FIG.
21, and FIG. 22 may be applied to the liquid crystal display
according to the present comparative example. Also, the
characteristics and the effects of the several constituent
elements according to the above-described comparative
example may be applied to the present comparative ex-
ample having the same constituent elements.
[0129] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence to FIG. 25, FIG. 26, and FIG. 27. FIG. 25 is a layout
view of a liquid crystal display according to another com-
parative example, 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.
[0130] The liquid crystal display according to the
present comparative example 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.
[0131] 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 insu-
lating layer 140, and a plurality of ohmic contacts 161,
163, and 165 are formed on the semiconductors 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 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 an
exemplary embodiment of the present invention, the data
line 171 may be extended in a straight line.
[0132] The first passivation layer 180x is positioned on
the data conductors 171 and 175 and the exposed sem-
iconductor protrusion 154, and the first passivation layer
180x may be made of the organic insulating material or
the inorganic insulating material.
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[0133] 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 dis-
play one of primary colors, for example, three primary
colors of red, green, and blue or yellow, cyan, and ma-
genta. 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 230A, 230B, and 230C are made of the organic
material. Each of the color filters 230A, 230B, and 230C
may be extended to the data line 171, and two neighbor-
ing color filters 230A and 230B, or 230B and 230C, may
overlap on the boundary of the data line 171.
[0134] A plurality of pixel electrodes 191 are formed
on the color filters 230A, 230B, and 230C. The pixel elec-
trode 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 IZO.
[0135] 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
electrically connected to the drain electrode 175 through
the contact hole 183, thereby receiving a data voltage.
[0136] 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.
[0137] A common electrode 131 is formed on the sec-
ond passivation layer 180y. The common electrode 131
may be made of the transparent conductive material such
as ITO or IZO. 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.
[0138] The branch electrode 133 of the common elec-
trode 131 overlaps the pixel electrode 191.
[0139] The common voltage line 301 is disposed on
the common electrode 131 and directly contacts the com-
mon electrode 131. The common voltage line 301 in-
cludes 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 an exemplary embodiment of the present
invention, the first portion may be omitted.
[0140] 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 neighboring with respect to the data line 171.
Accordingly, a light blocking member between two neigh-
boring pixels with respect to the data line 171 may be
omitted.
[0141] The common electrode 131 and the common
voltage 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 pho-
tosensitive film pattern having different thicknesses ac-
cording to positions is formed. Next, after the second
conductive layer 300 and the first conductive layer 130
are simultaneously etched by using the first photosensi-
tive film pattern as an etching mask, the height of the first
photosensitive film pattern is decreased and simultane-
ously 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 pho-
tosensitive 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.
[0142] 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 crys-
tal layer 3.
[0143] In the case of the liquid crystal display according
to the present comparative example, the common elec-
trode 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.
[0144] The first alignment layer 11 is coated on an inner
surface of the lower panel 100.
[0145] Next, the upper panel 200 will be described.
[0146] The second alignment layer 21 is coated on an
insulation substrate 210.
[0147] The first alignment layer 11 and the second
alignment layer 21 may be horizontal alignment layers.
[0148] The liquid crystal layer 3 interposed between
the lower panel 100 and the upper panel 200 includes
liquid crystal molecules, wherein the liquid crystal mole-
cules 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.
[0149] 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.
[0150] The data voltage applied to the pixel electrode
191 generates an electric field in the liquid crystal layer
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3 together with the common voltage applied to the com-
mon electrode 131, thereby determining the direction of
the liquid crystal molecules of the liquid crystal layer 3
and displaying a corresponding image.
[0151] The liquid crystal display according to the
present comparative example includes the common volt-
age 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 com-
mon voltage applied to the common electrode 131 is si-
multaneously 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 aper-
ture ratio of the liquid crystal display is increased.
[0152] Also, the liquid crystal display according to the
present comparative example includes the common
electrode 131 covering the data line 171 such that the
crosstalk between the data line 171 and the pixel elec-
trode 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 elec-
trode 191 may be reduced. Also, the liquid crystal display
according to the present comparative example includes
the common voltage line 301 having a width that is great-
er than the data line 171 such that the light leakage be-
tween 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 man-
ufacturing cost may be reduced.
[0153] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines XXI-XXI and XXII-XXII of FIG. 25.
[0154] The liquid crystal display according to the com-
parative example shown in FIG. 25, FIG. 28, and FIG.
29 is almost the same as the liquid crystal display ac-
cording to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.
[0155] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 20, FIG. 21,
and FIG. 22, the liquid crystal display according to the
present comparative example further includes the third
passivation 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 par-
asitic 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 re-
duces a step formed by the overlapping of the color filters
230A, 230B, and 230C disposed in the neighboring pix-

els, 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 com-
ponent of the color filter from being exposed, and the
third passivation layer 180z is formed at a lower temper-
ature than the gate insulating layer 140 such that defor-
mation 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 according
to the refractive index difference between the underlying
color filter and the organic insulator.
[0156] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0157] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0158] The liquid crystal display according to the com-
parative example shown in FIG. 25, FIG. 30, and FIG.
31 is almost the same as the liquid crystal display ac-
cording to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.
[0159] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 25, FIG. 26,
and FIG. 27, the liquid crystal display according to the
present comparative example further includes the third
passivation layer 180z between the color filters 230A,
230B, and 230C and the common electrode 131, and the
third passivation layer 180z includes a lower layer 180zp
and an upper layer 180zq. The lower layer 180zp of the
third passivation layer 180z may be an inorganic insulat-
ing layer, and prevents the component of the color filter
from being exposed outside. The upper layer 180zq 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 insulating layer 140 such
that the deformation and the color change of the color
filters 230A, 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 180zq 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 uni-
formly rubbed. The third passivation layer 180z is dis-
posed between the data line 171 and the common voltage
line 301 such that the parasitic capacitance is decreased
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between the data line 171 and the common voltage line
301, thereby reducing the signal delay of the data line
171.
[0160] In the liquid crystal display according to the
present comparative example, 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 an exem-
plary embodiment of the present invention, the lower lay-
er 180zp of the third passivation layer 180z may be the
organic insulator and the upper layer 180zq may be the
inorganic insulating layer.
[0161] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0162] Next, the liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0163] The liquid crystal display according to the com-
parative example shown in FIG. 25, FIG. 32, and FIG.
33 is similar to the liquid crystal display according to the
comparative example shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions
is omitted.
[0164] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 25, FIG. 26,
and FIG. 27, the liquid crystal display according to the
present comparative example further includes the third
passivation layer 180z between the color filters 230A,
230B, and 230C and the common electrode 131, and the
third passivation 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 passi-
vation layer 180z is disposed in the portion corresponding
to the portion where the common voltage line 301 is dis-
posed 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 passi-
vation layer 180z including the organic material may be
reduced and the reduction of transmittance may be pre-
vented. The third passivation layer 180z is disposed be-
tween 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, there-
by reducing the signal delay of the data line 171.
[0165] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 25,

FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0166] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0167] The liquid crystal display according to the com-
parative example shown in FIG. 25, FIG. 34, and FIG.
35 is similar to the liquid crystal display according to the
comparative example shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions
is omitted.
[0168] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 25, FIG. 26,
and FIG. 27, in the liquid crystal display according to the
present comparative example, 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 sec-
ond 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.
[0169] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0170] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 36 and FIG. 37
as well as FIG. 25. FIG. 36 and FIG. 37 are cross-sec-
tional views of the liquid crystal display according to an-
other exemplary embodiment of the present invention
taken along the lines XXVI-XXVI and XXVII-XXVII of FIG.
25.
[0171] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 25, FIG. 36, and FIG.
37 is similar to the liquid crystal display according to the
comparative example shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions
is omitted.
[0172] In contrast to the liquid crystal display according
to the comparative example 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
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filters 230A, 230B, and 203C. Also, the width of the sec-
ond portion of the common voltage line 301 disposed at
a 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 em-
bodiment 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 re-
ducing 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 dis-
posed in the neighboring pixels, and thereby the align-
ment layer 11 may be uniformly rubbed. However, the
third passivation layer 180z may be an inorganic insulat-
ing 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 in-
sulating 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 re-
duce the transmittance loss according to the refractive
index difference between the underlying color filter and
the organic insulator.
[0173] All characteristics of the liquid crystal display
according to the comparative example 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
comparative example may be applied to the present ex-
emplary embodiment having the same constituent ele-
ments.
[0174] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0175] The liquid crystal display according to the com-
parative example shown in FIG. 25, FIG. 38, and FIG.
39 is similar to the liquid crystal display according to the
comparative example shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions
is omitted.
[0176] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 25, FIG. 26,
and FIG. 27, the liquid crystal display according to the
present comparative example 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.
[0177] When the light blocking member 220 does not

exist, outer light may be reflected from the common volt-
age 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 pan-
el 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 -2mm to +2mm, the width of the light blocking
member 220 should be greater than the width of the com-
mon voltage line 301 by about 4mm. However, when as-
sembling the upper panel 200 and the lower panel 100,
when the degree of misalignment is changed, the differ-
ence between the width of the light blocking member 220
and the width of the common voltage line 301 is also
changed.
[0178] In the liquid crystal display according to the
present comparative example, the width of the light block-
ing 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.
[0179] 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 compared to the case where the color filter 230 is
disposed in the upper panel 200. According to the present
comparative example, 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 dis-
posed in the upper panel 200. In the case of the liquid
crystal display according to the present comparative ex-
ample, the common voltage line 301 disposed in the low-
er panel 100 functions as a light blocking member such
that the width of the light blocking member 220 may be
reduced compared with the case where the common volt-
age line 301 does not exist.
[0180] In the case of a liquid crystal display according
to an exemplary embodiment of the present invention,
the common voltage line 301 may be formed of a con-
ductive 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 prevent-
ed without the light blocking member 220 of the upper
panel 200. Accordingly, the aperture ratio of the liquid
crystal display may be further increased.
[0181] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0182] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
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ence 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 comparative example taken
along the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0183] The liquid crystal display according to the com-
parative example shown in FIG. 25, FIG. 40, and FIG.
41 is almost the same as the liquid crystal display ac-
cording to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.
[0184] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 25, FIG. 26,
and FIG. 27, the liquid crystal display according to the
present comparative example includes the color filter 230
disposed 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.
[0185] 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. The first passivation layer 180x
may be omitted.
[0186] The light blocking member 220 may prevent the
light from passing through the side of the common voltage
line 301.
[0187] 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 -2mm to +2mm, the width of the light blocking
member 220 should be greater than the width of the com-
mon voltage line 301 by about 4mm. However, when as-
sembling the upper panel 200 and the lower panel 100,
when the degree of misalignment is changed, the differ-
ence between the width of the light blocking member 220
and the width of the common voltage line 301 is also
changed.
[0188] In the liquid crystal display according to the
present comparative example, the width of the light block-
ing 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.
[0189] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.

[0190] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0191] The liquid crystal display according to the com-
parative example shown in FIG. 25, FIG. 42, and FIG.
43 is almost the same as the liquid crystal display ac-
cording to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.
[0192] In contrast to the liquid crystal display according
to the comparative example 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 common voltage line 301 is formed to be large
enough such that the light leakage according to the ir-
regular movement of the liquid crystal molecules that may
be generated on the circumference of the common elec-
trode 131 may be prevented.
[0193] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
comparative example may be applied to the present com-
parative example having the same constituent elements.
[0194] Next, a liquid crystal display according to an-
other comparative example will be described with refer-
ence 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 comparative example taken
along the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0195] The liquid crystal display according to the com-
parative example shown in FIG. 25, FIG. 44, and FIG.
45 is almost the same as the liquid crystal display ac-
cording to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.
[0196] In contrast to the liquid crystal display according
to the comparative example shown in FIG. 25, FIG. 26,
and FIG. 27, in the liquid crystal display according to the
present comparative example, the common voltage line
301 is disposed under the common electrode 131 and
directly contacts the common electrode 131.
[0197] In the liquid crystal displays according to the
exemplary embodiment and comparative examples de-
scribed with reference to FIG. 25 to FIG. 43, the common
voltage line 301 may be disposed under the common
electrode 131.
[0198] All characteristics of the liquid crystal display
according to the comparative example shown in FIG. 25,
FIG. 26, and FIG. 27 may be applied to the liquid crystal
display according to the present comparative example.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
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comparative example may be applied to the present com-
parative example having the same constituent elements.
[0199] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 46, FIG. 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.
[0200] Firstly, referring to FIG. 46, a data line 171 of a
liquid crystal display according to an exemplary embod-
iment 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 accord-
ing to the gate line 121 and the data line 171.
[0201] 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 be-
tween 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 301b overlapping
the data line 171. The first portion 301a of the common
voltage line 301 overlaps all gate lines 121, and the sec-
ond portion 301b 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.
[0202] 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 be-
tween two neighboring gate lines 121, and a common
voltage line 301 includes the first portion 301a overlap-
ping the gate line 121 and the second portion 301b over-
lapping 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 301b 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.
[0203] 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 be-
tween two neighboring gate lines 121, and a common
voltage line 301 includes the first portion 301a overlap-
ping the gate line 121 and the second portion 301b over-
lapping 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 301b 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 oth-
er.
[0204] 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 be-
tween two neighboring gate lines 121, and a common
voltage line 301 includes the first portion 301a overlap-
ping the gate line 121 and the second portion 301b over-
lapping 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 301b 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.
[0205] However, the arrangement of the common volt-
age line 301 is not limited thereto and may be variously
changed.
[0206] 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 scope of the
invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended
claims.

Claims

1. A liquid crystal display comprising:

a first substrate;
a plurality of gate lines (121) and a plurality of
data lines (171) disposed on the first substrate;
a plurality of thin film transistors respectively
connected to the plurality of gate lines (121) and
the plurality of data lines (171);
a plurality of color filters (230A, 230B, 230C) dis-
posed on the plurality of thin film transistors;
a common electrode (131) disposed on the color
filters (230A, 230B, 230C);
a common voltage line (301) directly contacting
the common electrode (131);
a plurality of pixel electrodes (191) disposed on
the color filters (230A, 230B, 230C) and over-
lapping the common electrode (131),
a first insulating layer disposed between the
common electrode (131) and the pixel elec-
trodes (191);
a second substrate facing the first substrate, and
a light blocking member (220), wherein at least
one of the common electrode (131) and the plu-
rality of pixel electrodes (191) comprises a
branch electrode, and the common voltage line
(301) includes a first portion parallel to the data
lines (171) and overlapping at least one data line
(171) and the light blocking member (220)

33 34 



EP 2 573 617 B1

19

5

10

15

20

25

30

35

40

45

50

55

characterized in that
the light blocking member (220) is disposed on
the first substrate and between two neighboring
color filters and disposed at a position corre-
sponding to said at least one data line (171), and
the liquid crystal display further comprises a sec-
ond insulating layer (180Z) disposed on the plu-
rality of color filters (230A, 230B, 230C) and the
light blocking member (220), and under the com-
mon electrode (131) and the pixel electrodes
(191), the second insulating layer (180Z) being
disposed between the data line (171) and the
common voltage line (301).

2. The liquid crystal display of claim 1, wherein the com-
mon voltage line (301) is disposed directly on or di-
rectly under the common electrode (131).

3. The liquid crystal display of one of claims 1 and 2,
wherein the width of the first portion of the common
voltage line (301) is equal to or greater than the width
of the data line (171).

4. The liquid crystal display of one of claims 1 to 3,
wherein the common voltage line (301) further com-
prises a second portion overlapping at least one of
the plurality of gate lines (121).

5. The liquid crystal display of claim 4, wherein the sec-
ond portion of the common voltage line (301) is dis-
posed on one of every three neighboring gate lines
among the plurality of gate lines (121).

6. The liquid crystal display of one of claims 4 to 5,
wherein the first portion of the common voltage line
(301) is disposed on one of every three neighboring
data lines among the plurality of data lines (171).

7. The liquid crystal display of one of claims 4 to 5,
wherein the first portion of the common voltage line
(301) is disposed on one of every six neighboring
data lines among the plurality of data lines (171).

Patentansprüche

1. Flüssigkristallanzeige, umfassend:

ein erstes Substrat;
eine Vielzahl von Gate-Leitungen (121) und eine
Vielzahl von Datenleitungen (171), die an dem
ersten Substrat angeordnet sind;
eine Vielzahl von Dünnfilmtransistoren, die je-
weils mit der Vielzahl von Gate-Leitungen (121)
und der Vielzahl von Datenleitungen (171) ver-
bunden sind;
eine Vielzahl von Farbfiltern (230A, 230B,
230C), die an der Vielzahl von Dünnfilmtransis-

toren angeordnet sind;
eine gemeinsame Elektrode (131), die an den
Farbfiltern (230A, 230B, 230C) angeordnet ist;
eine gemeinsame Spannungsleitung (301), die
die gemeinsame Elektrode (131) direkt kontak-
tiert;
eine Vielzahl von Pixelelektroden (191), die an
den Farbfiltern (230A, 230B, 230C) angeordnet
ist und die gemeinsame Elektrode (131) über-
lappt,
eine erste Isolierschicht, die zwischen der ge-
meinsamen Elektrode (131) und den Pixelelek-
troden (191) angeordnet ist;
ein zweites Substrat, das dem ersten Substrat
zugewandt ist, und
ein Lichtblockierungselement (220), wobei zu-
mindest eines von der gemeinsamen Elektrode
(131) und der Vielzahl von Pixelelektroden (191)
eine Zweigelektrode umfasst, und
die gemeinsame Spannungsleitung (301) einen
ersten Abschnitt parallel zu den Datenleitungen
(171) und zumindest eine Datenleitung (171)
und das Lichtblockierungselement (220) über-
lappend beinhaltet,
dadurch gekennzeichnet, dass
das Lichtblockierungselement (220) an dem
ersten Substrat und zwischen zwei benachbar-
ten Farbfiltern angeordnet ist und an einer Po-
sition entsprechend der zumindest einen Daten-
leitung (171) angeordnet ist, und die Flüssigkris-
tallanzeige ferner eine zweite Isolierschicht
(180Z) umfasst, die an der Vielzahl von Farbfil-
tern (230A, 230B, 230C) und dem Lichtblockie-
rungselement (220) und unter der gemeinsa-
men Elektrode (131) und den Pixelelektroden
(191) angeordnet ist,
wobei die zweite Isolierschicht (180Z) zwischen
der Datenleitung (171) und der gemeinsamen
Spannungsleitung (301) angeordnet ist.

2. Flüssigkristallanzeige nach Anspruch 1, wobei die
gemeinsame Spannungsleitung (301) direkt an oder
direkt unter der gemeinsamen Elektrode (131) an-
geordnet ist.

3. Flüssigkristallanzeige nach einem der Ansprüche 1
und 2, wobei die Breite des ersten Abschnitts der
gemeinsamen Spannungsleitung (301) gleich der
oder größer als die Breite der Datenleitung (171) ist.

4. Flüssigkristallanzeige nach einem der Ansprüche 1
bis 3, wobei die gemeinsame Spannungsleitung
(301) ferner einen zweiten Abschnitt umfasst, der
zumindest eine aus der Vielzahl von Gate-Leitungen
(121) überlappt.

5. Flüssigkristallanzeige nach Anspruch 4, wobei der
zweite Abschnitt der gemeinsamen Spannungslei-
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tung (301) an jeder dritten benachbarten Gate-Lei-
tung aus der Vielzahl von Gate-Leitungen (121) an-
geordnet ist.

6. Flüssigkristallanzeige nach einem der Ansprüche 4
bis 5, wobei der erste Abschnitt der gemeinsamen
Spannungsleitung (301) an jeder dritten benachbar-
ten Datenleitung aus der Vielzahl von Datenleitun-
gen (171) angeordnet ist.

7. Flüssigkristallanzeige nach einem der Ansprüche 4
bis 5, wobei der erste Abschnitt der gemeinsamen
Spannungsleitung (301) an jeder sechsten benach-
barten Datenleitung aus der Vielzahl von Datenlei-
tungen (171) angeordnet ist.

Revendications

1. Affichage à cristaux liquides comprenant :

un premier substrat ;
un grand nombre de lignes de grille (121) et un
grand nombre de lignes de données (171) dis-
posées sur le premier substrat ;
un grand nombre de transistors à couches min-
ces connectés respectivement au grand nombre
de lignes de grille (121) et au grand nombre de
lignes de données (171) ;
un grand nombre de filtres colorés (230A, 230B,
230C) disposés sur le grand nombre de transis-
tors à couches minces ;
une électrode commune (131) disposée sur les
filtres colorés (230A, 230B, 230C) ;
une ligne de tension commune (301) en contact
direct avec l’électrode commune (131) ;
un grand nombre d’électrodes de pixel (191) dis-
posées sur les filtres colorés (230A, 230B,
230C) et chevauchant l’électrode commune
(131) ;
une première couche isolante disposée entre
l’électrode commune (131) et les électrodes de
pixel (191) ;
un deuxième substrat faisant face au premier
substrat et
un élément arrêtant la lumière (220),
dans lequel au moins une électrode parmi l’élec-
trode commune (131) et le grand nombre d’élec-
trodes de pixel (191) comprend une électrode
de branche et la ligne de tension commune (301)
comprend une première partie parallèle aux li-
gnes de données (171) et chevauchant au
moins une ligne de données (171) et l’élément
arrêtant la lumière (220),
caractérisé en ce que l’élément arrêtant la lu-
mière (220) est disposé sur le premier substrat
et entre deux filtres colorés voisins et disposé
dans une position correspondant à ladite au

moins une ligne de données (171), et
l’affichage à cristaux liquides comprend en outre
une deuxième couche isolante (180Z) disposée
sur le grand nombre de filtres colorés (230A,
230B, 230C) et l’élément arrêtant la lumière et
sous l’électrode commune (131) et les électro-
des de pixel (191), la deuxième couche isolante
(180Z) étant disposée entre la ligne de données
(171) et la ligne de tension commune (301).

2. Affichage à cristaux liquides selon la revendication
1, dans lequel la ligne de tension commune (301)
est disposée directement sur ou directement sous
l’électrode commune (131).

3. Affichage à cristaux liquides selon l’une des reven-
dications 1 et 2, dans lequel la largeur de la première
partie de la ligne de tension commune (301) est éga-
le ou supérieure à la largeur de la ligne de données
(171).

4. Affichage à cristaux liquides selon l’une des reven-
dications 1 à 3, dans lequel la ligne de tension com-
mune (301) comprend en outre une deuxième partie
qui chevauche au moins une ligne parmi le grand
nombre de lignes de grille (121).

5. Affichage à cristaux liquides selon la revendication
4, dans lequel la deuxième partie de la ligne de ten-
sion commune (301) est disposée sur une ligne de
chaque groupe de trois lignes de grille voisines parmi
le grand nombre de lignes de grille (121).

6. Affichage à cristaux liquides selon l’une des reven-
dications 4 à 5, dans lequel la première partie de la
ligne de tension commune (301) est disposée sur
une ligne de chaque groupe de trois lignes de don-
nées voisines parmi le grand nombre de lignes de
données (171).

7. Affichage à cristaux liquides selon l’une des reven-
dications 4 à 5, dans lequel la première partie de la
ligne de tension commune (301) est disposée sur
une ligne de chaque groupe de six lignes de données
voisines parmi le grand nombre de lignes de don-
nées (171).
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