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(54)  Active matrix liquid crystal display

(57) A fringe-field switching liquid crystal display in
which the common voltage line (301) is disposed directly
on or directly under the common electrode (131) and di-

rectly contacts the common electrode (131) such that a
signal delay of the common voltage line may be reduced
and simultaneously a reduction in the aperture ratio of
the liquid crystal display may be prevented.
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Description
BACKGROUND

[0001] FIELD

[0002] Exemplary embodiments of the present inven-
tion relate to a liquid crystal display.

[0003] DISCUSSION OF THE BACKGROUND
[0004] Aliquid 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,inthe 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] Exemplary embodiments of the present inven-
tion may prevent a decreased aperture ratio of a liquid
crystal display and may reduce signal delay of a common
voltage line in a display having field generating elec-
trodes disposed on the same substrate.

[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] An exemplary embodiment of the present in-
vention discloses a liquid crystal display which includes:
a first substrate; a plurality of gate lines and a plurality of
data lines disposed on the first substrate; a plurality of
thinfilm transistors respectively connected to the plurality
of gate lines and the plurality of data lines; a plurality of
color filters disposed on the plurality of thin film transis-
tors; a plurality of pixel electrodes and common elec-
trodes disposed on the plurality of color filters and over-
lapping each other via a first insulating layer; and a com-
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mon voltage line directly contacting the common elec-
trode.

[0010] An exemplary embodiment of the present in-
vention also discloses a liquid crystal display which in-
cludes: a first substrate; a plurality of gate lines and a
plurality of data lines disposed on the first substrate; a
plurality of thin film transistor respectively connected to
the plurality of gate lines and the plurality of data lines;
a plurality of color filters disposed on the plurality of thin
film transistors; a common electrode disposed on the plu-
rality of color filters; a common voltage line directly con-
tacting the common electrode; a firstinsulating layer dis-
posed on the common electrode; and a plurality of pixel
electrodes disposed on the first insulating layer, wherein
the common electrode and the plurality of pixel elec-
trodes overlap each other, and at least one of the com-
mon electrode and the plurality of pixel electrodes in-
cludes a branch electrode.

[0011] An exemplary embodiment of the present in-
vention also discloses a liquid crystal display which in-
cludes: a first substrate; a plurality of gate lines and a
plurality of data lines disposed on the first substrate; a
plurality of thin film transistors respectively connected to
the plurality of gate lines and the plurality of data lines;
a plurality of color filters disposed on the plurality of thin
film transistors; a plurality of pixel electrodes disposed
on the plurality of color filters; a first insulating layer dis-
posed on the pixel electrodes; a common electrode dis-
posed on the firstinsulating layer; and a common voltage
line directly contacting the common electrode, wherein
the common electrode and the plurality of pixel elec-
trodes overlap each other, and at least one of the com-
mon electrode and the plurality of pixel electrodes in-
cludes a branch electrode.

[0012] 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

[0013] The accompanying drawings, which are includ-
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.

[0014] FIG. 1is alayout view of a liquid crystal display
according to an exemplary embodiment of the present
invention.

[0015] FIG. 2 and FIG. 3A are cross-sectional views
of the liquid crystal display according to an exemplary
embodiment of the present invention taken along the
lines II-Il and 1lI-1ll of FIG. 1.

[0016] FIG.3Bis across-sectional view showing a por-
tion of a manufacturing method of the liquid crystal dis-
play shown in FIG. 3A.

[0017] FIG. 4 and FIG. 5 are cross-sectional views of
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the liquid crystal display according to another exemplary
embodiment of the present invention taken along the
lines 1l-1l and llI-Ill of FIG. 1.

[0018] FIG. 6 and FIG. 7 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the
lines II-11 and IlI-Ill of FIG. 1.

[0019] FIG. 8 and FIG. 9 are cross-sectional views of
the liquid crystal display according to another exemplary
embodiment of the present invention taken along the
lines Il-1l and IlI-Ill of FIG. 1.

[0020] FIG. 10 and FIG. 11 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines II-1l and 1lI-Ill of FIG. 1.

[0021] FIG. 12 and FIG. 13 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines II-1l and 1lI-Ill of FIG. 1.

[0022] FIG. 14 and FIG. 15 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines II-1l and 1lI-Ill of FIG. 1.

[0023] FIG. 16 and FIG. 17 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines II-1l and llI-Ill of FIG. 1.

[0024] FIG. 18 and FIG. 19 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines II-1l and 1lI-Ill of FIG. 1.

[0025] FIG. 20isalayoutview of a liquid crystal display
according to another exemplary embodiment of the
presentinvention,and FIG. 21 and FIG. 22 are cross-sec-
tional views of the liquid crystal display taken along the
lines XXI-XXI and XXII-XXII of FIG. 20.

[0026] FIG. 23 and FIG. 24 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXI-XXI and XXII-XXII of FIG. 20.

[0027] FIG. 25isalayoutview of a liquid crystal display
according to another exemplary embodiment of the
presentinvention, and FIG. 26 and FIG. 27 are cross-sec-
tional views of the liquid crystal display taken along the
lines XXVI-XXVI and XXVII-XXVII of FIG. 25.

[0028] FIG. 28 and FIG. 29 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0029] FIG. 30 and FIG. 31 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0030] FIG. 32 and FIG. 33 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0031] FIG. 34 and FIG. 35 are cross-sectional views
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of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0032] FIG. 36 and FIG. 37 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0033] FIG. 38 and FIG. 39 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0034] FIG. 40 and FIG. 41 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25

[0035] FIG. 42 and FIG. 43 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0036] FIG. 44 and FIG. 45 are cross-sectional views
of the liquid crystal display according to another exem-
plary embodiment of the present invention taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0037] 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.

[0038] DETAILED DESCRIPTION OF THE EXEM-
PLARY EMBODIMENTS

[0039] 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 to those skilled in
the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity. Like
reference numerals in the drawings denote like elements.
[0040] Itwill be understood that when an element such
as alayer, 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 s 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 ormoreitems X, Y,and Z (e.g., XYZ, XYY, YZ,Z2Z).
[0041] A liquid crystal display according to an exem-
plary embodiment of the present invention will be de-
scribed with reference to FIG. 1, FIG. 2, FIG. 3A, and
FIG. 3B. FIG. 1 is a layout view of a liquid crystal display
according to an exemplary embodiment of the present
invention, FIG. 2 and FIG. 3A are cross-sectional views
of the liquid crystal display according to an exemplary
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embodiment of the present invention taken along the
lines lI-Il and llI-Ill 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.
[0042] A liquid crystal display according to an exem-
plary embodiment of the presentinventionincludes a low-
er panel 100 and an upper panel 200, and a liquid crystal
layer 3 interposed between the two display panels 100
and 200.

[0043] First, the lower panel 100 will be described.
[0044] A plurality of gate lines 121 are formed on an
insulation substrate 110.

[0045] 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.

[0046] A gateinsulatinglayer 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).

[0047] A plurality of semiconductors 151 are formed
on the gate insulating layer 140. The semiconductor 151
includes a protrusion 154 extending toward the gate elec-
trode 124. However, in a case of the liquid crystal display
according to another exemplary embodiment of the
present invention, the semiconductor 151 may be only
disposed on the gate electrode 124. The semiconductors
151 may include at least one of an amorphous semicon-
ductor, a crystallized semiconductor, and an oxide sem-
iconductor.

[0048] 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.

[0049] 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.

[0050] 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
angel 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 another exemplary embodiment of the present inven-
tion, the data line 171 may be extended in a straight line.
[0051] The drain electrode 175 includes one end of a
bar type and the other end having a wide area that faces

10

15

20

25

30

35

40

45

50

55

the source electrode 173 with respect to the gate elec-
trode 124.

[0052] 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.

[0053] 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.

[0054] 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.

[0055] 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.
[0056] 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
portion and the second portion are connected to each
other. However, in the case of a liquid crystal display
according to another exemplary embodiment of the
present invention, at least one of the first portion and the
second portion may be omitted.

[0057] 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.

[0058] The common voltage line 301 may be made of
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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.

[0059] 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
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substrate 110.

[0060] 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 organicinsulating material or aninorganicinsulating
material.

[0061] 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
uppertransverse 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 another exemplary em-
bodiment 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 I1ZO.

[0062] 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.

[0063] The contact hole 183 is formed at a position
corresponding to the opening 138 of the common elec-
trode 131.

[0064] 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.

[0065] The branch electrode 193 of the pixel electrode
191 overlaps the common electrode 131 having the plane
shape.

[0066] In the case of a liquid crystal display according
to the present exemplary embodiment, 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 dataline 171 and the pixel electrode
191 and light leakage caused by a parasitic capacitance
between the data line 171 and the neighboring pixel elec-
trode 191 may be reduced.

[0067] A first alignment layer 11 is coated on an inner
surface of the lower panel 100.

[0068] Next, the upper panel 200 will be described.
[0069] A second alignment layer 21 is coated on an
insulation substrate 210.

[0070] The first alignment layer 11 and the second
alignment layer 21 may be horizontal alignment layers.
[0071] 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.
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[0072] 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.

[0073] Abacklightunit (notshown) 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.

[0074] 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.

[0075] 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, athick insulating
layer having a low dielectric ratio is formed between the
dataline 171 and the field generating electrodes 131 and
191. However, the liquid crystal display according to the
present exemplary embodiment includes the color filters
230A, 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.

[0076] 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.

[0077] Theliquid 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-
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tween two neighboring pixels. Accordingly, the light
blocking member may be omitted.

[0078] Asabovedescribed above, the liquid crystal dis-
play according to an exemplary embodiment of the
present invention does not consider the alignment error
between the lower panel 100 and the upper panel 200,
and the light blocking member may be omitted such that
the aperture ratio is increased.

[0079] 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 presentinvention 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, the light blocking member may be omitted,
and the manufacturing cost may be reduced.

[0080] 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.
[0081] Also, the liquid crystal display according to the
present exemplary embodiment 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 is reduced by the common electrode 131, and
the light leakage by the parasitic capacitance between
the data line 171 and the neighboring pixel electrode 191
may be reduced.

[0082] Next, the liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 4 and FIG. 5, as
well as FIG. 1. FIG. 4 and FIG. 5 are cross-sectional
views of the liquid crystal display according to another
exemplary embodiment of the present invention taken
along the lines II-1l and IlI-1lI of FIG. 1.

[0083] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 1, FIG. 4, and FIG.
5 is almost the same as the liquid crystal display accord-
ing to the exemplary embodiment shown in FIG. 1, FIG.
2, and FIG. 3A. Accordingly, the description of similar
portions is omitted.

[0084] Incontrasttothe liquid crystal display according
to the exemplary embodiment shown in FIG. 1, FIG. 2,
and FIG. 3A, the liquid crystal display according to the
present exemplary embodiment further includes a third
passivation layer 180z between the color filters 230A,
230B, and 230C and the common electrode 131. The
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third passivation layer 180z is disposed between the data
line 171 and the common voltage line 301 such that the
parasitic capacitance is decreased between the data line
171 and the common voltage line 301, thereby reducing
the signal delay of the data line 171. The third passivation
layer 180z may be made of an organic material and may
have a flat surface. The third passivation layer 180z 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 a com-
ponent of the color filter from being exposed, and at this
time, the third passivation layer 180z is formed at a lower
temperature than the gate insulating layer 140 such that
deformation and color change of the color filters 230A,
230B, and 230C may be prevented. Also, the third pas-
sivation layer 180z may reduce the transmittance loss
resulting from the refractive index difference between the
underlying color filter and the organic insulator.

[0085] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display of the present exemplary embodiment. Also, the
characteristics and the effects of the several constituent
elements according to the above-described exemplary
embodiment may be applied to the present exemplary
embodiment having the same constituent elements.
[0086] Next, the liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 6 and FIG. 7 as
well as FIG. 1. FIG. 6 and FIG. 7 are cross-sectional
views of the liquid crystal display according to another
exemplary embodiment of the present invention taken
along the lines II-1l and 1lI-11l of FIG. 1.

[0087] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 1, FIG. 6, and FIG.
7 is similar to the liquid crystal display according to the
exemplary embodimentshowninFIG. 1,FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.

[0088] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 1, FIG. 2,
and FIG. 3A, the liquid crystal display according to the
present exemplary embodiment further includes the third
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 made of aninorganic
insulating 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,
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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.

[0089] In the liquid crystal display according to the
present exemplary embodiment, the lower layer 180zp
of the third passivation layer 180z is the inorganic insu-
lating layer and the upper layer 180zq is the organic in-
sulator. However, in a liquid crystal display according to
another exemplary embodiment of the present invention,
the lower layer 180zp of the third passivation layer 180z
may be the organic insulator and the upper layer 180zq
may be the inorganic insulating layer.

[0090] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0091] Next, the liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 8 and FIG. 9 as
well as FIG. 1. FIG. 8 and FIG. 9 are cross-sectional
views of the liquid crystal display according to another
exemplary embodiment of the present invention taken
along the lines II-Il and IlI-1lI of FIG. 1.

[0092] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 1, FIG. 8, and FIG.
9 is similar to the liquid crystal display according to the
exemplary embodiment shownin FIG. 1, FIG. 2,and FIG.
3A. Accordingly, the description of similar portions is
omitted.

[0093] Incontrasttothe liquid crystal display according
to the exemplary embodiment shown in FIG. 1, FIG. 2,
and FIG. 3A, the liquid crystal display according to the
present exemplary embodiment further includes the third
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 in a portion
corresponding to a portion where the common voltage
line 301 is disposed. The third passivation layer 180z
may be made of the organic material or the inorganic
material and may have a flat surface. In this way, the
third passivation layer 180z is disposed in the portion
corresponding to the portion where the common voltage
line 301 is disposed such that the third passivation layer
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180z is not formed in the display area (e.g., the area
where the pixel electrode 191 is formed) displaying the
image, and absorption of the light of the backlight by the
third passivation layer 180z including the organic material
may therefore be reduced and the reduction of transmit-
tance may be prevented. The third passivation layer 180z
is disposed between the data line 171 and the common
voltage line 301 such that the parasitic capacitance is
decreased between the data line 171 and the common
voltage line 301, thereby reducing the signal delay of the
data line 171.

[0094] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0095] Next, the liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 10 and FIG. 11
aswellasFIG.1.FIG. 10and FIG. 11 are cross-sectional
views of the liquid crystal display according to another
exemplary embodiment of the present invention taken
along the lines II-1l and llI-11l of FIG. 1.

[0096] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 1, FIG. 10, and FIG.
11 is similar to the liquid crystal display according to the
exemplary embodimentshownin FIG. 1,FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.

[0097] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 1, FIG. 2,
and FIG. 3A, in the liquid crystal display according to the
present exemplary embodiment, the color filters 230A,
230B, and 203C of two neighboring pixels with respect
to the data line 171 do not overlap, and a light blocking
member 220 is disposed between two neighboring color
filters 230A, 230B, and 203C. Also, the width of the 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.

[0098] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0099] Next, the liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 12 and FIG. 13
aswellasFIG. 1.FIG. 12and FIG. 13 are cross-sectional
views of the liquid crystal display according to another
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exemplary embodiment of the present invention taken
along the lines II-1l and llI-1lI of FIG. 1.

[0100] 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
exemplary embodiment shownin FIG. 1, FIG. 2,and FIG.
3A. Accordingly, the description of similar portions is
omitted.

[0101] Incontrasttothe liquid crystal display according
to the exemplary embodiment shown in FIG. 1, FIG. 2,
and FIG. 3A, in the liquid crystal display according to the
present exemplary embodiment, the color filters 230A,
230B, and 203C of two 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.

[0102] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0103] Next, the liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 14 and FIG. 15
aswellasFIG. 1. FIG. 14 and FIG. 15 are cross-sectional
views of the liquid crystal display according to another
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exemplary embodiment of the present invention taken
along the lines II-1l and 1lI-11l of FIG. 1.

[0104] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 1, FIG. 14, and FIG.
15 is similar to the liquid crystal display according to the
exemplary embodimentshowninFIG. 1,FIG. 2, and FIG.
3A. Accordingly, the description of similar portions is
omitted.

[0105] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 1, FIG. 2,
and FIG. 3A, the liquid crystal display according to the
present exemplary embodiment further includes the light
blocking member 220 disposed in the upper panel 200.
The light blocking member 220 may prevent light from
passing through the side of the common voltage line 301.
[0106] 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 arange of the misalignmentis about-2pmto +2um,
the width of the light blocking member 220 should be
greater than the width of the common voltage line 301
by about 4um. 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.

[0107] In detail, in the liquid crystal display according
to the present exemplary embodiment, the width of the
light blocking member 220 is greater than the width of
the data line 171, and the width of the data line 171 may
be equal to or greater than the width of the common volt-
age line 301.

[0108] Inthe case ofthe 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 errorrange 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 exem-
plary embodiment, the line width of the light blocking
member 220 of the liquid crystal display may be narrow
compared with the case where the color filter 230 is dis-
posed in the upper panel 200. In the case of the liquid
crystal display according to the present exemplary em-
bodiment, 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 com-
mon voltage line 301 does not exist.

[0109] Inthe case ofthe 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
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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.
[0110] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0111] Next, the liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 16 and FIG. 17
aswellasFIG. 1. FIG. 16 and FIG. 17 are cross-sectional
views of the liquid crystal display according to another
exemplary embodiment of the present invention taken
along the lines II-1l and llI-1lI of FIG. 1.

[0112] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 1, FIG. 16, and FIG.
17 is almost the same as the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A. Accordingly, the description of sim-
ilar portions is omitted.

[0113] Incontrasttothe liquid crystal display according
to the exemplary embodiment shown in FIG. 1, FIG. 2,
and FIG. 3A, the liquid crystal display according to the
present exemplary embodiment includes the color filter
230 disposed 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.

[0114] 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.

[0115] The light blocking member 220 may prevent the
lightfrom passing through the side of the common voltage
line 301.

[0116] 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
should be greater than the width of the common voltage
line 301, and for example, when a range of the misalign-
ment is about -2pm to +2um, the width of the light block-
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ing member 220 should be greater than the width of the
common voltage line 301 by about 4.m. 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.

[0117] In the liquid crystal display according to the
present exemplary embodiment, the width of the light
blocking member 220 is greater than the width of the data
line 171, and the width of the data line 171 may be equal
to or greater than the width of the common voltage line
301.

[0118] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0119] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 18 and FIG. 19.
FIG. 18 and FIG. 19 are cross-sectional views of the liquid
crystal display according to another exemplary embodi-
ment of the present invention taken along the lines II-1I
and -1l of FIG. 1.

[0120] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 1, FIG. 19, and FIG.
19 is almost the same as the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 1,
FIG. 2, and FIG. 3A. Accordingly, the description of sim-
ilar portions is omitted.

[0121] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 1, FIG. 2,
and FIG. 3A, in the liquid crystal display according to the
present exemplary embodiment, the common voltage
line 301 is disposed under the common electrode 131
and directly contacts the common electrode 131.
[0122] In the liquid crystal displays according to the
exemplary embodiments described with reference to
FIG. 1 to FIG. 17, the common voltage line 301 is dis-
posed above the common electrode 131.

[0123] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0124] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 20, FIG. 21, and
FIG. 22. FIG. 20 is alayout view of a liquid crystal display
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according to another exemplary embodiment of the
presentinvention,and FIG. 21 and FIG. 22 are cross-sec-
tional views of the liquid crystal display taken along the
lines XXI-XXI and XXII-XXII of FIG. 20.

[0125] The liquid crystal display according to the
present exemplary embodiment includes a lower panel
100 and an upper panel 200 facing each other, and a
liquid crystal layer 3 interposed between two display pan-
els 100 and 200.

[0126] 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 another exemplary embodiment of the
present invention, the data line 171 may be extended in
a straight line.

[0127] 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.

[0128] 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.

[0129] 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 bentaccording 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.
[0130] A common voltage line 301 is disposed on the
common electrode 131 and directly contacts the common
electrode 131. The common voltage line 301 includes a
first portion parallel to the gate line 121 and a second
portion parallel to the data line 171, and the first portion
and the second portion are connected to each other.
However, in the case of a liquid crystal display according
to another exemplary embodiment of the present inven-
tion, atleast one of the first portion and the second portion
may be omitted.

[0131] 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.

[0132] 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.

[0133] 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.

[0134] 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.

[0135] The first passivation layer 180x, the color filter
230B, and the second passivation layer 180y have a plu-
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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.

[0136] The contact hole 183 is formed at a position
corresponding to the opening 138 of the common elec-
trode 131.

[0137] The data voltage applied to the pixel electrode
191 and the common voltage applied to the common
electrode 131 generates an electricfield to the liquid crys-
tal layer 3.

[0138] The branch electrode 133 of the common elec-
trode 131 overlaps the pixel electrode 191.

[0139] Inthe case oftheliquid crystal display according
to the present exemplary embodiment, 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 dataline 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.

[0140] A first alignment layer 11 is coated on an inner
surface of the lower panel 100.

[0141] Next, the upper panel 200 will be described.
[0142] A second alignment layer 21 is coated on an
insulation substrate 210.

[0143] The first alignment layer 11 and the second
alignment layer 21 may be horizontal alignment layers.
[0144] 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.

[0145] Abacklight 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.

[0146] 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.

[0147] The liquid crystal display according to the
present exemplary embodiment includes the common
voltage line 301 disposed directly on the common elec-
trode 131 and extending according to the gate line 121
or the data line 171. Accordingly, the signal delay of the
common voltage applied to the common electrode 131
is simultaneously prevented, the contact hole to connect
the common electrode 131 and the common voltage line
301 is not needed, and the common voltage line 301
overlaps the opaque signal lines 121 and 171 such that
the aperture ratio of the liquid crystal display is increased.
[0148] Also, the liquid crystal display according to the
present exemplary embodiment includes the common



21 EP 2 573 617 A1 22

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 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 exemplary embodiment in-
cludes 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.

[0149] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0150] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 23 and FIG. 24
as well as FIG. 20. FIG. 23 and FIG. 24 are cross-sec-
tional views of the liquid crystal display according to an-
other exemplary embodiment of the present invention
taken along the lines XXI-XXI and XXII-XXII of FIG. 20.
[0151] The liquid crystal display according to the ex-
emplary embodimentshowninFIG. 20, FIG. 23,and FIG.
24 is almost the same as the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 20,
FIG. 21, and FIG. 22. Accordingly, the description of sim-
ilar portions is omitted.

[0152] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 20, FIG. 21,
and FIG. 22, in the liquid crystal display according to the
present exemplary embodiment, a color filter 230 is 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.

[0153] 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.

[0154] 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 of
the light blocking member 220 should be greater than
the width of the common voltage line 301. For example,
when arange of the misalignmentis about-2pmto +2um,
the width of the light blocking member 220 should be
greater than the width of the common voltage line 301
by about 4pm. 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.

[0155] In the liquid crystal display according to the
present exemplary embodiment, the width of the light
blocking member 220 is greater than the width of the data
line 171 and the width of the data line 171 may be equal
to or wider than the width of the common voltage line 301.
[0156] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
1, FIG. 2, and FIG. 3A and the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 20,
FIG. 21, and FIG. 22 may be applied to the liquid crystal
display according to the present exemplary embodiment.
Also, the characteristics and the effects of the several
constituent elements according to the above-described
exemplary embodiment may be applied to the present
exemplary embodiment having the same constituent el-
ements.

[0157] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 25, FIG. 26, and
FIG. 27. FIG. 25 is a layout view of a liquid crystal display
according to another exemplary embodiment of the
present invention, and FIG. 26 and FIG. 27 are cross-
sectional views of the liquid crystal display taken along
the lines XXVI-XXVI and XXVII-XXVII of FIG. 25.
[0158] The liquid crystal display according to the
present exemplary embodiment includes a lower panel
100 and an upper panel 200 facing each other, and a
liquid crystal layer 3 interposed between the two display
panels 100 and 200.

[0159] 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 ofthe 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-
other exemplary embodiment of the present invention,
the data line 171 may be extended in a straight line.
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[0160] 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.

[0161] 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.

[0162] 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 120.

[0163] 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.
[0164] 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.
[0165] 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 1IZO. 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 dataline 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.
[0166] The branch electrode 133 of the common elec-
trode 131 overlaps the pixel electrode 191.

[0167] 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
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according to another exemplary embodiment of the
present invention, at least one of the first portion and the
second portion may be omitted.

[0168] 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.

[0169] 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.
[0170] The data voltage applied to the pixel electrode
191 and the common voltage applied to the common
electrode 131 generates an electricfield to the liquid crys-
tal layer 3.

[0171] Inthe case oftheliquid crystal display according
to the present exemplary embodiment, 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 dataline 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.

[0172] Thefirstalignmentlayer11iscoatedonaninner
surface of the lower panel 100.

[0173] Next, the upper panel 200 will be described.
[0174] The second alignment layer 21 is coated on an
insulation substrate 210.

[0175] The first alignment layer 11 and the second
alignment layer 21 may be horizontal alignment layers.
[0176] 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.
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[0177] Abacklightunit (notshown) 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.

[0178] 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 com-
mon electrode 131, thereby determining the direction of
the liquid crystal molecules of the liquid crystal layer 3
and displaying a corresponding image.

[0179] The liquid crystal display according to the
present exemplary embodiment includes the common
voltage line 301 disposed directly on the common elec-
trode 131 and extending according to the gate line 121
or the data line 171. Accordingly, the signal delay of the
common voltage applied to the common electrode 131
is simultaneously prevented, the contact hole to connect
the common electrode 131 and the common voltage line
301 is not needed, and the common voltage line 301
overlaps the opaque signal lines 121 and 171 such that
the aperture ratio of the liquid crystal display is increased.
[0180] Also, the liquid crystal display according to the
present exemplary embodiment 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 exemplary embodiment in-
cludes the common voltage line 301 having a width that
is greater thanthe dataline 171 such that the lightleakage
between two neighboring pixels with respect to the data
line 171 may be prevented, and the additional light block-
ing member may be omitted. Thereby, the aperture ratio
of the liquid crystal display may be increased and the
manufacturing cost may be reduced.

[0181] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 28 and FIG. 29
as well as FIG. 25. FIG. 28 and FIG. 29 are cross-sec-
tional views of the liquid crystal display according to an-
other exemplary embodiment of the present invention
taken along the lines XXI-XXI and XXII-XXII of FIG. 25.
[0182] The liquid crystal display according to the ex-
emplary embodimentshowninFIG. 25, FIG. 28, and FIG.
29 is almost the same as the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.

[0183] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 20, FIG. 21,
and FIG. 22, the liquid crystal display according to the
present exemplary embodiment further includes the third
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-
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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 aninorganicinsulating layerand may preventthe 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.

[0184] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0185] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 30 and FIG. 31
as well as FIG. 25. FIG. 30 and FIG. 31 are cross-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.

[0186] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 25, FIG. 30, and FIG.
31 is almost the same as the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.

[0187] Incontrasttothe liquid crystal display according
to the exemplary embodiment shown in FIG. 25, FIG. 26,
and FIG. 27, the liquid crystal display according to the
present exemplary embodiment further includes the third
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
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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
between the data line 171 and the common voltage line
301, thereby reducing the signal delay of the data line
171.

[0188] In the liquid crystal display according to the
present exemplary embodiment, the lower layer 180zp
of the third passivation layer 180z is the inorganic insu-
lating layer and the upper layer 180zq is the organic in-
sulator, however in a liquid crystal display according to
another exemplary embodiment of the present invention,
the lower layer 180zp of the third passivation layer 180z
may be the organic insulator and the upper layer 180zq
may be the inorganic insulating layer.

[0189] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0190] Next, the liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 32 and FIG. 33
as well as FIG. 25. FIG. 32 and FIG. 33 are cross-sec-
tional views of the liquid crystal display according to an-
other exemplary embodiment of the present invention
taken along the lines XXVI-XXVIand XXVII-XXVII of FIG.
25.

[0191] The liquid crystal display according to the ex-
emplary embodimentshowninFIG. 25, FIG. 32,and FIG.
33 is similar to the liquid crystal display according to the
exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions
is omitted.

[0192] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 25, FIG. 26,
and FIG. 27, the liquid crystal display according to the
present exemplary embodiment further includes the third
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-
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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
suchthatthe 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.
[0193] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0194] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 34 and FIG. 35
as well as FIG. 25. FIG. 34 and FIG. 35 are cross-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.

[0195] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 25, FIG. 34, and FIG.
35 is similar to the liquid crystal display according to the
exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions
is omitted.

[0196] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 25, FIG. 26,
and FIG. 27, in the liquid crystal display according to the
present exemplary embodiment, the color filters 230A,
230B, and 203C of two neighboring pixels with respect
to the data line 171 do not overlap and the light blocking
member 220 is disposed between two neighboring color
filters 230A, 230B, and 203C. Also, the width of the 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.

[0197] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0198] 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-
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tional views of the liquid crystal display according to an-
other exemplary embodiment of the present invention
taken along the lines XXVI-XXVIand XXVII-XXVII of FIG.
25.

[0199] The liquid crystal display according to the ex-
emplary embodimentshowninFIG. 25, FIG. 36, and FIG.
37 is similar to the liquid crystal display according to the
exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions
is omitted.

[0200] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 25, FIG. 26,
and FIG. 27, in the liquid crystal display according to the
present exemplary embodiment, the color filters 230A,
230B, and 203C of two neighboring pixels with respect
to the data line 171 do not overlap and the light blocking
member 220 is disposed between two neighboring color
filters 230A, 230B, and 203C. Also, the width of the 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 furtherincludes 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.

[0201] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0202] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 38 and FIG. 39
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as well as FIG. 25. FIG. 38 and FIG. 39 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.

[0203] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 25, FIG. 38, and FIG.
39 is similar to the liquid crystal display according to the
exemplary embodiment shown in FIG. 25, FIG. 26, and
FIG. 27. Accordingly, the description of similar portions
is omitted.

[0204] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 25, FIG. 26,
and FIG. 27, the liquid crystal display according to the
present exemplary embodiment further includes the light
blocking member 220 disposed in the upper panel 200.
The light blocking member 220 may prevent the light from
passing through the side of the common voltage line 301.
[0205] 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 -2pm to +2um, the width of the light blocking
member 220 should be greater than the width of the com-
mon voltage line 301 by about 4p.m. 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.

[0206] In the liquid crystal display according to the
present exemplary embodiment, the width of the light
blocking member 220 is greater than the width of the data
line 171, and the width of the data line 171 may be equal
to or greater than the width of the common voltage line
301.

[0207] 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
disposedin the upper panel 200. According to the present
exemplary embodiment, the line width of the light block-
ing member 220 of the liquid crystal display may be nar-
row compared to the case where the color filter 230 is
disposed in the upper panel 200. In the case of the liquid
crystal display according to the present exemplary em-
bodiment, the common voltage line 301 disposed in the
lower panel 100 functions as a light blocking member
such that the width of the light blocking member 220 may
be reduced compared with the case where the common
voltage line 301 does not exist.

[0208] In the case of a liquid crystal display according
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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 light may be prevented such that the light
reflected into the side of the common voltage line 301
may be prevented without the light blocking member 220
of the upper panel 200. Accordingly, the aperture ratio
of the liquid crystal display may be further increased.
[0209] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0210] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 40 and FIG. 41
as well as FIG. 25. FIG. 40 and FIG. 41 are cross-sec-
tional views of the liquid crystal display according to an-
other exemplary embodiment of the present invention
taken along the lines XXVI-XXVIand XXVII-XXVII of FIG.
25.

[0211] The liquid crystal display according to the ex-
emplary embodimentshowninFIG. 25, FIG.40,and FIG.
41 is almost the same as the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.

[0212] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 25, FIG. 26,
and FIG. 27, the liquid crystal display according to the
present exemplary embodiment includes the color filter
230 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.

[0213] 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.

[0214] Thelight blocking member 220 may prevent the
light from passing through the side of the common voltage
line 301.

[0215] 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
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should be greater than the width of the common voltage
line 301. For example, when a range of the misalignment
is about -2pm to +2um, the width of the light blocking
member 220 should be greater than the width of the com-
mon voltage line 301 by about 4p.m. 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.

[0216] In the liquid crystal display according to the
present exemplary embodiment, the width of the light
blocking member 220 is greater than the width of the data
line 171 and the width of the data line 171 may be equal
to or greater than the width of the common voltage line
301.

[0217] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0218] Next, a liquid crystal display according to an-
other exemplary embodiment of the present invention
will be described with reference to FIG. 42 and FIG. 43
as well as FIG. 25. FIG. 42 and FIG. 43 are cross-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.

[0219] The liquid crystal display according to the ex-
emplary embodiment shown in FIG. 25, FIG. 42, and FIG.
43 is almost the same as the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.

[0220] Incontrasttothe liquid crystal display according
to the exemplary embodiment shown in FIG. 25, FIG. 26,
and FIG. 27, the common voltage line 301 covers the
side of the common electrode 131. In this way, the width
of the common voltage line 301 is formed to be large
enough such that the light leakage according to the ir-
regular movement ofthe liquid crystalmolecules that may
be generated on the circumference of the common elec-
trode 131 may be prevented.

[0221] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0222] Next, a liquid crystal display according to an-
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other exemplary embodiment of the present invention
will be described with reference to FIG. 44 and FIG. 45
as well as FIG. 25. FIG. 44 and FIG. 45 are cross-sec-
tional views of the liquid crystal display according to an-
other exemplary embodiment of the present invention
taken along the lines XXVI-XXVIand XXVII-XXVII of FIG.
25.

[0223] The liquid crystal display according to the ex-
emplary embodimentshowninFIG. 25, FIG. 44,and FIG.
45 is almost the same as the liquid crystal display ac-
cording to the exemplary embodiment shown in FIG. 25,
FIG. 26, and FIG. 27. Accordingly, the description of sim-
ilar portions is omitted.

[0224] Incontrastto the liquid crystal display according
to the exemplary embodiment shown in FIG. 25, FIG. 26,
and FIG. 27, in the liquid crystal display according to the
present exemplary embodiment, the common voltage
line 301 is disposed under the common electrode 131
and directly contacts the common electrode 131.
[0225] In the liquid crystal displays according to the
exemplary embodiments described with reference to
FIG. 25 to FIG. 43, the common voltage line 301 may be
disposed under the common electrode 131.

[0226] All characteristics of the liquid crystal display
according to the exemplary embodiment shown in FIG.
25, FIG. 26, and FIG. 27 may be applied to the liquid
crystal display according to the present exemplary em-
bodiment. Also, the characteristics and the effects of the
several constituent elements according to the above-de-
scribed exemplary embodiment may be applied to the
present exemplary embodiment having the same con-
stituent elements.

[0227] 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.

[0228] 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.

[0229] 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
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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.

[0230] 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.
[0231] 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.

[0232] 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.
[0233] However, the arrangement of the common volt-
age line 301 is not limited thereto and may be variously
changed.

[0234] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the
present invention cover the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.
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Claims the common voltage line is disposed directly on or
directly under the common electrode.
1. Aliquid crystal display comprising:

10. The liquid crystal display of claim 1, wherein

a first substrate; 5 the common voltage line is disposed directly on or
a plurality of gate lines and a plurality of data directly under the common electrode.
lines disposed on the first substrate;
a plurality of thin film transistors respectively 11. A liquid crystal display comprising:
connected to the plurality of gate lines and
the plurality of data lines; 10 a first substrate;
a plurality of color filters disposed on the plurality a plurality of gate lines and a plurality of data
of thin film transistors; lines disposed on the first substrate;
a plurality of pixel electrodes and a common a plurality of thin film transistors respectively
electrode disposed on the plurality of color filters connected to the plurality of gate lines and
and overlapping each other via a first insulating 75 the plurality of data lines;
layer; and a plurality of colorfilters disposed on the plurality
a common voltage line directly contacting the of thin film transistors;
common electrode, a common electrode disposed on the first sub-
wherein one of the common electrode and the strate;
pixel electrode comprises a branch electrode. 20 a common voltage line directly contacting the
common electrode;
The liquid crystal display of claim 1, wherein a plurality of pixel electrodes disposed on the
the common voltage line overlaps the data line, and first substrate and overlapping the common
the width of the common voltage line is equal to or electrode,
greater than the width of the data line. 25 a first insulating layer disposed between the
common electrode and the pixel electrodes; and
The liquid crystal display of claim 2, wherein wherein at least one of the common electrode
the common voltage line is disposed directly on or and the plurality of pixel electrodes comprises a
directly under the common electrode. branch electrode.
30
The liquid crystal display of claim 1, further compris- 12. The liquid crystal display of claim 11, wherein
ing two neighboring color filters among the plurality of
a light blocking member disposed between two color filters overlap each other at a position corre-
neighboring color filters among the plurality of color sponding to the data line.
filters and disposed at a position corresponding to 35
the data line. 13. The liquid crystal display of claim 12, wherein
the common voltage line is disposed directly on or
The liquid crystal display of claim 4, wherein directly under the common electrode.
the common voltage line is disposed directly on or
directly under the common electrode. 40 14. The liquid crystal display of claim 13, wherein
the common voltage line overlaps the data line, and
The liquid crystal display of claim 1, further compris- the width of the common voltage line is equal to or
ing: greater than the width of the data line.
asecond substrate facing the firstsubstrate;and 45 15. The liquid crystal display of claim 14, further com-
alight blocking member disposed on the second prising a second insulating layer disposed between
substrate. the plurality of color filters and one of the common
electrode and the pixel electrode.
The liquid crystal display of claim 6, wherein
the common voltage line overlaps the data line,and 50 16. The liquid crystal display of claim 15, wherein
the width of the common voltage line is equal to or the common voltage line comprises a first portion
less than the width of the data line. overlapping at least one of the plurality of gate lines
and a second portion overlapping at least one of the
The liquid crystal display of claim 7, wherein plurality of data lines.
the width of the light blocking member is equal toor 55
greater than the width of the data line. 17. The liquid crystal display of claim 16, wherein

The liquid crystal display of claim 7, wherein

19

the first portion of the common voltage line is dis-
posed on one of every three neighboring gate lines
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among the plurality of gate lines.

The liquid crystal display of claim 16, wherein

the second portion of the common voltage line is
disposed on one of every three neighboring data
lines among the plurality of data lines.

The liquid crystal display of claim 16, wherein

the second portion of the common voltage line is
disposed on one of every six neighboring data lines
among the plurality of data lines.

The liquid crystal display of claim 11, further com-
prising a light blocking member disposed between
two neighboring color filters among a plurality of color
filters and disposed at a position corresponding to
the data line.

The liquid crystal display of claim 20, wherein
the common voltage line is disposed directly on or
directly under the common electrode.

The liquid crystal display of claim 21, further com-
prising a second insulating layer disposed between
the plurality of color filters and the common elec-
trode.

The liquid crystal display of claim 11, further com-
prising:

asecond substrate facing the first substrate; and
alight blocking member disposed on the second
substrate.

The liquid crystal display of claim 23, wherein

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

The liquid crystal display of claim 24, wherein
the width of the light blocking member is equal to or
greater than the width of the data line.

The liquid crystal display of claim 11, further com-
prising a second insulating layer disposed between
the plurality of color filters and the common elec-
trode.

The liquid crystal display of claim 26, wherein

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

The liquid crystal display of claim 11, wherein
the common voltage line is disposed directly on or
directly under the common electrode.
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29. The liquid crystal display of claim 28, wherein

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



FIG. 1
-

I 193
171 Q'III / 301
"l%n

| N

= I
& =y
) / e | 1
1K2/1 13/8 1é3 17/5 ) (/

154 173



EP 2 573 617 A1

191
X08T €T €91 ¥¢T  #ST QLT 997 vl 01T g0¢c¢ 16T JHD Y0EC
RS \ VN \ \ N \ \ ) \
L ) ) i/, )
. \ h _\ /// : _/ _,\ \\\ _/ ] \ ”,/_\\ \
00T+ \ 0 /A i \\\ — // / 7 /
v /_ : ) ]
g MW 8T cor  8ET T6 T T0E
9
007 , V
\ A
T¢ 01¢

¢ DId

22



EP 2 573 617 A1

UOM/N xom/: o_\/ﬁ E mom/m Hmﬂﬁ% <om/N
L I S [,
oor] |\ \ =/

=
o

T TOE T€l 81 161 T10¢€ 161

00¢ ,
-
T¢ 0T¢

Ve DId

23



EP 2 573 617 A1

FIG. 3B

0 | 1 1 =500

400a 400b

400a 400b
—

400c 3003

[ ] [ [ *

400c

300a

24



EP 2 573 617 A1

197
X081 €41 €91 ¥TT #§T SLT SO ov1 0T 40¢7 1141 voge
A \ s Vo \ \ \ N \ \ o \
Ll ) | | \ [
A W W // / _/ \\ \ ] / /E [

00T+ \ \ / A\ i \\\ g // / /
J \ / \ \
/ \ ] ] [

A A A 5
081 hogt 111 9T cqr  8ET 161 HMH 10¢

9

002

¥4 0T¢

v "OId

25



EP 2 573 617 A1

007+

00¢

T
| Uom/N X081 g ENH mom/N Hm/H fﬁ <om/N
) [ ) i/, )
\ /ﬂ\ / \ ”@\ \
\ \ % \
- — \ 7 ; X e 7 7 v X 7 —
[ i =" =
7 10€ T€T 08T 167 2081 T0€ 167

¥4 0T¢

¢ DIA

26



EP 2 573 617 A1

007+

00¢

-

>

197
X081 €41 €91 ¥TT ¥ST SLT ST 0¥ 011 40€7 157 JE Y0ET
\ A _ | W \ \ N \ \ ) \
VAR \ L)
A W V| // | _, \\\ \ [ /E [
/ A \\n// A I / /
v \v : : ] J .
,UNOMH Q_Nwz \smﬁ HNH HT HMH smm

2081

T

¥4

9 OId

0T¢

27



EP 2 573 617 A1

197
| Uom/N X081 g ENH mom/N Hm/H fﬁ <om/N
) [ ) i/, )
\ /ﬂ\ / \ ”HK\ \
w01{ \ wx \
N i . ,V v —
- S \ J { 7 | 7 7 1 7
= T T
17 T0€ 1€l Aog1 16T bzogr dz081, 1€ 161
% Z08T
002 x v
\ (
17 012

L "OId

28



EP 2 573 617 A1

007+

00¢

191
X081 €41 €9T ¢TI ST QLT 99T ij4 0TI g0¢€c 161 MHD Y0E¢
SR W W L W \ \ N \ \ ) \
VA ) v
/ \ A __\ 2/ : _/ _,\ \ f ] f Yy f
\ A /A i \\\ g // / V@l\ /
= N_ =) % K 5
| A 3! 1€l [
081 ‘ 8T (b 8T 6L g 2081 ghe
) v
\ A
¥4 0T¢

8 'DI4

29



EP 2 573 617 A1

19T
J0€¢ X 01T d0¢€¢ TST \TLT V0EC
) \ omﬁ S/A N \ ; / \
) [ ) s
\ /ﬂ\ / \ ”@\ \
o1 | \ \
\ /// \\ 7 / \ / \ I /) T\ \\I////V 7
1h i i
2081 { 10¢ T€T AQST 161 2081 10¢ 161
€
002 x v
\ A
¥4 0T¢

6 OId

30



EP 2 573 617 A1

191
X081 €41 €91 ¥CT ¥ST SLT 99T 14! 0TT 40€¢ 16T ¢ﬂmﬁ VO£
R \ | \ VN \ \ N \ \ o \
SR T U S S T
—\ ! \ [— / \
00T+ / A \\n// A \\\ — \\ / [ /
A K HW HMH m
08t 8T g 8CT T6 €1 10 0T
9
00¢

¥4 0T¢

01 "DId

31



EP 2 573 617 A1

197
| Uom/N X081 0y ENH mom/N Hm/H fﬁ <om/N
/ L / [
{ \ I ' [ LAY \
orf |\ \H \ i
| — ] T — U — \1%
10 11 TET Ao8T HMH 0zz 10 67
mA
002 x V
\ A

|14 0T¢

[T DOId

32



EP 2 573 617 A1

-

007+

00¢

197

X081 €41 €91 %1 ¥ST SLT SO ovr O] 90¢7 L)1 voge
\ \ ] \ VN \ \ N \ \ o \
[Lfo L) L | \ (/)
,/,_// : : / _/ \\\ \ \\ i /E i
/ // \\I// A \\ ] \ / /
; , ] \ /

/ : ; ] ,

N A =
081 fosr L I 8T gy 8CT T6 €] 10

1T 0T¢

¢l "DId

33



EP 2 573 617 A1

34

UOM/N X081 o_\/ﬁ E mom/m x,H V0EZ
\
) Lol )
\ /ﬂ\ / : \ E
w01\ \ ﬁ
e T i e e — = 7 \,v 7
T A_ =" Y=
T T0¢ T€T A08T 167 2081
mA
002 N V
\ (
T¢ 01C

¢l "DIA



EP 2 573 617 A1

007+

00¢

191
X081 €41 €91  ¥T ¥ST SLT SO ovr O] 90¢7 1S] |11 Y0Ee
A \ \ \ \ \ \ N \ \ o \
[ L) L | \ (/)
AN | // : : / _/ \\\ \ \\ i /E\ i
/ // \\I// A \\ ] \ / /
v /_ ] ]
——— A %
s 1 I 8T cgr  8ET 6T T 108
: , T
/ ] )
\ \ A \
17 052 012 s
1 "DIA

35



EP 2 573 617 A1

007+

00¢

197
062 X081 il 01T g0€z 167 ME V0EZ
) \ \ ) | VT
- N A N— /A
= / =/
— ] ==\ \]/N — — \Wﬁ
17 T0€ T€T AogT 167 1o 161
—— ; , =
\ / R /
ON\N , 1 ,
12 057 0712 022

¢I "DId

36



EP 2 573 617 A1

007+

191
X081 €41 €91 +¢T ST SLT 9T b1 01T 087 161 ?H
A\ \ | \ \ \ \ \ N \ \ |
A R A R—
— — - 1 \\ / /m\
/ // \\l// \\ Jj \
/_ : ) )
3%: HNH HAMH R A
8ET g  8ET  T6I T€T T0€
e
\ \ N \ \
1¢ 05 01 0£C 02z
91 ‘DI

37



EP 2 573 617 A1

007+

197
X081 0y ENH owm s/H fﬁ
L / I/
\ I ' [ Y A1
\=/ \ \=Y/
— | ; X = T — 7
10e M T€T A08T HMH 3 167
e —— v ] 5
/ [ [ v / /
( ) \ A \ \
44 |84 0S¢ 012 0£¢  0C

LT "OId

38



EP 2 573 617 A1

007+

81 "DId

197
X081 €47 €91 471 HSTSLT SO ovr O] 90¢7 1S] |11 VOEz
A S A \ \ N \ VL
[ L)L | \ (/)
AR W \ — \ _/ 7 \ \\ i /E\ [
/ // \\I// A \\ ] \ / w\ /
/_ , ) M
T T 1 R
g1 I 9T ¢gr  8ET  T6T € T0¢
) |
\ A
12 0T¢

39



EP 2 573 617 A1

007+

00t

191
Uomw X081 0y omﬁ momm 15} MﬂAH <omw
) [ ) v
\ 7 \ ”,/:\\ \
\ = \ =
; =1 I — \Wﬁ
T 10€ €T Aosr HMH 10€ 167

¥4

61 "DId

0T¢

40



124



EP 2 573 617 A1

007+

1 DOId

191
X081 €47 €91 vZT bSI SLT SO w1 0T 9067 1S] |11 VoL
NEVAE NN R 1)
- _\ \ : _/ _,\ ; } : f ”@ 7 f
/ A \\n// A I — \ / /
/_ : ] )
—— m %
ost M I 8T cgr  8€1 167 €T 106
) V
\ A
1C 0T¢

42



EP 2 573 617 A1

007+

197
067 X081 0T 011 g0€z 16T ME V0L
| i \ ) | VT
) [ ) i/,
\ \ I / \ ”,/_\\ \
\ \ %ﬂq \
_ 7 \ I \ I 7 \ Jj 7 \ I |
\ V\\]// \\]// \v \\]// /‘ \\]// \, \\]// /
A | ( \ ﬁ A
e €T AogT €eT 161 €T 10e 1¢1 16T
) V
| A
17 012

¢C DId

43



EP 2 573 617 A1

xomH mm/H mwﬂ vm/ﬁ vm/ﬁ mm/H 5971 A oﬂ

44

i \ \ A \
i/ 9 1

e e ———/ \

—— ——

ogr Tb TE 8T o SET 16T
MA

OOL \v \g e

| 7 057

¢C DIA



EP 2 573 617 A1

191
X08T (A A 08] 167 ME
) \ \ N \ \ )
[ | ) [/
\ ] i / Y A1
00T = \ \&/
= 7\ /\\|// v\\\]/// \\\]/// v \\\]/// /‘ \\\]/// v \\\]/// \\]/,_ 7\
{ ﬁ ( ﬁ
I qoc TET  AogT €ET 167 €T TeT T0€ 167
9
§ y
oom_.f ) u \ —"h
| ) [ [ /)
( \ \ A \ \
(144 14 0SC 012 06 0

< "DId

45



FIG. 25

191
) \
: [

il
({ I
-

=

-

.
i

— \uu %T 1XVI
) / S 124

% 2 /
121 183 75154 1(73

[y



EP 2 573 617 A1

191
X08T €41 €91 el #ST QLT 99T vl 01T d0€¢ ! ﬁD Y0EC
R SR \ VN N \ \ \
Ll )] / [
,//__// / _/ \ [ /E\ [
01 =T '/ \ \
' ) : m \\\\ ) ,_
>onH 3! T€T >0%H ﬁmﬂ Homm
€ €81
oi ) V
HfN o%N

47



EP 2 573 617 A1

191
J0€¢ X Hj4! 01T g0€¢ 18T \TLT VOEC
) \ omﬂ \ N \ /M / \
) [ ) i/,
f = ' f ”HK\ f
oo\ \ \
\ \ /
VM@/ — 77— e e e e\ \\L\Hﬂwﬂ]%
| il / &
16T 10§ 1T AogT  EET 16T €EeT T€T 10€
9
oom_h M )
\ A
¥4 01¢

48



EP 2 573 617 A1

-

007+

00t

191
X081 €41 €9T  +eT #ST Q4T 69T il 01T d0£T 18T JE V0§
Voo T M \ \ N \ \ ) \
VAN / v
A W W // / _, / \\ \ \ [ /H&\ [
= : \ , [\
\ \
——— —— =
20817 AQST 11 T€T >OMH HMH 10€
) v
\ A
12 0T¢

49



EP 2 573 617 A1

191
J0€¢ X ! 01T g0€&c 18T \TLT VOEC
) \ omﬂ 0 \ N \ \ M / \
) [ ) V.
f = ' f ”HK\ f
o1 | \ wx \
\ ) , 7
=Ny T ——— T — — T~ W7
e | i S Gl ¢
TET  TOE IT 2081 AogT  E€T 161 €eT TET TOE
9
oom_h M )
\ A
1T 01¢

6C ‘DId

50



EP 2 573 617 A1

-

007+

00t

1917
X08T €41 €9T  +¢T +ST 94T 991 ovT 01T g0e¢ 197 MHNH Y0EC
R M \ \ N \ \ ) \
VA ) [V,
,/,ﬂ_// / _, / \\ \ \ / /E [
= / \ \
\ \
V \v \ , J \
\ \ : ; ] _
,UNOMH <QNwwH >omH >0%H ﬂmﬂ H%m
2081
) v
\ A
12 0T¢

51



EP 2 573 617 A1

007+

1€ DId

191
D0€2 X081 ot 0TI g0sz 18T ME VO0EZ
| / / ) | VT
) [ ) v
\ /ﬂ\ / \ ”HK\ \
\ \ W& \
, ) J 7
=I5 7 - — \\A,J/ T T \\|A.\// =\ ,_\\l\\|$H
[ ( { \ [ {
T€T 10§ kﬁ hogT  €ET 161 bz0g1 dzpgt €1 t0e P
2081
) |
\ (
12 012

52



EP 2 573 617 A1

191
X08T €41 €9T  ¥¢T ST QLT 991 0vT 01T d0€¢ 197 ﬁD Y0EC
R N (M \ \ N \ Vb
[ VA . ) [V,
A W W // / _/ \\ \ \ / /E\ [
o1\ p— — / \ V& \
I
v ] ; ,_ =)
( N (
AORT 1T 1€T 081 qg¢
9
8& ) )
HWN o%N

53



EP 2 573 617 A1

007+

197
067 X08T 0T 011 g0€z 16T ME V0L
| \ \ ) | VT
) [ / i/,
\ / \ ”, / _\\ \
= \ Wuc \
I \ ] \ ]
= I\ = /a\ \, I . =
N A N e
2091 ( T€T 1 081 Ter - EEl T€T T0€
T0¢ 2087
) v
\ A
17 012

¢t DIA

54



EP 2 573 617 A1

191
X08T €T €91 ¢l +ST SLT S9T ov1 01T d0€e 161 MHD V0ET
O SR M \ \ N \ \ \
VAN ) [,
,/,_// \ _/ \\ \ ] i /E [
00T+ / A \\n// A \\\ \\ / /
| —— — i
AogT  TI TET AOST  TET 10€
€ €81
oi ) V
ﬂ,N o%N

e "DId

55



EP 2 573 617 A1

007+

19T
J0€T X081 0T 0TI g0€e 167 ME V0L
\ \ \ N \ \ \
) [ ) ",
\ \ I / \ ”,/;\\ \
\ = \ =/
\ ]
— 77— e e e e\ \%
( | ( \ ( 16T
TET 10¢ I 081  £€T 16T eeT TET T0€
) V
\ A
¢ 01¢

56



EP 2 573 617 A1

-

007+

191
X08T €41 €91  +eT +9T QLT S9T ovT 0TT q40¢¢ 18T ¢ﬁmﬁ Y0ET
VN Voo \ \ N \ \ ) \
VAN / v
A W // / _, \\\ \ \ [ /E [
/ A \\n// A I / /
\ \
——— —— R
Z08T AQ8T T A
08 TET 08T T€T The
) V
\ A
4 0T¢

9¢ "DI4

57



EP 2 573 617 A1

H
J0€¢ xoM/WH ov1 oﬂ mom/m Hm/H
|

) )

7/ i 7/
i / _ /
01\ = \ v/mﬂ \

~
g
]\
o
I
]\
g
]\
o

( A (
Ao8T  EET 161 €eT
mA
o0z ) |
| A
I¢ 012

58



EP 2 573 617 A1

191
X08T €41 €9T ¥CT ¥ST QLT 991 Al 01T d0€e 167 MHD L1} 4
T ) 1)
- _\2/ : _/ _,\ \\\ ,/ : ] f ”,/_? f
o1\ p— — '/ \ [ \
| — ——— =z
AORT  TIT T€T >omﬁ ﬁmm T0¢
€
; , "
e / ] )
\ \ A |
¥4 0S¢ 01¢ 0¢t

8¢ 'DId

59



EP 2 573 617 A1

007+

00¢

197
A0¢e X081  OpT O 40€7 15T ME Y0ET
— - , : \ Vb
\ [ ) 7
\/ /ﬂ\ \/ /E\ \/
/ \
. X N = m_\\|//\d «,_\]/ \%
06 ep O fost  €ET 161 33 e T
——\ / s
\
\ ) V ]
\ \ [ f
022 TC 012 022

60



EP 2 573 617 A1

007+

0025

-

>

19T
X08T €41 €91 21 ST ST 997 T 01 08 iy |t
Voo Vo \ \ N \ \ )
[l ()] | ) [/
A _// / _/ \\ \ ] / /E\
e Y — // \ \=/
A ——
fosT  TE €T 3% HM&H T0¢
] ] i
[ [ /)
\ \ A \ \
04 0ST otz 07 0

0v "DId

61



EP 2 573 617 A1

007+

0025

19T
X081 ifal 01T 08T 167 ME
) \ \ N \ \
/\ \ \ N,\\\
\ I ' { Y A1
\=/ / \&/
\ \
R\ = f&l\; A — e e e ]
( N ( \ (
10¢ T€T 1T AogT  EET 16T €T 1€T 10€  TET
! : ,
| / [ [ | / /
\ \ \ ( \ (
0¢¢ |14 04¢ 0T¢ 0€¢C 0¢¢

I DId

62



EP 2 573 617 A1

191
X08T €41 €91 el #ST QLT 99T vl 01T d0€¢ 167 JHD Y0EC
R SR \ VN N \ \ \
Ll L)) / [
,/,__// / _/ \ [ /E\ [
01 =T '/ \ \
— T e
hogr 11 T€T >0%H ﬁmﬂ T0€
€ €81
8& ) )
HfN o%N

63



EP 2 573 617 A1

197
| Uom/N X081 0y ENH mom/N Hm/H fﬁ <om/N
/ L / a
{ /ﬂ\ ' [ /E\ i
w01{ w@ \ \
\ , ,d ]
— ,, mm\olz — 7 \ I/ T/ J——\ = ,,mw\ %
m
er 106 0 @wﬂ T 167 ch1 T t0e e
mA
00e/ ) |
7 otz

64



EP 2 573 617 A1

191
X08T €4T €91 ¢ ¥ST QLT 991 0v1 01T g0¢c¢ 187 JHD Y0EC
R SR [ W \ \ N \ \ ) \
VNN ) [,
AN _// \ _, \\ \ ] i /E\ i
o1\ p— — '/ \ \
| 1 ,_ ==
fogr 11 1ET HMH The
€ €8T
i ) )
HFN o%N

65



EP 2 573 617 A1

197
067 X08T 0T 01T g0€z 16T JE V0L
R \ \ ) | Vo
) [ / i/,
\ /ﬂ\ / \ ”@\ \
w01\ \ wk \
X . ) /s
- /,\\|// 7 1 ,_\\|// \ \\|// ) \\|// Jj
0 o 16 cér el
106 16T 081 Tt 105 T€T
mA
00e/ ) |
\ A
12 012

v "DId

66



EP 2 573 617 A1

FIG. 46

171

]

121
301

S s I O s | N 1 SO | I |
g | [ | [ | B [ | A [
g | | e [
g e ] ot [
R | | | | I
I
B | | | | I
g | e | I e [
g 1 | [ | [ | [
g | e I o o
g | | [ | B [ | A [
g | | [ | B [ | A [
g | [ | [ | B [ | A [
| ' B | B [ | A [
" ml Il

67



EP 2 573 617 A1

FIG. 47

%2;

I 0 3 W B

RN R R R N R
RN R R R R N R

5 D 1 I 1 I B O I B

\_\ Y [T 1 1 11 11 1 11 11 LI | LY T 1 1
11 | ] 17 1 ] I |1 1 i1 1 T |
[T 1 1 11 11 1 11 11 LI | LY T 1 1

J— [

121

301a
301

301b

68



FIG. 48

171

LR

L (HHHHE L]

21
0la <
301b=|

3



FI1G. 49

171

WL
L

21
0la <
301~

3



FI1G. 50

maAW LA

3




EP 2 573 617 A1

D)

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

w

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 12 18 5681

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X EP 1 793 266 Al (SEMICONDUCTOR ENERGY LAB (1,4-6, INV.
[JP]) 6 June 2007 (2007-06-06) 10-13, | GO2F1/1362
20-23, | GO2F1/1343
26,28 GO2F1/1335
Y * paragraph [0289] - paragraph [0300]; 2,3,7-9,
figures 9A,9B,9C * 14-19,
* paragraph [0213] * 24,25,
27,29
Y US 2010/123866 Al (CHANG SHIH CHANG [US] |2,3,7-9,
ET AL) 20 May 2010 (2010-05-20) 14-19,
24,25,
27,29
* paragraph [0002] - paragraph [0045];
figures 1-4 *
X US 20047105051 Al (CHUANG LI-SEN [TW] ET |1,4,11,
AL) 3 June 2004 (2004-06-03) 20,26
* paragraph [0041] - paragraph [0048];
figures 2,5,6 *
..... TECHNICAL FIELDS
X US 2008/186440 Al (LIM DONG HUN [KR] ET  |1-3,5,7, SEARCHED (PO
AL) 7 August 2008 (2008-08-07) 9,10,13,| GO2F
14,16,
21,24,
27-29

* paragraph [0009] - paragraph [0011] *
* paragraph [0068] - paragraph [0082];
figures 7-11 *

The present search report has been drawn up for all claims

Place of search Date of completion of the search

Munich 19 December 2012

Examiner

Frank, Wolfgang

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

P : intermediate document document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

72




EP 2 573 617 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 12 18 5681

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EPO FORM P0459

19-12-2012
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1793266 Al 06-06-2007  CN 1979275 A 13-06-2007
EP 1793266 Al 06-06-2007
EP 2270583 A2 05-01-2011
JP 2010256931 A 11-11-2010
KR 20070058971 A 11-06-2007
US 2007126969 Al 07-06-2007
US 2010296041 Al 25-11-2010
US 2011134353 Al 09-06-2011
US 2012194758 Al 02-08-2012
US 2010123866 Al 20-05-2010 US 2010123866 Al 20-05-2010
US 2012154731 Al 21-06-2012
US 2004105051 Al 03-06-2004  TW 594622 B 21-06-2004
US 2004105051 Al 03-06-2004
US 2008186440 Al 07-08-2008 JP 4962337 B2 27-06-2012
JP 2008191669 A 21-08-2008
TW 200903122 A 16-01-2009
US 2008186440 Al 07-08-2008
US 2010171892 Al 08-07-2010

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

73




RiES

[PRIER 1 (Z R A(F)
R (TR AGE)
HAT R E (TR AGE)

FRI& B A

RBA

IPCH &
CPCo %5

RIEHLRI(IF)

S EREESE

BEG®)

BREFRRE TR

EP2573617A1 NI (»&E)B
EP2012185681 HiE A
ZEETERAF

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

KIM SUNG HOON
YEOM JOO SEOK
RYU KYU WAN
CHOI JEONG SOO

KIM, SUNG HOON
YEOM, JOO SEOK
RYU, KYU WAN
CHOI, JEONG SOO

GO02F1/1362 G02F1/1343 GO2F1/1335

patsnap

2013-03-27

2012-09-24

GO02F1/136209 G02F1/136227 G02F2001/134372 G02F2001/136222 G02F2201/40 GO2F2201/52

DR.EJEM S £
FRANK , WOLFGANG
1020110096523 2011-09-23 KR

EP2573617B1

Espacenet

FIG.2
—TBGGYRBRE TR, EPAHBEL (301 ) BEEREELAHRS
| (131) LRIETH , FEEREEMNHLBENR (131) , £ELHEE i
LS 5 HEIR AT BURL /N H[E 8 7T BARS 1E R & B R 23 Y AL AR LR B [ 20
3
n Bt 19 1fs 1§3 g mooy
—a— il (;;h —
| J/_\ \\\J// p— p——
[ "/‘ ] ] ] ] 7 ‘j/' , ‘/,‘Jf‘ /

RS
2308 178, 158
161

55 175 15 14 163 173 180¢


https://share-analytics.zhihuiya.com/view/4ce047c7-1202-455a-869a-1a2aa8562892
https://worldwide.espacenet.com/patent/search/family/047010265/publication/EP2573617A1?q=EP2573617A1

