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(57) ABSTRACT

A method for manufacturing a liquid crystal display (“LCD”)
includes; disposing a gate line including a gate electrode ona
substrate, disposing a gate insulating layer on the gate line,
disposing a data layer including a data line, source electrode
and a drain electrode facing the source electrode on the gate
insulating layer, disposing a color filter on the gate insulating
layer, disposing an overcoat layer on the color filter, disposing
a planarization layer on a portion of the overcoat layer corre-
sponding to the gate line, the data line and the drain electrode,
and disposing a pixel electrode in contacted with the overcoat
layer in a region corresponding to the color filter.
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LIQUID CRYSTAL DISPLAY AND METHOD
FOR MANUFACTURING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 10-2009-0118557, filed on Dec. 2, 2009, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
content of which in its entirety is herein incorporated by
reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (“LCD”).

[0004] (b) Description of the Related Art

[0005] Liquid crystal displays (“LCDs”) are now widely

used as one of most popular flat panel displays. A typical LCD
has two opposing display panels on which electric field-
generating electrodes are formed, and a liquid crystal layer
interposed between the panels. In the typical LCD, voltages
are applied to the field-generating electrodes to align liquid
crystal molecules of the liquid crystal layer in order to control
the amount of light-transmittance therethrough, thereby per-
forming an image display function.

[0006] Among the typical types of LCDs, a vertical align-
ment (“VA”) mode LCD, which arranges major axes of liquid
crystal molecules to be substantially perpendicular to the
display panel in a state in which an electric field is not applied,
has been developed.

[0007] InaVA mode LCD, a desirable wide viewing angle
characteristic can be realized by forming cutouts, such as
minute slits, in the field-generating electrodes and/or protru-
sions on the field-generating electrodes. Since the cutouts and
protrusions can determine the tilt directions of the LC mol-
ecules, the tilt directions can be distributed in various direc-
tions using the cutouts and protrusions such that the reference
viewing angle of the resulting display is widened.

[0008] A structure in which field-generating electrodes are
respectively formed on two display panels is generally used.
Such a structure typically includes a plurality of pixel elec-
trodes and thin film transistors arranged in a matrix format on
one display panel, and color filters of red, green, and blue and
one common electrode which covers the entire surface of the
other display panel are formed on the other display panel.
However, in such an arrangement it is difficult to align the
pixel electrodes and the color filters to each other, thereby
increasing the probability of generating an alignment error.
To solve this problem, a color filter on array (“CoA”) struc-
ture in which the pixel electrode and the color filter are
formed on the same display panel has been developed.
[0009] Inthe CoA structure, to maximize the aperture ratio
o structure reducing the size of a contact hole using an
organic layer is proposed, and the organic layer is used as a
planarization layer such that the size of the contact hole is
largely reduced thereby increasing the aperture ratio, how-
ever, the increase effect of the transmittance is slight due to
the absorption ratio of the organic layer compared with the
increased aperture ratio.

BRIEF SUMMARY OF THE INVENTION

[0010] The present invention maximizes the transmittance
of a liquid crystal display (“LCD”) by removing an organic
layer within the pixel area thereof.

Jun. 2, 2011

[0011] An exemplary embodiment of a method for manu-
facturing an LCD according to the present invention includes;
disposing a gate line including a gate electrode on a substrate,
disposing a gate insulating layer on the gate line, disposing a
data line and a drain electrode on the gate insulating layer,
wherein the data line includes a source electrode facing the
drain electrode, disposing a color filter on the gate insulating
layer, disposing an overcoat layer on the color filter, disposing
a planarization layer on a portion of the overcoat layer corre-
sponding to the gate line, the data line and the drain electrode
and disposing a pixel electrode in contact with the overcoat
layer in a region corresponding to the color filter.

[0012] Inoneexemplary embodiment, the disposing of the
planarization layer may include; coating an organic layer on
the overcoat layer, patterning the organic layer and the over-
coat layer using a half-tone mask to form a contact hole which
exposes the drain electrode, and to reduce a thickness of the
organic layer in a region corresponding to the color filter and
ashing the patterned organic layer.

[0013] In one exemplary embodiment, the thickness of the
patterned organic layer disposed in the region corresponding
to the color filter may be in a range of about 0.1 um to about
0.7 um.

[0014] In one exemplary embodiment, the ashing may be
executed in the range of about 2 seconds to about 30 seconds.

[0015] In one exemplary embodiment, the forming of the
planarization layer may include; patterning the overcoat layer
through a photolithography to form a contact hole which
exposes the drain electrode, coating an organic layer on the
overcoat layer, and removing a portion of the organic layer
corresponding to the color filter and a portion of the organic
layer corresponding to where the contact hole is formed.

[0016] In one exemplary embodiment, the method may
further include disposing a passivation layer between the data
layer and the color filter.

[0017] In one exemplary embodiment, the method may
further include disposing a light blocking member on the
planarization layer.

[0018] In one exemplary embodiment, the method may
further include disposing a spacer on the planarization layer
after disposing the light blocking member on the planariza-
tion layer.

[0019] In one exemplary embodiment, the method may
further include simultaneously disposing a light blocking
member and a spacer on the planarization layer.

[0020] An exemplary embodiment of an LCD according to
the present invention includes; a substrate, a gate line includ-
ing a gate electrode disposed on the substrate, a gate insulat-
ing layer disposed on the gate line, a data layer including a
data line, a source electrode and a drain electrode facing the
source electrode on the gate insulating layer, a passivation
layer disposed on the gate insulating layer and the data layer,
acolor filter disposed on the passivation layer in a pixel area,
an overcoat layer disposed on the passivation layer and the
color filter, a planarization layer disposed on a portion of the
overcoat layer corresponding to the gate line and the data
layer, and a pixel electrode disposed on the overcoat layer and
in contact with the overcoat layer.

[0021] In one exemplary embodiment, the pixel electrode
may be disposed on at least a portion of the color filter.
[0022] In one exemplary embodiment, the planarization
layer may be made of an organic material.
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[0023] In one exemplary embodiment, the passivation
layer, the overcoat layer, and the planarization layer may have
a contact hole which connects the pixel electrode and the
drain electrode.

[0024] In one exemplary embodiment, the pixel electrode
may include a first sub-pixel electrode and a second sub-pixel
electrode which are separated from each other.

[0025] In one exemplary embodiment, the first sub-pixel
electrode and the second sub-pixel electrode may respec-
tively include a plurality of branches.

[0026] Inoneexemplary embodiment, the second sub-pixel
electrode may include a connection enclosing the branches of
the first sub-pixel electrode.

[0027] In one exemplary embodiment, a light blocking
member disposed on the planarization layer may be further
included.

[0028] Inoneexemplary embodiment, a spacer disposed on
the planarization layer may be further included.

[0029] Another exemplary embodiment of an LCD accord-
ing to the present invention includes; a substrate, a gate line
including a gate electrode disposed on the substrate, a gate
insulating layer disposed on the gate line, a data layer includ-
ing a data line, a source electrode and a drain electrode facing
the source electrode, wherein the data layer is disposed on the
gate insulating layer, a color filter disposed on the gate insu-
lating layer and the data layer, a planarization layer disposed
on a portion of gate line, the data line and the drain electrode,
and a pixel electrode disposed on the color filter, wherein the
planarization layer is omitted between the color filter and the
pixel electrode.

[0030] According to an exemplary embodiment of the
present invention, the organic layer of the light transmittance
region in the liquid crystal display is removed such that the
transmittance may be maximized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other aspects, advantages and fea-
tures of this disclosure will become more apparent by
describing in further detail exemplary embodiments thereof
with reference to the accompanying drawings, in which:
[0032] FIG. 1is a top plan view of an exemplary embodi-
ment of a liquid crystal display (“LCD”) according to the
present invention;

[0033] FIG.?2isacross-sectional view taken along line TI-I1T
of FIG. 1;
[0034] FIG. 3 to FIG. 9 are cross-sectional views sequen-

tially showing an exemplary embodiment of a method for
manufacturing the LCD of FIG. 1; and

[0035] FIG.10and FIG. 11 are cross-sectional views show-
ing another exemplary embodiment of a manufacturing
method of an LCD according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0036] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
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[0037] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0038] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0039] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0040] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another elements as
illustrated in the Figures. It will be understood that relative
terms are intended to enconmpass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower”, can therefore,
encompasses both an orientation of “lower” and “upper,”
depending on the particular orientation of the figure. Simi-
larly, if the device in one of the figures is turned over, elements
described as “below” or “beneath” other elements would then
be oriented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0041] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0042] Exemplary embodiments of the present invention
are described herein with reference to cross section illustra-
tions that are schematic illustrations of idealized embodi-
ments of the present invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
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Thus, embodiments of the present invention should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
for example, from manufacturing. For example, a region
illustrated or described as flat may, typically, have rough
and/or nonlinear features. Moreover, sharp angles that are
illustrated may be rounded. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present invention.

[0043] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0044] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.

[0045] FIG. 1is a top plan view of an exemplary embodi-
ment of a liquid crystal display (“LLCD”) according to the
present invention, and FIG. 2 is a cross-sectional view taken
along line II-IT of FIG. 1.

[0046] As shown in FIGS. 1 and 2, an exemplary embodi-
ment of an LCD according to the present invention includes a
lower panel 100 and an upper panel 200 facing each other, and
aliquid crystal layer 3 interposed between two display panels
100 and 200.

[0047]

[0048] A plurality of gate lines 121 and a plurality of stor-
age electrode lines 131 are formed on an insulating substrate
110. The gate lines 121 extend substantially in a transverse
direction and may transmit gate signals therealong. Fach gate
line 121 includes a plurality of first and second gate electrodes
124a and 1245 protruding upward therefrom. Also, each gate
line 121 includes a protrusion 125 protruding upward
between the gate electrodes 124a and 1245 within each pixel.
In the present embodiment the storage electrode lines 131
extend substantially parallel to the gate lines 121, and include
a plurality of storage electrodes 135 extending therefrom.
However, alternative exemplary embodiments include con-
figurations wherein the shape and disposition of the storage
electrode lines 131 may be variously changed. Additional
alternative exemplary embodiments include configurations
wherein the storage electrode lines 131 and the storage elec-
trodes 135 may be omitted.

[0049] A gateinsulating layer 140 is formed on the gate line
121 and the storage electrode line 131, and a plurality of
semiconductors 154a and 154b, exemplary embodiments of
which may be made of amorphous or crystallized silicon, or
other materials with similar characteristics are formed on the
gate insulating layer 140.

[0050] A plurality of pairs of ohmic contacts 163a, 1635,
1654, and 1655 are formed on the semiconductor 154a and
154b, and exemplary embodiments of the ohmic contacts
163a,163b, 1654 and 165b may be made of a material such as
n+ hydrogenated amorphous silicon in which an n-type impu-
rity such as phosphorus is doped at a high concentration, or
alternatively the ohmic contacts 163a, 1635, 1654 and 1655
may be made of silicide or another material with similar
characteristics.

First, the lower panel 100 will be described.
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[0051] Portions of the plurality of pairs of data lines 171a
and 1715 are referred to as source electrodes 173a and 1735,
respectively. The source electrodes 173a and 1736 and a
plurality of pairs of first and second drain electrodes 175a and
1755 are formed on the ohmic contacts 163a, 1635, 165a and
1656 and the gate insulating layer 140. In one exemplary
embodiment, the data lines 171a and 1715, the source elec-
trodes 173a and 1735 and the drain electrodes 175a and 1755
may all be formed from a single data layer, e.g., via etching,
photo-processing, etc.

[0052] The data lines 171a and 1715 transfer a data signal
and are mainly extended in a longitudinal direction, thereby
being disposed substantially perpendicular to the gate lines
121. The first and second source electrodes 173a and 1735
may be curved to have a “U” shape and extend toward the first
and second gate electrodes 124a and 1244, and the first and
second source electrodes 173a and 1735 respectively face the
first and second drain electrodes 1754 and 1755 with respect
to the first and second gate electrodes 124a and 1245.
[0053] Exemplary embodiments of the first and second
drain electrodes 175a and 175b extend starting from one end
thereof which is enclosed by the first and second source
electrodes 1734 and 173b and extended upward therefrom,
and the other end thereof may have a wide area which facili-
tates connection to another layer. However, alternative exem-
plary embodiments include configurations wherein the
shapes and arrangements of the first and second drain elec-
trodes 175a and 1756 and the data lines 1714 and 1715 may
be modified in various forms.

[0054] The first and the second gate electrodes 124a and
124b, the first and the second source electrodes 173a and
1735, and the first and the second drain electrodes 175a and
1750 along with the first and second semiconductors 154a
and 1545 respectively form first and second thin film transis-
tors (“TFTs”), and the channels of the first and second TFTs
are respectively formed in the first and second semiconduc-
tors 154a and 154b between the first and second source elec-
trodes 173a and 1735 and the first and second drain electrodes
175a and 1755.

[0055] The semiconductors 154a and 1545 have exposed
portions not covered by the data lines 171¢ and 1715 and the
drain electrodes 175a¢ and 175b. The exposed portions
include a portion disposed between the source electrodes
173a and 17356 and the drain electrodes 175a and 1755,
respectively.

[0056] A passivation layer 180, exemplary embodiments of
which may be made of silicon nitride, silicon oxide or other
materials with similar characteristics, is formed on the data
lines 171a and 17154, the drain electrodes 175a and 1756 and
the exposed portions of the semiconductors 154a and 1544.
[0057] A color filter 230 is formed in the pixel area on the
passivation layer 180. The color filter 230 is omitted in por-
tions corresponding to the first and second thin film transis-
tors and the gate line 121, and is only disposed in the pixel
area where the light is transmitted.

[0058] An overcoat 185 is formed on the passivation layer
180 and the color filter 230. The overcoat 185 protects the
color filter 230, e.g., from abrasion or from damage during
subsequent processing steps, and the passivation layer 180
may prevent the pigment of the color filter 230 from flowing
into the semiconductors 154a and 1544.

[0059] A planarization layer 188 flattening the lower panel
100 is formed on the overcoat 185. In the present exemplary
embodiment, the planarization layer 188 is formed of an
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organic material, and is positioned throughout the lower
panel excluding the portion of the lower panel corresponding
to the color filter 230.

[0060] The planarization layer 188, the overcoat 185 and
the passivation layer 180 have a plurality of contact holes
1864 and 1864 exposing the first and second drain electrodes
175a and 1755.

[0061] A plurality of pixel electrodes 191 are formed on the
planarization layer 188 and the overcoat 185, and each pixel
electrode 191 includes first and second sub-pixel electrodes
191¢a and 1915 that are separated from each other.

[0062] Inoneexemplary embodiment, the area occupied by
the second sub-pixel electrode 1915 may be larger than the
area occupied by the first sub-pixel electrode 191a in an
individual pixel electrode 191, and in one such exemplary
embodiment the area of the second sub-pixel electrode 1915
may be about 1.0 to about 2.2 times the area of the first
sub-pixel electrode 191a. However, alternative exemplary
embodiments include configurations wherein the shape and
the area ratio of the first and second subpixel electrodes 191a
and 1915 may be variously changed.

[0063] In the present exemplary embodiment, the overall
shape of the combined first and second subpixel electrodes
191a and 19154 is a quadrangle, and each includes an inter-
secting stem having a transverse stem and a longitudinal stem
that are substantially perpendicular to one another. Also in the
present exemplary embodiment, each pixel electrode is
divided into four sub-regions by the transverse stem and the
longitudinal stem, and each of the sub-regions includes a
plurality of minute branches.

[0064] The second sub-pixel electrode 1915 includes a pair
of branches 195 extending substantially parallel to and par-
tially overlapping the data lines 171a and 1715. The pair of
branches 195 are disposed between the first sub-pixel elec-
trode 191a and the data lines 1712 and 1715, are connected to
each other at the lower portion of the first sub-pixel electrode
1914, and overlap the gate line 121. At least one branch of the
two branches 195 is extended and is physically and electri-
cally connected to the second drain electrode 1755 through
the contact hole 1864. Also, the first sub-pixel electrode 191a
is connected to the first drain electrode 1754 through the
contact hole 186a.

[0065] The first and second sub-pixel electrodes 191a and
1915 receive the data voltage from the first and second drain
electrodes 1754 and 1755.

[0066] A light blocking member 220 is formed on a portion
corresponding to the gate line 121, the data lines 171a and
1716, and the first and second TFTs on the planarization layer
188, and a spacer 320 for maintaining an interval between the
lower panel 100 and the upper panel 200 is formed on a
portion corresponding the protrusion 125 of the gate line 121.
[0067] Next, the upper panel 200 will be described.

[0068] Referring to the upper panel 200, in the present
exemplary embodiment a common electrode 270 is formed
on substantially the whole surface of a transparent insulation
substrate 210. However, alternative exemplary embodiments
include configurations wherein the common electrode 270
may not be formed on the entire surface of the transparent
insulation substrate 210 or wherein the common electrode
270 may be formed in the lower panel 100.

[0069] The liquid crystal layer 3 is positioned between the
upper panel 200 and the lower panel 100.

[0070] As described above, the planarization layer 188 is
omitted under the pixel electrode 191 such that the planariza-
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tion layer 188 may function as a light-absorbing layer,
thereby preventing the deterioration of light transmittance
through the LCD.

[0071] Next, an exemplary embodiment of a manufacturing
method of the exemplary embodiment of an LCD shown in
FIG. 1 and FIG. 2 will be described with reference to FIG. 3
to FIG. 9. FIG. 3 to FIG. 9 are cross-sectional views sequen-
tially showing an exemplary embodiment of a method for
manufacturing the exemplary embodiment of an LCD of FIG.
1.

[0072] First, as shown in FIG. 3, a gate line 121 including
gate electrodes 124a and 1245, a storage electrode line 131
including a storage electrode 135, a gate insulating layer 140,
data lines 171a and 1715 including source electrodes 173a
and 1735, and drain electrodes 175a and 1755 are sequen-
tially formed on an insulation substrate 110, and a passivation
layer 180 is formed on the whole surface thereof.

[0073] Next, as shown in FIG. 4, a color filter 230 is formed
onthe passivation layer 180. The color filter 230 is not formed
in portions corresponding to the first and second TFT's and the
gate line 121, and is only formed in the pixel area where the
light is transmitted therethrough. Next, an overcoat 185 is
formed on the passivation layer 180 and the color filter 230.
Exemplary embodiments of the overcoat 185 may be formed
of an inorganic layer such as silicon oxide, silicon nitride or
other similar materials to protect the color filter 230.

[0074] Next, as shown in FIG. 5, a planarization organic
layer 1884 made of the organic material described above is
coated on the overcoat 185, and is exposed using a half-tone
mask 300. In the present exemplary embodiment, the half-
tone mask 300 includes a transparent substrate 310 and a light
blocking layer 311. In the present exemplary embodiment,
the light blocking layer 311 completely blocks the light at the
region A corresponding to the contact holes 1854 and 18554.
Also in the present exemplary embodiment, the half-tone
mask 300 is formed with a form of a slit or a semi-transparent
layer at the region B corresponding to the color filter 230 for
the light to be partially transmitted therethrough. Also in the
present exemplary embodiment, the half-tone mask 300 has a
configuration wherein the light blocking layer 311 is removed
at the remaining portion C. The present exemplary embodi-
ment exemplarily shows the embodiment that the planariza-
tion organic layer 188a is made of a material having negative
photosensitivity. However, in an alternative exemplary
embodiment wherein the planarization organic layer 188a is
formed of a material having positive photosensitivity, the
light blocking layer 311 is removed at the portion A corre-
sponding to the contactholes 1854 and 1855 for the light to be
transmitted, the region B corresponding to the color filter 230
is formed with a form of the slit or the semi-transparent layer
for the light to be partially transmitted, and the light blocking
layer 311 is formed at the remaining region C to completely
block the light.

[0075] Next, as shown in FIG. 6, the exposed planarization
organic layer 188« is developed to form the planarization
organic layer 1884 having different thicknesses depending on
positions thereof. That is, the thickness of the planarization
organic layer 188a on a portion of the lower panel 100 cor-
responding to the color filter 230 is less than the thickness of
the planarization organic layer 188a on a remaining portion of
the lower panel 100. In one exemplary embodiment, the
thickness of the planarization organic layer 188a correspond-
ing to the color filter 230 is in the range of about 0.1 um to
about 0.7 um to stably execute an ashing process for removing
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the planarization organic layer 188a corresponding to the
color filter 230 and leaving the planarization organic layer
1884 corresponding to the remaining portion after the ashing
process. Here, the contact holes 185a and 1835 exposing the
drain electrodes 1754 and 1755 are formed.

[0076] Next, as shown in FIG. 7, the planarization organic
layer 188a is ashed, e.g., undergoes an ashing process, such
that the planarization organic layer 188a corresponding to the
color filter 230 is removed, and simultaneously the portion of
the planarization organic layer 1884 corresponding to the
remaining portion is only partially removed thereby forming
a planarization layer 188. Exemplary embodiments include
configurations wherein the ashing may be executed for about
2-30 seconds.

[0077] Next, as shown in FIG. 8, a pixel electrode 191
connected to the drain electrodes 175a and 1756 through the
contact holes 1854 and 1855, respectively, is formed on the
overcoat 185, over the planarization layer 188 and over the
color filter 230.

[0078] Next, as shown in FIG. 9, a light blocking member
220 is formed on the first and second TFTs and the data lines
171a and 1715. In one exemplary embodiment, a light block-
ing layer is formed on the first and second TFTs, the data lines
171a and 1715, and the gate lines 121, and is exposed and
developed using a slit mask to form the light blocking mem-
ber 220 and a spacer 320 together.

[0079] Next, as shown in FIG. 2, in the upper panel 200, a
common electrode 270 is formed on an insulation substrate
210. In one exemplary embodiment liquid crystal is deposited
onone of the lower panel 100 and the upper panel 200, and the
two display panels 100 and 200 are assembled. Alternative
exemplary embodiments include configurations wherein the
two display panels 100 and 200 are assembled and then liquid
crystal material is injected therebetween.

[0080] Alternative exemplary embodiments include con-
figurations wherein the planarization layer 188 may be
formed through other methods, and one alternative method
will be described with reference to FIG. 10 and FIG. 11. FIG.
10 and FIG. 11 are cross-sectional views showing another
exemplary embodiment of a manufacturing method of an
exemplary embodiment of an LCD according to the present
invention.

[0081] Firstly, as shown in FIG. 10, an overcoat 185 is
formed on a passivation layer 180 and a color filter 230, and
the overcoat 185 and the passivation layer 180 are patterned,
e.g., through photolithography, to form contact holes 185a
and 185b exposing the drain electrodes 1754 and 1755.

[0082] Next, as shown in FIG. 11, a planarization organic
layer 188a is coated on the overcoat 185 and exposed using a
photomask 400 including a light blocking region and a trans-
mittance region. In one exemplary embodiment, the photo-
mask 400 may include a transparent substrate 410 and a light
blocking layer 411, the light blocking layer 411 occupies the
region corresponding to the color filter 230 and the region
where the contact holes 1854 and 1855 will be formed for the
light to be blocked, and is removed in the remaining region.
The present exemplary embodiment exemplarily shows the
embodiment wherein the planarization organic layer 188a is
made of a material having negative photosensitivity. How-
ever, in an alternative exemplary embodiment wherein the
planarization organic layer 188a is formed of a material hav-
ing positive photosensitivity, the arrangement of the light
blocking layer 411 is reversed.
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[0083] Next, as shown in FIG. 7, the exposed planarization
organic layer 188« is developed to form the planarization
layer 188.

[0084] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A method for manufacturing a liquid crystal display, the
method comprising:

disposing a gate line including a gate electrode on a sub-

strate;

disposing a gate insulating layer on the gate line;

disposing a data line and a drain electrode on the gate

insulating layer, wherein the data line includes a source
electrode facing the drain electrode;

disposing a color filter on the gate insulating layer;

disposing an overcoat layer on the color filter;

disposing a planarization layer on a portion of the overcoat

layer corresponding to the gate line, the data line and the
drain electrode; and

disposing a pixel electrode in contact with the overcoat

layer in a region corresponding to the color filter.

2. The method of claim 1, wherein the disposing of the
planarization layer comprises:

coating an organic layer on the overcoat layer;

patterning the organic layer and the overcoat layer using a

half-tone mask to form a contact hole which exposes the

drain electrode, and to reduce a thickness of the organic

layer in a region corresponding to the color filter; and
ashing the patterned organic layer.

3. The method of claim 2, wherein a thickness of the
patterned organic layer disposed in the region corresponding
to the color filter is in a range of about 0.1 um to about 0.7 um.

4. The method of claim 3, wherein the ashing is executed in
the range of about 2 seconds to about 30 seconds.

5. The method of claim 1, wherein the forming of the
planarization layer comprises:

patterning the overcoat layer through photolithography to

form a contact hole which exposes the drain electrode;
coating an organic layer on the overcoat layer; and
removing a portion of the organic layer corresponding to

the color filter and a portion of the organic layer corre-

sponding to where the contact hole is formed.

6. The method of claim 1, further comprising:

disposing a passivation layer between the data layer and the

color filter.

7. The method of claim 1, further comprising:

disposing a light blocking member on the planarization

layer.

8. The method of claim 7, further comprising:

disposing a spacer on the planarization layer after dispos-

ing the light blocking member on the planarization layer.

9. The method of claim 1, further comprising:

simultaneously disposing a light blocking member and a

spacer on the planarization layer.

10. A liquid crystal display comprising:

a substrate;

a gate line including a gate electrode disposed on the sub-

strate;

a gate insulating layer disposed on the gate line;



US 2011/0128492 Al

a data layer including a data line, a source electrode and a
drain electrode facing the source electrode, wherein the
data layer is disposed on the gate insulating layer;

a passivation layer disposed on the gate insulating layer
and the data layer;

a color filter disposed on the passivation layer in a pixel
area;

an overcoat layer disposed on the passivation layer and the
color filter;

a planarization layer disposed on a portion of the overcoat
layer corresponding to the gate line and the data layer;
and

a pixel electrode disposed on the overcoat layer and in
contact with the overcoat layer.

11. The liquid crystal display of claim 10, wherein the pixel

electrode is disposed on at least a portion of the color filter.

12. The liquid crystal display of claim 11, wherein the
planarization layer comprises an organic material.

13. The liquid crystal display of claim 12, wherein the
passivation layer, the overcoat layer and the planarization
layer include a contact hole which connects the pixel elec-
trode and the drain electrode.

14. The liquid crystal display of claim 13, wherein the pixel
electrode includes a first sub-pixel electrode and a second
sub-pixel electrode which are separated from each other.

15. The liquid crystal display of claim 14, wherein the first
sub-pixel electrode and the second sub-pixel electrode
respectively include a plurality of branches.
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16. The liquid crystal display of claim 15, wherein the
second sub-pixel electrode includes a connection which
encloses the branches of the first sub-pixel electrode.

17. The liquid crystal display of claim 10, further compris-
ing:

a light blocking member disposed on the planarization

layer.

18. The liquid crystal display of claim 17, wherein a spacer
is disposed on the planarization layer.

19. A liquid crystal display comprising:
a substrate;

a gate line including a gate electrode disposed on the sub-
strate;

a gate insulating layer disposed on the gate line;

a data layer including a data line, a source electrode and a
drain electrode facing the source electrode, wherein the
data layer is disposed on the gate insulating layer;

a color filter disposed on the gate insulating layer and the
data layer;

a planarization layer disposed on a portion of the gate line,
the data line and the drain electrode; and

a pixel electrode disposed on the color filter,

wherein the planarization layer is omitted between the
color filter and the pixel electrode.
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