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57 ABSTRACT

A liquid crystal display (LCD) is provided. a liquid crystal
display comprising: a first substrate and a second substrate
that are opposite to each other; a liquid crystal layer arranged
between the first substrate and the second substrate; a light
blocking pattern including a first light blocking pattern and
a second light blocking pattern arranged to extend along one
direction on the first substrate; and a column spacer formed
on the first light blocking pattern on the first substrate,
wherein the light blocking pattern includes an open portion
disposed between the first light blocking pattern and the
second light blocking pattern, and formed to be spaced apart
from the column spacer for a predetermined distance.
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FIG. 2
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LIQUID CRYSTAL DISPLLAY AND METHOD
FOR MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional application of U.S.
patent application Ser. No. 15/092,911 filed on Apr. 7, 2016,
which claims priority under 35 USC § 119 to Korean Patent
Application No. 10-2015-0113166 filed on Aug. 11, 2015, in
the Korean Intellectual Property Office, the disclosures of
which are incorporated herein in their entirety by reference.

BACKGROUND

1. Field

[0002] The present inventive concept relates to a liquid
crystal display and a method for manufacturing the same.

2. Description of the Prior Art

[0003] Ingeneral, a liquid crystal display includes an array
substrate, an opposite substrate that is opposite to the array
substrate, and a liquid crystal layer interposed between the
array substrate and the opposite substrate. Recently, a liquid
crystal display having a high transmittance that adopts a
COA (Color-filter On Array) substrate, in which color filters
are formed on an array substrate, has been developed. In this
case, misalignment may occur in the process of combining
the COA substrate with the opposite substrate on which a
light blocking member is formed, and in order to prevent this
misalignment, a BOA (Black matrix On Array) substrate in
which the light blocking member is formed on the COA
substrate, has been developed. Further, a BCS (Black Col-
umn Spacer) for simultaneously forming a light blocking
pattern and a column spacer that keeps a gap between the
substrates with the same material has been developed.

SUMMARY

[0004] The BCS structure has the advantages that the light
blocking pattern and the column spacer are simultaneously
formed, and thus the processing time, mask cost, and pho-
toresist consumption can be reduced. However, the above-
described process of forming the BCS structure generally
includes a bake process for curing developed photoresist,
and since the light blocking pattern and the column spacer
are integrally formed, the photoresist may reflow after the
bake process is performed. Accordingly, the shape of the
column spacer may be unable to keep the original configu-
ration, but may reflow, and this may cause difficulty in
forming the column spacer with a desired height.

[0005] Accordingly, one subject to be solved by the pres-
ent inventive concept is to provide a liquid crystal display
which includes a structure that can prevent or suppress
deformation of the column spacer due to a reflow phenom-
enon in a process of simultaneously forming a light blocking
pattern and the column spacer, and a method for manufac-
turing the liquid crystal display.

[0006] Additional advantages, subjects, and features of the
inventive concept will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the inventive
concept.
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[0007] In one aspect of the present inventive concept,
there is provided a liquid crystal display comprising: a first
substrate and a second substrate that are opposite to each
other; a liquid crystal layer arranged between the first
substrate and the second substrate; a light blocking pattern
including a first light blocking pattern and a second light
blocking pattern arranged to extend along one direction on
the first substrate; and a column spacer formed on the first
light blocking pattern on the first substrate, wherein the light
blocking pattern is includes an open portion disposed
between the first light blocking pattern and the second light
blocking pattern, and formed to be spaced apart from the
column spacer for a predetermined distance.

[0008] The liquid crystal display may further include a
metal layer arranged on a lower portion of the open portion
on the first substrate, wherein at least a part of the open
portion overlaps the metal layer.

[0009] The liquid crystal display may further include a
gate wiring arranged on a lower portion of the open portion
on the first substrate and including a gate line and a gate
electrode, wherein at least a part of the open portion overlaps
the gate wiring.

[0010] The open portion may overlap a portion of the gate
wiring in which the gate electrode is formed.

[0011] The first light blocking pattern and the second light
blocking pattern may be separated from each other by the
open portion.

[0012] The open portion may include a first open portion
spaced apart from the column spacer to one side for a
predetermined distance, and a second open portion spaced
apart toward the other side that is an opposite side of the one
side for a predetermined distance.

[0013] The first light blocking pattern may include an
added portion that projects from an edge of the first light
blocking pattern corresponding to the column spacer.
[0014] The width of the added portion may be from about
9 um to about 10 pm.

[0015] In another aspect of the present inventive concept,
there is provided a liquid crystal display comprising: a first
substrate and a second substrate that are opposite to each
other;

[0016] a liquid crystal layer arranged between the first
substrate and the second substrate; a light blocking
pattern including a first light blocking pattern and a
second light blocking pattern arranged to extend along
one direction on the first substrate; and a column spacer
formed on the first light blocking pattern on the first
substrate, wherein the light blocking pattern includes a
third light blocking pattern disposed between the first
light blocking pattern and the second light blocking
pattern, and formed to be spaced apart from the column
spacer for a predetermined distance, and a height of the
third light blocking pattern is lower than a height of the
first light blocking pattern and a height of the second
light blocking pattern.

[0017] The liquid crystal display may further includes a
metal layer arranged on a lower portion of the third light
blocking pattern on the first substrate, wherein at least a part
of the third light blocking pattern overlaps the metal layer.
[0018] The liquid crystal display may further include a
gate wiring arranged on a lower portion of the third light
blocking pattern on the first substrate and including a gate
line and a gate electrode, wherein at least a part of the third
light blocking pattern overlaps the gate wiring.
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[0019] The third light blocking pattern may overlap a
portion of the gate wiring in which the gate electrode is
formed.

[0020] The third light blocking pattern comprises a portion
that is connected to the first light blocking pattern and the
second light blocking pattern.

[0021] In one another aspect of the present inventive
concept, there is provided a method for manufacturing a
liquid crystal display, comprising: forming a light blocking
layer on a first substrate; and simultaneously forming a light
blocking pattern and a column spacer through a process of
patterning the light blocking layer using an exposure mask
including a light transmission region, a first halftone region,
and a light blocking region, wherein the light blocking
pattern includes a first light blocking pattern and a second
light blocking pattern formed to extend in one direction, and
a portion having a reduced thickness than the first light
blocking pattern and a second light blocking pattern, the
portion having a reduced thickness being formed to be
spaced apart from the column spacer between the first light
blocking pattern and the second light blocking pattern for a
predetermined distance.

[0022] The method may further include forming a metal
layer on a lower portion of the portion having a reduced
thickness on the first substrate, wherein at least a part of the
portion having a reduced thickness overlaps the metal layer.
[0023] The method may further include forming a gate
wiring including a gate line and a gate electrode on a lower
portion of the portion having a reduced thickness on the first
substrate, wherein at least a part of the open portion overlaps
the gate wiring.

[0024] The portion having a reduced thickness may over-
lap a portion of the gate wiring in which the gate electrode
is formed.

[0025] The portion having a reduced thickness does not
have the light blocking layer.

[0026] The portion having a reduced thickness may
include a first portion spaced apart from the column spacer
to one side for a predetermined distance, and a second
portion spaced apart toward the other side that is an opposite
side of the one side for a predetermined distance.

[0027] The first light blocking pattern may include an
added portion that projects from an edge of the first light
blocking pattern corresponding to the column spacer.
[0028] According to the method for manufacturing a lig-
uid crystal display according to an embodiment of the
present inventive concept, it is possible to prevent or sup-
press deformation of the shape of a column spacer due to a
reflow phenomenon in a process of simultaneously forming
a light blocking pattern and the column spacer.

[0029] The liquid crystal display according to an embodi-
ment of the present inventive concept includes a structure
that can prevent or suppress deformation of a column spacer
due to a reflow phenomenon in a process of simultaneously
forming a light blocking pattern and the column spacer, and
thus a predetermined step height level of the column spacer
can be secured.

[0030] The effects according to the present inventive con-
cept are not limited to the contents as exemplified above, but
further various effects are included in the description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other objects, features and advan-
tages of the present inventive concept will be more apparent
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from the following detailed description taken in conjunction
with the accompanying drawings, in which:

[0032] FIG. 1 is a layout diagram of a liquid crystal
display according to an embodiment of the present inventive
concept;

[0033] FIG. 2 is a cross-sectional view taken along line
III-1I' of FIG. 1;

[0034] FIG. 3 is a plan view explaining an arrangement
between a light blocking pattern and a gate wiring of a liquid
crystal display according to an embodiment of the present
inventive concept;

[0035] FIG. 4 is a cross-sectional view taken along a line
that corresponds to line II-II' of FIG. 1 illustrating a liquid
crystal display according to another embodiment of the
present inventive concept;

[0036] FIG. 5 is a plan view explaining an arrangement
between a light blocking pattern and a gate wiring of a liquid
crystal display according to another embodiment of the
present inventive concept;

[0037] FIGS. 6, 7, 8 and 9 are plan views explaining an
arrangement between a light blocking pattern and a gate
wiring of a liquid crystal display according to still another
embodiment of the present inventive concept;

[0038] FIGS.10,11,12,13,14,15,16,17,18, 19, 20, 21,
22, 23, 24 and 25 are cross-sectional views of processing
steps explaining a method for manufacturing a liquid crystal
display according to an embodiment of the present inventive
concept; and

[0039] FIG. 26 is a cross-sectional view explaining a
process of forming a light blocking pattern and a column
spacer in a method for manufacturing a liquid crystal display
according to an embodiment of the present inventive con-
cept.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0040] Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals
refer to like elements throughout the specification. In this
regard, the present exemplary embodiments may have dif-
ferent forms and should not be construed as being limited to
the descriptions set forth herein. Accordingly, the exemplary
embodiments are merely described below, by referring to the
figures, to explain aspects of the present description.
[0041] The description that one element is connected to or
coupled to another element includes both cases where the
one element is directly connected to the another element and
where further another element is interposed between the
elements. However, the description that one element is
directly connected or directly coupled to another element
indicates that there is no further another element between the
elements. The term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

[0042] A singular expression in the present specification
also includes a plural expression. The terms “comprise”
and/or “comprising” do not exclude the possibility of exis-
tence or addition of one or more other components, steps,
operations, and/or devices.

[0043] Hereinafter, embodiments of the present inventive
concept will be described with reference to the accompany-
ing drawings.

[0044] FIG. 1 is a layout diagram of a liquid crystal
display according to an embodiment of the present inventive
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concept, and FIG. 2 is a cross-sectional view taken along
line II-II' of FIG. 1. FIG. 3 is a plan view explaining an
arrangement between a light blocking pattern and a gate
wiring of a liquid crystal display according to an embodi-
ment of the present inventive concept.

[0045] Referring to FIGS. 1 to 3, a liquid crystal display
10 according to an embodiment of the present inventive
concept includes a first substrate 100, a second substrate 200
that is opposite to the first substrate 100, and a liquid crystal
layer 300 interposed between the first substrate 100 and the
second substrate 200.

[0046] The first substrate 100 and the second substrate 200
may include an insulating material, such as transparent
glass, quartz, ceramic, silicon, or transparent plastic, and
may be properly selected in accordance with a need of a
manufacturer. The first substrate 100 and the second sub-
strate 200 may be arranged opposite to each other.

[0047] In some embodiments, the first substrate 100 and
the second substrate 200 may be flexible substrates. That is,
the first substrate 100 and the second substrate 200 may have
flexibility, and thus can be, for example, rolled, folded,
and/or bended.

[0048] On the first substrate 100, a plurality of gate
wirings 102 and 104 and data wirings 132, 134, and 136 may
be arranged.

[0049] The gate wirings 102 and 104 may include a
plurality of gate lines 102 and a plurality of gate electrodes
104. The data wirings 132, 134, and 136 may include a
plurality of data lines 132, a plurality of source electrodes
134, and a plurality of drain electrodes 136.

[0050] The gate wirings 102 and 104 and the data wirings
132, 134, and 136 may be made of an aluminum-based
metal, such as aluminum (Al) or an aluminum alloy, a
silver-based metal, such as silver (Ag) or a silver alloy, a
copper-based metal, such as copper (Cu) or a copper alloy,
a molybdenum-based metal, such as molybdenum or a
molybdenum alloy, chrome (Cr), titanium (T1), or tantalum
Ta). Further, the gate wirings 102 and 104 and the data
wirings 132, 134, and 136 may have a multilayer structure
that includes more than two conductive layers (not illus-
trated) having different physical properties. For example,
one conductive layer may be made of an aluminum-based
metal, a silver-based metal, or a copper-based metal, and the
other conductive layer may be made of refractory metal such
as a molybdenum-based metal, titanium, and tantalum. An
example of such a combination may be a lower chrome layer
and an upper aluminum layer, or a lower aluminum layer and
an upper molybdenum layer. However, the present inventive
concept is not limited thereto, and the gate wirings 102 and
104 and the data wirings 132, 134, and 136 may be formed
of various kinds of metals and conductors.

[0051] Each gate line 102 may extend in a first direction,
for example, along a boundary of pixels in a horizontal
direction, and each data line 132 may extend in a second
direction, for example, along a boundary of pixels in a
vertical direction. The gate lines 102 and the data lines 132
may be arranged to cross each other and define a pixel
region. That is, the pixel region may be defined by a region
that is surrounded by the gate lines 102 and the data lines
132.

[0052] In some embodiments, the data lines 132 may be
periodically bent as illustrated in FIG. 1 to improve trans-
mittance. However, this is merely exemplary, and the shape
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of the data lines 132 according to the present inventive
concept is not limited thereto.

[0053] At least one gate clectrode 104 is arranged to be
connected to each gate line 102 for each pixel. The gate
electrode 104 may be branched from the gate line 102
toward a semiconductor layer 122, or may be formed
through extension of the gate line 102. However, forming of
the gate electrode 104 is not limited thereto, but the gate
electrode 104 may be defined in a region in which the gate
line 102 overlaps the semiconductor layer 122 on the
extended path of the gate line 102.

[0054] At least one source electrode 134 is arranged to be
connected to each data line 132 for each pixel. The source
electrode 134 may be branched from the data line 132
toward the semiconductor layer 122, or may be formed
through extension of the data line 132. However, forming of
the source electrode 134 is not limited thereto, but the source
electrode 134 may be defined in a region in which the data
line 132 overlaps the semiconductor layer 122 on the
extended path of the data line 132. For example, the source
electrode 104 may not project from the data line 132, but
may be positioned substantially on the same line as the data
line 132. The drain electrode 136 may be arranged to be
spaced apart from the source electrode 104 on the semicon-
ductor layer 122, and may be electrically connected to a
pixel electrode 182 through a contact hole 136a formed
through a first passivation layer 142, an organic layer 154,
and a second passivation layer 172.

[0055] A gate insulating layer 112 may be arranged
between the gate wirings 102 and 104 and the data wirings
132, 134, and 136. In an embodiment, the gate insulating
layer 112 may be arranged on the gate wirings 102 and 104,
and the data wirings 132, 134, and 136 may be arranged on
the gate insulating layer 112. The gate insulating layer 112
may be made of, for example, silicon nitride (SiN,), silicon
oxide (Si0,), silicon oxynitride (SiON), or a laminated layer
thereof. The gate insulating layer 112 may insulate the gate
wirings 102 and 104 from the data lines 132 positioned on
upper portions of the gate wirings.

[0056] The semiconductor layer 122 may be arranged on
the gate insulating layer 112, and may be made of, for
example, hydrogenated amorphous silicon or polysilicon.
The semiconductor layer 122 is arranged to overlap the gate
electrode 104 at least partly. The semiconductor layer 122
forms a thin film transistor together with the gate electrode
104, the source electrode 134, and the drain electrode 136.
[0057] The semiconductor layer 122 may have various
shapes, and for example, may be of an island type or a line
type. FIG. 3 exemplifies that the semiconductor layer 122 is
of'an island type, but is not limited thereto. In the case where
the semiconductor layer 122 is formed of an island type,
although not separately illustrated, the semiconductor layer
122 may overlap the data wirings 132, 134, and 136.
[0058] On the semiconductor layer 122, a resistive contact
layer, which is composed of n+ hydrogenated amorphous
silicon that is highly doped with an n-type impurity, may be
arranged. The ohmic contact layer 124 is positioned between
the lower semiconductor layer 122 and the upper source
electrode 134 and drain electrode 136 and serves to reduce
contact resistance. In a similar manner to the semiconductor
layer 122, the ohmic contact layer 124 may have various
shapes, and for example, may be of an island type or a line
type. In the case where the semiconductor layer 122 is of an
island type, the ohmic contact layer 124 may also be of an
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island type, whereas in the case where the semiconductor
layer 122 is of a line type, the ohmic contact layer 124 may
also be of a line type. The ohmic contact layer 124, for
example, a source ohmic contact layer and a drain ohmic
contact layer, unlike the semiconductor layer 122, may be
spaced apart each other with a channel region interposed
therebetween, and thus the lower semiconductor layer 122
may be exposed. In the semiconductor layer 122, a channel
may be formed in a region in which the source electrode 134
and the drain electrode 136 are spaced apart from each other
to face each other.

[0059] If a gate-on signal is applied to the gate electrode
104 and a channel is formed in the semiconductor layer 122,
the thin film transistor is turned on, and thus the drain
electrode 136 can receive a data signal from the source
electrode 134 and transfer the received data signal to a pixel
electrode 192.

[0060] The passivation layer 142 may be arranged on the
data wirings 132, 134, and 136 and the exposed semicon-
ductor layer 122. The contact hole 1364 that exposes at least
a portion of the drain electrode 136 may be formed on the
first passivation layer 142 and the organic layer 154 to be
described later. At least a portion of the drain electrode 136
that is exposed through the contact hole 1364 may come in
contact with the pixel electrode 182. Through this, the drain
electrode 136 and the pixel electrode 182 may be electrically
connected/contacted.

[0061] The first passivation layer 142 may include, for
example, an inorganic material, such as silicon nitride or
silicon oxide, or a material of a-Si:C:O or a-Si:O:F that is
formed by PECVD (Plasma Enhanced Chemical Vapor
Deposition).

[0062] The organic layer 154 may be arranged on the first
passivation layer 142. The organic layer 154 has superior
planarization characteristics, and may include a material
having photosensitivity. The organic layer 154 includes the
contact hole 1364 that exposes at least a portion of the drain
electrode 136.

[0063] In some embodiments, a color filter 152 may be
arranged between the organic layer 154 and the first passi-
vation layer 142 as illustrated in FIG. 2. The color filter 152
may include an R (Red) color filter, a G (Green) color filter,
and a B (Blue) color filter. The R, G, and B color filters are
formed on respective pixels to form R, G, and B pixels. The
color filter 152 may include a photosensitive organic layer
including pigment. On the color filter 152, the organic layer
154 may be arranged to perform planarization of the R, G,
and B color filters to remove step heights thereof. The color
filter 152 may be covered by the organic layer 154. That is,
the color filter 152 may be covered by the organic layer 154
to remove the exposed portion. However, this is merely
exemplary, and the present inventive concept is not limited
to such a structure as described above.

[0064] A common electrode 162 may be arranged on the
organic layer 154. The common electrode 162 may receive
a common voltage and may control the alignment direction
of liquid crystal molecules included in the liquid crystal
layer 300 together with a pixel electrode 182 which will be
described later. The common electrode 162 includes an
opening that exposes a region in which the contact hole 1364
is formed. That is, at least a portion of the drain electrode
136 may be exposed through the opening that is formed on
the common electrode 162. The common electrode 162 may
be integrally formed through the whole pixel region that is
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surrounded by the gate line 102 and the data line 132 except
for the opening. The common electrode 162 may be imple-
mented by a transparent conductive material, such as [TO
(Indium Tin Oxide) or IZO (Indium Zinc Oxide), but is not
limited thereto.

[0065] The second passivation layer 172 may be arranged
on the common electrode 162 and the organic layer 154. The
second passivation layer 172 may include an opening that
exposes a region in which the contact hole 1364 is formed.
That is, at least a portion of the drain electrode 136 may be
exposed through the opening formed on the second passi-
vation layer 172. The second passivation layer 172 may be
made of an inorganic insulating material. For example, the
second passivation layer 172 may include silicon nitride or
silicon oxide. The second passivation layer 172 may be
positioned between the pixel electrode 182 and the common
electrode 162 to perform insulation between the pixel elec-
trode 182 and the common electrode 162.

[0066] The pixel electrode 182 may be arranged on the
second passivation layer 172 for each unit pixel. At least a
part of the pixel electrode 182 may overlap the common
electrode 162. A portion of the pixel electrode 182 is
arranged inside the contact hole 136a. A portion of the pixel
electrode 182 that is arranged inside the contact hole 1364
may come in contact with the drain electrode 136 to be
electrically connected to the drain electrode 136.

[0067] Insome embodiments, the pixel electrode 182 may
include a plurality of branch electrodes 184 that overlap the
common electrode 162, and a slit 186 may be formed
between the neighboring branch electrodes 184. The branch
electrodes 184 may be tilted to form an oblique angle against
the vertical direction, and may be bent on a horizontal center
line (not illustrated) of the pixel electrode 182. Accordingly,
the pixel electrode 182 may be divided into a plurality of
domains in which the branch electrodes 184 have different
tilted directions. For example, on the basis of the horizontal
center line, the upper branch electrodes 184 may extend in
upper right direction and the lower branch electrodes 184
may extend in lower right direction. The branch electrodes
184 of the pixel electrode 182 may extend substantially in
parallel to the data line 132. However, the shape of the pixel
electrode 182 illustrated in FIG. 1 is exemplary, and the
present inventive concept is not limited thereto. According
to a need of a manufacturer, the shape of the slit 186 may be
variously selected. For example, the pixel electrode 182 may
include a plurality of empty slits 186 having various shapes
including a fish-bone shape.

[0068] If a data voltage is applied to the pixel electrode
182, an electric field is formed between the pixel electrode
182 and the lower common electrode 162. That is, the pixel
electrode 182 may form an electric field together with the
common electrode 162 to rotate liquid crystal molecules
included in the liquid crystal layer 300. The pixel electrode
182 may include a transparent conductive material, such as
ITO or IZO, but is not limited thereto.

[0069] In another embodiment, the pixel electrode 182
may have a plate shape. In this case, the common electrode
162 may include a plurality of branch electrodes (not
illustrated) that overlap the pixel electrode 182. However,
this is exemplary, the structure and the arrangement of the
pixel electrode 182 and the common electrode 162 may be
variously set.

[0070] A light blocking pattern 192 may be arranged on
the second passivation layer 172 and the pixel electrode 182.
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The light blocking pattern 192 serves to prevent light
leakage. The light blocking pattern 192 may be arranged in
a thin film transistor region and a non-pixel region (between
pixels or between the gate line and the data line).

[0071] In some embodiments, the light blocking pattern
192 may be implemented to include a shape that extends in
the same direction as the extension direction of the gate line
102. The light blocking pattern 192 may be arranged in a
region of the gate line 102 and the gate electrode 104.
However, this is exemplary, and in another embodiment, the
light blocking pattern 192 may be further arranged even in
a region of the data line 132 to be implemented in a lattice
shape.

[0072] In some embodiments, the width W2 of the light
blocking pattern 192 may be wider than the width W3 of a
region in which the gate electrode 104 among the gate
wirings 102 and 104 is formed as illustrated in FIG. 3.
However, this is exemplary, and in another embodiment, the
width of the light blocking pattern 192 may be equal to or
narrower than the width of the region in which the gate
electrode 104 among the gate wirings 102 and 104 is
formed.

[0073] In some embodiments, a part of the light blocking
pattern 192 may be arranged in the contact hole 136a as
illustrated in FIGS. 1 and 2. However, this is exemplary, and
the arrangement of the light blocking pattern 192 is not
limited to such a structure.

[0074] The light blocking pattern 192 may include a black
organic polymer material including black dye or pigment or
metal (metal oxide), such as chrome or chrome oxide.
[0075] Column spacers 194a and 1945 are formed to keep
a gap between the first substrate 100 and the second sub-
strate 200, and may include a main column spacer 194a and
a sub-column spacer 1945.

[0076] An end portion of the main column spacer 1944 in
the liquid crystal layer 300 may be arranged relatively more
adjacent to the second substrate 200 than an end portion of
the sub-column spacer 1945. For example, as illustrated in
FIG. 2, the end portion of the main column spacer 194a may
come in contact with the second substrate 200, and the
sub-column spacer 1945 may be arranged to be spaced apart
from the second substrate 200 for a predetermined distance.
Accordingly, a gap between the first substrate 100 and the
second substrate 200 may be primarily kept by the main
column spacer 1944, and if more pressure is applied to the
second substrate, the gap between the first substrate 100 and
the second substrate 200 may be secondarily kept by the
sub-column spacer 1945.

[0077] FIG. 2 exemplifies that the end portion of the main
column spacer 194a comes in contact with the second
substrate 200, but is not limited thereto. It is also possible
that the end portion of the main column spacer 194a is
arranged to be spaced apart from the second substrate 200
and is arranged relatively more adjacent to the second
substrate 200 than the end portion of the sub-column spacer
194b.

[0078] Referring to FIGS. 1 and 2, the column spacers
194a and 1945 may be arranged between a thin film tran-
sistor of a first pixel and a thin film transistor of a second
pixel that is adjacent to the first pixel. At least parts of the
column spacers 194a and 1945 may overlap the gate wirings
102 and 104 and the data wirings 132, 134, and 136.
However, this is exemplary, and the arrangement of the
column spacers 194a and 19454 is not limited thereto.
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[0079] Inthe embodiment of FIGS. 1 to 3, it is exemplified
that the main column spacer 194a is arranged in a first pixel
region and the sub-column spacer 1945 is arranged in a
second pixel region that is adjacent to the first pixel.
However, the arrangement is not limited thereto, but the
liquid crystal display 10 according to an embodiment of the
present inventive concept may include pixels in which the
column spacers 194a and 1945 are not arranged.

[0080] On surfaces of the first substrate 100 and the
second substrate 200 which contact the liquid crystal layer
300, alignment layers (not illustrated) may be arranged. That
is, alignment layers (not illustrated) that can align the liquid
crystal layer 300 may be arranged on the pixel electrode 182,
the second passivation layer 172, the light blocking pattern
192, and the column spacers 194a and 1945.

[0081] Between the first substrate 100 and the second
substrate 200, the liquid crystal layer 300 that includes liquid
crystal molecules (not illustrated) having positive or nega-
tive dielectric anisotropy may be interposed.

[0082] In some embodiments, the column spacers 194a
and 1945 may be made of the same material as the material
of the light blocking pattern 192. The column spacers 194a
and 1945 and the light blocking pattern 192 may be simul-
taneously formed through one patterning process through
halftone mask or slit mask exposure. That is, the column
spacers 194a and 19456 and the light blocking pattern 192
may be simultaneously formed of the same material. The
light blocking pattern 192 may include a portion that is
integrally formed with the column spacers.

[0083] Ifit is assumed that a panel is bent by an external
force in the case where the light blocking pattern 192 and the
column spacers 194a and 1945 are simultaneously formed,
scratch may occur on an alignment layer PI that is arranged
on the second substrate 200 by the column spacers 194a and
1945 to cause light leakage.

[0084] Accordingly, the light blocking pattern 192 of the
liquid crystal display 10 according to an embodiment of the
present inventive concept may include added portions 196a
and 19654 to prevent light leakage due to the above-described
scratch. The added portions 196a and 1965 may protrude
from imaginary lines which connect horizontal edges of the
light blocking patterns. The added portions 196a and 1965
may protrude from the imaginary lines to an upper direction
and a lower direction in regions corresponding to the column
spacers 194a and 194b. In other words, the added portions
196a and 1965 may be protrusions that are protruded from
the imaginary lines toward adjacent pixel areas and are
formed on regions corresponding to the column spacers
194a and 194b. The added portions 196a and 1965 may be
formed on both sides of the column spacers 194a and 1945
and protruded toward adjacent pixel areas from the imagi-
nary lines. According to another embodiment, the added
portions 1964 and 1965 may be formed on both sides of the
main column spacers 194a only. In other word, the added
portions 196a and 1965 may not be formed on sides of the
sub-column spacers 19464.

[0085] The added portions 196a and 1965 may be inte-
grally formed with the light blocking pattern 192 at the same
time through one patterning process. The added portions
196a and 1965 and the light blocking pattern 192 may be
formed of the same material. That is, the light blocking
pattern 192, the added portions 196a and 1965, and the
column spacers 1944 and 1945 may be integrally formed of
the same material through one patterning process.
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[0086] The arrangement and the size of the added portions
196a and 1965 may be properly determined in accordance
with arrangement of the light blocking pattern 192 and the
column spacers 194a and 1945. For example, referring to
FIG. 3, in the case where the column spacers 194a and 1945
are arranged in a center portion of the width W2 of the light
blocking pattern 192, the added portions 196a and 1965 may
be implemented by a structure projected/branched from the
width W2 to one side and the other side thereof. That is, the
added portions 196a and 1965 may include a first added
portion 196a that projects from the light blocking pattern
192 having width W2 to one side thereof, and a second
added portion 1965 that projects from the light blocking
pattern 192 having width W2 to the other side thereof that
is opposite to the one side. The width W1 and the length [.1
of' the first added portion 196a may be the same as the width
W1 and the length [.1 of the second added portion 1964. In
this case, the width (W2+2W1) of a portion in which the
added portions 1964 and 19654 are formed may be wider than
the width W2 of a portion in which the added portions 1964
and 1965 are not formed by 2W1. However, this is exem-
plary, any one of the first added portion 1964 and the second
added portion 1965 may be arranged or the first added
portion 196a and the second added portion 1965 may be
arranged with different sizes in accordance with the arrange-
ment between the light blocking pattern 192 and the column
spacers 194a and 19464.

[0087] In some embodiments, shapes of the added por-
tions 1964 and 1965 in a plan view may be a rectangular
shape as illustrated in FIG. 3. However, this is exemplary,
and the shape of the added portions 196a and 1965 is not
limited thereto, but may be implemented in various shapes,
such as a polygon and a circle.

[0088] On the other hand, in the case where the column
spacers 194a and 1945 and the light blocking pattern 192 are
simultaneously formed of the same material in a body using
a halftone mask, the above-described forming process may
generally include a bake process for curing developed
photoresist. In this case, since the light blocking pattern 192
and the column spacers 194a and 1945 are integrally
formed, the photoresist may reflow after the bake process is
performed. Accordingly, the shape of the column spacers
194a and 194b may not be maintained as it is formed, but
may be deformed, and this may cause difficulty in forming
the column spacers 194a and 1945 with a desired height.
[0089] Accordingly, the liquid crystal display 10 accord-
ing to an embodiment of the present inventive concept
includes open portions 192a¢-1 and 1924-2 formed in the
light blocking pattern 192 which prevent or suppress reflow
of the column spacers 194a and 1945. The open portions
192a-1 and 192a-2 can prevent or suppress reflow of the
column spacers 194a and 1945 toward the light blocking
pattern 192 after the bake process is performed due to the
step height of the light blocking pattern 192, and through
this, it becomes possible to form the column spacers 194a
and 1945 with a desired height.

[0090] For example, referring to FIG. 3, the light blocking
pattern 192 may include a first light blocking pattern and a
second light blocking pattern having shapes extending in the
same direction as the extension direction of the gate wirings
102 and 104. Here, the first light blocking pattern indicates
a portion of the light blocking pattern 192, in which the main
column spacer 194a is formed on the upper portion thereof,
and the second light blocking pattern indicates a portion of
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the light blocking pattern 192, in which the main column
spacer 194a is not formed. The light blocking pattern 192
may include open portions 192g-1 and 192q-2 formed
between the first light blocking pattern and the second light
blocking pattern. The open portions 192a-1 and 192a-2 may
be formed to be spaced apart from the main column spacer
194a for a predetermined distance. However, although the
main column spacer 194a is exemplified, substantially the
same structure may be applied even to the sub-column
spacer 1945.

[0091] In some embodiments, the open portions 192a-1
and 1924-2 may include a first open portion 192a-1 and a
second open portion 1924-2 as illustrated in FIG. 3. The first
open portion 1924-1 may be arranged to be disposed on one
side (left side in the drawing) of the main column spacer
194a, and the second open portion 192a-2 may be arranged
to be disposed on the other side (that is opposite to the one
side and right side in the drawing) of the main column spacer
194a. The first open portion 192a-1 and the second open
portion 192a-2 may be arranged to be bilaterally symmetric
having a center of the main column spacer 194a as an axis
of symmetry. From another view point, the second open
portion 192a-2 may be arranged to be spaced toward one
side (left side in the drawing) of the sub-column spacer
1945, and the other open portion may be arranged to be
spaced toward the other side (that is opposite to the one side
and right side in the drawing) of the sub-column spacer
1945. The first open portion 192a-1 and the other open
portion may be arranged to be bilaterally symmetric having
a center of the sub-column spacer 1945 as an axis of
symmetry. However, this is exemplary, and the arrangement
of the open portions 192a-1 and 192¢-2 is not limited
thereto.

[0092] In some embodiments, the open portions 192a-1
and 1924-2 may be implemented by an open type structure.
For example, in the embodiment of FIGS. 2 and 3, the first
open portion 192a-1 and the second open portion 192a-2
may be implemented by an open type structure in which
inner walls in left and right directions in the drawing are
made of the light blocking pattern 192 and inner walls in
upper and lower directions in the drawing are opened. In this
case, the portion of the light blocking pattern 192 in which
the column spacers 194a and 1945 are formed on the upper
portion thereof (first light blocking pattern) may be imple-
mented to be separated/disconnected from the other portion
of the light blocking pattern 192 (second light blocking
pattern) through the open portions 192a-1 and 192a4-2. In
other words, as illustrated in FIG. 3, the portion of the light
blocking pattern 192 in which the main column spacer 194a
is formed on the upper portion thereof (first light blocking
pattern) may be implemented in an island shape by the first
opening portion 192a-1 and the second opening portion
192a-2. However, this is exemplary, and even if the open
portions 192a-1 and 1924-2 are implemented by the open
type structure, they may be implemented only in any one
direction, an upper direction or a lower direction, rather than
in the upper and lower directions in the drawing.

[0093] In some embodiments, the width W2 of the light
blocking pattern 192 may be about 26 um, the width W1 of
the added portions 1964 and 1965 may be about 9.5 um, the
diameter of the column spacers 194a and 1945 may be about
10 um, and the width L1 of the added portions 196a and
19654 in the left and right directions in the drawing may be
about 45 um. In this case, the widths WD of the open
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portions 192a-1 and 1924-2 that are formed on the light
blocking pattern 192 may be about 3.5 pm to 4.5 pum.
However, such dimensions are exemplary, and the present
inventive concept is not limited thereto.

[0094] Inthe embodiment of FIGS. 1 to 3, it is exemplified
that the distance between the column spacers 194a and 1945
and the open portions 192a-1 and 1924-2 is about a half of
the pixel pitch, but is not limited thereto. The distance
between the column spacers 194a and 1946 and the open
portions 192a-1 and 192a-2 may be about the pixel pitch, for
example, about 27 um to 29 um. In this case, the first light
blocking pattern may have a length corresponding to about
double the pixel width (a short side of the pixel).

[0095] In some embodiments, the open portions 192a-1
and 1924-2 may be implemented in a rectangular shape in a
plan view. Specifically, the open portions 192a-1 and 192a-2
may be implemented in a rectangular shape that extends in
a projection direction of the gate electrode 104 or an
extension direction of the data line 132, that is, in a rectan-
gular shape that extends in the upper and lower directions in
the drawing. In other words, the opening portions may be
implemented in a rectangular shape that extends in a direc-
tion that is vertical to the extension direction of the light
blocking pattern 192. However, this is exemplary, and the
shape of the open portions 192a-1 and 192a-2 is not limited
thereto.

[0096] On the other hand, in order to prevent the occur-
rence of light leakage through the open portions 192a-1 and
192a-2 formed on the light blocking pattern 192, the liquid
crystal display 10 according to an embodiment of the present
inventive concept may be implemented to include a metal
layer that is arranged on lower portions of the open portions
192a-1 and 1924-2 to overlap at least a part of the open
portions 192a-1 and 192a-2. For example, the open portions
192a-1 and 1924-2 may be implemented to have a structure
that overlaps the gate wirings 102 and 104. Specifically, as
illustrated in FIG. 3, the first open portion 192a-1 may be
implemented by a structure which overlaps at least partly a
portion of the gate wirings 102 and 104 arranged in the first
pixel, in which the gate electrode 104 is formed, and the
second open portion 192a-2 may be implemented by a
structure which overlaps at least partly a portion of the gate
wirings 102 and 104 arranged on the second pixel, in which
the gate electrode 104 is formed. Like the embodiment of
FIG. 3, the open portions 192a-1 and 192a-2 may be
implemented to include a portion that does not overlap the
gate electrode 104. However, this is merely exemplary, and
the implementation of the open portions 192a-1 and 192a-2
is not limited thereto. The open portions 1924-1 and 1924-2
may be implemented to completely overlap the gate wiring
101. Further, a lower metal that overlaps the open portions
192a-1 and 1924-2 is not limited to the gate wirings 101 and
104. The open portions 192a-1 and 192a-2 may be imple-
mented by a structure that overlaps the data wirings 132, 134
and 136, or may be implemented by a structure that overlaps
a separate metal layer.

[0097] In some embodiments, like the embodiment of
FIGS. 1 to 3, the light blocking pattern 102 may be imple-
mented to include a separated/disconnected shape by the
open portions 192a-1 and 192a-2, but is not limited thereto.
The light blocking pattern 192 may be implemented in a
continuously connected shape through a third light blocking
pattern having a height that is lower than the height of the
portion of the light blocking pattern 192 (first light blocking
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pattern), in which the main column spacer 1944 is formed on
the upper portion thereof and which is arranged in a position
corresponding to the open portions 192a-1 and 1924-2, and
the height of the portion of the light blocking pattern 192
(second light blocking pattern), in which the main column
spacer 194a is not formed.

[0098] FIG. 4 is a cross-sectional view taken along a line
that corresponds to line II-II' of FIG. 1 illustrating a liquid
crystal display according to another embodiment of the
present inventive concept, and FIG. 5 is a plan view explain-
ing an arrangement relationship between a light blocking
pattern and a gate wiring of a liquid crystal display accord-
ing to another embodiment of the present inventive concept.
[0099] Referring to FIGS. 4 and 5, a liquid crystal display
20 according to another embodiment of the present inventive
concept is different from the liquid crystal display 10 as
described above with reference to FIGS. 1 to 3 on that light
blocking patterns 1984 and 19856 have different configura-
tions from those of the liquid crystal display 10, but other
configurations are the same as or are similar to those of the
liquid crystal display 10 as described above. Hereinafter,
explanation will be made about differences except for the
duplicate portion.

[0100] In this embodiment, the third light blocking pat-
terns 198a and 1986 are arranged between the first light
blocking pattern and the second light blocking pattern,
which extend in the same direction as the extension direction
of'the gate wirings 102 and 104. Here, the first light blocking
pattern indicates a portion of the light blocking pattern 192,
in which the main column spacer 194a is formed on the
upper portion thereof, and the second light blocking pattern
indicates a portion of the light blocking pattern 192, in
which the main column spacer 194a is not formed. The
height of the third light blocking patterns 1984 and 1985 is
lower than the height of the first and second light blocking
patterns. That is, a step may be formed between the first light
blocking pattern/the second light blocking pattern and the
third light blocking patterns 198a and 1985.

[0101] The third light blocking patterns 198a and 1985
may be made of the same material as the material of the first
light blocking pattern and the second light blocking pattern.
The third light blocking patterns 1984 and 1985 may be
integrally formed with the first light blocking pattern and the
second light blocking pattern. That is, the third light block-
ing patterns 198a and 19856 may include a portion that is
connected to the first light blocking pattern and the second
light blocking pattern.

[0102] In some embodiments, the third light blocking
patterns 198a and 1986 may include the (3-1)-th light
blocking pattern 1984 and the (3-2)-th light blocking pattern
1985. The (3-1)-th light blocking pattern 198a may be
arranged to be spaced apart from the main column spacer
194a to one side (left side in the drawing), and the (3-2)-th
light blocking pattern 1985 may be arranged to be spaced
apart from the main column spacer 1944 to the other side
(opposite to the one side, and right side in the drawing). The
(3-1)-th light blocking pattern 198a and the (3-2)-th light
blocking pattern 1985 may be arranged to be bilaterally
symmetric having a center of the main column spacer 194a
as an axis of symmetry. From another view point, the
(3-2)-th light blocking pattern 1985 may be arranged to be
spaced apart from the sub-column spacer 1945 to one side,
and although not illustrated, the other light blocking pattern
may be arranged to be spaced apart from the sub-column
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spacer 194a to the other side. The (3-2)-th light blocking
pattern 1985 and the other light blocking pattern (not
illustrated) may be arranged to be bilaterally symmetric
having a center of the sub-column spacer 1945 as an axis of
symmetry. However, this is exemplary, and the arrangement
of the third light blocking patterns 198a and 1986 is not
limited thereto.

[0103] The height of the (3-1)-th light blocking pattern
198a and the (3-2)-th light blocking pattern 1985 is lower
than the height of the light blocking pattern 192 as illustrated
in FIG. 4. That is, the light blocking pattern 192 may include
a step that is caused by the (3-1)-th light blocking pattern
198a and the (3-2)-th light blocking pattern 1985. The first
light blocking pattern or the second light blocking pattern
may be arranged on the left and right sides of the (3-1)-th
light blocking pattern 198a and the (3-2)-th light blocking
pattern 1985 in a plan view, and the light blocking pattern
192 may not be arranged in the upper and lower directions
in a plan view.

[0104] In the embodiment of FIGS. 4 and 5, the shapes of
the (3-1)-th light blocking pattern 198a and the (3-2)-th light
blocking pattern 1985 may be rectangular in a plan view.
However, this is exemplary, and the shapes of the third light
blocking patterns 198a and 1985 are not limited thereto.
[0105] The liquid crystal display 20 according to another
embodiment of the present inventive concept may be imple-
mented to include a metal layer that is arranged on lower
portions of the third light blocking patterns 1984 and 1984
to overlap the third light blocking patterns 1984 and 1985.
For example, the third light blocking patterns 1984 and 1985
may be implemented by a structure that overlaps the gate
wirings 102 and 104. Specifically, as illustrated in FIG. 5,
the (3-1)-th light blocking pattern 1984 may be implemented
by a structure which overlaps at least a portion of the gate
wirings 102 and 104 arranged in the first pixel, in which the
gate electrode 104 is formed, and the (3-2)-th light blocking
pattern 1985 may be implemented by a structure which
overlaps at least a portion of the gate wirings 102 and 104
arranged on the second pixel, in which the gate electrode
104 is formed. Like the embodiment of FIG. 5, the third light
blocking patterns 198a and 1986 may be implemented to
include a portion that does not overlap the gate electrode
104. However, this is merely exemplary, and a lower metal
that overlaps the third light blocking patterns 1984 and 1986
is not limited to the gate wirings 101 and 104. The third light
blocking patterns 198a and 1986 may be implemented to
completely overlap the gate wiring 101. The third light
blocking patterns 198a and 1985 may be implemented by a
structure that overlaps the data wirings 132, 134 and 136, or
may be implemented by a structure that overlaps a separate
metal layer.

[0106] In this embodiment, reflow of the column spacers
194a and 1945 toward the light blocking pattern 192 can be
prevented or suppressed after the bake process is performed
due to the step height that is caused by the third light
blocking patterns 198a and 1985, and through this, it
becomes possible to form the column spacers 194a and 1945
with a desired height.

[0107] In some embodiments, the light blocking pattern
192 may be implemented to include the open type open
portions 192a-1 and 192¢-2 in the same manner as the
embodiment of FIGS. 1 to 3, but is not limited thereto. The
light blocking pattern may also be implemented to include
closed type open portions.
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[0108] FIG. 6 is a plan view explaining an arrangement
between a light blocking pattern and a gate wiring of a liquid
crystal display according to still another embodiment of the
present inventive concept.

[0109] Referring to FIG. 6, a liquid crystal display 30
according to still another embodiment of the present inven-
tive concept is different from the liquid crystal display 10 as
described above with reference to FIGS. 1 to 3 on that open
portions 192a-3 and 1924-4 have different configurations
from those of the liquid crystal display 10, but other con-
figurations are the same as or are similar to those of the
liquid crystal display 10 as described above. Hereinafter,
explanation will be made about the differences except for the
duplicate portion.

[0110] The open portions 192a-3 and 192a-4 of the liquid
crystal display 30 according to still another embodiment of
the present inventive concept include a first open portion
192a-3 and a second open portion 192a-4. The first open
portion 1924-3 may be arranged to be spaced apart from the
main column spacer 194a to one side, and the second open
portion 192a-4 may be arranged to be spaced apart from the
main column spacer 194a to the other side (opposite to the
one side). The first open portion 1924-3 and the second open
portion 192a-4 may be arranged to be bilaterally symmetric
having a center of the main column spacer 194a as an axis
of symmetry. From another view point, the second open
portion 192a-4 may be arranged to be spaced apart from the
sub-column spacer 1945 to one side, and although not
illustrated, the other open portion may be arranged to be
spaced apart from the sub-column spacer 194a to the other
side. The second open portion 192a-4 and the other open
portion may be arranged to be bilaterally symmetric having
a center of the sub-column spacer 1945 as an axis of
symmetry. However, this is exemplary, and the arrangement
of the open portions 192a-3 and 192a-4 is not limited
thereto.

[0111] On inner walls of the first open portion 1924-3 and
the second open portion 1924a-4, a light blocking pattern 192
may be arranged. That is, the first open portion 1924-3 and
the second open portion 192a-4 may be implemented by a
closed structure that is surrounded by the light blocking
pattern 192.

[0112] In some embodiments, the shapes of the first open
portion 1924-3 and the second open portion 192a-4 may be
rectangular in a plan view as illustrated in FIG. 6. However,
this is exemplary, and the shapes are not limited thereto. In
the case where the shapes of the first open portion 192a-3
and the second open portion 192a-4 are implemented to be
rectangular, the first open portion 192a-3 and the second
open portion 192a-4 may have a closed type open structure
in which inner walls in the left, right, upper, and lower
directions in a plan view are covered by the light blocking
pattern 192. That is, even if the light blocking pattern 102
includes the first open portion 192a-3 and the second open
portion 192a-4, it may be implemented in a continuous
shape rather than in a disconnected shape.

[0113] On the other hand, in order to prevent the occur-
rence of light leakage through the open portions 192a-3 and
192a-4 formed on the light blocking pattern 192, the liquid
crystal display 30 according to still another embodiment of
the present inventive concept may be implemented by a
structure in which the open portions 192a-3 and 192a-4 and
lower metals overlap each other. For example, the open
portions 1924-3 and 1924¢-4 may be implemented by a
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structure that overlaps the gate wirings 102 and 104. Spe-
cifically, as illustrated in FIG. 6, the first open portion
192a-3 may be implemented by a structure that overlaps a
portion of the gate wirings 102 and 104 arranged in the first
pixel, in which the gate electrode 104 is formed, and the
second open portion 192a-4 may be implemented by a
structure that overlaps a portion of the gate wirings 102 and
104 arranged on the second pixel, in which the gate elec-
trode 104 is formed. In this case, the open portions 192a-3
and 192a-4 may completely overlap the gate wirings 102
and 104. In other words, the open portions 192a-3 and
192a-4 may be arranged in an inner region of a portion of the
gate wirings 102 and 104, in which the gate electrode 104 is
formed. In this embodiment, it is exemplified that the lower
metals that overlap the open portions 192a-3 and 1924-4 are
the gate wirings 102 and 104, but are not limited thereto. The
open portions 192a¢-3 and 192a-4 may be implemented by a
structure that overlaps the data wirings 132, 134 and 136, or
may be implemented by a structure that overlaps a separate
metal layer.

[0114] In this embodiment, reflow of the column spacers
194a and 1945 toward the light blocking pattern 192 can be
prevented or suppressed after the bake process is performed
due to the step height that is caused by the closed type open
portions 192a-3 and 192a-4 formed on the light blocking
pattern 192, and through this, it becomes possible to form
the column spacers 194a and 1945 with a desired height.
[0115] In some embodiments, the light blocking pattern
192 may be implemented to include the closed type open
portions 1924-3 and 1924-4 as illustrated in FIG. 6. How-
ever, this is exemplary, and the light blocking pattern 192
may be implemented to include a third light blocking pattern
having a lower height than the height of the adjacent
portions instead of the closed type open portions 192a-3 and
192a-4.

[0116] FIG. 7 is a plan view explaining an arrangement
between a light blocking pattern and a gate wiring of a liquid
crystal display according to still another embodiment of the
present inventive concept.

[0117] Referring to FIG. 7, a liquid crystal display 40
according to still another embodiment of the present inven-
tive concept is different from the liquid crystal display 30 as
described above with reference to FIG. 6 on that third light
blocking patterns 198a-1 and 1985-1 have different configu-
rations from those of the liquid crystal display 30, but other
configurations are the same as or are similar to those of the
liquid crystal display 30 as described above. Hereinafter,
explanation will be made about the differences except for the
duplicate portion.

[0118] The third light blocking patterns 198a¢-1 and
1985-1 may be formed inside the light blocking pattern 192.
The third light blocking patterns 198a-1 and 1986-1 may
have a step height that is lower than the step height of the
adjacent portions. That is, the third light blocking patterns
198a-1 and 1984-1 may be implemented by a structure that
is surrounded by a peripheral portion having a relatively
high height.

[0119] The third light blocking patterns 198a¢-1 and
198b-1 are arranged between the first light blocking pattern
and the second light blocking pattern, which extend in the
same direction as the extension direction of the gate wirings
102 and 104. Here, the first light blocking pattern indicates
a portion of the light blocking pattern 192, in which the main
column spacer 194a is formed on the upper portion thereof,
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and the second light blocking pattern indicates a portion of
the light blocking pattern 192, in which the main column
spacer 194a is not formed.

[0120] Referring to FIG. 7, in some embodiments, the first
light blocking pattern and the second light blocking pattern
may be implemented in a connected shape by the light
blocking pattern portions arranged on an upper portion and
a lower portion of the third light blocking patterns 198a-1
and 1985-1 in a plan view. However, this is exemplary, and
the connected shape of the first light blocking pattern and the
second light blocking pattern is not limited thereto.

[0121] The third light blocking patterns 198a-1 and
1985-1 may be made of the same material as the material of
the first light blocking pattern and the second light blocking
pattern. The third light blocking patterns 198a-1 and 19856-1
may be integrally formed with the first light blocking pattern
and the second light blocking pattern. In some embodiments,
the third light blocking patterns 198a-1 and 19856-1 may
include the (3-1)-th light blocking pattern 198a-1 and the
(3-2)-th light blocking pattern 19856-1. The (3-1)-th light
blocking pattern 198a-1 may be arranged to be spaced apart
from the main column spacer 194a to one side, and the
(3-2)-th light blocking pattern 1985-1 may be arranged to be
spaced apart from the main column spacer 194a to the other
side (opposite to the one side). The (3-1)-th light blocking
pattern 198a-1 and the (3-2)-th light blocking pattern 1985-1
may be arranged to be bilaterally symmetric having a center
of the main column spacer 194a as an axis of symmetry.
From another view point, the (3-2)-th light blocking pattern
19856-1 may be arranged to be spaced apart from the sub-
column spacer 1945 to one side, and although not illustrated,
the other light blocking pattern may be arranged to be spaced
apart from the sub-column spacer 1944 to the other side. The
(3-2)-th light blocking pattern 1986-1 and the other light
blocking pattern may be arranged to be bilaterally symmet-
ric having a center of the sub-column spacer 1945 as an axis
of symmetry. However, this is exemplary, and the arrange-
ment of the third light blocking patterns 1984-1 and 19854-1
is not limited thereto.

[0122] In some embodiments, the shapes of the (3-1)-th
light blocking pattern 198a-1 and the (3-2)-th light blocking
pattern 1986-1 may be rectangular in a plan view as illus-
trated in FIG. 7. However, this is exemplary, and the shapes
of the third light blocking patterns 198a-1 and 1985-1 are
not limited thereto. The liquid crystal display 40 according
to still another embodiment of the present inventive concept
may be implemented to include a metal layer that is arranged
on lower portions of the third light blocking patterns 198a-1
and 198b-1 to overlap the third light blocking patterns
198a-1 and 1986-1. For example, the third light blocking
patterns 198a-1 and 1985-1 may be implemented to overlap
the gate wirings 102 and 104. However, this is merely
exemplary, and the third light blocking patterns 198a-1 and
1985-1 may be implemented to overlap the data wirings 132,
134 and 136, or may be implemented to overlap a separate
metal layer.

[0123] In this embodiment, reflow of the column spacers
194a and 1945 toward the light blocking pattern 192 can be
prevented or suppressed after the bake process is performed
due to the step height that is caused by the third light
blocking patterns 198a-1 and 1985-1, and through this, it
becomes possible to form the column spacers 194a and 1945
with a desired height.
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[0124] In some embodiments, the width W2 of the light
blocking pattern 192 in upper and lower directions in a plan
view may be wider than the width W3 of the gate wiring of
a portion in which the gate electrode 104 is formed as in the
embodiment of FIGS. 1 to 3. However, this is exemplary,
and the width of the light blocking pattern 192 may be
implemented to be substantially equal to the width of the
gate wiring of a portion in which the gate electrode 104 is
formed.

[0125] FIG. 8 is a plan view explaining an arrangement
between a light blocking pattern and a gate wiring of a liquid
crystal display according to still another embodiment of the
present inventive concept.

[0126] Referring to FIG. 8, a liquid crystal display 50
according to still another embodiment of the present inven-
tive concept is different from the liquid crystal display 10 as
described above with reference to FIGS. 1 to 3 on that the
light blocking pattern 192 has a different width, but other
configurations are the same as or are similar to those of the
liquid crystal display 10 as described above. Hereinafter,
explanation will be made about the differences except for the
duplicate portion.

[0127] In some embodiments, the width W4 of the light
blocking pattern 192 in upper and lower directions in a plan
view may be substantially equal to the width W4 of the gate
wiring of a portion in which the gate electrode 104 is
formed. Accordingly, as illustrated in FIG. 8, open portions
192a-5 and 1924-6 that are formed on the light blocking
pattern 192 may completely overlap a portion of the gate
wirings 102 and 104, in which the gate electrode 104 is
formed. However, this is exemplary, and the present inven-
tive concept is not limited to such a structure.

[0128] In some embodiments, the width W2 of the light
blocking pattern 192 in upper and lower directions in a plan
view may be wider than the width W3 of the gate wiring of
a portion in which the gate electrode 104 is formed as in the
embodiment of FIGS. 1 to 3. However, this is exemplary,
and the width of the light blocking pattern 192 may be
narrower than the width of the gate wiring of the portion in
which the gate electrode 104 is formed.

[0129] FIG. 9 is a plan view explaining an arrangement
relationship between a light blocking pattern and a gate
wiring of a liquid crystal display according to still another
embodiment of the present inventive concept.

[0130] Referring to FIG. 9, a liquid crystal display 60
according to still another embodiment of the present inven-
tive concept is different from the liquid crystal display 10 as
described above with reference to FIGS. 1 to 3 on that the
light blocking pattern 192 has a different width, but other
configurations are the same as or are similar to those of the
liquid crystal display 10 as described above. Hereinafter,
explanation will be made about the differences except for the
duplicate portion.

[0131] In some embodiments, the width W5 of the light
blocking pattern 192 in upper and lower directions in the
drawing may be narrower than the width Wé of the gate
wiring of a portion in which the gate electrode 104 is
formed. Accordingly, as illustrated in FIG. 9, open portions
192a-1 and 1924-2 that are formed on the light blocking
pattern 192 may be arranged on an inner region of the gate
wiring region in which the gate electrode 104 is formed.
Accordingly, the open portions 192a-1 and 192a-2 may
completely overlap a portion of the gate wirings, in which
the gate electrode 104 is formed.
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[0132] Next, a method for manufacturing a liquid crystal
display 10 according to an embodiment of the present
inventive concept as described above will be described.

[0133] FIGS. 10 to 24 are cross-sectional views of pro-
cessing steps explaining a method for manufacturing a liquid
crystal display according to an embodiment of the present
inventive concept.

[0134] First, referring to FIGS. 1, 2, and 10, gate wirings
102 and 104 are formed on a first substrate 100.

[0135] A first metal layer (not illustrated) is formed on the
first substrate 100 that includes glass and quartz. The first
metal layer (not illustrated) may be formed of aluminum,
coppet, silver, molybdenum, chrome, titanium, tantalum, or
an alloy thereof, and may include two or more layers having
different physical properties. The first metal layer (not
illustrated) is deposited, for example, by a sputtering pro-
cess. Then, the gate wirings 102 and 104 that include a gate
line 102 and a gate electrode 104 are formed by patterning
the first metal layer (not illustrated) through a photo etching
process using an exposure mask. The gate electrode 104 may
be branched from the gate line 102 in the form of a
projection.

[0136] Next, referring to FIG. 11, a gate insulating layer
112 is formed on the gate wirings 102 and 104. The gate
insulating layer 112 may be formed through PECVD
(Plasma Enhanced Chemical Vapor Deposition), and may
include silicon nitride (SiNx) or silicon oxide (SiO2).
[0137] Next, referring to FIG. 12, a semiconductor layer
122 and an ohmic contact layer 124 are formed on the gate
insulating layer 112. The semiconductor layer 122 may be
formed using hydrogenated amorphous silicon or polysili-
con. The semiconductor layer 122 and the ohmic contact
layer 124 may be formed through a photo etching process.

[0138] Next, referring to FIGS. 1 and 13, data wirings 132,
134, and 136 that include a data line 132, a source electrode
134, and a drain electrode 136, which define a unit pixel to
cross the gate line, are formed on the gate insulating layer
112, the semiconductor layer 122, and the ohmic contact
layer 124 through a photo etching process. In the same
manner as the gate wirings 102 and 104, the data wirings
132, 134, and 136 may be formed of aluminum, copper,
silver, molybdenum, chrome, titanium, tantalum, or an alloy
thereof, and may include two or more layers having different
physical properties.

[0139] In this embodiment, it is exemplified that the
semiconductor layer 122 and the ohmic contact layer 124
and the data wirings 132, 134, and 136 are formed through
separate photo etching processes, but the forming method
are not limited thereto. The semiconductor layer 122, the
ohmic contact layer 124, and the data wirings 132, 134, and
136 may be formed through a photo etching process using
one mask. In this case, the semiconductor layer 122 and the
ohmic contact layer 124 may remain under the data line 132.
In other words, the semiconductor layer 122 and the ohmic
contact layer may have the same configuration as the data
wiring 132, 134 and 136. The semiconductor layer 122 may
form a thin film transistor together with the gate electrode
104, the source electrode 134, and the drain electrode 136,
and may form a channel.

[0140] Next, referring to FIG. 14, a first passivation layer
142-1 is formed on the first substrate 102 on which the thin
film transistor is formed. The first passivation layer 142-1
may be formed of, for example, an inorganic material, such
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as silicon nitride or silicon oxide, or a material of a-Si:C:O
or a-Si:O:F that is formed by PECVD (Plasma Enhanced
Chemical Vapor Deposition).

[0141] Next, referring to FIG. 15, a color filter 152 is
formed on the first passivation layer 142-1. The color filter
152 may be arranged in a pixel region, and may include an
R (Red) color filter, a G (Green) color filter, and a B (Blue)
color filter. The color filter 152 may be formed of a photo-
sensitive organic material including pigment.

[0142] The color filter 152 may be formed by a photo
etching process or an inkjet printing method, and other
various methods may be applied to form the color filter 152.
[0143] Next, referring to FIG. 16, a first organic layer
154-1 is formed on the first passivation layer 142-1 and the
color filter 152. The first organic layer 154-1 has superior
planarization characteristics, and may be formed of a mate-
rial having photosensitivity. The first organic layer 154-1
may be formed by a spin coating method or a slit coating
method, or may be formed using both the spin coating
method and the slit coating method.

[0144] Next, referring to FIG. 17, a contact hole 136a for
exposing at least a portion of the drain electrode 136 is
formed on the first passivation layer 142-1 and the first
organic layer 154-1. Specifically, the contact hole 136a is
formed through the first organic layer 154-1, and then the
first passivation layer 142 may be removed using the contact
hole 1364 formed through the first organic layer 154-1 as a
etch mask.

[0145] Next, referring to FIG. 18, a common electrode 162
is formed on the organic layer 154. The common electrode
162 may include an opening for exposing a region in which
the contact hole 1364 is formed. The common electrode 162
may be integrally formed on the whole pixel regions except
for the opening. The common electrode 162 may be formed
of'a transparent conductive material, such as polycrystalline,
single crystalline, or amorphous ITO (Indium Tin Oxide) or
170 (Indium Zinc Oxide), but is not limited thereto.
[0146] Next, referring to FIG. 19, a second passivation
layer 172 is formed on the common electrode 162 and the
organic layer 154. The second passivation layer 172 may
include an opening for exposing a region in which the
contact hole 1364 is formed. The second passivation layer
172 may be formed through a process of depositing an
inorganic insulating material, for example, silicon nitride or
silicon oxide, onto the common electrode 162 and the
organic layer 154 and a process of removing the region in
which the contact hole 1364 is formed using a conventional
photolithography technology.

[0147] Next, referring to FIG. 20, a pixel electrode 182 is
formed on the second passivation layer 172 and the organic
layer 154. Specifically, the pixel electrode 182 may be
formed to come in contact with at least a portion of the drain
electrode 136 that is exposed through the opening formed on
the second passivation layer 172 and the contact hole 1364
formed on the organic layer 154 and the first passivation
layer 142. Through this contact, the pixel electrode 182 may
be electrically connected/contacted to the drain electrode
136.

[0148] Next, referring to FIG. 21, a light blocking layer
191 is formed on the pixel electrode 182 and the second
passivation layer 172. The light blocking layer 191 may
include a black organic polymer material including black
dye or pigment, or metal (metal oxide), such as chrome or
chrome oxide. In this embodiment, it is exemplified that the

Jul. 4,2019

light blocking layer 191 is made of negative photoresist, but
is not limited thereto. The light blocking layer 191 may be
implemented by positive photoresist.

[0149] Next, referring to FIGS. 22 and 23, the light
blocking layer 191 is exposed and developed using an
exposure mask 400. FIG. 22 shows a process of exposing the
light blocking layer 191 using the exposure mask 400, and
FIG. 23 shows a state where a light blocking layer pattern
191-1 is formed through the exposing and developing of the
light blocking layer 101.

[0150] The exposure mask 400 may include a first halftone
regions 402, a second halftone regions 406, a light trans-
mission regions 404, and a light blocking regions 408. The
transmission of irradiated light [. becomes high in the order
of the light transmission regions 404, the second halftone
regions 406, the first halftone regions 402, and the light
blocking regions 408. For example, as illustrated in FIG. 22,
a part of the irradiated light [ may transmit through the first
halftone regions 402 and the second halftone regions 406,
and the transmission degree of the light L. of the first halftone
regions 402 may be lower than the transmission degree of
the light [ of the second halftone regions 406. The whole
irradiated light I may transmit through the light transmis-
sion regions 404, but is not limited thereto. The whole
irradiated light L. may be blocked through the light blocking
regions 408.

[0151] Next, referring to FIGS. 23 and 24, a bake process
is performed as a process for curing the light blocking layer
pattern 191-1 to form a light blocking pattern 192 and
column spacers 194a and 1945. FIG. 24 illustrates a state
where the light blocking pattern 192 and the column spacers
194a and 1944 are formed through the bake process.

[0152] A main column spacer 194a may be formed on a
portion of the light blocking layer 191 that corresponds to
the light transmission regions 404 on the exposure mask
400. The light blocking pattern 192 may be formed on the
portion of the light blocking layer 101 that corresponds to
the second halftone regions 406. The portion of the light
blocking layer 191 that corresponds to the light blocking
regions 408 is a portion to be removed, and through this,
open portions 192a¢-1 and 192a-2 of the light blocking
pattern 192 may be formed.

[0153] Insome embodiments, as can be confirmed through
FIGS. 23 and 24, after the bake process is performed, the
size of the light blocking layer pattern 191-1 may be
somewhat reduced to form column spacers 194a and 1945b.
However, according to the method for manufacturing the
liquid crystal display according to an embodiment of the
present inventive concept, since the open portions 192a-1
and 1924-2 are formed in the neighborhood of the column
spacers 194a and 1945, reflow of the column spacers 194a
and 1946 toward the light blocking pattern 192 can be
prevented or suppressed, and through this, it becomes pos-
sible to secure column spacer step height of a desired level.

[0154] Next, referring to FIG. 25, an alignment layer (not
illustrated) is formed on the first substrate 100 and the
second substrate 200. Next, a liquid crystal layer 300 is
formed by spreading liquid crystal molecules (not illus-
trated) having positive dielectric anisotropy or negative
dielectric anisotropy on the first substrate 100. Next, the first
substrate 100 on which the liquid crystal layer 300 is formed
is coupled to the second substrate 200.
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[0155] Next, a method for manufacturing a liquid crystal
display 20 according to another embodiment of the present
inventive concept as described above will be described.
[0156] The method for manufacturing the liquid crystal
display 20 according to another embodiment of the present
inventive concept is different from the method for manu-
facturing the liquid crystal display 10 according to an
embodiment of the present inventive concept as described
above through FIGS. 10 to 25 on the point that a process of
patterning a light blocking layer 191 is different from that
according to an embodiment of the present inventive con-
cept, but other processes are the same as or are similar to
those according to an embodiment of the present inventive
concept as described above. Hereinafter, explanation will be
made about the differences except for the duplicate portion.
[0157] FIG. 26 is a cross-sectional view explaining a
process of forming a light blocking pattern and a column
spacer in a method for manufacturing a liquid crystal display
according to an embodiment of the present inventive con-
cept.
[0158] Referring to FIG. 26, in the method for manufac-
turing the liquid crystal display according to another
embodiment of the present inventive concept, a light block-
ing layer 191 is formed on a pixel electrode 182 and a second
passivation layer 172, and then the light blocking layer 191
is patterned through a photo etching process using an
exposure mask 400-1. The exposure mask 400-1 may
include a first halftone regions 412, a second halftone
regions 416, a third halfione regions 418, and a light
transmission regions 414.
[0159] The transmission of irradiated light . becomes
high in the order of the light transmission regions 414, the
second halftone regions 416, the first halftone regions 412,
and the third halftone regions 418. For example, as illus-
trated in FIG. 26, a part of the irradiated light [. may transmit
through the first halftone regions 412, the second halftone
regions 416, and the third halftone regions 418, and the
transmission degree of the light [. may become high in the
order of the second halftone regions 416, the first halftone
regions 412, and the third halftone regions 418. The whole
irradiated light I may transmit through the light transmis-
sion regions 414, but is not limited thereto.
[0160] Referring to FIGS. 26 and 4, a main column spacer
194a on a portion of the light blocking layer 191 that
corresponds to the light transmission regions 414 through a
photo etching process using the exposure mask 400-1. The
light blocking pattern 192a may be formed on the portion of
the light blocking layer 191 that corresponds to the first
halftone regions 412. A sub-column spacer 1946 may be
formed on the portion of the light blocking layer 191 that
corresponds to the second halftone regions 416. Third light
blocking patterns 198a¢ and 1986 may be formed on the
portion of the light blocking layer 191 that corresponds to
the third halftone regions 418.
[0161] Although preferred embodiments of the present
inventive concept have been described for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible, with-
out departing from the scope and spirit of the inventive
concept as disclosed in the accompanying claims.

What is claimed is:

1. A liquid crystal display comprising:

a first substrate and a second substrate that are opposite to

each other;
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a liquid crystal layer arranged between the first substrate
and the second substrate;

a light blocking pattern including a first light blocking
pattern and a second light blocking pattern arranged to
extend along one direction on the first substrate; and

a column spacer formed on the first light blocking pattern
on the first substrate,

wherein the light blocking pattern includes a third light
blocking pattern disposed between the first light block-
ing pattern and the second light blocking pattern, and
formed to be spaced apart from the column spacer for
a predetermined distance, and a height of the third light
blocking pattern is lower than a height of the first light
blocking pattern and a height of the second light
blocking pattern.

2. The liquid crystal display of claim 1, further comprising

a metal layer arranged on a lower portion of the third light
blocking pattern on the first substrate,

wherein at least a part of the third light blocking pattern
overlaps the metal layer.

3. The liquid crystal display of claim 1, further comprising

a gate wiring arranged on a lower portion of the third light
blocking pattern on the first substrate and including a gate
line and a gate electrode,

wherein at least a part of the third light blocking pattern
overlaps the gate wiring.

4. The liquid crystal display of claim 3, wherein the third
light blocking pattern overlaps a portion of the gate wiring
in which the gate electrode is formed.

5. The liquid crystal display of claim 1, wherein the third
light blocking pattern comprises a portion that is connected
to the first light blocking pattern and the second light
blocking pattern.

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

forming a light blocking layer on a first substrate; and

simultaneously forming a light blocking pattern and a
column spacer through a process of patterning the light
blocking layer using an exposure mask including a light
transmission region, a first halftone region, and a light
blocking region,

wherein the light blocking pattern includes a first light
blocking pattern and a second light blocking pattern
formed to extend in one direction, and an open portion
formed to be spaced apart from the column spacer
between the first light blocking pattern and the second
light blocking pattern for a predetermined distance.

7. The method of claim 6, further comprising forming a
metal layer on a lower portion of the open portion on the first
substrate,

wherein at least a part of the open portion overlaps the
metal layer.

8. The method of claim 6, further comprising forming a
gate wiring including a gate line and a gate electrode on a
lower portion of the open portion on the first substrate,

wherein at least a part of the open portion overlaps the
gate wiring.

9. The method of claim 8, wherein the open portion
overlaps a portion of the gate wiring in which the gate
electrode is formed.

10. The method of claim 6, wherein the first light blocking
pattern and the second light blocking pattern are separated
from each other by the open portion.
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11. The method of claim 6, wherein the open portion
comprises a first open portion spaced apart from the column
spacer to one side for a predetermined distance, and a second
open portion spaced apart toward the other side that is an
opposite side of the one side for a predetermined distance.

12. The method of claim 6, wherein the first light blocking
pattern comprises an added portion that projects from an
edge of the first light blocking pattern corresponding to the
column spacer.



