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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application is a continuation application of
U.S. patent application Ser. No. 16/001,672 filed on Jun. 6,
2018, which claims priority under 35 USC § 119 to Korean
Patent Application No. 10-2017-0140117, filed on Oct. 26,
2017, in the Korean Intellectual Property Office, the disclo-
sures of which are incorporated herein by reference in their
entirety.

BACKGROUND

1. Field

[0002] The present application relates to a liquid crystal
display device.

2. Description of the Related Art

[0003] The importance of a display device has increased
with the development of multimedia. Accordingly, various
types of display devices such as a liquid crystal display
(LCD) and an organic light emitting display (OLED) have
been used.

[0004] Among display devices, a liquid crystal display
device, which is one of the most widely used flat panel
display devices, includes two substrates including electric
field generating electrodes such as a pixel electrode and a
common electrode and a liquid crystal layer disposed ther-
ebetween. In the liquid crystal display device, a voltage is
applied to the electric field generating electrodes to form an
electric field in the liquid crystal layer, so that the alignment
of liquid crystal molecules in the liquid crystal layer is
determined, and the polarization of incident light is con-
trolled, thereby displaying an image.

SUMMARY

[0005] An aspect of the inventive concept is to provide a
liquid crystal display device that can prevent the occurrence
of cracks.

[0006] Another aspect of the inventive concept is to pro-
vide a liquid crystal display device that can reduce the
reflectance due to external light and improve a contrast ratio.
[0007] An exemplary embodiment discloses a liquid crys-
tal display device, comprising: a first substrate; a switching
element including a control electrode disposed on the first
substrate, one electrode disposed on the control electrode,
and another electrode disposed on the control electrode and
spaced apart from the one electrode. A contact hole extends
to at least a part of the another electrode of the switching
element. A pixel electrode includes a contact portion dis-
posed on the another electrode of the switching element and
overlapping at least a part of the another electrode to which
the contact hole extends, and a body portion electrically
connected with the contact portion. A column spacer is
disposed on the pixel electrode and at least partially over-
lapping the contact hole. The body portion includes a stem
extending in a first direction and an edge disposed between
the stem and the contact portion to be connected with the
stem and extending in a second direction intersecting the
first direction. The column spacer is spaced apart from the
edge by a first distance on a plane.

[0008] An exemplary embodiment also discloses a liquid
crystal display device, comprising: a pixel unit defined by a
non-pixel area and a pixel area disposed adjacent to the
non-pixel area; and a column spacer overlapping a contact
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hole disposed in the non-pixel area. The pixel unit includes
a pixel electrode including a contact portion at least partially
overlapping the contact hole and a body portion disposed in
the pixel area and electrically connected with the contact
portion. The body portion includes a stem disposed in the
pixel area and extending in a first direction and an edge
connected with the stem and extending in a second direction
intersecting the first direction. The column spacer is spaced
apart from the edge on a plane.

[0009] However, aspects of the inventive concept are not
restricted to the ones set forth herein. The above and other
aspects of the inventive concept will become more apparent
to one of ordinary skill in the art to which the inventive
concept pertains by referencing the detailed description
given below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other aspects and features of the
inventive concept will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings, in which:

[0011] FIG. 1 is a view schematically showing first to
fourth pixel units included in a liquid crystal display device
according to an embodiment;

[0012] FIG. 2 is a layout view more specifically showing
the first to fourth pixel units arranged in an area A shown in
FIG. 1;

[0013] FIG. 3 is a layout view more specifically showing
the first pixel unit;

[0014] FIG. 4is a sectional view taken along the line I1-11'
shown in FIG. 3;

[0015] FIG. 5is a sectional view taken along the line 12-12'
shown in FIG. 3;

[0016] FIG. 6 is a view showing a gate conductor included
in the first pixel unit shown in FIG. 3;

[0017] FIG. 7 is a view showing a data conductor included
in the first pixel unit shown in FIG. 3;

[0018] FIG. 8 is a view showing a transparent conductor
included in the first pixel unit shown in FIG. 3;

[0019] FIG. 9 is a view showing both a black column
spacer and a first pixel electrode shown in FIG. 3;

[0020] FIGS. 10A and 10B are views for explaining the
improvement in contrast ratio according to an embodiment;
[0021] FIGS. 11A and 11B are views for explaining the
reduction in reflectance according to an embodiment;
[0022] FIG. 12 is a view showing the occurrence of cracks
in a liquid crystal display device according to a comparative
example;

[0023] FIG. 13 is a view showing the non-occurrence of
cracks in the liquid crystal display device according to an
embodiment;

[0024] FIG. 14 is a layout view showing a first pixel unit
included in a liquid crystal display device according to
another embodiment;

[0025] FIG. 15 is a sectional view taken along the line
111-111' shown in FIG. 14;

[0026] FIG. 16 is a sectional view taken along the line
112-112' shown in FIG. 14;

[0027] FIG. 17 is a view showing another embodiment of
the first pixel electrode shown in FIG. 3;

[0028] FIGS. 18 and 19 are views showing another
embodiment of the edge stem portions shown in FIG. 3;
[0029] FIG. 20 is a sectional view showing a liquid crystal
display device according to another embodiment;
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[0030] FIG. 21 is a view showing color filters at least
partially overlapping a first pixel unit, a third pixel unit, and
a fifth pixel unit; and

[0031] FIG. 22 is a sectional view taken along the line
113-113' in FIG. 20.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0032] Hereinafter, embodiments will be described with
reference to the attached drawings.

[0033] FIG. 1 is a view schematically showing a liquid
crystal display device according to an embodiment.

[0034] Referring to FIG. 1, a liquid crystal display device
according to an embodiment may include a display unit 110,
a scan driving unit 120, a data driving unit 130, and a timing
control unit 140.

[0035] The display unit 110 is defined as an area for
displaying an image. The display unit 110 may be electri-
cally connected with the scan driving unit 120 through 1st to
n-th scan lines SL1 to SLn (n is a natural number of 2 or
more) extending in a first direction d1. Further, the display
unit 110 may be electrically connected with the data driving
unit 130 through 1st to m-th data lines DL1 to DLm (m is
a natural number of 2 or more) extending in a second
direction d2. The first direction d1 may intersect the second
direction d2 in an embodiment. Referring to FIG. 1, the first
direction d1 is exemplified as a row direction, and the
second direction d2 is exemplified as a column direction.
[0036] A plurality of pixel units including first to fourth
pixel units PX1 to PX4 is arranged in the display unit 110.
The plurality of pixel units will be described in more detail
with reference to FIG. 2 based on the first to fourth pixel
units PX1 to PX4.

[0037] The scan driving unit 120 may generate a plurality
of scan signals S1 to Sn based on a first control signal
CONT1 received from the timing control unit 140. The scan
driving unit 120 may provide the generated plurality of scan
signals S1 to Sn to the display unit 110 through the plurality
of scan lines SL1 to SLn.

[0038] The data driving unit 130 may receive a second
control signal CONT2 and image data DATA from the
timing control unit 140. The data driving unit 130 may
generate a plurality of data signals D1 to Dm based on the
second control signal CONT2 and the image data DATA.
The data driving unit 130 may provide the generated plu-
rality of data signals D1 to Dm to the display unit 110
through the plurality of data lines DL1 to DLm. In an
embodiment, the data driving unit 130 may include a shift
register, a latch, and a digital-analog converter.

[0039] The timing control unit 140 may receive an image
signal RGB and a control signal CS. The timing control unit
140 processes the image signal RGB and the control signal
in accordance with the operation conditions of the display
unit 110, so as to generate the image data DATA, the first
control signal CONTI1, and the second control signal
CONT2. Here, the image signal RGB may include a plu-
rality of gradation data to be provided to the display unit 110.
Further, in an embodiment, the control signal CS may
include a horizontal synchronization signal, a vertical syn-
chromization signal, and a main clock signal. The horizontal
synchronization signal represents the time taken to display
one line of the display unit 110. The vertical synchronization
signal represents the time taken to display an image of one
frame. The main clock signal is a signal used as a reference
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for generating various signals in synchronization with the
scan driving unit 120 and the data driving unit 130, respec-
tively, by the timing control unit 140.

[0040] Hereinafter, the first to fourth pixel units PX1 to
PX4 arranged in the area A will be described in more detail
with reference to FIG. 2.

[0041] FIG. 2 is a layout view more specifically showing
the first to fourth pixel units PX1 to PX4 arranged in the area
A shown in FIG. 1.

[0042] Referring to FIGS. 1 and 2, the first pixel unit PX1
may be disposed adjacent to the second pixel unit PX2 along
the first direction d1, and may be disposed adjacent to the
third pixel unit PX3 along the second direction d2. The third
pixel unit PX3 and the fourth pixel unit PX4 may be
disposed adjacent to each other along the first direction d1.
That is, the first to fourth pixel units PX1 to PX4 may be
respectively disposed in areas defined by an i-th scan line
SLi (i is a natural number of 1 or more), a 1+1-th scan line
SLi+1, a j-th data line DLj (j is a natural number of 1 or
more), and a j+1-th data line DLj+1.

[0043] In an embodiment, the first pixel unit PX1 and the
second pixel unit PX2 may express the same color. Further,
the third pixel unit PX3 and the fourth pixel unit PX4 may
express the same color. In contrast, the first pixel unit PX1
and the third pixel unit PX3 may express may different
colors from each other, and the second pixel unit PX2 and
the fourth pixel unit PX4 may different colors from each
other. That is, in the liquid crystal display device according
to an embodiment, the same color may be expressed
between the pixel units arranged along the first direction d1.
However, the expression colors of the first to fourth pixel
units PX1 to PX4 are not limited thereto, and may vary
depending on the shape of a pixel electrode and the con-
nection relationship with other components.

[0044] The first, second, third, and fourth pixel units PX1,
PX2, PX3, and PX4 may include first, second, third, and
fourth pixel electrodes PE1, PE2, PE3, and PE4, respec-
tively. Each of the first to fourth pixel electrodes PE1 to PE4
may have a long side extending along the first direction d1
and a short side extending on the second direction d2. That
is, in an embodiment, the first to fourth pixel electrodes PE1
to PE4 may have a horizontal pixel structure.

[0045] Each of the first to fourth pixel electrodes PE1 to
PE4 may partially overlap a black matrix BM1. Further,
each of the first, second, third, and fourth pixel electrodes
PE1, PE2, PE3, and PE4 may partially overlap first, second,
third, and fourth column spacers CS1, CS2, CS3, and CS4.
For example, a part of the first pixel electrode PE1, more
specifically, a first body portion PE15 (refer to FIG. 3) of the
first pixel electrode PE1 does not overlap the first column
spacer CS1. The first body portion PE15 may also be spaced
apart from the first column spacer CS1 by a predetermined
distance. Meanwhile, the first, second, third, and fourth
column spacers CS1, CS2, CS3, and CS4 may overlap first,
second, third, and fourth contact holes CNT1, CNT2, CNT3,
and CNT4.

[0046] The plurality of column spacers including the first
to fourth column spacers CS1 to CS4 may be formed of the
same material as the black matrix BM1. That is, the plurality
of column spacers and the black matrix BM1 may be black
column spacers BCS formed simultaneously through the
same process.

[0047] Hereinafter, the switching elements, pixel elec-
trodes and column spacers included in the first to fourth
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pixel units PX1 to PX4 will be described in detail based on
the first pixel unit PX1. For convenience of explanation, the
first column spacer CS1 and the black matrix BM1 will be
referred to as black column spacers BCS.

[0048] FIG. 3 is a layout view more specifically showing
the first pixel unit PX1. However, in FIG. 3, the black matrix
BM1 shown in FIG. 2 will not be shown.

[0049] Referring to FIG. 3, the first pixel unit PX1 may
include a first switching element TR1 and the first pixel
electrode PE1. The first switching element TR1 may be a
thin film transistor having an input electrode, an output
electrode, and a control electrode. Hereinafter, the input
electrode is referred to as a source electrode SE1, the output
electrode is referred to as a drain electrode DE1, and the
control electrode is referred to as a gate electrode GE1.
[0050] The first switching element TR1 may include the
first gate electrode GE1 electrically connected with the i-th
scan line SLi, the first source electrode SE1 electrically
connected with the j-th data line DLj, and the first drain
electrode DE1 electrically connected with the first pixel
electrode PE1. Here, the first drain electrode DE1 of the first
switching element TR1 may be electrically connected with
the first pixel electrode PE1 through the first contact hole
CNT1. The first switching element TR1 may perform a
switching operation based on the i-th scan signal Si received
from the i-th scan line SLi to provide a j-th data signal Dj
received from the j-th data line DLj to the first pixel
electrode PEL.

[0051] The first pixel electrode PE1 may include a first
contact portion PEla and the first body portion PE15. The
first pixel electrode PE1 may further include a first connec-
tion portion PE1¢ disposed between the first contact portion
PEla and the first body portion PE15 and connecting the
first contact portion PE1a and the first body portion PE15 to
each other.

[0052] The first contact portion PE1a is directly connected
with a part of the first drain electrode DE1 exposed by the
first contact hole CNT1. The first connection portion PE1C
extends from the first contact portion PEle to electrically
connect the first contact portion PEla and the first body
portion PE15. The first body portion PE16 may overlap a
common electrode CE (refer to FIG. 4) to be described later
to form an electric field, thereby controlling the alignment of
liquid crystal molecules 410 to transmit light to the outside.
However, the first contact portion PEla, the first body
portion PE15, and the first connection portion PElc are
separated for convenience, and the boundaries of the respec-
tive components are not limited to those shown in FIG. 3. In
this specification, the expression “the first component and
the second component overlap each other” means that the
first component and the second component overlap each
other in a vertical direction with respect to a first substrate
210 (refer to FIG. 4).

[0053] The first pixel unit PX1 may be divided into a pixel
area PA and a non-pixel area NPA. Hereinafter, the first
contact portion PEla, the first body portion PE15, and the
first connection portion PElc will be described in more
detail in consideration of the relationship with the pixel area
PA or the non-pixel area NPA.

[0054] First, the definition of the pixel area PA and the
non-pixel area NPA will be described.

[0055] The first pixel unit PX1 may be divided into the
pixel area PA and the non-pixel area NPA disposed adjacent
to the pixel area PA. The pixel area PA is defined as an area
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where an image is substantially displayed. The non-pixel
area NPA is defined as an area where the image is not
displayed, the area being disposed adjacent to the pixel area
PA. That is, the non-pixel area NPA means an area where
light is not emitted to the outside by overlapping the black
matrix BM1 (refer to FIG. 2). Meanwhile, the boundary
between the pixel area PA and the non-pixel area NPA is not
limited to that shown in FIG. 3, and may be changed
depending on the arrangement of the first to fourth pixel
units PX1 to PX4 or the arrangement of the components
included in the first to fourth pixel units PX1 to PX4.

[0056] Next, the first contact portion PE1la, the first body
portion PE14 and the first connection portion PElc¢ of the
first pixel electrode PE1 will be described in more detail
based on the definition of the pixel area PA and the non-pixel
areas NPA.

[0057] The first contact portion PEla is disposed in the
non-pixel area NPA. That is, the first contact portion PEla
may also be defined as a portion not overlapping the pixel
area PA in the first pixel electrode PE1. The first contact
portion PEla is directly connected with a conductive elec-
trode disposed in the non-pixel area NPA. That is, the first
contact portion PEla may be connected with at least a part
of the first drain electrode DE1 through the first contact hole
CNT1.

[0058] The first body portion PE15 is disposed in the pixel
area PA. That is, the first body portion PE15 may be defined
as a portion not overlapping the non-pixel area NPA in the
first pixel electrode PE1. The first body portion PE1H may
include a first stem PE151 extending in the first direction d1
and a second stem PE152 extending in the second direction
d2 and intersecting the first stem PE151. In an embodiment,
the first stem PE151 may intersect the second stem PE152 at
the center of the body portion PE1b. The first stem PE151
and the second stem PE152 may form a cross shape.
Therefore, the first body portion PE1S may include four
domain regions formed by the first stem PE151 and the
second stem PE152.

[0059] The first body portion PE15 may further include a
plurality of first branches PE153 disposed in the four domain
regions. A plurality of first branches PE153 may extend from
one of the first stem PE151 and the second stem PE152 to
the four domain regions. The plurality of first branches
PE153 may be spaced apart from the neighboring first
branch. Therefore, the first body portion PE15 may further
include a plurality of first slits SLT1 defined between the
plurality of first branches PE143 spaced apart from each
other.

[0060] The first body portion PE15 may further include a
first edge PE154 and a second edge PE155. The first edge
PE154 and the second edge PE155 may extend along the
second direction d2. The first edge PE154 may be connected
with the first connection portion PElc to be described later
and one side of the first stem PE151. That is, the first stem
PE151 may extend from the first edge PE154 along the first
direction d1. The second edge PE155 may be connected with
the other side of the first stem PE1A1 facing the one side
thereof. The shapes and arrangement positions of the first
edge PE154 and the second edge PE155 are not limited to
those shown in FIG. 3. For example, the first edge PE154
and the second edge PE155 may be disposed to extend along
the i-th scan line SLi or the i+1-th scan line (not shown in
the drawings).
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[0061] The first connection portion PElc may overlap
both the pixel area PA and the non-pixel area NPA. That is,
the first connection portion PE1¢ may be disposed between
the first contact portion PEla disposed in the non-pixel area
NPA and the first body portion PE15 disposed in the pixel
area PA to connect the first contact portion PE1a and the first
body portion PE15 to each other. Although it is shown in
FIG. 3 that the number of the first connection portions PElc
is two, the embodiments are not limited thereto. That is, the
number of the first connection portions PE1¢ may be one, or
may also be two or more.

[0062] Meanwhile, at least one of the plurality of first
branches PE163 of the first body portion PE15 may be
directly connected with the first edge PE144. Referring to
FIG. 3, in the area B, one of the plurality of first branches
PE163 is directly connected with the first edge PE154.
Hereinafter, the first branch is referred to as an edge branch
PE1b6. That is, the edge branch PE156 is defined as a branch
directly connected with the first edge PE154 of the plurality
of first branches PE153. The edge branch PE156 will be
described later.

[0063] The first column spacer CS1 is disposed between a
first substrate 210 (refer to FIG. 4) and a second substrate
310 (refer to FIG. 4) to main a cell gap between the first
substrate 210 and the second substrate 310. The first column
spacer CS1 may overlap the first contact hole CNT1. The
first column spacer CS1, as shown in FIG. 3, may be formed
to completely cover the first contact hole CNT1. In other
words, the first contact hole CNT1 may completely overlap
the first column spacer CS1.

[0064] The black matrix BM1 can prevent light from
being transmitted to the remaining area except for the pixel
area PA. For example, the black matrix BM1 may overlap
the i-th scan line SLi as well as the non-pixel area NPA.
Thus, the black matrix BM1 can prevent light from being
transmitted to an area overlapping the non-pixel area NPA
and the i-th scan line SLi.

[0065] The first column spacer CS1 may protrude from the
black matrix BM1. As described above, in an embodiment,
the first column spacer CS1 and the black matrix BM1 may
be made of the same material. For example, the first column
spacer CS1 and the black matrix BM1 may be made of a
photosensitive composition, an organic material, or a metal-
lic material. In an embodiment, the photosensitive compo-
sition may include a binder resin, a polymerizable monomer,
a polymerizable oligomer, a pigment, a dispersant, and the
like. The metallic material may include chromium and the
like.

[0066] Hereinafter, the position where the first pixel elec-
trode PE1, the first column spacer CS1, the black matrix
BMI1, and the first contact hole CNT1 are arranged and the
relationship with other components will be described in
more detail with reference 1o FIGS. 4 to 10. Even in FIGS.
4 10 10, details will be described based on the first pixel unit
PX1.

[0067] FIG. 4isasectional view taken along the line I1-11'
shown in FIG. 3. FIG. 5 is a sectional view taken along the
line 12-12' shown in FIG. 3. FIG. 6 is a view showing a gate
conductor GW included in the first pixel unit PX1 shown in
FIG. 3. FIG. 7 is a view showing a data conductor DW
included in the first pixel unit PX1 shown in FIG. 3. FIG. 8
is a view showing a transparent conductor TE included in the
first pixel unit PX1 shown in FIG. 3. FIG. 9 is a view
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showing both the black column spacer BCS and first pixel
electrode PE1 shown in FIG. 3.

[0068] A first display panel 200 is disposed to face a
second display panel 300. A liquid crystal layer 400 is
disposed between the first display panel 200 and the second
display panel 300. The liquid crystal layer 400 may include
the plurality of liquid crystal molecules 410. In an embodi-
ment, the first display panel 200 may be attached to the
second display panel 300 by sealing.

[0069] The first display panel 200 will be described.
[0070] The first substrate 210 may be a transparent insu-
lation substrate. Here, the transparent insulation substrate
may include a glass material, a quartz material, or a light-
transmitting plastic material. In an embodiment, the first
substrate 210 may have flexibility.

[0071] Referring to FIGS. 3 to 6, the gate conductor GW
may be disposed on the first substrate 210. The gate con-
ductor GW may include the i-th scan line SLi, the first gate
electrode GE1, and a first storage electrode RE1. The first
gate electrode GE1 is directly connected with the i-th scan
line SLi. The first gate electrode GE1 is disposed in the
non-pixel area NPA.

[0072] In an embodiment, the first storage electrode RE1L
may include first, second, third, and fourth sub-storage
electrodes RE1a, RE15, RE1c and RE1d. The first to fourth
sub-storage electrodes RE1a, RE15, RE1c and RE1d may
extend substantially along the second direction d2.

[0073] In an embodiment, the first storage electrode RE1
may be in a floating state. The first storage electrode RE1
may overlap at least a part of the first pixel electrode PE1.
Thus, it is possible to improve a texture phenomenon that
may occur in the first pixel unit PX1. The shape and position
of the first storage electrode RE1 are not limited to those
shown in FIGS. 3 and 6. The first storage electrode RE1 may
also be omitted.

[0074] The gate conductor GW may be formed of a single
film containing any one conductive metal selected from
aluminum (Al), copper (Cu), molybdenum (Mo), chromium
(Cr), titanium (T1), tungsten (W), molybdenum tungsten
(MoW), molybdenum titanium (MoTi), and copper/molyb-
denum titanium (Cu/MoTi), a double film containing two
conductive metals, or a triple film containing three conduc-
tive metals. The gate conductor GW, that is, the i-th scan line
SLi, the first gate electrode GE1, and the first storage
electrode RE1 may be simultaneously formed through the
same mask process.

[0075] A gate insulation film 220 may be disposed on the
gate conductor GW. In an embodiment, the gate insulation
film 220 may contain silicon nitride, silicon oxide, or the
like. The gate insulation film 220 may have a multi-layer
structure including at least two insulation layers having
different physical properties.

[0076] Referring to FIGS. 3 to 5 and 7, the data conductor
DW may be disposed over the gate insulation film 220. The
data conductor DW may include a semiconductor layer 230
having the j-th data line DL}, the first source electrode SE1,
the first drain electrode DE1, and a first semiconductor
pattern ACT1.

[0077] The semiconductor layer 230 may be disposed on
the gate insulation film 220. The first semiconductor pattern
ACT1 may form a channel region of the first switching
element TR1. In an embodiment, the semiconductor layer
230 may contain an oxide semiconductor. When the semi-
conductor layer 230 contains an oxide semiconductor, the
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semiconductor layer 230 may be formed of any one selected
from the group consisting of IGZO(In—Ga-Zinc-Oxide),
7n0, 7n0,, CdO, SrO, Sr0,, Ca0, Ca0,, MgO, MgO,,
InO, In,0,, GaO, Ga,0, Ga,0;, SnO, Sn0,, GeO, GeO,,
PbO, Pb,0;, Pb,0,, TiO, TiO,, Ti,O,, and Ti,O5. In another
embodiment, the semiconductor layer 230 may be formed of
amorphous silicon, polycrystalline silicon, or the like.

[0078] The data conductor DW may further include an
ohmic contact layer 240. The ohmic contact layer 240 may
be disposed on the semiconductor layer 230. The ohmic
contact layer 240 may be made of a material such as n+
hydrogenated amorphous silicon doped with n-type impurity
such as phosphorus at a high concentration, or may be made
of a silicide. However, the ohmic contact layer 240 may be
omitted if the semiconductor layer 230 is formed of an oxide
semiconductor. Hereinafter, a case where the data conductor
DW includes the ohmic contact layer 240 will be described.

[0079] The j-th data line DL}, the first source electrode
SE1, and the first drain electrode DE1 may be disposed on
the gate insulation film 220 and the ohmic contact layer 240.
The first source electrode SE1 may be branched from the j-th
data line DLj, and at least a part thereof may overlap the first
gate electrode GE1. The first drain electrode DE1 may
overlap the first gate electrode GE1, and may be spaced
apart from the first source electrode SE1 by a predetermined
distance. Although it is shown in FIGS. 3 and 7 that the first
source electrode SE1 has a U-shape and the first drain
electrode DE1 is surrounded by the first source electrode
SE1, the embodiments are not limited thereto. The first
source electrode SE1, the first drain electrode DE1, the first
semiconductor pattern ACT1 and the first gate electrode
GE1 may form the aforementioned first switching element
TR1.

[0080] The data conductor DW may be formed of a single
film containing any one conductive metal selected from
aluminum (Al), copper (Cu), molybdenum (Mo), chromium
(Cr), titanium (Ti), tungsten (W), molybdenum tungsten
(MoW), molybdenum titanium (MoT1), and copper/molyb-
denum ftitanium (Cw/MoTi), a double film containing two
conductive metals, or a triple film containing three conduc-
tive metals. However, the embodiments are not limited
thereto, and the data conductor DW may be made of various
metals or conductors. The data conductor DW may be
simultaneously formed through the same mask process.

[0081] A first passivation film 250 may be disposed on the
data conductor DW. The first passivation film 250 includes
an opening extending to and exposing at least a part of the
first drain electrode DE1. In an embodiment, the first pas-
sivation film 250 may be formed of an inorganic insulating
material such as silicon nitride or silicon oxide. The first
passivation film 250 can prevent the pigment of an organic
insulation film 260, which will be described later, from
flowing into the first semiconductor pattern ACT1.

[0082] A color filter CF may be disposed on the first
passivation film 250. Light having passed through the color
filter CF may express one of primary colors such as red,
green and blue. However, the embodiments are not limited
to the primary colors, and any one of cyan, magenta, yellow,
and white colors may be expressed. The color filter CF may
be formed of a material that expresses different colors for
each adjacent pixel unit. The color filter CF may be disposed
over the second display panel 300, unlike that shown in FIG.
4.
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[0083] The organic insulation film 260 may be disposed
on the first passivation film 250 and the color filter CF. The
organic insulation film 260 overlaps the opening of the first
passivation film 250, and includes an opening extending to
and exposing at least a part of the first drain electrode DEL
The organic insulation film 260 may contain an organic
material having excellent planarization characteristics and
photosensitivity. The organic insulation film 260 may be
omitted.

[0084] A second passivation film 270 may be disposed on
the organic insulation film 260. In an embodiment, the
second passivation film 270 may be formed of an inorganic
insulating material such as silicon nitride or silicon oxide.
The second passivation film 270 may be omitted.

[0085] Referring to FIGS. 3 to 5 and 8, the transparent
conductor TE may be disposed on the second passivation
film 270. The transparent conductor TE may contain a
transparent conductive material. Here, the transparent con-
ductive material may include polycrystalline, monocrystal-
line or amorphous indium tin oxide (ITO). The transparent
conductive material will be described later.

[0086] The transparent conductor TE may include the first
pixel electrode PE1 and a shielding electrode 280. In an
embodiment, the first pixel electrode PE1 may be formed
simultaneously with the shielding electrode 280 by the same
mask process. The first pixel electrode PE1 and the shielding
electrode 280 are disposed on the same layer, but are
physically and electrically insulated from each other.
[0087] The shielding electrode 280 may include a first
sub-shielding electrode 280a1, a second sub-shielding elec-
trode 28042, and a third sub-shielding electrode 280a3.
[0088] The first sub-shielding electrode 280a1 may extend
substantially in the second direction d2, and at least a part of
the first sub-shielding electrode 28041 may overlap the j-th
data line DLj. The first sub-shielding electrode 280al can
prevent light leakage from occurring in an area overlapping
the j-th data line DILj. The second sub-shielding electrode
28042 may extend substantially in the first direction d1, and
at least a part of the second sub-shielding electrode 280a2
may overlap the i-th scan line SLi and i-1-th scan line (not
shown in the drawing). The second sub-shielding electrode
28042 can prevent light leakage from occurring in an area
overlapping the i-th scan line SLi and i-1-th scan line. The
third sub-shielding electrode 28043 may extend from the
second sub-shielding electrode 28042 in the second direc-
tion d2a or a direction opposite to the second direction d2.
The third sub-shielding electrode 28043 is disposed to face
the first edge PE154 of the first pixel electrode PE1, thereby
controlling the alignment angle of the plurality of liquid
crystal molecules 410 disposed between the third sub-
shielding electrode 280a3 and the first edge PE154.

[0089] Inan embodiment, the shielding electrode 280 may
be provided with a common voltage supplied to the common
electrode CE to be described later, or may be provided with
a voltage having the same voltage level. When a voltage
having the same voltage level is provided to the shielding
electrode 280 and the common electrode CE, no electric
field is formed between the shielding electrode 280 and the
common electrode CE. Therefore, the plurality of liquid
crystal molecules 410 disposed between the shielding elec-
trode 280 and the common electrode CE do not rotate or tilt.
Thus, it is possible to prevent light from being transmitted
to an area between the shielding electrode 280 and the
common electrode CE.
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[0090] Referring to 3 to 5 and 9, the first column spacer
CS1 and the black matrix BM1 may be disposed on the
transparent conductor TE. However, contents of the first
column spacer CS1 and the black matrix BM1, overlapping
the aforementioned contents, will be omitted.

[0091] As described above, the first column spacer CS1
may overlap the first contact hole CNT1. Accordingly, it is
possible to reduce the reflection phenomenon due to external
light that may occur in the first contact hole CNT1 and to
reduce texture defects and oblique stains. Moreover, since
the first column spacer CS1 and the black matrix BM1 are
formed through the same mask process, the number of
masks can be reduced as compared with a case where the
first column spacer CS1 and the black matrix BM1 are
formed through separate mask processes.

[0092] The first column spacer CS1 does not overlap the
pixel area PA. That is, the first column spacer CS1 does not
overlap the first body portion PE15 disposed in the pixel area
PA. This may also be expressed by the fact that the first
column spacer CS1 and the first body portion PE1b are
spaced from each other at a plan view.

[0093] More specifically, the first column spacer CS1 may
be spaced apart from the first edge PE154 of the first body
portion PE15 by a first distance w1. Here, in an embodiment,
the first distance w1l may be 2 um or more. Since the first
column spacer CS1 is spaced apart from the first edge PE154
by the first distance w1, the first column spacer CS1 does not
overlap the first stem PE151 of the first body portion PE14.
[0094] Meanwhile, since the first column spacer CS1 and
the first stem PE151 do not overlap each other, it is possible
to prevent cracks that may occur in the first stem PE151 due
to a difference in thermal expansion coeflicient between the
materials of the first column spacer CS1 and the first stem
PE151.

[0095] The thickness t1, in the second direction d2, some-
times also called the width t1, of the first stem PE1541 of the
first pixel electrode PE1 may have a value sufficient to
prevent the aforementioned cracks from occurring in the first
stem PE151. In an embodiment, the thickness t1 of the first
stem PE151 may be 5 m or more. The first distance w1 and
the thickness t1 of the first stem PE151 will be described
later.

[0096] Although not shown in the drawings, a first align-
ment film may be disposed on the first column spacer CS1
and the black matrix BM1. The first alignment film can
induce the initial alignment of the plurality of liquid crystal
molecules 410 in the liquid crystal layer 400. In an embodi-
ment, the first alignment film may include an organic
polymer material having an imide group in the repeating unit
of the main chain thereof.

[0097] Next, the second display panel 300 will be
described.
[0098] The second substrate 310 is disposed to face the

first substrate 210. The second substrate 310 may be formed
of transparent glass, plastic, or the like, and, in an embodi-
ment, may be formed of the same material as the first
substrate 210.

[0099] The common electrode CE may be disposed on the
second substrate 310. At least a part of the common elec-
trode CE may overlap the first pixel electrode PEL. In an
embodiment, the common electrode CE may be formed in
the shape of a plate. However, the embodiments are not
limited thereto, and the common electrode CE may have a
plurality of slits. In an embodiment, the common electrode
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CE may be made of a transparent conductive material such
as ITO or IZO, or may be made of a reflective metal such as
aluminum, silver, chromium, or an alloy thereof.

[0100] Although not shown in the drawings, a second
alignment film may be disposed on the common electrode
CE. The second alignment film can induce the initial align-
ment of the plurality of liquid crystal molecules 410 in the
liquid crystal layer 400. In an embodiment, the second
alignment film may be made of the same material as the first
alignment film.

[0101] Subsequently, the liquid crystal layer 400 will be
described.
[0102] The liquid crystal layer 400 includes the plurality

of liquid crystal molecules 410. In an embodiment, the
plurality of liquid crystal molecules 410 may be vertically
aligned in an initial alignment state with negative dielectric
anisotropy. The plurality of liquid crystal molecules 410
may have a predetermined pretilt angle in the initial align-
ment state. The initial alignment of the plurality of liquid
crystal molecules 410 may be induced by the aforemen-
tioned first and second alignment films. When an electric
field 1s formed between the first display panel 200 and the
second display panel 300, the plurality of liquid crystal
molecules 410 can change the polarization state of light
transmitted to the liquid crystal layer 400 by tilting or
rotating in a specific direction.

[0103] Next, the material of the first pixel electrode PE1
and the relationship between the first column spacer CS1
and the first pixel electrode PE1 will be described in more
detail.

[0104] The first pixel electrode PE1 may be formed of
ITO. More specifically, the first pixel electrode PE1 may be
formed of amorphous, monocrystalline, and polycrystalline
ITO. Here, the refractive index of ITO is lower than that of
1Z0. Therefore, when the first pixel electrode PE1 is formed
of ITO, a contrast ratio can be improved and a reflectance
due to external light can be reduced compared to when the
first pixel electrode PE1 is formed of IZ0. The contrast ratio
and the reflectance will be described in more detail with
reference to FIGS. 10A, 10B and 11A, 11B.

[0105] FIGS. 10A and 10B are views for explaining the
improvement in contrast ratio according to an embodiment.
FIGS. 11A and 11B are views for explaining the reduction
in reflectance according to an embodiment.

[0106] First, the improvement of the contrast ratio will be
described with reference to FIGS. 10A and 10B.

[0107] FIG. 10A is a view showing an expected path of
transmitted light in the comparative pixel electrode PEref
according to a comparative example in accordance with one
embodiment. FIG. 10B is a view showing an expected path
of transmitted light in the first pixel electrode PE1 according
to one embodiment. However, for more accurate compari-
son, it is assumed that both the comparative pixel electrode
PEref and the first pixel electrode PE1 are disposed on the
second passivation film 270, and the refractive index of the
second passivation film 270 is about 1.84.

[0108] Referring to FIG. 10A, the comparative pixel elec-
trode PEref may be formed of 1Z0. Here, IZO may have a
refractive index of about 2.05. A part of first transmitted light
La may be refracted at a predetermined angle while trans-
mitting the comparative pixel electrode PEref due to a
difference in refractive index between IZ0 and the second
passivation film 270. More specifically, light transmitted
through both sides of the comparative pixel electrode PEref
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in the first transmitted light La may be refracted at a
predetermined angle. The contrast ratio is lowered by the
refracted light.

[0109] Referring to FIG. 10B, the first pixel electrode PE1
may be formed of ITO. Here, ITO may have a refractive
index of about 1.85. That is, the refractive index of ITO may
be substantially equal to the refractive index of the second
passivation film 270. Accordingly, second transmitted light
Lb may not be refracted even though it transmits the first
pixel electrode PE1. That is, the second transmitted light Lb
may be emitted in a direction perpendicular to the second
passivation film 270. Therefore, the contrast ratio in the case
of FIG. 10B is higher than that in the case of FIG. 10A.
[0110] Subsequently, the reduction of reflectance will be
described with reference to FIGS. 11A and 11B.

[0111] First, the reflectance of the first pixel electrode PE1
is defined. The reflectance of the first pixel electrode PE1
refers to a ratio of the amount of light reflected by the first
pixel electrode PE1 and provided back to the outside when
the amount of light incident from the outside (hereinafter,
external light) is 100. The reflectance of the first pixel
electrode PE1 can be adjusted according to the thickness of
the first pixel electrode PE1 and the refractive index of the
first pixel electrode PE1. However, in this specification,
details will be described based on the refractive index of the
first pixel electrode PE1.

[0112] Meanwhile, the refractive index of the first pixel
electrode PE1 is about 1.85, and the refractive index of a first
alignment film PI disposed on the first pixel electrode PE1
is about 1.48. Further, it is assumed that the refractive index
of the second passivation film 270 disposed under the first
pixel electrode PE1 is about 1.85, and the refractive index of
the organic insulation film 260 is about 1.56. Since the
refractive indices of the first pixel electrode PE1 and the
second passivation film 270 are substantially equal to each
other, the refractive index of the second passivation film 270
may be neglected.

[0113] Referring to FIG. 11A, external light Le incident
from the outside may be partially reflected at the interface of
the first alignment film PI due to the difference between the
refractive index of the first alignment film PI and the
external refractive index. Hereinafter, the light reflected at
the interface of the first alignment film PI is referred to as
first reflected light Ld1.

[0114] Further, the light having passed through the first
alignment film PI may be partially reflected at the interface
of the first pixel electrode PE1 due to the difference in
refractive index between the first alignment film PI and the
first pixel electrode PE1. Hereinafter, the light reflected at
the interface of the first pixel electrode PE1 is referred to as
second reflected light T.d2.

[0115] Referring to FIG. 11B, the first reflected light Ld1
and the second reflected light Ld2 may have different phases
from each other. More specifically, the phases of the first
reflected light Ld1 and the second reflected light Ld2 may be
symmetrical to each other, that is, may have a phase differ-
ence of 180 degrees. Accordingly, when the first reflected
light Ld1 and the second reflected light [.d2 are recombined
again, the amplitude of the recombined first reflected light
Ld1 and reflected second light [.d2 can be reduced as the
first reflected light L.d1 and reflected second light Ld2
extinguishes and interferes by a phase difference therebe-
tween. This means that the reflectance of the first pixel
electrode PE1 can be reduced. The degree of amplitude
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reduction may increase as the refractive index difference of
each layer decreases. Further, the degree of amplitude reduc-
tion may increase when a plurality of layers having different
refractive indices are laminated to form a multilayer struc-
ture.

[0116] Accordingly, the first pixel electrode PE1 1s formed
to have a multilayer structure of the first alignment layer PI
and the organic insulation layer 260 having different refrac-
tive indexes, and the difference in refractive index between
the first alignment layer PI and the organic insulation film
260 is small. Therefore, the reflectance of the first pixel
electrode PE1 due to external light can be reduced.

[0117] Meanwhile, ITO and IZO are different from each
other in the amount of stress change due to heat treatment
under an amorphous state. More specifically, amorphous
170 has a relatively small amount of stress change due to
heat treatment. This means that amorphous 1ZO can main-
tain an amorphous state even after heat treatment. In con-
trast, amorphous ITO has a relatively large amount of stress
change due to heat treatment. That is, amorphous ITO may
undergo a phase change into monocrystalline or polycrys-
talline ITO after heat treatment.

[0118] This will be described in more detail with reference
again to FIG. 9.

[0119] In an embodiment, the heat treatment may be
performed during the process of forming the first column
spacer CS1. Meanwhile, as described above, the first column
spacer CS1 is formed simultaneously with the black matrix
BM1. Hereinafter, details will be described based on a black
column spacer BCS.

[0120] As described above, the black column spacer BCS
includes a first column spacer CS1 overlapping the first
contact hole CNT1. Further, the first contact portion PE1a of
the first pixel electrode PE1 is disposed to overlap the first
contact hole CNT1. Accordingly, as the first contact portion
PEla overlaps the first column spacer CS1, the first pixel
electrode PEl may be cracked due to the heat treatment
performed during the process of forming the black column
spacer BCS. The crack may occur at a relatively thin portion
of the first pixel electrode PE1, for example, the crack may
occur at the first stem PE151.

[0121] When the crack occurs at the first stem PE151, the
first body portion PE14 and the first connection portion
PE1c may not be electrically connected to each other. In this
case, an image may not be displayed in an area where the
first pixel unit PX1 is disposed.

[0122] The liquid crystal display device according to an
embodiment may include at least one of the following three
configurations in order to prevent an image from not being
displayed due to the occurrence of cracks.

[0123] First, in the liquid crystal display device according
to an embodiment, the first body portion PE15 of the first
pixel electrode PE1 may not overlap the black column
spacer BCS. In other words, the black column spacer BCS
may be formed to have a first distance w1 with the first body
portion PE1S of the first pixel electrode PE1 on a plane.
More specifically, the black column spacer BCS may be
formed to have a first distance w1 with the first edge PE154
of the first body portion PE15. Meanwhile, although it is
shown in FIG. 9 that, in the aforementioned black column
spacer BCS, the black matrix BM1 and the first edge PE154
are disposed to have the first space wl therebetween, the
embodiments are not limited thereto. That is, when the first
column spacer CS1 is formed closer to the first edge PE154
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than the black matrix BM1, the first column spacer CS1 and
the first edge PE154 may be disposed to have the first
distance w1 therebetween.

[0124] This will be described in more detail with reference
to FIGS. 12 and 13.

[0125] FIG. 12 is a view showing the occurrence of cracks
in a liquid crystal display device according to a comparative
example in accordance with one embodiment. FIG. 13 is a
view showing the non-occurrence of cracks in the liquid
crystal display device according to an embodiment. For the
convenience of explanation, the components shown in FIGS.
12 and 13 will be denoted by the same reference numerals.
[0126] In FIG. 12, in the comparative column spacer
CSref and comparative black matrix BMref included in the
black column spacer BCS, the comparative black matrix
BMref overlaps the first edge PE164. Thus, it can be seen
that cracks occur in the first stem PE151 shown in FIG. 12.
[0127] In contrast, in FIG. 13, the black matrix BM1 is
disposed to have a first distance w1 from the first edge
PE154. That is, the black matrix BM1 does not overlap the
first edge PE154. Therefore, it can be seen that cracks occur
in the first stem PE151 shown in FIG. 12 and not in FIG. 13.
That is, in the liquid crystal display device according to an
embodiment, the black column spacer BCS and the first edge
PE1b4 are formed to have a first distance w1 therebetween,
thereby preventing the occurrence of cracks in the first stem
PE1b. As described above, the first distance w1l may be
about 2 um or more.

[0128] Next, referring to FIG. 9, the thickness t1 of the
first stem PE1A1 may be thicker than the thickness t2 of the
plurality of first branches PE153. That is, the first stem
PE151 and the plurality of first branches PE153 may be
formed such that the thickness t1 of the first stem PE151 is
relatively thicker than the thickness t2 of the plurality of first
branches PE153. For example, the thickness t1 of the first
stem PE151 may be about 5 m or more. That is, in the first
pixel electrode PE1, the first stem PE151 and the first branch
PE153 are formed such that the thickness t1 of the first stem
PE15A1 is thicker than the thickness t2 of the first branch
PE153 (for example, the first stem PE151 is formed to have
a thickness of about 5 um or more), thereby preventing the
occurrence of cracks in the first stem PE151.

[0129] Further, the liquid crystal display device according
to an embodiment may include the edge branch PE156.
Referring to F1G. 9, the first pixel electrode PE1 may include
the edge branch PE156. The edge branch PE156 is directly
connected to the first edge PE1b4. Therefore, it is possible
to prevent the first body portion PE15 and the first connect-
ing portion PElc from not being electrically connected to
each other even if cracks occur in the first stem PE151.
[0130] Next, a liquid crystal display device according to
another embodiment will be described.

[0131] FIG. 14 is a layout view showing a first pixel unit
PX1 included in a liquid crystal display device according to
another embodiment. FIG. 15 is a sectional view taken along
the line I11-111" shown in FIG. 14. FIG. 16 is a sectional view
taken along the line T12-112' shown in FIG. 14. However,
contents overlapping those having been described with
reference to FIGS. 1 to 13 will not be described again.
[0132] The liquid crystal display device shown in FIGS.
14 to 16 is different from the liquid crystal display device
shown in FIG. 3 in that a black matrix BM2 is disposed in
a second display panel 300q. Accordingly, a second column
spacer CS2 is independently formed through a separate
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process from the black matrix BM2. Meanwhile, the second
display panel 300a may further include an overcoat layer
320.

[0133] The black matrix BM2 may be disposed on a
second substrate 310. The overcoat layer 320 may be
disposed on the black matrix BM2. The material of the
overcoat layer 320 is not particularly limited as long as it can
provide flatness to the common electrode CE. In an embodi-
ment, the overcoat layer 320 may be formed of an insulating
material. The overcoat layer 320 may be omitted in some
cases.

[0134] The first edge PE154 of the first pixel electrode
PE1 does not overlap the second column spacer CS2. That
is, the second column spacer CS2 may also be disposed to
have a second distance w2 from the first edge PE1b4. That
is, the first pixel electrode PE1 shown in FIGS. 14 to 16 may
be influenced by the heat treatment process at the time of
forming the second column spacer CS2. Accordingly, in the
liquid crystal display device according to another embodi-
ment, the second column spacer CS2 and the first edge
PE154 of the first pixel electrode PE1 are disposed to have
a second distance w2, thereby preventing the occurrence of
cracks in the first stem PE151.

[0135] FIG. 17 is a view showing another embodiment of
a first pixel electrode PE1_2 similar to the first pixel
electrode PE1 shown in FIG. 3.

[0136] Referring to FIG. 17, the first pixel electrode
PE1_2 may include a first contact portion PE1a_2 and a first
body portion PE15_2. Here, the first contact portion PEla_2
may be directly connected to the first body portion PE15_2.
That is, the first pixel electrode PE1_2 does not include the
first connection portion PEl¢ shown in FIG. 3.

[0137] When the first contact portion PE1a_2 and the first
body portion PE15_2 are directly connected to each other,
the first contact portion PEla_2 and the first body portion
PE15_2 may have a relatively strong structure against cracks
or the like, compared to the first connection portion PEl¢
shown in FIG. 3. Thus, it is possible to prevent the first
contact portion PEla_2 and the first body portion PE15_2
from being disconnected or electrically isolated from each
other due to cracks or the like.

[0138] However, even when the first contact portion
PEla_2 and the first body portion PE1b_2 are directly
connected to each other, the first edge PE154 does not
overlap the first column spacer CS1. Thus, it is possible to
prevent the occurrence of cracks in the stem PE1A1.
[0139] Next, another embodiment of the edge branch
PE156 will be described with reference to FIGS. 18 and 19.
[0140] FIGS. 18 and 19 are views showing other embodi-
ments of an edge branch similar to the edge branch PE156
shown in FIG. 3.

[0141] Referring to FIG. 18, a first pixel electrode PE1_3
may include a first body portion PE15_3. The first body
portion PE15_3 may include a first edge branch PE156 and
a second edge branch PE157. That is, even if the first stem
PE151 is insulated from the first edge PE154 by crack or the
like, the electrical connection between the first stem PE151
and the first edge PE154 can be maintained by including two
edge branches PE146, PE157.

[0142] Referring to FIG. 19, a first pixel electrode PE1_4
may include a first body portion PE15_4. The first body
portion PE15A_4 may include a plurality of first stems PE153
directly connected to the first edge PE154 in a first region E1
and a second region E2. That is, the plurality of first stem
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PE153 may be directly connected to the first edge PE154 in
the outer region of the first body portion PE15_4.

[0143] That is, when the edge branch can maintain an
electrical connection with the first edge PE144 even if
cracks or the like occur, the positions each where the edge
branch is connected to the first edge PE154 and the number
of the positions are not limited to those shown in FIGS. 3,
18, and 19.

[0144] Hereinafter, a liquid crystal display device accord-
ing to another embodiment will be described with reference
to FIGS. 20 to 22. For the convenience of explanation,
components overlapping those shown in FIGS. 2 and 3 will
be denoted by the same reference numerals. Further, con-
tents overlapping those having been described with refer-
ence to FIGS. 1 to 10 will not be described.

[0145] FIG. 20 is a layout view showing a first pixel unit
PX1, a third pixel unit PX3, and a fifth pixel unit PX5 in the
structure of a liquid crystal display device according to
another embodiment. FIG. 21 is a view showing color filters
CFa, CFb, and CFc at least partially overlapping the first
pixel unit PX1, the third pixel unit PX3, and the fifth pixel
unit PX5. FIG. 22 is a sectional view taken along the line
113-113" in FIG. 20. Meanwhile, for the sake of distinction
with other components in the drawings, the color filters CFa,
CFb and CFc overlapping the first, third and fifth pixel units
PX1, PX3 and PX5 are separately shown in FIG. 21.

[0146] The liquid crystal display device shown in FIG. 20,
unlike the liquid crystal display device shown in FIG. 3 and
the liquid crystal display device shown in FIG. 14, does not
include black matrices BM1 and BM2. More specifically,
the black matrices BM1 and BM2 may be replaced by two
color filters CFa and CFb. That is, in an area where no image
is displayed, the two color filters CFa and CFb may be
disposed to overlap each other. In an embodiment, the two
overlapping color filters CFa and CFb may be a red color
filter and a blue color filter, respectively. That is, it is
possible to prevent light from being transmitted through an
area where no image is displayed by overlapping a color
filter transmitting red light and a color filter transmitting

blue light.

[0147] However, the two color filters CFa and CFb dis-
posed to overlap each other do not overlap the first contact
hole CNT1, the third contact hole CNT3, and the fifth
contact hole CNT5. Meanwhile, the plurality of column
spacers CSla, CS3a, CS5q including the first column spacer
CS1a may be disposed to overlap the plurality of contact
holes including the first contact hole CNT1, the third contact
hole CNT3 and the fifth contact hole CNT5, and may be
made of a light blocking material. Here, the kind of the light
blocking material is not particularly limited as long as it can
block light, and examples thereof may include a photosen-
sitive composition, an organic material, and a metallic
material.

[0148] Thus, it is possible to prevent light from leaking to
the outside in an area overlapping the plurality of contact
holes including the first contact hole CNT1, the third contact
hole CNT3, and the fifth contact hole CNT5.

[0149] Meanwhile, the plurality of column spacers includ-
ing the first column spacer CS1e may be arranged so as not
to overlap the first edge PE154 by a predetermined distance.
Further, the thickness of the first stem PE151 may be about
5 um or more, and one of the plurality of first branches
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PE153 may be directly connected with the first edge PE154.
Thus, it is possible to prevent the occurrence of cracks in the
first sten PE151.

[0150] As described above, according to the embodi-
ments, it is possible to prevent the occurrence of cracks in
the pixel electrode.

[0151] Further, it is possible to reduce the reflectance due
to external light and improve a contrast ratio.

[0152] The features of the inventive concept are not lim-
ited by the foregoing, and other various features are antici-
pated herein.

[0153] Although the embodiments have been disclosed for
illustrative purposes, those skilled in the art will appreciate
that various modifications, additions and substitutions are
possible, without departing from the scope and spirit of the
inventive concept as disclosed in the accompanying claims.

What is claimed is:

1. A display device, comprising:

a first substrate;

a gate line disposed on the first substrate and extending in
a first direction;

a switching element disposed on the first substrate and
electrically connected to the gate line;

an insulation layer disposed on the switching element;

a pixel electrode disposed on the insulation layer, wherein
the pixel electrode comprises a contact portion over-
lapping at least a portion of the switching element
exposed through a contact hole of the insulation layer,
and a body portion electrically connected with the
contact portion; and

a black matrix disposed on the insulation layer, the black
matrix extending in the first direction and overlapping
the gate line,

wherein the body portion comprises a first stem extending
in the first direction, a second stem extending in a
second direction intersecting the first direction and
connected to the first stem, a plurality of branches
extending from one of the first stem and the second
stem and extending in a direction different from the first
direction and the second direction, and an edge dis-
posed between the first stem and the contact portion,
connected to a side of the first stem and extending in the
second direction, and

wherein the black matrix is spaced apart from the edge of
the body portion by a first distance in a plan view.

2. The display device of claim 1,

wherein the black matrix does not overlap the edge of the
body portion.

3. The display device of claim 1,

wherein the first distance is 2 um or more.

4. The display device of claim 1,

wherein at least one of the plurality of branches is directly
connected with the edge of the body portion.

5. The display device of claim 1,

wherein a width of the first stem in the second direction
is wider than a width of the second stem in the first
direction.

6. The display device of claim 1, further comprising:

a column spacer disposed on the black matrix and includ-
ing the same material as the black matrix,

wherein the edge of the body portion does not overlap the
column spacer.
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7. The display device of claim 6,

wherein the column spacer overlaps the switching ele-
ment.

8. The display device of claim 1

wherein the black matrix overlaps the contact portion of
the pixel electrode and the contact hole.

9. The display device of claim 1,

wherein the contact portion is directly connected with the
edge of the body portion.

10. The display device of claim 1,

wherein the pixel electrode further includes a connection
portion directly connected with the contact portion and
the edge of the body portion.

11. The display device of claim 1. further comprising:

a data line disposed on the first substrate, insulated from
the gate line and extending in the second direction, the
data line electrically connected to the switching ele-
ment;

wherein the pixel electrode includes a first side extending
in the first direction and a second side extending in the
second direction, and

the first side is longer than the second side.
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