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(54) LIQUID CRYSTAL DISPLAY APPARATUS

(57)  Provided is an in-plane switching type liquid
crystal display apparatus (100). The liquid crystal display
(100) apparatus comprises a plurality of common elec-
trodes lines (146) positioned on a first substrate (120), a
first planarization layer (156) positioned on the plurality
of common electrode lines (146), a plurality of data lines
(132) positioned on the first planarization layer (156), a
second planarization layer (160) positioned on the plu-
rality of data lines (132), a plurality of divided common
electrodes (138) positioned on the second planarization
layer (160), a passivation layer (168) on the common
electrodes (138), and pixel electrodes (136) on the pas-

sivation layer (168), wherein an opening portion is con-
figured between the plurality of divided common elec-
trodes (138), wherein the common electrode lines (146)
and the data lines (132) are positioned to be overlapped
each other at the opening portion, and wherein the width
(W2) of each common electrode line (146) is configured
to be larger than the width of each data line (132) for
reducing a degree of color wash-out phenomenon of
neighboring sub-pixels adjacent to the opening portion,
each sub-pixel being associated with a pixel electrode
(136) and a color filter element of a color filter (164)
formed on an opposed second substrate (124).

——126

—124

7772 Y

—166

——-152

—~122

/‘/136
150
p—— ey e =X X s
L1138
ik
1
= = = = i
—_156
7777 W uicin Vo [7=—146
—+120
——118
<>
W3
W4
w2
Wi

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 3 067 742 A1
Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of the Korean Patent Application No. 10-2015-0032646 filed on March 09,
2015.

BACKGROUND

Technical Field

[0002] The present disclosure relates to a liquid crystal display apparatus. More particularly, the present disclosure
relates to a common electrode line of a liquid crystal display apparatus capable of reducing color wash-out problem.

Description on the Related Art

[0003] Asthe information age has heightened, display apparatuses for visualizing digital data signals have been rapidly
developed. In this regard, research has been continuously conducted on various flat display apparatuses to develop
thin and light weight display apparatuses. Typical examples of such flat display apparatuses include a plasma display
panel (PDP), a field emission display (FED), an electro-wetting display (EWD) and a liquid crystal display (LCD).
[0004] A liquid crystal display apparatus can be made in a light weight and thin form. In addition, the liquid crystal
display apparatus is advantageous in terms of power consumption, color gamut, resolution, and viewing angle. For these
reasons, the liquid crystal display apparatus has been applied to various electronic devices.

[0005] Theliquid crystaldisplay apparatus is configured to have a pixel electrode and acommon electrode for controlling
the liquid crystal. However, the common electrode is a transparent conductive electrode having a high electrical resistance
in general. Thus, there have been difficulties in controlling the voltage supplied to the common electrode.

SUMMARY

[0006] Based upon such problem recognition, the inventor of the present disclosure has been conducting research
and development for realizing various functions of the liquid crystal display apparatus, splitting a common electrode into
a plurality of common electrodes and controlling each of the plurality of the common electrodes. The liquid crystal display
apparatus having a structure such that a common electrode is divided into a plurality of regions and a plurality of common
electrode lines are configured to control the divided common electrodes, is more complex and harder to manufacture
than the conventional liquid crystal display apparatus.

[0007] According to the shape of the divided common electrodes and the layout of the common electrode lines, the
performance of the realized various functions can vary and the picture quality can be degraded. Specifically, a light
leakage phenomenon, and/or a color wash-out (color bleaching, color mixing) phenomenon can occur, thus, the picture
quality of the liquid crystal display apparatus can be degraded.

[0008] Accordingly, anaspect of the presentdisclosure is to provide a novel liquid crystal display apparatus for reducing
the degree of the light leakage phenomenon and/or the color wash-out phenomenon which result in improving the picture
quality. The object is solved by the features of the independent claim.

[0009] Accordingto one aspect, a novel liquid crystal display apparatus is provided having a novel shape of the divided
common electrodes and a layout of plurality of the common electrode lines capable of improving performance of the
various functions. Such functions are realized for the liquid crystal display apparatus and for reducing the degree of the
light leakage phenomenon and/or the color wash-out phenomenon which result in improving the picture quality.
[0010] According to a further aspect, a liquid crystal display apparatus is provided having a structure for common
electrode line capable of increasing ambient contrast ratio (ACR) in which the reflectance of the visible wavelengths of
the upper surface of the common electrode line and the reflectance of the visible wavelengths of the rear surface of the
common electrode line are different.

[0011] According to afurther aspect, a liquid crystal display apparatus is provided having a novel structure for common
electrode line capable of reducing parasitic capacitance in order to improve performance of the various functions realized
for the liquid crystal display apparatus.

[0012] Accordingtoa furtheraspect, aliquid crystal display apparatus is provided having an auxiliary common electrode
capable of generating an additional electric field for compensating an opening portion between the plurality of common
electrodes, thereby further reducing the degree of the light leakage phenomenon and/or the color wash-out phenomenon.
[0013] It should be noted that aspects of the present disclosure are not limited to the above-described aspects, and
other aspects of the present disclosure will be apparent to those skilled in the art from the following descriptions.
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[0014] According to an aspect of the present disclosure, there is provided a liquid crystal display apparatus comprising:
a plurality of common electrode lines; a plurality of data lines; and a plurality of divided common electrodes, wherein an
opening portion is configured between the plurality of divided common electrodes, wherein the common electrode line
and the data line are positioned to overlap each other at the opening portion, wherein a width of the common electrode
line is configured to be larger than a width of the data line. By these means, a degree of color wash-out phenomenon
of neighboring sub-pixels adjacent to the opening portion can be reduced. The divided common electrodes may be
spaced apart from each other by a certain distance. Thus, the opening portion may refer to the area between the divided
common electrodes. Preferably, the plurality of common electrodes lines is positioned on a first substrate and a first
planarization layer may be positioned on the plurality of common electrode lines. The plurality of data lines may be
positioned on the first planarization layer. Further, a second planarization layer may be positioned on the plurality of
data lines and the plurality of divided common electrodes may be positioned on the second planarization layer.

[0015] The width of the common electrode line may be configured to be larger than a width of the opening portion.
[0016] The width of the opening portion may be equal to or more than 3 pm.

[0017] A portion of the common electrode line may be configured to be overlapped with a portion of each of the divided
common electrodes adjacent to the opening portion or rather adjacent to the respective common electrode line.
[0018] The width of a cross-section of the common electrode line may be at least 1 wm larger than the width of the
opening portion, i.e. the distance between two adjacent divided common electrodes.

[0019] The liquid crystal display apparatus may further comprise a second substrate in which a color filter and a black
matrix are positioned, wherein the black matrix may overlap the common electrode line, i.e. at the opening portion.
Preferably, a width of the black matrix may be larger than the width of the common electrode line.

[0020] The width of the common electrode line may be 60 % to 90 % of the width of the black matrix.

[0021] The first planarization layer may be made of an inorganic material. The second planarization layer may be
made of an organic material.

[0022] The first planarization layer may be made of a silicon nitride (SiNx) or a silicon oxide (SiOx). Preferably, the
thickness of the first planarization may be at least 0.8 um. The second planarization layer may be made of a photo-
acrylic or a polyimide. Preferably, the thickness of the second planarization layer may be at least 1 um.

[0023] The liquid crystal display apparatus may further comprise a passivation layer positioned on the plurality of
divided common electrodes; and a plurality of pixel electrodes and a plurality of auxiliary common electrodes positioned
on the passivation layer. Here, the auxiliary common electrode may be positioned at the opening portion. The auxiliary
common electrode may overlap with at least one of the data line and the common electrode line. Preferably, the auxiliary
common electrode, the data line and the common electrode line extend in the same direction and in cross-section, their
centers are vertically aligned.

[0024] The auxiliary common electrode may be configured to be electrically connected to a neighboring divided common
electrode among the plurality of the divided common electrodes.

[0025] A width of the auxiliary common electrode may be configured to be narrower than the width of the opening
portion and/or than the width of at least one of the data line and the common electrode line.

[0026] The width of the auxiliary common electrode may be between 3 um and 4 pm.

[0027] The width of the opening portion may be between 5.5 pm and 6.5 um.

[0028] The divided common electrode may be configured to sense a self-capacitance.

[0029] The plurality of the common electrode lines may be extended along with the plurality of the data lines.

[0030] The plurality of the common electrode lines and the plurality of the data lines may be connected to a data driver
are positioned at a periphery area.

[0031] The common electrode line may include at least two stacked metallic layers, wherein the reflectance of visible
wavelengths of each metallic layer may be different from each other.

[0032] The reflectance of visible wavelengths of the bottommost or first metallic layer of the common electrode line,
i.e. which is closer to the first substrate, may be higher than the reflectance of visible wavelengths of the uppermost or
second metallic layer of the common electrode line, i.e. which is less close to the first substrate.

[0033] The uppermost metallic layer of the common electrode line may include at least one element among carbon,
nitrogen and oxygen.

[0034] The uppermost metallic layer of the common electrode line may be made of copper nitrogen (CuNx). Preferably,
the thickness of the uppermost metallic layer of the common electrode line may be at least 250 A.

[0035] The width of the bottommost metallic layer of the common electrode line may be larger than the width of the
uppermost metallic layer of the common electrode line. That is, the common electrode line may have a tapered stepwise
or stair-like cross-sectional shape.

[0036] The width of the uppermost metallic layer of the common electrode line may be the same as the width of the
data line.

[0037] According to another aspect of the present disclosure, there is provided a liquid crystal display apparatus
comprising: a liquid crystal panel configured to include a color filter substrate, an array substrate and a liquid crystal
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layer interposed between the color filter substrate and the array substrate; a black matrix configured to separate sub-
pixels of the color filter substrate; and a color wash-out reducing layer positioned on the array substrate and configured
to reduce color wash-out phenomenon of the sub-pixels which are separated by the black matrix.

[0038] The liquid crystal display apparatus may further comprise a plurality of divided common electrodes positioned
on the array substrate, wherein an opening portion may be configured between a plurality of divided common electrodes,
wherein the color wash-out reducing layer may be configured to be overlapped at the opening portion.

[0039] The color wash-out reducing layer may be configured to control the plurality of divided common electrodes.
[0040] The color wash-out reducing layer and the divided common electrodes may be separated by an inorganic
planarization layer, wherein the thickness of the inorganic planarization layer may be at least 0.8 .m, wherein the parasitic
capacitance may be configured to be reduced.

[0041] The reflectance of visible wavelengths of one side of the color wash-out reducing layer facing the liquid crystal
layer may be lower than the reflectance of visible wavelengths of the other side of the color wash-out reducing layer
facing to the liquid crystal layer.

[0042] The cross-section of the color wash-out layer may be formed in a tapered stepwise (stair-like) shape.

[0043] According to yet another aspect of the present disclosure, there is provided a liquid crystal display apparatus
comprising a plurality of common electrode lines, a plurality of data lines and a plurality of divided common electrodes
on a first substrate, wherein the divided common electrodes are spaced apart from each other, thereby forming an
opening portion therebetween, wherein the common electrode line and the data line are in the opening portion and are
overlapped with each other, and wherein a width of the common electrode line is larger than a width of the data line.
[0044] The width of the common electrode line may be larger than a width of the opening portion.

[0045] The liquid crystal display apparatus may further comprise a second substrate having a color filter and a black
matrix, wherein the black matrix is overlapped with the common electrode line in the opening portion, and wherein a
width of the black matrix is larger than the width of the common electrode line.

[0046] The plurality of common electrode lines may be on the first substrate, a first planarization layer is on the plurality
of common electrode lines, the plurality of data lines is on the first planarization layer, a second planarization layer is
on the plurality of data lines and the plurality of divided common electrodes is on the second planarization layer.
[0047] The first planarization layer may be made of an inorganic material and has a thickness of at least 0.8 pm.
[0048] The second planarization layer may be made of an organic material and has a thickness of at least 1 pum.
[0049] Theliquid crystal display apparatus may further comprise a passivation layer on the plurality of divided common
electrodes, a plurality of pixel electrodes and a plurality of auxiliary common electrodes on the passivation layer, wherein
the auxiliary common electrodes are in the opening portion.

[0050] The auxiliary common electrode may be electrically connected to an adjacent divided common electrode among
the plurality of the divided common electrodes.

[0051] The width of the auxiliary common electrode may be smaller than the width of the opening portion.

[0052] The divided common electrodes may be configured for self-capacitance sensing.

[0053] The plurality of the common electrode lines may extend in the same direction as the plurality of the data lines.
[0054] The plurality of the common electrode lines and the plurality of the data lines may be connected to a data driver.
[0055] The common electrode line may include at least a first and a second metallic layer stacked on each other, the
first metallic layer being closer to the first substrate than the second metallic layer, wherein the reflectance of visible
wavelengths of the first and second metallic layers are different from each other.

[0056] The reflectance of visible wavelengths of a first metallic layer of the common electrode line may be higher than
the reflectance of visible wavelengths of a second metallic layer of the common electrode line.

[0057] The width of the first metallic layer of the common electrode line may be larger than the width of the second
metallic layer of the common electrode line, and/or wherein the width of the second metallic layer of the common electrode
line is the same as the width of the data line.

[0058] Particulars of various exemplary embodiments of the present disclosure are included in the detailed description
and the accompanying drawings.

[0059] According to the present disclosure, a structure of the common electrode line and a shape of the divided
common electrode are provided, so that the performance of the various functions realized for the liquid crystal display
apparatus is improved and the degree of the light leakage phenomenon or the degree of the color wash-out phenomenon
can be reduced. Therefore picture quality of the liquid crystal display apparatus can be improved.

[0060] In addition, according to the present disclosure, a structure for common electrode line, in which the reflectance
of the visible wavelengths of the upper surface of the common electrode line and the reflectance of the visible wavelengths
of the rear surface of the common electrode line are different, is provided, so that the ambient contrast ratio can be
improved.

[0061] Further, according to the present disclosure, a structure for the common electrode line capable of reducing
parasitic capacitance is provided, so that the performance of the various functions can be improved.

[0062] Furthermore, according to the present disclosure, an auxiliary common electrode capable of generating addi-
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tional electric field for compensating the opening portion is provided, so that the degree of the light leakage phenomenon
or the degree of the color wash-out phenomenon can be further reduced

[0063] It should be noted that the effects of the present disclosure are not limited to those described above and other
effects of the present disclosure will be apparent to those skill in the art from the following descriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0064] The above and other aspects, features and other advantages of the present disclosure will be more clearly
understood from the following detailed description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic exploded perspective view of a liquid crystal display apparatus according to an exemplary
embodiment of the present disclosure;

FIG. 2 is a schematic circuit diagram provided to describe an array substrate of the liquid crystal display apparatus
according to an exemplary embodiment of the present disclosure;

FIG. 3 is a schematic plan view of area X illustrated in FIG. 1 of the liquid crystal display apparatus according to an
exemplary embodiment of the present disclosure;

FIG. 4 is a schematic cross-sectional view of the liquid crystal display apparatus according to an exemplary embod-
iment of the present disclosure taken along line A-A’ illustrated in FIG. 3;

FIG. 5 is a schematic plan view of area X of a liquid crystal display apparatus according to another exemplary
embodiment of the present disclosure;

FIG. 6 is a schematic cross-sectional view of the liquid crystal display apparatus according to another exemplary
embodiment of the present disclosure taken along line A-A’ illustrated in FIG. 5;

FIG. 7 is a schematic cross-sectional view of area X of a liquid crystal display apparatus according to yet another
exemplary embodiment of the present disclosure; and

FIG. 8 is a schematic cross-sectional view of area X of a liquid crystal display apparatus according to yet another
exemplary embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0065] Advantages and features of the present disclosure and methods for accomplishing the same will be more clearly
understood from exemplary embodiments described below with reference to the accompanying drawings. However, the
present disclosure is not limited to the following exemplary embodiments but may be implemented in various different
forms. The exemplary embodiments are provided only to complete disclosure of the present disclosure and to fully
provide a person having ordinary skill in the art to which the present disclosure pertains with the category of the invention,
and the present disclosure will be defined by the appended claims.

[0066] The shapes, sizes, ratios, angles, numbers, and the like illustrated in the accompanying drawings for describing
the exemplary embodiments of the present disclosure are merely examples, and the present disclosure is not limited
thereto. Like reference numerals generally denote like elements throughout the present specification. Further, in the
following description, a detailed explanation of known related technologies may be omitted to avoid unnecessarily ob-
scuring the subject matter of the present disclosure. The terms such as "including”, "having", "comprising" and "consist
of" used herein are generally intended to allow other components to be added unless the terms are used with the term
"only". Any references to singular may include plural unless expressly stated otherwise.

[0067] Components are interpreted to include an ordinary error range or an ordinary tolerance range even if not
expressly stated.

[0068] When the position relation between two parts is described using the terms such as "on", "above", "below", and
"next", on or more parts may positioned between the two parts unless the terms are used with the term "immediately"
or "directly".

[0069] When an element or layer is referred to as being "on" another element or layer, it may be directly on the other
element or layer, or intervening elements or layers may be present.

[0070] Although the terms "first", "second", and the like are used for describing various components, these components
are not confined by these terms. These terms are merely used for distinguishing one component from the other com-
ponents. Therefore, a first component to be mentioned below may be a second component in a technical concept of the
present disclosure.

[0071] Throughout the whole specification, the same reference numerals denote the same elements.

[0072] Since the size and thickness of each component illustrated in the drawings are represented for convenience
in explanation, the present disclosure is not necessarily limited to the illustrated size and thickness of each component.
[0073] Thefeatures of various embodiments of the present disclosure can be partially or entirely bonded to or combined
with each other and can be interlocked and operated in technically various ways as can be fully understood by a person
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having ordinary skill in the art, and the embodiments can be carried outindependently of or in association with each other.
[0074] Various exemplary embodiments of the present disclosure will be described in detail with reference to the
accompanying drawings.

[0075] FIG. 1is aschematic exploded perspective view of a liquid crystal display apparatus according to an exemplary
embodiment of the present disclosure. A liquid crystal display apparatus 100 according to an exemplary embodiment
of the present disclosure comprises a light source unit 102 and a liquid crystal display panel 104. One side of the liquid
crystal display panel 104 is configured to face an emissive side of the light source unit 102.

[0076] Referring to FIG. 1, the light source unit 102 is disclosed in detail. The light source unit 102 includes at least a
light source circuit unit 106, light sources 108, a reflector 110, an optical sheet 112 and a support unit 114.

[0077] Referringto FIG. 1, according to an embodiment of the present disclosure, the light source unit 102, which may
be an edge-type, is illustrated. According to an embodiment of the present disclosure, an edge-type light source unit
102 further includes a light guide plate 116. Accordingly, the light sources 108 of the edge-type light source unit 102 are
positioned at least on one side of the light guide plate 116. The edge type light source unit 102 has an advantage of
reducing the number of light sources 108 when the liquid crystal display apparatus 100 is enlarged. In addition, the edge
type light source unit 102 has an advantage of reducing the thickness of the liquid crystal display apparatus 100 by
reducing the thickness of the light guide plate 116 when the liquid crystal display apparatus 100 is undersized.

[0078] The light source circuit unit 106 may provide an electrical signal to the light sources 108. In the case of the
edge-type light source unit, the light source circuit unit 106 may be formed of a bar shape. The light sources 108 are
spaced by a specific distance from each other and are arranged in a row and are mounted on the light source circuit
unit 106. The light source circuit unit 106 can be configured with components such as a printed circuit board, electrical
wires or connectors. But the present disclosure is not limited thereto.

[0079] The light sources 108 may be selected from various types of light sources. For example, the light sources 108
may be a light emitting diode (LED) or a fluorescent lamp. In such case, the light sources 108 are configured to output
white light spectrum. For example, the light sources 108 may be configured to output yellow-green light and blue light
spectrum simultaneously, or red light, green light and blue light spectrum simultaneously. But the present disclosure is
not limited thereto.

[0080] In some embodiments, the light sources 108 may further include a fluorescent material, a quantum dot or a
nano-crystal. In such case, the light sources 108 may output blue light spectrum. According to the configuration as
described above, the outputted blue light spectrum from the light sources 108 may be converted into a red light spectrum
and agreen light spectrum by the quantum dot or the nano-crystal. Accordingly, the light source unit 102 has an advantage
of outputting white light spectrum with wider color gamut.

[0081] A light ray injection side of the light guide plate 116 is configured to face the light output direction of the light
sources 108 correspondingly. The light guide plate 116 may be formed of a material and configured to have optical
transparency in terms of visible wavelengths. The light guide plate 116 may be formed of glass or acrylic resin. But the
present disclosure is not limited thereto.

[0082] In case of the light guide plate 116 is made of glass, the coefficient of thermal expansion of the light guide plate
116 is comparatively small, and thus, it can be manufactured in thin forms. Accordingly, the light guide plate 116 has
an advantage of minimizing the thickness of the light guide plate 116. Consequently, the support unit 114, which supports
the light guide plate 116, can be designed with minimal design margin or tolerance in view of thermal expansion of the
light guide plate 116, and thus, the width of the bezel can be minimized.

[0083] In case the light guide plate 116 is made of poly methyl methacrylate (PMMA), the light guide plate 116 has
higher transparency in terms of visible wavelengths than glass, and thus, optical efficiency of the light source unit 102
can be increased.

[0084] A plurality of the light scattering patterns, which are formed at the rear surface of the light guide plate 116 and
are capable of scattering total internal reflection of the injected light within the light guide plate 116, are output from the
light source. The light scattering patterns may be a plurality of dot patterns, and can be configured in various patterns.
Density of the dispersed light scattering patterns can be differently arranged for different areas of the light guide plate
116 with respect to the position of light sources 108. For example, the density of the dispersed light scattering patterns
may be increased as the scattering patters become more distant from the light scattering patterns. According to the
configuration as described above, the light guide plate 116 has an advantage of improving uniformity of the light distribution
in which the liquid crystal display panel 104 is output by the light scattering patterns.

[0085] Insomeembodiments, atleast one surface of the light guide plate 116 may further include a fluorescent material,
a quantum dot or a nano-crystal. In such case, the light sources 108 may output blue light spectrum. According to the
configuration as described above, the output blue light spectrum from the light sources 108 may be converted into a red
light spectrum and a green light spectrum by the quantum dot or the nano-crystal. Accordingly, the light source unit 102
has an advantage of outputting white light spectrum with wider color gamut.

[0086] The reflector 110 is positioned under the rear surface of the light guide plate 116. The reflector 110 reflects a
portion of light, illuminated from the light sources 108, toward the reflector 110 such that the portion of the light is
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redirected to the liquid crystal display panel 104. Thus, the reflector 110 is capable of increasing brightness of the liquid
crystal display apparatus 100. The reflectance of the reflector 110 in terms of the visible wavelengths can be configured
to be above 90%. The reflector 110 is configured to have mirror-like reflection characteristic or scattering-like reflection
characteristic.

[0087] The optical sheet 112 positioned on upper side of the light source unit 102 is configured to improve uniformity
and brightness of the light entering from the light source 102 to the liquid crystal display panel 104. In the case of the
edge-type light source unit, the optical sheet 112 may be positioned between a light guide plate 116 and a liquid crystal
display panel 104.

[0088] The optical sheet 112 may be configured as a diffuser sheet which improves uniformity of the brightness of the
liquid crystal display apparatus 100, a prism sheet which improves brightness of the liquid crystal display apparatus 100,
or a multi-functional sheet in which the diffuser sheet and the prism sheet are integrated. But the present disclosure is
not limited thereto, and the optical sheet 112 may be configured as at least one optical sheet.

[0089] The support unit 114 is configured to support the light source circuit unit 106, the light sources 108, the reflector
110 and the optical sheet 112. The support unit 114 may be made of a plastic. The support unit 114 is configured to
surround the sides of the light sources 108 and the light guide plate 116. But the present disclosure is not limited thereto.
[0090] In some embodiments, the support unit 114 of the liquid crystal display apparatus 100 may comprise a glass
fiber therein. Consequently, a degree of thermal expansion of the support unit 114 of the liquid crystal display apparatus
100 can be reduced.

[0091] In some embodiments, the support unit 114 of the liquid crystal display apparatus 100 may be configured to
support the light source circuit unit 106, the light sources 108, the reflector 110 or the optical sheet 112 by using only
an adhesive tape and/or a double sided adhesive tape. Consequently, the support unit 114 of the liquid crystal display
apparatus 100 can be made in a light weight and thin form.

[0092] The edge-type light source unit 102 has an advantage of using a relatively small number of light sources 108
for the liquid crystal display apparatus 100 of relatively large size. In addition, the edge-type light source unit 102 has
an advantage of reducing thickness of the light guide plate 116, thus, the liquid crystal display apparatus 100 can be
manufactured in thin forms.

[0093] In some embodiments, the emission direction the light source unit may be realized in a direct-type. The number
of light sources of the direct-type light source unit is generally higher than the number of light sources of the edge-type
light source, as the light source is configured to emit light to the liquid crystal panel directly. Furthermore, the direct-type
light source unit has an advantage of achieving high contrast ratio due to a local dimming control scheme where each
of the light sources can be individually controlled by a control circuit. Moreover, the direct-type light source unit is capable
of providing high density of light flux directly to the liquid crystal panel, thereby realizing a high dynamic range (HDR)
image that is brighter and more dynamic than a non-HDR image.

[0094] In some embodiments, the light source unit 102 of the liquid crystal display apparatus 100 may be unnecessary.
In such case, the liquid crystal display apparatus 100 is configured to use ambient light incident to the liquid crystal
panel. The ambient light may be sunlight or external lighting. In particular, when the external lighting is used, the liquid
crystal display apparatus 100 may be realized as a see-through display device, which can allow the background to be
seen through the liquid crystal display apparatus 100.

[0095] Referring to FIG. 1, the liquid crystal display panel 104 is briefly disclosed. The liquid crystal display panel 104
is a passive device which is a non-emissive type. Accordingly, the light source unit 102 is configured to confront one
side of the liquid crystal display panel 104 for supplying light to the liquid crystal display panel 104. Thus, the liquid
crystal display panel 104 is configured to display an image with the supplied light from the light source unit 102.
[0096] The liquid crystal display panel 104 includes at least a first polarizer film 118, a first substrate 120, a liquid
crystal layer 122, a second substrate 124, a second polarizer film 126 and a sealing material 128. The liquid crystal
display panel 104 may be divided into an active area AA and a periphery area PA. The active area AA includes at least
a plurality of sub-pixels PXL configured to display an image. A sub-pixel PXL includes a red sub-pixel PXL, a green sub-
pixel PXL and a blue sub-pixel PXL. The periphery area PA is configured to surround the active area AA. Various circuits
may be positioned at the periphery area PA to drive each of the plurality of sub-pixels PXL of the active area AA. In the
present disclosure, the sub-pixel PXL is the minimal unit of the active area AA of the liquid crystal display apparatus 100
for displaying an image. The sub-pixel PXL may include various elements for displaying an image.

[0097] In some embodiments, the sub-pixel PXL of the liquid crystal display panel 104 may be configured as a white
sub-pixel, a red sub-pixel PXL, a green sub-pixel PXL, and a blue sub-pixel PXL. In some embodiments, the sub-pixel
PXL of the liquid crystal display panel 104 may be configured as a red sub-pixel PXL, a green sub-pixel PXL, a blue
sub-pixel PXL and a green sub-pixel PXL. In some embodiments, the sub-pixel PXL of the liquid crystal display panel
104 may be configured as a red sub-pixel PXL, a green sub-pixel PXL, a blue sub-pixel PXL and a yellow sub-pixel PXL.
[0098] The transmittance (%) of each sub-pixel is configured to be adjusted according to the data signal inputted from
an external system. An image is displayed on the active area AA of the liquid crystal display panel 104 according to the
adjusted transmittance (%) of each of the plurality of sub-pixels, thereby adjusting the brightness of the light incident on
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the liquid crystal display panel 104.

[0099] The first polarizer film 118 is positioned on the rear side of the first substrate 120 and is configured to polarize
the light incident on the first substrate 120. The first polarizer film 118 is configured to cover the active area AA and at
least a portion of the periphery area PA of liquid crystal display panel 104. The first polarizer film 118 may be configured
to be adhered on the rear side of the first substrate 120 by an adhesive layer. In such case, the adhesive layer may be
a pressure sensitive adhesive (PSA). But the present disclosure is not limited thereto.

[0100] The second polarizer film 126 is positioned on the upper side of the second substrate 124 and is configured to
polarize the light passed through the second substrate 124. The second polarizer film 126 is configured to cover the
active area AA and at least a portion of the periphery area PA of the liquid crystal display panel 104. The second polarizer
film 126 may be configured to be adhered on the upper side of the second substrate 124 by an adhesive layer. In such
case, the adhesive layer may be a pressure sensitive adhesive (PSA). But the present disclosure is not limited thereto.
[0101] In some embodiments, the first polarizer film 118 and/or the second polarizer film 126 may be realized not only
as a film but in various different forms. For example, any one among the two polarizers on any one among the two
substrates may be substituted with an iodine layer coated on the substrate and configured to polarize the light incident
on the substrate.

[0102] Thefirst substrate 120 may control the liquid crystal layer 122 and is configured to rotate the axis of the polarized
light, which passed through the first polarizer 118 incident on the first substrate 120. The degree of the rotated axis of
the polarized light is in accordance with the data signal inputted to each of the sub-pixels PXL. Elements, which generate
an electric field at each sub pixels PXL that is capable of controlling the liquid crystal layer 122, are positioned on the
first substrate 120 for controlling the axis of the polarized light. The strength of the electric field is in accordance with
the data signal. In the present disclosure, the term "array substrate" may be defined as the substrate including elements
that are capable of controlling the liquid crystal layer 122 and is positioned thereon.

[0103] The detailed description regarding the first substrate 120 is disclosed herein. In the active area AA of the first
substrate 120, elements configuring a plurality of sub pixels PXL are positioned thereon. In the active area AA, a plurality
of divided common electrodes 138 are arranged. Referring to FIG. 1, a plurality of sub-pixels PXL, for example forty
eight sub-pixels PXL and four divided common electrodes 138, may be arranged at the active area AA, but the present
disclosure is not limited thereto. Each of the divided common electrodes 138 may be overlapped with corresponding
twelve sub-pixels PXL, but the present disclosure is notlimited thereto. Accordingly, storage capacitors CS are configured
at the overlapped area of each of the divided common electrodes 138 and the corresponding sub-pixels, for example
the twelve sub-pixels PXL that are overlapped with the corresponding divided common electrode 138, configure storage
capacitors. In addition, the twelve sub-pixels PXL arranged on each of the divided common electrodes 138 may be
categorized into red sub-pixels PXL, green sub-pixels PXL and blue sub-pixels. For example, the size of a sub-pixel
PXL may be formed of 20 um in horizontal direction and 60 pwm in vertical direction, and the size of a divided common
electrode 138 may be formed of 5000 pwm in horizontal direction and 5000 pwm in vertical direction. In such case, one of
the divided common electrodes 138 can be overlapped with at least 20,000 sub-pixels PXL. However, the numbers and
the sizes of the divided common electrode 138 are merely illustrative for the sake of explanation, and the present
disclosure is not limited thereto.

[0104] A gate driver 142, a data driver 144 and a flexible circuit board 148 are positioned at the periphery area PA of
the first substrate 120.

[0105] The gate driver 142 is configured to supply driving signals to a plurality of gate lines 130, activate each of the
sub-pixels PXL corresponding to the gate line 130, thereby allowing the data signals to be inputted into the sub-pixels
PXL of the active area AA.

[0106] The data driver 144 is configured to precisely control intervals and frequencies of the data signals and control
signals, thereby inputting the received digital data signals into the sub-pixels PXL of the active area AA

[0107] The flexible circuit board 148 is configured to receive the digital data signals and transfer to the data driver 144.
[0108] The first substrate 120 is formed of a material, which is appropriate for depositing a semi-conductor material,
a metal line, an organic material, or an inorganic material. For example, the first substrate 120 can be selected from a
glass or a polyimide, in which the heat-resistance and chemical-resistance property are excellent.

[0109] Theliquid crystal layer 122 is interposed between the first substrate 120 and the second substrate 124, wherein
an electric field is generated between a pixel electrode 136 on the first substrate 120 and the divided common electrode
138 on the first substrate 120, thereby controlling the liquid crystal layer 122.

[0110] Thus, the liquid crystal layer 122 is configured to be rotated, thereby passing the axis of the polarized light
through the first polarizer film 118, which is rotated. In such case, the degree of the rotation of the liquid crystal layer
122 is controlled in accordance with the strength of the electric field generated by each sub-pixels PXL.

[0111] Moreover, the polarized light, in which the axis of the polarized light is rotated by the liquid crystal layer 122,
is absorbed by the second polarizer film 126. In such case, the rate of the absorption is determined by the degree of the
rotation of the liquid crystal layer 122.

[0112] The liquid crystal layer 122 in the present disclosure means that it has both a fluidity characteristic such as the
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characteristic of liquid and a long-range order characteristic such as the characteristic of solid at the same time. In fact,
the layer includes the molecules of the liquid crystal having a characteristic of intermediate state between liquid and
solid. For example, the molecules of the liquid crystal may be in the form of a stick. The molecules of the liquid crystal
has anisotropic characteristic such that molecules of the liquid crystal that are in parallel with the major-axis (apse line)
and molecules of the liquid crystal that are vertical to the major-axis have different properties. The molecules of the liquid
crystal have dielectric anisotropic properties, in which the dielectric constant of the major-axis (ell) and the dielectric
constant of the minor-axis (¢l) that is vertical to the major axis are different.

[0113] The sealing material 128 is configured to surround the boundary of the liquid crystal layer 122. The liquid crystal
layer 122 has a flow-ability characteristic, therefore, it is sealed between the first substrate 120 and the second substrate
124 by the sealing material 128. Moreover, the sealing material 128 is configured to firmly hold the first substrate 120
and the second substrate 124. The sealing material 128 may be cured by heat or ultraviolet light. The sealing material
128 may be formed on the first substrate 120 or the second substrate 124.

[0114] The second substrate 124 is configured to realize colors from the polarized light, which is controlled by the
electric field generated at the first substrate 120 and passed through the liquid crystal layer 120. Color filters are arranged
at the second substrate 124 corresponding to each of the sub-pixels. In the present disclosure, the term "color filter
substrate" may be defined as the substrate including elements that are capable of realizing the colors and is positioned
thereon.

[0115] The second substrate 124 is formed of a material which is appropriate for depositing a semi-conductor material,
a metal line, an organic material, or an inorganic material. For example, the second substrate 124 can be selected from
a glass or a polyimide, in which the heat-resistance and chemical-resistance property are excellent.

[0116] Referring to FIG. 2, the characteristics of the first substrate 120 in terms of circuitry is disclosed in detail.
[0117] FIG. 2 is a schematic circuit diagram provided to describe an array substrate of the liquid crystal display
apparatus according to an exemplary embodiment of the present disclosure.

[0118] At least a pad unit 140, a gate driver 142, and a data driver 144 are positioned at the periphery area PA.
[0119] The pad unit 140 is positioned at least one side of the periphery area PA. An adhesive member is positioned
on the pad unit 140. An anisotropic conductive film (ACF) may be used as the adhesive member. In particular, the
conventional soldering technique generates high temperature. Therefore, there are difficulties in adapting the conven-
tional soldering technique to the liquid crystal display apparatus 100. Accordingly, the anisotropic conductive film, which
generates relatively lower temperature than the conventional soldering technique, is preferred. The anisotropic conductive
film includes a plurality of conductive members dispersed therein and the plurality of the conductive members are
configured to be connected by applied heat and pressure. That is, the anisotropic conductive film adheres to the pad
unit 140 and a circuit component with a specific adhesiveness. Moreover, the plurality of the conductive members within
the anisotropic conductive film electrically connects the pad unit 140 and the circuit component thereon. But the present
disclosure is not limited thereto.

[0120] A flexible printed circuit board 148 (FPCB) is adhered on the pad unit 140. According to the configuration as
described above, the liquid crystal display apparatus 100, which can receive digital data signal that is passed through
the flexible printed circuit board 148, is transmitted from an external device. But the pad unit 140 is not limited thereto,
and the scope of the pad unit 140 should be broadly construed, so as to include any area configured to mount any circuit
components such as a flexible cable or a semi-conductor chip by the adhesive member.

[0121] The data driver 144 is configured to be positioned on at least one side of the periphery area PA of the liquid
crystal display apparatus 100. The data driver 144 is configured to receive a digital data signal, various reference voltages
and various control signals from the external system, and control the liquid crystal display panel 104 such that an image
is displayed on the active area AA of the liquid crystal display panel 104, and control added functions.

[0122] The data driver 144 is configured to receive control signals for realizing the added functions. To perform the
added functions, the data driver 144 is configured to be electrically connected to the pad unit 140 with lines or wires.
[0123] The data driver 144 is configured to supply the data signal to the active area AA. To supply the data signal, the
data driver 144 is configured to be electrically connected to the sub-pixels PXL within the active area AA. In particular,
the data driver 144 is configured to be electrically connected to the sub-pixels PXL by a plurality of data lines 132.
[0124] The data driver 144 may be configured to control the gate driver 142. To control the gate driver 142, the data
driver 144 is configured to be electrically connected to the gate driver 142 with lines or wires.

[0125] The data driver 144 may be configured to perform as a processer, amemory, a look-up table, a buffer, agamma
voltage controller, a power controller and more. The data driver 144 is realized as a semi-conductor chip, but is not
limited thereto, and can be realized as a plurality of semi-conductor chips.

[0126] The data driver 144 is configured to precisely control intervals and frequencies of the data signals and control
signal. Various signals output from the data driver 144 may include a polarity inversion signal (INV), a gamma voltage,
a gate high voltage (VHG), a gate low voltage (VGL), a gate start pulse (GSP), a gate out enable (GOE), a dot clock
and extra. But the present disclosure is not limited thereto.

[0127] The data driver 144 generates a gamma voltage, thereby converting the digital data signal into an analogue
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voltage. That is, the gamma voltage is the reference voltage used for converting the digital data signal into an analogue
data signal. For example, the gamma voltage can be configured to generate 256 analogue voltage steps to express 8-
bits gray levels. But the present disclosure is not limited thereto, and the gamma voltage can be configured for expressing
various bits. For example, the gamma voltage can be configured to generate 1024 analogue voltage steps to express
10-bits gray levels.

[0128] The data driver 144 may generate gate high voltage and gate low voltage and supply to the gate driver 142.
The gate high voltage and the gate low voltage are the voltages for switching on-off the thin-film-transistors of the sub-
pixels PXL of the active area AA.

[0129] The data driver 144 generates the polarity inversion signal and controls the polarity of the gamma voltage with
the polarity inversion signal. The polarity inversion signal may suppress the liquid crystal layer 122 from being damaged
by inverting the polarity of the electric field applied to the liquid crystal layer 122 for a specific period. Depending on the
polarity inversion signal, the polarity of the data signal is changed for a predetermined period. That is, the polarity of the
data signal is changed over to a positive voltage or a negative voltage for a predetermined period.

[0130] The data driver 144 is configured to generate a common electrode driving signal for controlling the plurality of
the divided common electrodes 138. To control the plurality of the divided common electrodes 138, the data driver 144
is configured to be electrically connected to the plurality of the divided common electrodes 138 within the active area
AA. In particular, the data driver 144 is configured to be electrically connected to the plurality of the divided common
electrodes by a plurality of common electrode lines 146. The common electrode driving signal is configured to manage
a specific time period for applying a voltage for displaying an image to the sub-pixels PXL, and another specific time
period for applying a voltage for performing added functions to the sub-pixels PXL.

[0131] The added functions which can be realized by the plurality of the divided common electrodes 138 of the liquid
crystal display apparatus 100 is briefly described below.

[0132] According to an embodiment of the present disclosure, a liquid crystal display apparatus 100 having a plurality
of divided common electrodes 138, in which a touch sensing function can be realized by the plurality of the divided
common electrodes thatis configured to perform as a plurality of touch electrodes, wherein the plurality of touch electrodes
is capable of sensing a change in self-capacitance.

[0133] According to an embodiment of the present disclosure, a liquid crystal display apparatus 100 has a plurality of
divided common electrodes 138, in which a power saving function can be realized by the plurality of divided common
electrodes 138, wherein each of the plurality of divided common electrodes are individually operable. Thus, power
consumption of a specific divided common electrode 138 can be reduced.

[0134] According to an embodiment of the present disclosure, a liquid crystal display apparatus 100 has a plurality of
divided common electrodes 138, wherein each of the divided common electrodes 138 is individually operated when a
rapid rotation speed of the liquid crystal is required. For example, when an image data is changed from low gray level
to high gray level, to increase a response speed, an over-driving function can be realized such that an electric potential
between a specific divided common electrode 138 and corresponding pixel electrode 136 can be increased for a specific
time period.

[0135] The present disclosure is not limited to those embodiments as described above, and various functions may be
added according to various driving algorithms.

[0136] In some embodiments, a common voltage driver, configured to control the common electrode driving signal,
may be separated from the data driver 144. According to the configuration as described above, there is an advantage
that the conventional data driver can be used for the data driver 144.

[0137] In some embodiments, the data driver 144 may be mounted on the flexible printed circuit board 148 or the
flexible cable in a form of chip on film (COF), instead of being mounted on the periphery area PA of the first substrate
120. Moreover, the flexible printed circuit board or the flexible cable, in which the data driver 144 is mounted thereon,
may be adhered on the pad unit 140 of the first substrate 120.

[0138] The gate driver 142 is configured to be positioned at least one side of the periphery area PA of the liquid crystal
display apparatus 100. The gate driver 142 is configured to receive various control signals from the data driver 144 and
control the liquid crystal panel 104 for displaying animage at the active area AA of the liquid crystal display apparatus 100.
[0139] The gate driver 142 is configured to supply driving signals to the plurality of gate lines 130 such that status of
the thin-film-transistors 134 within the active area AA is switched on or off. To be specific, the gate high voltage or the
gate low voltage are supplied to the plurality of the gate lines 130, thereby switching the status of the plurality of the thin-
film-transistors 134, which are electrically connected to the plurality of the gate lines 130.

[0140] To perform the function as described above, the gate driver 142 is configured to be electrically connected to
the plurality of gate lines 130.

[0141] If the thin-film-transistor 134 is turned on by the signal supplied from the gate driver 142, the data signal is
supplied to the pixel electrode 136. The gate driver 142 is configured to include at least a buffer, a level shifter and a
shift register for performing the function as described above.

[0142] The gate driver 142 may be realized in a form of gate-driver in panel (GIP) type, in which a gate driver is
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integrated within a liquid crystal display panel. The gate driver of gate-driver in panel type is configured to be formed by
the same manufacturing process of the thin-film-transistor 134 formed on the first substrate 120, which is positioned at
the periphery area PA.

[0143] In some embodiments, the gate driver 142 is configured to be a semi-conductor chip which has a specific
number of channels, wherein the gate driver 142 may be mounted on the periphery area PA of the first substrate 120
in a form of chip on film (COF) or chip on glass (COG).

[0144] At the active area AA, at least a plurality of gate lines 130, a plurality of data lines 132, a plurality of thin-film-
transistors 134, a plurality of pixel electrodes 136, a plurality of divided common electrodes 138, a plurality of storage
capacitor Cs and a plurality of the first common electrode lines 146 are positioned. The plurality of storage capacitors
Cs (referring to FIG.2) are formed by the pixel electrode 136 of each of sub-pixels PXL which is overlapped with each
of divided common electrodes 138 (referring to FIG. 1).

[0145] The gate line 130 is configured to be extended along with the first direction of the active area AA. Referring to
FIG. 2 the x-axis is illustrated as the first direction. The gate lines 130 are, for example, illustrated as four gate lines
(referring to FIG.2) but the number of the gate lines 130 are not limited thereto, and may vary according to the number
of sub-pixels PXL arranged within the active area AA.

[0146] The gate line 130 may be formed of a metallic material, preferably having low electrical resistivity. For example,
the gate line 130 may be formed of copper (Cu), aluminum (Al), molybdenum (Mo), titanium (Ti) or the like, or alloy
thereof. But the present disclosure is not limited thereto.

[0147] The data line 132 is configured to be extended along with the second direction of the active area AA. Referring
to FIG. 2 the y-axis is illustrated as the second direction. The data lines 132 are, for example, illustrated as twelve data
lines (referring to FIG.2) but the number of the data lines 132 are not limited thereto, and may vary according to the
number of sub-pixels PXL arranged within the active area AA.

[0148] The dataline 132 may be formed of a metallic material, preferably having low electrical resistivity. For example,
the data line 132 may be formed of copper (Cu), aluminum (Al), molybdenum (Mo), titanium (Ti) or the like, or alloy
thereof. But the present disclosure is not limited thereto.

[0149] The thin-film-transistor 134 is positioned adjacent to the intersection of the gate line 130 and the data line 132.
When the driving signal is output to the gate line 130 that is connected to the thin-film-transistor 134, the thin-film-
transistor 134 is switched on.

[0150] The pixel electrode 136 is configured to be electrically connected to one end of the thin-film-transistor 134. The
pixel electrode 136 is configured to receive data signal transmitted through the data line 132 when the thin-film-transistor
134 is switched on.

[0151] One end of a storage capacitor Cs is configured to be electrically connected to a pixel electrode 136. The other
end of the storage capacitor Cs is configured to be electrically connected to the divided common electrode 138. Referring
to FIG. 1, each of the plurality of the divided common electrodes 138 is overlapped with twelve pixel electrodes 136,
and consequently, the other end of the twelve storage capacitors Cs are electrically connected to one of the plurality of
the divided common electrode 138.

[0152] Accordingly, if common voltage is applied to one of the divided common electrodes 138, the common voltage
is applied at the other end of the corresponding twelve storage capacitors Cs. In addition, for example, four different
common voltages may be applied to each of four different areas of the active area AA. But the number of the storage
capacitors Cs is not limited thereto, and may vary according to the number of pixel electrodes 136 arranged within each
of the divided common electrodes 138.

[0153] The first common electrode line 146 is configured to be extended along with the second direction of the active
area AA. Referring to FIG. 2, for example, twelve first common electrode lines 146 are arranged, but the number of the
first common electrode lines 146 are not limited thereto, and may vary according to the number of sub-pixels PXL
arranged within the active area AA.

[0154] A specific number of the first common electrode lines 146 among the plurality of the first common electrode
lines 146 are electrically connected to a specific divided common electrode 138.

[0155] Referring to FIG. 2, first to third common electrode lines 146 from the left side are electrically connected to the
divided common electrode 138 positioned at the left-upper side of the active area AA. Fourth to sixth common electrode
lines 146 from the left side are electrically connected to the divided common electrode 138 positioned at the left-bottom
side of the active area AA. Seventh to ninth common electrode lines 146 from the left side are electrically connected to
the divided common electrode 138 positioned at the right-upper side of the active area AA. Tenth to twelfth common
electrode lines 146 from the left side are electrically connected to the divided common electrode 138 positioned at the
left-bottom side of the active area AA. According to the configuration as described above, each of the divided common
electrodes 138 can be driven individually by each of the first common electrode lines 146, and there is an advantage of
applying different voltages to each of the divided common electrodes 138.

[0156] The first common electrode line 146 may be formed of a metallic material, preferably having low electrical
resistivity. For example, the first common electrode line 146 may be formed of copper (Cu), aluminum (Al), molybdenum
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(Mo), titanium (Ti) or the like, or alloy thereof. But the present disclosure is not limited thereto.

[0157] Referring to FIG. 3, the area X of the first substrate 120 as illustrated in FIG. 1 will be described below in detail.
[0158] FIG. 3 is a schematic plan view of area X illustrated in FIG. 1 of the liquid crystal display apparatus according
to an exemplary embodiment of the present disclosure. Eight sub-pixels PXL are arranged within the area X as an example.
[0159] The gate line 130 is extended along with the first direction. The data line 132 is extended along with the second
direction. The first common electrode line 146 is extended along with the second direction. But the present disclosure
is not limited thereto, and the gate line 130 may be extended along with the second direction but also the data line 132
may be extended along with the first direction.

[0160] The first common electrode line 146 and the data line 132 can be extended along with the same direction.
According to the configuration as described above, the first common electrode line 146 and the data line 132 are arranged
in the same direction, for example, if the first common electrode line 146 and the data line 132 are connected to the data
driver 144, the data driver has an advantage of simultaneously supplying specific voltages or signals to each of the
divided common electrode 138 and the pixel electrode 136. The thin-film-transistor 134 is positioned adjacent to the
intersection of the gate line 130 and the data line 132. The pixel electrode 136 is positioned at the section determined
by the intersection of the gate line 130 and the data line 132. Or in case a pixel electrode 136 and another adjacent pixel
electrode 136 share a data line 132, the pixel electrode 136 may be positioned at active area AA. But the present
disclosure is not limited thereto.

[0161] The thin-film-transistor 134 is configured to include a gate electrode G, a source electrode S, a drain electrode
D and a channel unit C. The gate line 130 is configured to be overlapped with the channel unit C and electrically insulated
from the channel unit C. The channel unit C may be made of amorphous-silicon (a-Si), low temperature polysilicon
(LTPS), oxide-semi-conductor, or the like. But the present disclosure is not limited thereto.

[0162] The gate electrode G of the thin-film-transistor 134 is configured to be electrically connected to the gate line
130. If a driving signal is supplied to the gate electrode G of the thin-film-transistor 134, the status of the channel unit C
overlapped with the gate electrode G is switched from off status to on status. If the thin-film-transistor is under on status,
the source electrode S and the drain electrode D are electrically connected to by the channel unit C, which is conductive.
If the thin-film-transistor is under off status, the source electrode S and the drain electrode D are electrically insulated
from each other by the channel unit C, which is non-conductive.

[0163] The source electrode S of the thin-film-transistor 134 is configured to be electrically connected to the data line
132. If the thin-film-transistor 134 is under on status, the data signal is transmitted through the thin-film-transistor 134,
from source electrode S to drain electrode D, and is supplied from the data line 132.

[0164] A plurality of contact holes may be formed at each passivation layer for connecting each electrode of the thin-
film-transistor 134.

[0165] The pixel electrode 136 is configured to be electrically connected to drain electrode D of the thin-film-transistor
134. Accordingly, a voltage corresponding to the data signal input from the external system can be applied to each of
the plurality of the pixel electrodes 136.

[0166] The pixel electrode 136 is configured to include at least two ribs arranged along with the second direction or
at least one slit formed in the second direction. Referring to FIG. 3, for example, a pixel electrode 136 having three ribs
or two slits is illustrated. But the present disclosure is not limited thereto, and the shape of the pixel electrode 136 may
be any form capable of realizing in-plane switching with the divided common electrode 138. The pixel electrode 136 is
illustrated as a straight line in FIG. 3, but the present disclosure is not limited thereto, and may be formed of zig-zag
shape having at least one bending portion.

[0167] Each ofthe divided common electrodes 138 is configured to be overlapped with a plurality of the pixel electrodes
136. The pixel electrode 136 and the divided common electrode 138 are configured to have optical transparency. To be
specific, the pixel electrode 136 and the divided common electrode 138 are configured to be transparent electrodes. For
example, the transparent electrode is made of indium tin oxide (ITO), indium zinc oxide (1ZO), tin oxide (SnO2), zinc
oxide (ZnO), graphene, or the like. But the present disclosure is not limited thereto. The divided common electrode 138
is illustrated as a rectangular in FIG. 3, but the present disclosure is not limited thereto.

[0168] According to the configuration as described above, the pixel electrode 136 and the divided common electrode
138 have transparent characteristics, and thus, there is an advantage of transmitting the light input from the light source
unit 102. Accordingly, the pixel electrode 136 and the divided common electrode 138 can be overlapped from each other.
[0169] An overlapped portion of a pixel electrode 136 and a divided common electrode 138 are configured to function
as a storage capacitor Cs for storing data signal. In such case, no metallic storage capacitor may be required, and
therefore, transparent area for transmitting light may be increased, and there is an advantage of increasing aperture
ratio of the active area AA.

[0170] Each of the first common electrode lines 146 is configured to be overlapped with each of the data lines 132. In
particular, the width of the first common electrode line 146 is configured to be wider than the width of the data line 132.
The data line 132 can be configured to be overlapped at the center of the first common electrode line 146 and extended
to the second direction. According to the configuration as described above, the data line 132, for the most part, is covered
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by the first common electrode line 146 from a viewpoint of the light source unit 102. Accordingly, there is an advantage
of suppressing a decrease in aperture ratio due to the data line 132.

[0171] In some embodiments, shape of the data line 132 and the first common electrode line 146 may be in a shape
other than a straight line. More particularly, if the shape of the pixel electrode 136 is non-rectangular, the shape of the
data line 132 and the shape of the first common electrode line 146 may be determined according to the shape of the
pixel electrode 136. For example, if the shape of the pixel electrode is configured to be a zig-zag shape or a diagonal
shape, the shape of the data line 132 and the first common electrode line 146 may be configured to be a zig-zig shape
or a diagonal shape instead of a linear shape. In such case, the data line is configured to be extended with such a
manner that the data line is positioned at the center of the first common electrode line.

[0172] Referring to FIG. 3, an opening portion is formed between the divided common electrodes 138, which are
separated from each other along the second direction, as illustrated at the center of the area X. Referring to FIG. 4, the
structure of the data line 132 and the first common electrode line 146 will be described below in detail.

[0173] FIG. 4 is a schematic cross-sectional view of the liquid crystal display apparatus according to an exemplary
embodiment of the present disclosure taken along line A-A’ illustrated in FIG. 3. Referring to FIG. 4, a schematic cross-
sectional view taken along line A-A’ of the area X of the liquid crystal panel 104 will be described in detail.

[0174] The liquid crystal panel 104 includes a first polarizer film 118, a first substrate 120, a first common electrode
line 146, a first planarization layer 156, a first passivation layer 154, a data line 132, a second passivation layer 158, a
second planarization layer 160, a divided common electrode 138, a third passivation layer 166, a pixel electrode 136,
a first alignment layer 150, a liquid crystal layer 122, a second alignment layer 152, a third planarization layer 166, a
color filter 164, a black matrix 162, a second substrate 124 and a second polarizer film 126.

[0175] The first polarizer film 118 is positioned under the rear surface of the first substrate 120. Redundant features
of the first polarizer film 118 will be omitted merely for the sake of the brevity.

[0176] The first common electrode line 146 is positioned on the first substrate 120. Redundant features of the first
common electrode line 146 will be omitted merely for the sake of the brevity.

[0177] The first planarization layer 156 is positioned on the first common electrode line 146. The cross-section of the
first common electrode line is configured to have a second width W2.

[0178] The first passivation layer 154 is positioned on the first planarization layer 156. The first planarization layer 156
electrically insulates the first common electrode line 146 and the data line 132.

[0179] The first planarization layer 156 is configured to have certain features at one time so that the added function,
which is implemented to the liquid crystal display apparatus 100 having the divided common electrodes 138, is appro-
priately implemented.

[0180] Firstly, the first planarization layer 156 is made of an inorganic material having a planarization characteristic.

[0181] Secondly, the thickness of the first planarization layer 156 may be configured to be at least 0.8 pum or 8,000 A.
[0182] The first planarization layer 156 may be formed by a manufacturing method of silicon on glass (SOG) technique,
in which a silicon material in the form of gel that is coated on the first substrate 120 then planarized may be applied for
forming the first planarization layer 156 having the above-described features. For example, the first planarization layer
156 may be formed to be planarized with an inorganic material such as silicon oxide (SiOx), silicon nitride (SiNx) or the
like with a thickness of 10,000 A which is manufactured by the SOG technique.

[0183] In addition, the upper surface of the inorganic layer, which is deposited by the chemical vapor deposition (CVD)
technique, has a conformal characteristic which is not planarized and this deposition technique is regarded as the
conventional deposition method. Consequently, there is a difficulty in forming an inorganic layer having a planarization
characteristic with the chemical vapor deposition technique.

[0184] Aneedfor positioning the thin-film-transistor 134 on the first planarization layer 156 is due to the first planarization
layer 156, which should be made of an inorganic material having a planarization characteristic. If the surface where the
thin-film-transistor 134 is positioned on is not flat, performance degradation or fault may occur in the thin-film-transistor
134. If the planarization layer is made of an organic material, the planarization layer may be damaged when the thin-
film-transistor 134 is formed directly on the planarization layer.

[0185] There is a need for reducing the parasitic capacitance between the first common electrode line 146 and the
data line 132 due to the thickness of the first planarization layer 156, which should be at least 8,000 A. Tobe specific,
the first common electrode line 146 and the data line 132 are overlapped with each other. Consequently, the value of
the parasitic capacitance between the first common electrode line 146 and the data line 132 may be increased in
proportion to the width and the length of the first common electrode line 146 and the data line 132. However, if the
thickness of the first planarization layer 156 is at least 0.8 wm, the value of the parasitic capacitance can be sufficiently
reduced. If the parasitic capacitance is too large, the data signal transmitted through the data line 132 to the pixel
electrode 136 may be inaccurately applied. As a result, the image quality can be degraded. Moreover, the common
voltage may be inaccurately applied to the divided common electrode 138. As a result, the added function may not be
properly implemented.

[0186] The data line 132 is positioned on the first passivation layer 154. The first passivation layer 154 electrically
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insulates the gate line 130 and the data line 132. For example, the first passivation layer 154 may be a gate insulation
layer. Since the gate line 130 does not cross the cross-sectional view taken along line A-A’, the gate line 130 is not
shown in FIG. 4. In addition, the channel unit C (not shown in FIG. 4 as the same reason as the gate line 130) is positioned
on the first passivation layer 154.

[0187] The first passivation layer 154 is made of an inorganic material. For example, the first passivation layer 154
may be made of silicon oxide (SiOx), silicon nitride (SiNx) or aluminum oxide (Al203). But the present disclosure is not
limited thereto.

[0188] The data line 132 is positioned on the first passivation layer 154. The cross-section of the data line 132 is
configured to have a third width W3.

[0189] The line resistance of the first common electrode line 146 is configured to be lower than the line resistance of
the data line 132. To be specific, the area of a divided common electrode 138 of the liquid crystal display apparatus 100
is configured to be significantly larger than the area of a pixel electrode 136. If the area of the electrode become larger,
the amount of the load applied to the line connecting the electrode is increased in proportion to the area of the electrode.
Consequently, the line resistance of the first common electrode line 146, which is connected to a divided common
electrode 138, should be configured to be lower than the line resistance of the data line 132. If the line resistance of the
data line 132 is not sufficiently low, the added function to be implemented to the liquid crystal display apparatus 100
may not be properly implemented.

[0190] To be more specific to the line resistance, each line is configured with a specific conductive material. Each of
the conductive materials has its own resistivity p. The line resistance can be determined by the resistivity p, the line
length L, the line thickness T and the line width W. The line resistance may be calculated by the equation 1.

[Equation 1]
Line resistance = (line length L x resistivity p)/(line thickness T x line width W)

[0191] Referring to the equation 1, for reducing the line resistance of the first common electrode line 146, the width
W2 of the cross-section of the first common electrode line 146 should be wider than the width W3 of the cross-section
of the data line 132. According to the configuration as described above, the first common electrode line 146 may handle
the load of the divided common electrode 138.

[0192] Furthermore, there is an advantage of reducing the line resistance without increasing the thickness of the first
common electrode line 146. Particularly, if the thickness of the first common electrode line 146 is increased, the distance
from the data line 132 becomes closer, thereby increasing the value of the parasitic capacitance.

[0193] If the position of the first common electrode line 146 and that of the data line 132 are swapped (or exchanged),
a portion of the first common electrode line 146 will be overlapped with a portion of the divided common electrode 138.
Accordingly, a problem of an increase in parasitic capacitance may occur due to such position swapping, since the value
of the parasitic capacitance between the first common electrode line 146 and the divided common electrode 138 will be
increased even though the value of the parasitic capacitance between the first common electrode line 146 and the data
line 132 remains the same. Consequently, the first common electrode line 146 may be located under the data line 132.
But the present disclosure is not limited thereto.

[0194] Regarding the issues as discussed above, the first common electrode line 146 may be positioned under the
data line 132 and the first common electrode line 146 may be positioned under the thin-film-transistor 134 as the data
line 132 should be connected to the thin-film-transistor 134.

[0195] The first common electrode line 146 is configured to be electrically connected to the divided common electrode
138 through at least one contact hole configured to penetrate the first passivation layer 154, first planarization layer 156,
the second passivation layer 158 and the second planarization layer 160.

[0196] The second passivation layer 158 is positioned on the data line 132. The second passivation layer 158 is
configured to protect the thin-film-transistor 134, however, this element is not essential, and therefore, the second
passivation layer 158 can be omitted.

[0197] The second passivation layer 158 is made of an inorganic material. For example, the second passivation layer
158 may be made of silicon oxide (SiOx), silicon nitride (SiNx) or aluminum oxide (AlI203). But the present disclosure
is not limited thereto.

[0198] The second planarization layer 160 is positioned on the data line 132. The second planarization layer 160 is
configured with an organic material having a low permittivity €.

[0199] For example, the second polarization layer 160 may be made of photo-acrylic or polyimide which has a low
permittivity characteristic with at least 1 um thickness. But the present disclosure is not limited thereto.

[0200] The divided common electrode 138 is positioned on the second planarization layer 160. The divided common
electrodes 138 are arranged and spaced apart from each other at a specific distance. The area where the divided
common electrodes 138 are not formed may be defined as an opening portion. The width W4 of the cross-section of the
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opening portion is configured to be wider than the width of the cross-section of the data line 132. According to the
configuration as described above, the divided common electrode 138 and the data line 132 are not mutually overlapped,
and thus, there is an advantage of reducing the value of the parasitic capacitance between the data line 132 and the
divided common electrode 138.

[0201] Insomeembodiments, the width W2 of the cross-section of the first common electrode line 146 can be configured
to be wider than the width W4 of the cross-section of the opening portion. In such case, there is an advantage of reducing
the value of the parasitic capacitance between the first common electrode line 146 and the divided common electrode
138 even though the first common electrode line 146 and the divided common electrode 138 are overlapped. This is
because of the first common electrode line 146 and the divided common electrode 138 that are spaced apart according
to the thickness of the first planarization layer 156 and the second planarization layer 160. Accordingly, a portion of the
first common electrode line 146 can be positioned to be overlapped with a portion of the opening portion and a portion
of the divided common electrode 138 adjacent to the opening portion. Furthermore, the width of the cross-section of the
first common electrode line 146 is configured to be at least 1 um wider than the width W4 of the cross-section of the
opening portion. In such case, the line resistance of the first common electrode line 146 can be reduced and the thickness
of the first common electrode line can be thinner. But the present disclosure is not limited thereto.

[0202] In some embodiments, the data line 132 and the first common electrode line 146 are configured to be swapped.
However, in this case, the width W3 of the cross-section of data line 132 should be wider than the width W2 of the cross-
section of the first common electrode line 146. Also the width W4 of the cross-section of the opening portion should be
wider than the width of the cross-section of the first common electrode line 146.

[0203] The third passivation layer 166 is configured to cover the divided common electrodes 138 and the opening
portion.

[0204] The third passivation layer 166 is made of an inorganic material. For example, the third passivation layer 166
may be made of silicon oxide (SiOx), silicon nitride (SiNx) or aluminum oxide (Al203). But the present disclosure is not
limited thereto. In addition, a plurality of contact holes may be formed at the passivation layer for electrically connecting
the lines which are electrically insulated by a passivation layer.

[0205] The pixel electrode 136 is positioned on the third passivation layer 166. Accordingly, the pixel electrode 136
and the divided common electrode 138 are insulated by the third passivation layer 166. An electric field is generated by
voltages applied to the pixel electrode 136 and the divided common electrode 138.

[0206] On the other hand, the common electrode is not present at the opening portion. Therefore, the strength of the
electric field generated at the opening portion is different from the strength of the electric field generated at the area
where the common electrode is present. Therefore, at the opening portion, there is a difficulty in controlling the liquid
crystal. As a result, there is a difficulty in controlling the axis of the polarized light. Consequently, light leakage or color-
washout problem may occur at the opening portion. In particular, this light leakage or color-washout problem can be
worse from the side viewing angle than the front viewing angle.

[0207] The color-washout refers to the case, in which the light supplied from the light source unit 120, passes through
the adjacent color filter 164 instead of passing through the color filter 164 corresponding to the pixel electrode 136.
[0208] Referring to FIG. 4, the color-washout phenomenon is described in detail. The light, in which the axis of the
polarized light controlled by the data signal applied to the pixel electrode 136 adjacent to the right side of the opening
portion, can express the desired color when the light passes through the color filter 162 positioned vertical to the corre-
sponding pixel electrode 136. In case, if the light, in which the axis of the polarized light controlled by the data signal
applied to the pixel electrode 136 adjacent to the right side of the opening portion, passes through the color filter 162
adjacent to the left side of the opening portion will mix-up colors. Therefore, the image quality can be degraded.
[0209] The width W2 of the cross-section of the first common electrode line 146 is configured to be wider than the
width W3 of the cross-section of the data line 132 for reducing the color-washout problem as described above.

[0210] According to the configuration as described above, there is an advantage of suppressing the light passing
through the opposite color filter 162 around the opening portion. Moreover, as described above, there is another advantage
of reducing the line resistance of the first common electrode line 146 such that the capability of handling the load of the
divided common electrode 138 is increased. Furthermore, there is other advantage of reducing the value of the parasitic
capacitance if the width W2 of the cross-section of the first common electrode line 146 is increased, which can provide
a room for reducing the thickness of the first common electrode line 146. Therefore, the distance from the data line 132
can be increased.

[0211] That s, the first common electrode line 146 having a wider width than the width W3 of the cross-section of the
data line 132 can be configured to function as the color-washout reducing layer.

[0212] To be specific, the inventor of the present disclosure analyzed through various tests that color-washout problem
is significantly observed if the width W4 of the cross-section of the opening portion is more than 3 um. Accordingly, it is
suggested that an embodiment of the present disclosure having the color-washout reducing layer is appropriate if the
width W4 of the cross-section of the opening portion is more than 3 wm. But the present disclosure is not limited thereto.
[0213] At this time, the center of the cross-section of the first common electrode line 146 and the center of the cross-
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section of the data line 132 can be aligned in the vertical direction. According to the configuration as described above,
the data line 132 is positioned at the center of the first common electrode line 146. Consequently, there is an advantage
of equalizing the viewing angle characteristic of the liquid crystal display apparatus 100 for the left side and the right
side in view of the cross-section. If the data line 132 is shifted to the left or right side, a problem may arise such that the
viewing angle characteristic of the liquid crystal display apparatus 100 becomes asymmetrical.

[0214] The first alignment layer 150 is positioned on the pixel electrode 136. The liquid crystal layer 122 is positioned
on the first alignment layer 150. The second alignment layer 152 is positioned on the liquid crystal layer 122. The liquid
crystal layer 122 is configured to directly contact the first alignment layer 150 and the second alignment layer 152 for
aligning the liquid crystal. That is, the liquid crystal layer 122 is configured to be interposed between the first alignment
layer 150 and the second alignment layer 152.

[0215] The ultra-violet irradiation technique, which is a non-contacting alignment method, may be applied for the first
alignment layer 150 and the second alignment layer 152. According to the configuration as described above, the polymer
chains at the surface of the first alignment layer 150 and the second alignment layer 152 may be aligned in one direction.
The liquid crystal of the liquid crystal layer 122 is aligned by a chemical reaction between the polymer chain of the
alignment layer and the liquid crystal layer 122. In particular, there is an advantage of reducing the degree of the color-
washout or the degree of asymmetric viewing angle problem because of the pre-tilt angle 6 of the aligned liquid crystal,
which becomes substantially 0°. More particularly, if the pixel electrode 136 and the divided common electrode 138 are
positioned on the first substrate 120 for generating an electric field of in-plane switching type, and the first alignment
layer 150 and the second alignment layer 152 are formed with ultra-violet irradiation technique which is non-contacting
alignment method for substantially 0° of the pre-tilt angle 6 of the aligned liquid crystal, then the liquid crystal display
apparatus 100 will have an advantage of effectively reducing the degree of the color-washout or the degree of asymmetric
viewing angle problem.

[0216] For example, the liquid crystal layer 122 is a negative type liquid crystal. The negative type liquid crystal has
a smaller dielectric constant of the major-axis (ell) than the dielectric constant of the minor-axis (¢.L) which is vertical to
the major axis. The cell-gap of the liquid crystal layer 122 or the thickness of the liquid crystal layer 122 is configured to
be between 2.8 um and 3.3 pm. In particular, the cell-gap is configured to be 3 wm. But the present disclosure is not
limited thereto.

[0217] According to the configuration as described above, there is an advantage of increased maximum transmittance
that the maximum luminance, contrast ratio, and the response speed are improved in comparison with the positive type
liquid crystal. In addition, if the cell-gap of the negative type liquid crystal is more than 3.4 um, the response speed of
the liquid crystal layer 122 may be decreased. If the cell-gap is below 2.8 um, controllability of the axis of the polarized
light may be decreased. But the present disclosure is not limited thereto.

[0218] Thethird planarizationlayer 166 is positioned on the second alignmentlayer 152. The color filter 164 is positioned
on the third planarization layer 166. The third planarization layer 166 is configured to planarize (i.e. flatten or smooth
out) the steps of the color filter 164. If the third planarization layer 166 is not flat, then the second alignment layer 152
becomes uneven too. Consequently, the liquid crystal layer 122 is misaligned and the image quality of the liquid crystal
display apparatus 100 can be degraded.

[0219] Referring to FIG. 4, the color filter 164 is illustrated with different hatchings. Each hatching represent the color
filter of red bandwidth, greed bandwidth and blue bandwidth.

[0220] The black matrix 162 is positioned on the color filter 164. The black matric 162 is configured to separate the
sub-pixels PXL of the liquid crystal display apparatus 100. The width W1 of the cross-section of the black matrix 162 is
configured to be wider than the width W2 of the cross-section of the first common electrode line 146. In particular, if the
width W1 of the cross-section of the black matrix 162 is narrower than the width W2 of the cross-section of the first
common electrode line 146, the first common electrode line 146 may be perceived from the side viewing angle. Or an
ambient light may be reflected on the first common electrode line 146 such that the ambient contrast ratio may be reduced.
[0221] To be specific, the inventor of the present disclosure analyzed through various tests that if the width W2 of the
cross-section of the first common electrode line 162 is configured to be between 60 % and 90 % of the width W1 of the
cross-section of the black matrix 162, the degree of the perception of the first common electrode line 146 is minimized
from the side viewing angle. But the present disclosure is not limited thereto.

[0222] At this time, the center of the cross-section of the black matrix 162 and the center of the cross-section of the
first common electrode line 146 can be aligned in the vertical direction. According to the configuration as described
above, the black matrix 162 is positioned at the center of the first common electrode line 146. Consequently, there is
an advantage of equalizing the viewing angle characteristic of the liquid crystal display apparatus 100 for the left side
and the right side in view of the cross-section.

[0223] Furthermore, the black matrix 162 is configured to be overlapped with the first common electrode line 146 at
the opening portion.

[0224] The second substrate 124 is positioned on the black matrix 162. Redundant features of the second substrate
124 will be omitted merely for the sake of the brevity. The second polarizer film 126 is positioned on the second substrate
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124. Redundant features of the second polarizer film 126 will be omitted merely for the sake of the brevity.

[0225] ReferringtoFIG.5andFIG. 6, aliquid crystal display apparatus 500 according to another exemplary embodiment
of the present disclosure are described.

[0226] FIG. 5is a schematic plan view of area X of a liquid crystal display apparatus according to another exemplary
embodiment of the present disclosure. FIG. 6 is a schematic cross-sectional view of the liquid crystal display apparatus
according to another exemplary embodiment of the present disclosure taken along line A-A’ illustrated in FIG. 5. The
light source unit 102 of the liquid crystal display apparatus 500 will be omitted merely for the sake of the brevity.
[0227] An auxiliary common electrode 510 is additionally positioned on the data line 132 of the liquid crystal display
apparatus 500. At this time, the auxiliary common electrode 510 is configured to be positioned at the opening portion,
and the auxiliary common electrode 510 is configured to be positioned on the third passivation layer 166. That is, the
auxiliary common electrode 510 is made of the same material as the divided common electrode 138. The width W5 of
the cross-section of the auxiliary common electrode 510 is configured to be narrower than the width W4 of the cross-
section of the opening portion. According to the configuration as described above, there is an advantage of assisting
the generating of an electric field with the pixel electrode 136 at the opening portion. Accordingly, there is an advantage
of further reducing the degree of the color-washout phenomenon.

[0228] More particularly, the auxiliary common electrode 510 may be configured to be electrically connected to one
of the adjacent divided common electrode 138. The auxiliary common electrode 510 and one of the divide common
electrode 138 can be connected by forming a contact hole. Moreover, if the auxiliary common electrode 510 is electrically
connected to one of the divided common electrode 138, the same voltage can be applied to both of the auxiliary common
electrode 510 and the divided common electrode 138.

[0229] To be specific, the inventor of the present disclosure analyzed through various tests that if the width W4 of the
cross-section of the opening portion is between 5.5 pum and 6.5 um, the cross-section of the auxiliary common electrode
510 can be between 3 um and 4 um for minimizing the color-washout phenomenon of the liquid crystal display apparatus
500. But the present disclosure is not limited thereto.

[0230] Withthe exception of the portions described above, the liquid crystal display apparatus 500 according to another
exemplary embodiment of the present disclosure is identical to the liquid crystal display apparatus 100 according to an
exemplary embodiment of the present disclosure, and thus redundant features will be omitted merely for the sake of
brevity.

[0231] Referring to FIG. 7, a liquid crystal display apparatus 700 according to yet another exemplary embodiment of
the present disclosure is described.

[0232] FIG. 7 is a schematic cross-sectional view of area X of a liquid crystal display apparatus according to yet another
exemplary embodiment of the present disclosure. The light source unit 102 of the liquid crystal display apparatus 700
will be omitted merely for the sake of the brevity.

[0233] The liquid crystal display apparatus 700 is configured to include the second common electrode line 746 and
the third common electrode line 748 instead of the first common electrode line 146.

[0234] The third common electrode line 748 is positioned on the second common electrode line 746. The second
common electrode line 746 is exposed to the first substrate 120. The third common electrode line 748 is exposed to the
second substrate 124.

[0235] The reflectance of the visible wavelengths of the second common electrode line 746 and the reflectance of the
visible wavelengths of the third common electrode line 748 are different from each other. The second common electrode
line 746 and the third common electrode line 748 are characterized in that different metal layers are stacked to form a
structure having at least two layers.

[0236] The second common electrode line 746 and the third common electrode line 748 are characterized in that the
reflectance of the visible wavelengths of the second common electrode line 746 is higher than the third common electrode
line 748.

[0237] For example, the second common electrode line 746 may be formed as a general metal line. In general, the
metal line has relatively high reflectance characteristic in terms of visible wavelengths. The third common electrode line
748 is configured to include at least one among carbon, nitrogen, or oxygen. According to such configuration, the
absorption rate of a metal layer can be increased. The third common electrode line 748, i.e., the uppermost metal layer
may be made of copper nitrogen (CuNx) with a thickness more than 250 A. For example, if the thickness of the metal
layer is less than 250 A, the metal layer may be translucent to the visible wavelengths. Accordingly, the absorption
efficiency of the visible wavelengths may be degraded.

[0238] According to the configuration as described above, there are advantages for compensating various problems
when the width of the common electrode line is widened.

[0239] Firstly, if the reflectance of the visible wavelengths of the second common electrode line 746 is high, a portion
of the light that is from the light source unit 102 incident to the second common electrode line 746 is reflected back to
the light source unit 102 such that the light source is recycled, thereby increasing the luminance of the liquid crystal
display apparatus 700.
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[0240] Secondly, if the absorption of the visible wavelength of the third common electrode line 746 is high, it can
function as a black matrix. Accordingly, ambient contrast ratio can be improved.

[0241] With the exception of the portions described above, the liquid crystal display apparatus 700 according to yet
another exemplary embodiment of the present disclosure is identical to the liquid crystal display apparatus 100 according
to an exemplary embodiment of the present disclosure, and thus redundant features will be omitted merely for the sake
of brevity.

[0242] In some embodiments, the common electrode line may be configured as at least three layers, and at this time,
the uppermost metal layer is configured to have lowest reflectance in terms of visible wavelengths and the bottommost
metal layer is configured to have highest reflectance in terms of visible wavelengths.

[0243] Referring to FIG. 8, a liquid crystal display apparatus 800 according to yet another exemplary embodiment of
the present disclosure is described.

[0244] FIG. 8is a schematic cross-sectional view of area X of a liquid crystal display apparatus according to yet another
exemplary embodiment of the present disclosure. The light source unit 102 of the liquid crystal display apparatus 800
will be omitted merely for the sake of the brevity.

[0245] The liquid crystal display apparatus 800 is configured to further include a fourth common electrode line 846 on
the first common electrode line 146. At this time, the shape of the cross-section of the fourth common electrode line 846
is configured to be the same shape as the cross-section of the data line 132.

[0246] In particular, the shape of the cross-section of the first common electrode line 146 and the fourth common
electrode line 846 may be a tapered stair-like shape.

[0247] According to the configuration as described above, there is an advantage of reducing line resistance of the
common electrode line by forming an auxiliary common electrode line having the same shape as the data line 132.
[0248] With the exception of the portions described above, the liquid crystal display apparatus 800 according to yet
another exemplary embodiment of the present disclosure is identical to the liquid crystal display apparatus 100 according
to an exemplary embodiment of the present disclosure, and thus redundant features will be omitted merely for the sake
of brevity.

[0249] It is noted that the embodiments described above may be combined with each other.

Claims
1. Aliquid crystal display apparatus comprising:

a plurality of common electrode lines (146, 746, 748), a plurality of data lines (132) and a plurality of divided
common electrodes (138) on a first substrate (120);

wherein the divided common electrodes (138) are spaced apart from each other, thereby forming an opening
portion therebetween,

wherein the common electrode line (146, 746, 748) and the data line (132) are in the opening portion and are
overlapped with each other, and

wherein awidth (W2) of the common electrode line (146, 746, 748) is larger than a width (W3) of the data line (132).

2. Theliquid crystal display apparatus of claim 1, wherein the width (W2) of the common electrode line (146, 746, 748)
is larger than a width (W4) of the opening portion.

3. Theliquid crystal display apparatus of claim 1 or 2, further comprising a second substrate (124) having a color filter
(164) and a black matrix (162),
wherein the black matrix (162) is overlapped with the common electrode line (146, 746, 748) in the opening portion,
and
wherein a width (W1) of the black matrix (162) is larger than the width (W2) of the common electrode line (146, 746,
748).

4. The liquid crystal display apparatus according to any one of the preceding claims, whereby the plurality of common
electrode lines (146, 746, 748) is on the first substrate (120), a first planarization layer (156) is on the plurality of
common electrode lines (146, 746, 748), the plurality of data lines (132) is on the first planarization layer (156), a
second planarization layer (160) is on the plurality of data lines (132) and the plurality of divided common electrodes
(138) is on the second planarization layer (160).

5. The liquid crystal display apparatus of claim 4, wherein the first planarization layer (156) is made of an inorganic
material and has a thickness of at least 0.8 pm.
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The liquid crystal display apparatus of claim 4 or 5, wherein the second planarization layer (160) is made of an
organic material and has a thickness of at least 1 um.

The liquid crystal display apparatus according to any one of the preceding claims, further comprising:

a passivation layer (168) on the plurality of divided common electrodes (138);

a plurality of pixel electrodes (136) and a plurality of auxiliary common electrodes (510) on the passivation layer
(168),

wherein the auxiliary common electrodes (510) are in the opening portion.

The liquid crystal display apparatus of claim 7, wherein the auxiliary common electrode (510) is electrically connected
to an adjacent divided common electrode (138) among the plurality of the divided common electrodes (138).

The liquid crystal display apparatus of claim 7 or 8, wherein a width (W5) of the auxiliary common electrode (510)
is smaller than the width (W4) of the opening portion.

The liquid crystal display apparatus according to any one of the preceding claims, wherein the divided common
electrodes (138) are configured for self-capacitance sensing.

The liquid crystal display apparatus according to any one of the preceding claims, wherein the plurality of the common
electrode lines (146, 746, 748) extends in the same direction as the plurality of the data lines (132).

The liquid crystal display apparatus according to any one of the preceding claims, wherein the plurality of the common
electrode lines (146, 746, 748) and the plurality of the data lines (132) are connected to a data driver (144).

The liquid crystal display apparatus according to any one of the preceding claims, wherein the common electrode
line (746, 748) includes at least a first and a second metallic layer (746, 748) stacked on each other, the first metallic
layer (746) being closer to the first substrate (120) than the second metallic layer (748), wherein the reflectances
of visible wavelengths of the first and second metallic layers (746, 748) are different from each other.

The liquid crystal display apparatus of claim 13, wherein the reflectance of visible wavelengths of a first metallic
layer (746) of the common electrode line (746, 748) is higher than the reflectance of visible wavelengths of a second
metallic layer (748) of the common electrode line (746, 748).

The liquid crystal display apparatus of claims 13 or 14, wherein the width of the first metallic layer (746) of the
common electrode line (746, 748) is larger than the width of the second metallic layer (748) of the common electrode
line (746, 748), and/or wherein the width of the second metallic layer (748) of the common electrode line (746, 748)
is the same as the width of the data line (132).
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