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ABSTRACT
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A display substrate includes a base substrate, a reflective
layer, a common electrode and a pixel electrode. The base
substrate includes a pixel area having a transmissive area and
areflective area. The reflective layer is disposed in the reflec-
tive area of the base substrate. The common electrode
includes a first sub-common electrode formed in the reflective
area and a second sub-common electrode formed in the trans-
missive area. The pixel electrode includes a first sub-pixel
electrode spaced apart from the first sub-common electrode
by a first distance in the reflective area, and a second sub-pixel
electrode spaced apart from the second sub-common elec-
trode by a second distance less than the first distance in the
transmissive area.
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DISPLAY SUBSTRATE, METHOD OF
MANUFACTURING THE DISPLAY
SUBSTRATE AND LIQUID CRYSTAL
DISPLAY DEVICE HAVING THE DISPLAY
SUBSTRATE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 2009-59187, filed on Jun.
30, 2009, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Exemplary embodiments of the present invention
relate to a display substrate, a method of manufacturing the
display substrate and a liquid crystal display (LCD) device
having the display substrate. More particularly, exemplary
embodiments of the present invention relate to a display sub-
strate having an enhanced viewing angle and capable of
reducing power consumption, a method of manufacturing the
display substrate and an LCD device having the display sub-
strate.

[0004] 2. Discussion of the Background

[0005] Generally, a liquid crystal display (LCD) device
may be classified into a transmissive-type LCD device, a
reflective-type LCD device, a transflective-type LCD device,
etc. Since the transmissive-type LCD device has high visibil-
ity and high color reproducibility in an indoor space, the
transmissive-type LCD device has been widely used. How-
ever, the visibility of the transmissive-type LCD device is
decreased outdoors, and power consumption of the transmis-
sive-type LCD device is high.

[0006] On the other hand, the reflective-type LCD device
has high visibility outdoors and does not employ an internal
light source, for example, a backlight, so that the reflective-
type LCD has a merit of low power consumption. However,
the visibility of the reflective-type LCD device is decreased in
a dark environment, such as an indoor space.

[0007] Thus, a transflective-type LCD device has been
developed, which has merits of the transmissive-type LCD
and the reflective-type LCD device. That is, there is one light
path passing through a liquid crystal layer in a transmissive
area; however, incident light is reflected against a reflective
plate to the liquid crystal layer so that the number of light
paths passing the liquid crystal layer is two. Thus, a difference
of phase delay exists in the two areas. In order to solve the
problems associated with the phase delay, the transflective-
type LCD is designed so that a cell gap ofa liquid crystal layer
in the transmissive area is twice as large as that of a cell gap
of a liquid crystal layer in the reflective area.

[0008] However, when such a multi-cell gap method is
employed in a large-scale display panel, defects caused by
dust or poor control of the director may occur in the large-
scale display panel. Moreover, since the large-scale display
panel uses a small number of cells, defects of one cell may
cause a large problem during operation of the large-scale
display panel.

SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
provide a display substrate having an enhanced viewing angle
and capable of reducing power consumption.
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[0010] Exemplary embodiments of the present invention
also provide a method of manufacturing the above-mentioned
display substrate.

[0011] Exemplary embodiments of the present invention
also provide a liquid crystal display (LCD) having the above-
mentioned display substrate.

[0012] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0013] An exemplary embodiment of the present invention
discloses a display substrate including a base substrate, a
reflective layer, a common electrode and a pixel electrode.
The base substrate includes a pixel area having a transmissive
area and a reflective area. The reflective layer is disposed in
the reflective area of the base substrate. The common elec-
trode includes a first sub-common electrode formed in the
reflective area and a second sub-common electrode formed in
the transmissive area. The pixel electrode includes a first
sub-pixel electrode spaced apart from the first sub-common
electrode by a first distance in the reflective area, and a second
sub-pixel electrode spaced apart from the second sub-com-
mon electrode by a second distance substantially smaller than
the first distance in the transmissive area.

[0014] An exemplary embodiment of the present invention
also discloses a method of manufacturing a display substrate
as follows. A reflective layer is formed in a base substrate
comprising a pixel area having a transmissive area and a
reflective area, in correspondence with the reflective area. A
first sub-pixel electrode is formed in the reflective area, and a
second sub-pixel electrode is formed in the transmissive area.
A first sub-common electrode spaced apart from the first
sub-pixel electrode by a first distance is formed in the reflec-
tive area, and a second sub-common electrode spaced apart
from the second sub-pixel electrode by a second distance that
is smaller than the first distance is formed in the transmissive
area.

[0015] An exemplary embodiment of the present invention
also discloses an LCD device including a display substrate, an
opposite substrate and a liquid crystal layer. The display
substrate includes a base substrate, a reflective layer, a com-
mon electrode and a pixel electrode. The base substrate
includes a pixel area having a transmissive area and a reflec-
tive area. The reflective layer is disposed in the reflective area
of the base substrate. The common electrode includes a first
sub-common electrode formed in the reflective area and a
second sub-common electrode formed in the transmissive
area. The pixel electrode includes a first sub-pixel electrode
spaced apart from the first sub-common electrode by a first
distance in the reflective area, and a second sub-pixel elec-
trode spaced apart from the second sub-common electrode by
a second distance smaller than the first distance in the trans-
missive area. The opposite substrate faces the display sub-
strate. The liquid crystal layer is disposed between the oppo-
site substrate and the display substrate.

[0016] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
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illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0018] FIG. 1 is a plan view illustrating a display panel
according to an exemplary embodiment of the present inven-
tion.

[0019] FIG. 2 is a cross-sectional view taken along line I-I'
in FIG. 1.
[0020] FIG. 3is an equivalent circuit diagram illustrating a

pixel area in FIG. 1.

[0021] FIG. 4 is a flowchart illustrating a method of manu-
facturing a display substrate of F1G. 1.

[0022] FIG.5is ablock diagram illustrating a light route of
a liquid crystal display (LCD) device including the display
panel of FIG. 1.

[0023] FIG. 6A and FIG. 6B are schematic diagrams illus-
trating polarization states of light when the LCD device of
FIG. 5 is driven.

[0024] FIG. 7 is a plan view illustrating a display panel
according to another exemplary embodiment of the present
invention.

[0025] FIG. 8 is a cross-sectional view taken along line
1I-IF in FIG. 7.
[0026] FIG.9is an equivalent circuit diagram illustrating a

pixel area in FIG. 7.

[0027] FIG.10isaflowchartillustrating a method of manu-
facturing a display substrate of F1G. 7.

[0028] FIG. 11 is a plan view illustrating a display panel
according to still another exemplary embodiment of the
present invention.

[0029] FIG. 12 is a cross-sectional view taken along line
HI-1T' in FIG. 11.

[0030] FIG. 13 is a plan view illustrating a display panel
according to still another exemplary embodiment of the
present invention.

[0031] FIG.14isacross-sectional view illustrating an LCD
device according to still another exemplary embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0032] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure is thorough, and will fully convey the scope of the inven-
tion to those skilled in the art. In the drawings, the size and
relative sizes of layers and regions may be exaggerated for
clarity. Like reference numerals in the drawings denote like
elements.

[0033] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer, or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0034] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
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elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.

[0035] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0036] The terminology used herein is for the purpose of
describing particular exemplary embodiments only and is not
intended to be limiting of the present invention. As used
herein, the singular forms “a,” “an” and “the” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0037] Exemplary embodiments of the invention are
described herein with reference to cross-sectional illustra-
tions that are schematic illustrations of idealized exemplary
embodiments (and intermediate structures) of the present
invention. As such, variations from the shapes of the illustra-
tions as a result, for example, of manufacturing techniques
and/or tolerances, are to be expected. Thus, exemplary
embodiments of the present invention should not be con-
strued as limited to the particular shapes of regions illustrated
herein but are to include deviations in shapes that result, for
example, from manufacturing. For example, an implanted
region illustrated as a rectangle will, typically, have rounded
or curved features and/or a gradient of implant concentration
at its edges rather than a binary change from implanted to
non-implanted region. Likewise, a buried region formed by
implantation may result in some implantation in the region
between the buried region and the surface through which the
implantation takes place. Thus, the regions illustrated in the
figures are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the present inven-
tion.

[0038] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art

29 <.
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and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0039] Hereinafter, the present invention will be explained
in detail with reference to the accompanying drawings.
[0040] FIG. 1 is a plan view illustrating a display panel
according to an exemplary embodiment of the present inven-
tion. FIG. 2 is a cross-sectional view taken along line I-I' in
FIG. 1.

[0041] Referring to FIG. 1 and FIG. 2, the display panel
includes a display substrate 100, an opposite substrate 200
and a liquid crystal layer 300.

[0042] The display substrate 100 includes a lower base
substrate 110 including a pixel area P including a transmis-
sive area TA and a reflective area RA. A gate metal layer
including a gate line 121 and a storage line 131 is formed on
the lower base substrate 110. In this case, a size of the reflec-
tive area RA is greater than 0.4 times a size of the pixel area
P.

[0043] Inthe present exemplary embodiment, the pixel area
P includes the transmissive area TA and the reflective area
RA. Alternatively, of two pixel areas P, one may include the
transmissive area TA and one the reflective area RA, respec-
tively.

[0044] The gate line 121 is extended in a horizontal direc-
tion to transmit a gate signal. Each of the gate lines 121
includes a first gate electrode 124¢ and a second gate elec-
trode 1245

[0045] The storage line 131 receives a voltage such as a
common voltage, and is extended in the longitudinal direc-
tion. Each of the storage lines 131 includes a storage electrode
133.

[0046] Each of the first gate electrode 124a and the second
gate electrode 1245 has a rectangular shape, and the storage
electrode 133 has a rectangular shape having two chamfered
corners adjacent to a lower side. Alternatively, the first gate
electrode 124a, the second gate electrode 1245, and the stor-
age electrode 133 may have various shapes and various
arrangements.

[0047] The gate insulation layer 140 is formed on the lower
base substrate 110 to cover the gate line 121, the first gate
electrode 124a, the second gate electrode 1245, the storage
line 131 and the storage electrode 133.

[0048] A first semiconductor layer 154a and a second semi-
conductor layer 1545 are formed on the gate insulation layer
140. The first semiconductor layer 1544 and the second semi-
conductor layer 1545 may include hydrogenated amorphous
silicon, polycrystalline silicon, etc. The first semiconductor
layer 154a and the second semiconductor layer 1545 are
formed on the first gate electrode 124a and the second gate
electrode 1245, respectively.

[0049] A pair of first ohmic contact layers (not shown) is
formed on the first semiconductor layer 154a and a pair of
second ohmic contact layers 1635 and 1655 is formed on the
second semiconductor layer 1545. Fach of the first ohmic
contact layers (not shown) and second ohmic contact layers
1635 and 1655 may include n+hydrogenated amorphous sili-
con that is implanted by n type impurities at a high concen-
tration, silicide, etc.

[0050] A data metal layer including a first data line 171qa, a
second data line 1715, a first drain electrode 1754 and a
second drain electrode 1755 is formed on the lower base
substrate 110 including the first ohmic contact layers (not
shown) and the second ohmic contact layers 1634 and 1654.
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[0051] The first data line 171a and the second data line
1715 transmit data signals. The first data line 171a and the
second data line 1715 are extended in a vertical direction
substantially crossing the gate line 121 and the storage line
131. The first data line 171a and the second data line 1715
include a first source electrode 1734 and a second source
electrode 173, respectively. The first source electrode 173a
and the second source electrode 1735 each have a U-shape
bent toward the first gate electrode 1244 and the second gate
electrode 1245, respectively.

[0052] An end of a rod shape of each of the first drain
electrode 1754 and the second drain electrode 1756 faces
each of the first source electrode 173¢ and the second source
electrode 173, and is surrounded by each of the first source
electrode 173a and the second source electrode 173, respec-
tively. A first contact electrode 177a extended to the first drain
electrode 175a is overlapped with a left half of the storage
electrode 133, and a second contactelectrode 1775 connected
to the second drain electrode 1755 is overlapped with a right
half of the storage electrode 133.

[0053] The first gate electrode 124a, the first source elec-
trode 173a, the first drain electrode 175a and the first semi-
conductor layer 154¢ form a first switching element Qa. The
second gate electrode 1245, the second source electrode
17354, the second drain electrode 17556 and the second semi-
conductor layer 1545 form a second switching element Qb.
[0054] A channel of the first switching element Qa is
formed in the first semiconductor layer 154a between the first
source electrode 173a and the first drain electrode 175a. A
channel of the second switching element Qb is formed in the
second semiconductor layer 1545 between the second source
electrode 1735 and the second drain electrode 1755.

[0055] One of the first ohmic contact layers (not shown) is
formed between the first semiconductor layer 154a and the
first source electrode 1734 to decrease contact resistance
between the first semiconductor layer 154a and the first
source electrode 173a. The other of the first ohmic contact
layers (not shown) is formed between the first semiconductor
layer 154a and the first drain electrode 175¢ to decrease
contact resistance between the first semiconductor layer 154a
and the first drain electrode 1754. One of the second ohmic
contact layers 1635 and 1655 is formed between the second
semiconductor layer 1545 and the second source electrode
1735 to decrease contact resistance between the second semi-
conductor layer 1545 and the second source electrode 1735.
The other of the second ohmic contact layers 1635 and 1655
is formed between the second semiconductor layer 1545 and
the second drain electrode 1755 to decrease contact resistance
between the second semiconductor layer 1545 and the second
drain electrode 1754.

[0056] The first switching element Qa is electrically con-
nected to the first data line 1714, and the second switching
element Qb is electrically connected to the second data line
1715. The first switching element Qa and the second switch-
ing element Qb are formed in the pixel area P, on one side of
the pixel area P.

[0057] Voltages having opposite polarity may be applied to
the first data line 1714 and the second data line 1715, respec-
tively.

[0058] A data insulation layer 180 is formed on the gate
insulation layer 140 to cover the first data line 171a, the
second data line 1715, the first source electrode 173a, the
second source electrode 1734, the first drain electrode 1754,
and the second drain electrode 175b.
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[0059] The data insulation layer 180 may include an inor-
ganic insulation layer 181 and an organic insulation layer
182. The inorganic insulation layer 181 is formed to cover the
first data line 171a, the second data line 1715, the first source
electrode 173a, the second source electrode 1735, the first
drain electrode 1754, and the second drain electrode 1755. In
addition, the organic insulation layer 182 is formed to cover
the inorganic insulation layer 181.

[0060] A surface of the organic insulation layer 182 corre-
sponding to the reflective area RA has an embossing pattern.
The embossing pattern includes a convex pattern and a con-
cave pattern.

[0061] The convex pattern includes convex parts of hemi-
spheres. The concave pattern includes concave parts of hemi-
spheres. The convex parts and the concave parts are alter-
nately formed, and the arrangement may be random.

[0062] A sum of diameters of a convex part and a concave
part, which are adjacent, is from about 4 um to about 25 pm.
In addition, a difference distance between centers of the con-
vex part and the concave part is from about 0.5 um to about 2.5
pm.

[0063] A surface of the organic insulation layer 182 corre-
sponding to the transmissive area TA is flat. In addition, a
thickness of the organic insulation layer 182 corresponding to
the reflective area RA may be less than that of the organic
insulation layer 182 corresponding to the transmissive area
TA.

[0064] A first contact hole 185a is formed on the first con-
tact electrode 177a through the data insulation layer 180. A
second contact hole 1855 is formed on the second contact
electrode 1775 through the data insulation layer 180.

[0065] A reflective layer 185 is formed on the organic insu-
lationlayer 182 corresponding to the reflective area RA. Light
incident on an external surface of the opposite substrate 200 is
reflected by the reflective layer 185 after passing through the
liquid crystal layer 300. The reflected light goes out of the
opposite substrate 200 after passing through the liquid crystal
layer 300 again.

[0066] An inorganic insulation layer 187 is formed on the
reflective layer 185 and the data insulation layer 180. A pixel
electrode 193 and a common electrode 191 are formed on the
inorganic insulation layer 187. The common electrode 191
and the pixel electrode 193 may include a transparent con-
ductive material such as indium tin oxide (ITO), indium zinc
oxide (IZ0), etc.

[0067] The common electrode 191 receives a first voltage
level from the first data line 171a. The pixel electrode 193
receives a second voltage level from the second data line
1715.

[0068] The common electrode 191 includes a first sub-
common electrode 191a corresponding to the reflective area
RA, anda second sub-common electrode 1915 corresponding
to the transmissive area TA.

[0069] The pixel electrode 193 includes a first sub-pixel
electrode 193a corresponding to the reflective area RA, and a
second sub-pixel electrode 1935 corresponding to the trans-
missive area TA.

[0070] The first sub-common electrode 191a and the first
sub-pixel electrode 193a are alternately disposed, and the
second sub-common electrode 1915 and the second sub-pixel
electrode 1935 are alternately disposed.

[0071] In this case, the first sub-common electrodes 191a
and the corresponding first sub-pixel electrodes 193a are
defined as first electrode bars. The second sub-common elec-
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trodes 1915 and the corresponding second sub-pixel elec-
trodes 1935 are defined as second electrode bars. The first
electrode bars and the second electrode bars may have widths
less than about 15 pum.

[0072] The first common electrode 191a makes contact
with the first contact electrode 177a, and the first pixel elec-
trode 1934 makes contact with the second contact electrode
1775.

[0073] The first electrode bars are spaced apart from each
other by a first separation distance d1. A plurality of first
separation distances d1 is uniform.

[0074] The second electrode bars are spaced apart from
each other by a second separation distance d2. A plurality of
second separation distances d2 is uniform.

[0075] Therefore, an average of the first separation dis-
tances d1 is the same as the first separation distance d1, and an
average of the second separation distances d2 is the same as
the second separation distance d2. The first separation dis-
tance d1 may be from about 5 um to about 30 pm, and the
second separation distance d2 may be from about 3 um to
about 24 um.

[0076] The average of the first separation distances d1 may
be greater than that of the second separation distances d2. In
the present exemplary embodiment, a first cell gap g11 which
is a cell gap of the liquid crystal layer 300 corresponding to
the reflective area RA is greater than a second cell gap g12
which is a cell gap of the liquid crystal layer 300 correspond-
ing to the transmissive area TA. Therefore, the average of the
first separation distances d1 is more than twice the average of
the second separation distances d2.

[0077] Inthe present exemplary embodiment, the pixel area
P has a zigzag shape.

[0078] The first sub-common electrode 191a is electrically
connected to the first contact hole 1854. The first sub-com-
mon electrode 191a and the second sub-common electrode
1915 are formed on the upper outer area of the pixel area P,
and overlap the first data line 171a and the second data line
1715. Specifically, the first sub-common electrode 191a over-
laps the first data line 171a and the second data line 1715 in
the reflective area RA, and the second sub-common electrode
1915 overlaps the first data line 171a and the second data line
1715 in the transmissive area TA. The second sub-common
electrode 1915 is formed in the outer area of the pixel area P.
[0079] Additionally, the second sub-common electrode
1915 of the upper outer area of the pixel area is extended
toward the lower area of the pixel area P, and the second
sub-common electrode 1915 is formed in a zigzag shape at an
inside area surrounded by the first data line 1714, the second
data line 1715 and the upper outer area of the pixel area P. A
portion of the second sub-common electrode 1915 is con-
nected to the first sub-common electrode 191a of the reflec-
tive area RA, and the first sub-common electrode 191a is
formed in a zigzag shape between the first data line 171a and
the second data line 1715. The portion of the second sub-
common electrode 1915 is protruded toward the reflective
area RA to form the first sub-common electrode 191a. Thus,
asize of the second sub-common electrode 1915 is larger than
a size of the first sub-common electrode 191a.

[0080] The first sub-pixel electrode 193¢ is electrically
connected to the second contact hole 1856 and formed to
partly cover the storage line 131 close to the second contact
hole 1854 in a horizontal direction. The first sub-pixel elec-
trode 193¢ in the horizontal direction is extended upwardly
between the first data line 171a and the second data line 1714.
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The first sub-pixel electrode 1934 is connected to the second
sub-pixel electrode 1935 of the transmissive area TA, and the
second sub-pixel electrode 1934 is extended toward the inside
area surrounded by the first data line 1714, the second data
line 1715 and the upper outer area of the pixel area P. In this
case, at a boundary between the reflective area RA and the
transmissive area TA, the first sub-pixel electrode 193¢ is
divided. Thus, a size of the second sub-pixel electrode 1935 is
larger than a size of the first sub-pixel electrode 193a.
[0081] A lower alignment layer 11 is formed on the lower
base substrate 110 including the common electrode 191 and
the pixel electrode 193 to align liquid crystal molecules of the
liquid crystal layer 300 in a vertical direction. Thus, the liquid
crystal molecules of the liquid crystal layer 300 are aligned
from the display substrate 100 toward the opposite substrate
200.

[0082] The opposite substrate 200 faces the display sub-
strate 100.
[0083] The opposite substrate 200 includes an upper base

substrate 210, a light-blocking pattern 220, a color filter pat-
tern 230, an overcoating layer 250 and an upper alignment
layer 21.

[0084] Thelight-blocking pattern 220 may prevent leakage
of light between transparent electrodes including the com-
mon electrode 191 and the pixel electrode 193, and defines an
opening region facing the common electrode 191 and the
pixel electrode 193. The color filter pattern 230 is formed in
the opening region defined by the light-blocking pattern 220.
[0085] A thickness of the color filter pattern 230 corre-
sponding to the reflective area RA may be less than that of the
color filter pattern 230 corresponding to the transmissive area
TA. In addition, the color filter pattern 230 corresponding to
the reflective area RA may include a light hole 231.

[0086] The color filter pattern 230 may include a red color
filter, a green color filter and a blue color filter. The overcoat-
ing layer 250 covers the color filter pattern 230 and the light-
blocking pattern 220.

[0087] The overcoating layer 250 is formed on the light-
blocking pattern 220 and the color filter pattern 230. The
overcoating layer 250 may include an insulating material. For
example, the overcoating layer 250 may have a substantially
flat surface to cover the color filter 230. Alternatively, the
overcoating layer 250 may be omitted.

[0088] Theupper alignment layer 21 is formed on the over-
coating layer 250 to align the liquid crystal molecules of the
liquid crystal layer 300 in the vertical direction.

[0089] The liquid crystal layer 300 is formed between the
display substrate 100 and the opposite substrate 200. The
liquid crystal layer 300 includes the liquid crystal molecules
having positive dielectric anisotropy. When the electric field
is not applied to the liquid crystal molecules, theliquid crystal
molecules are vertically aligned with respect to the surfaces
of the display substrate 100 and the opposite substrate 200.
[0090] The liquid crystal molecules of the liquid crystal
layer 300 vary their arrangement in response to an electric
field formed between the first sub-common electrode 1914
and the first sub-pixel electrode 1934, and an electric field
formed between the second sub-common electrode 1915 and
the second sub-pixel electrode 1935. Thus, light transmit-
tance of the liquid crystal layer 300 is changed.

[0091] For example, when different voltages are applied to
the first sub-common electrode 191a and the first sub-pixel
electrode 1934, an electric field substantially parallel with the
surfaces of the display substrate 100 and the opposite sub-
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strate 200 may be formed between the sub-common electrode
1914 and the first sub-pixel electrode 193a.

[0092] Similarly, when different voltages are applied to the
second sub-common electrode 1915 and the second sub-pixel
electrode 1936, an electric field substantially parallel with the
surfaces of the display substrate 100 and the opposite sub-
strate 200 may be formed between the second sub-common
electrode 1915 and the second sub-pixel electrode 1935.
[0093] Inthis case, the first separation distance d1 between
the first sub-common electrode 191a and the first sub-pixel
electrode 193¢ adjacently formed is greater than the second
separation distance d2 between the second sub-common elec-
trode 1915 and the second sub-pixel electrode 193b adja-
cently formed.

[0094] Therefore, the electric field in the reflective area RA
is weaker than the electric field in the transmissive area TA.
[0095] Then, the vertically aligned liquid crystal molecules
with respect to the display substrate 100 and the opposite
substrate 200 change arrangement, so that the liquid crystal
molecules are inclined toward the horizontal direction sub-
stantially parallel with the direction of the electric field. Thus,
polarizing characteristics of the liquid crystal layer 300 are
changed, so that the light transmittance of the liquid crystal
layer 300 is changed, thereby displaying an image.

[0096] The electric field in the reflective area RA is weaker
than that in the transmissive area TA so that the liquid crystal
molecules in the electric field in the reflective area RA are
inclined less than those in the transmissive area TA. Accord-
ingly, a first phase delay corresponding to the reflective area
RA is about half of a second phase delay corresponding to the
transmissive area TA. That is, the phase delay through the
whole area of the display panel is uniform because light
passes once through the display panel corresponding to the
transmissive area TA and light passes twice through the dis-
play panel corresponding to the reflective area RA. Thus, V-T
curve characteristics of the reflective area RA and the trans-
missive area TA may be equal to each other. In addition, V-R
curve characteristics of the reflective area RA and the trans-
missive area TA may be equal to each other.

[0097] When a liquid crystal display (LCD) device having
the display panel uses the vertically aligned liquid crystal
molecules, contrast ratio and viewing angle of the LCD
device are improved. Also, two different voltages having
opposite polarities with respect to the common voltage are
applied to the common electrode 191 and the pixel electrode
193, so that driving voltage of the switching elements Qa and
Qb and the response speed of the liquid crystal molecules are
improved. Furthermore, cell gaps of the LCD are uniform so
that defects are prevented and a large-scale display panel may
be used.

[0098] FIG. 3 is an equivalent circuit diagram illustrating a
pixel area in FIG. 1.

[0099] Referring to FIG. 1, FIG. 2, and FIG. 3, a first data
line DL1, a second data line DL2 and a gate line GL respec-
tively represent the first data line 171a, the second data line
1716 and the gate line 121 in FIG. 1.

[0100] The voltages having the opposite polarities are
applied to the first data line DL1 and the second data line D12,
respectively. A power voltage and a ground voltage may be
alternately applied to the first data line DL1 and the second
data line DL2 in every frame.

[0101] The gate line GL receives a gate signal and turns on
the first switching element Qa and the second switching ele-
ment Qb according to the gate signal.
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[0102] When the first switching element Qa and the second
switching element Qb are turned on, the common electrode
191 is connected to the first data line DL1 and the pixel
electrode 193 is connected to the second data line DL2.
[0103] Thecommon electrode 191, the pixel electrode 193,
and the liquid crystal layer 300 form a liquid crystal capacitor
Cle so that the electrodes maintain the voltages after the first
switching element Qa and the second switching element Qb
are turned off.

[0104] The first contact electrode 177a and the second con-
tact electrode 177b of the first drain electrode 1754 and the
second drain electrode 1755 respectively connected to a first
sub-common electrode 191¢ and the first sub-pixel electrode
193a overlap the gate insulation layer 140 and the storage
electrode 133 to form a first storage capacitor Csta and a
second storage capacitor Cstb. The first storage capacitor Csta
and the second storage capacitor Cstb maintain the voltage
difference applied to the liquid crystal capacitor Cle. In this
case, the storage line 131 for forming the first storage capaci-
tor Csta and the second storage capacitor Csth may be omitted
when duration of a frame is short such as ina 120 Hz LCD or
a 240 Hz LCD.

[0105] FIG. 4 is a flowchart illustrating an exemplary
embodiment of a method of manufacturing a display sub-
strate of F1G. 1.

[0106] Referring to FIG. 2 and FIG. 4, the data insulation
layer 180 having the embossing pattern corresponding to the
reflective area RA is formed over the lower base substrate 110
including the pixel areas P including the transmissive area TA
and the reflective area RA. In this case, the data insulation
layer 180 corresponding to the transmissive area TA has the
flat shape. The reflective layer 185 is formed on the data
insulation layer 180 having the embossing pattern (step
S110).

[0107] Then, the pixel electrode 193 is formed over the
lower base substrate 110 including the reflective layer 185
(step S120). The pixel electrode 193 includes the first sub-
pixel electrode 193a corresponding to the reflective area RA
and the second sub-pixel electrode 1935 corresponding to the
transmissive area TA.

[0108] Then, the common electrode 191 is formed over the
lower base substrate 110 including the reflective layer 185
(step S130). The common electrode 191 includes the first
sub-common electrode 191a corresponding to the reflective
area RA and the second sub-common electrode 1915 corre-
sponding to the transmissive area TA.

[0109] FIG.5is ablock diagram illustrating a light route of
an LCD device including the display panel of FIG. 1.

[0110] Referring to FIG. 5, the LCD according to the
present exemplary embodiment includes a display panel 400,
a first optical unit 500, a second optical unit 600 and a back-
light unit 50.

[0111] The first and second optical units 500 and 600 are
defined as an optical film assembly. The optical film assembly
changes a polarization state of light provided from the back-
light unit 50.

[0112] Thedisplay panel 400 includes the display substrate
100, the opposite substrate 200 and the liquid crystal layer
300.

[0113] The first optical unit 500 is disposed under the dis-
play panel 400. The first optical unit 500 includes a plurality
of optical films.

[0114] Forexample, the firstoptical unit 500 includes a first
polarization plate 510 and a first compensation film 530. The
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first polarization plate 510 is disposed under the display panel
400, and the first compensation film 530 is disposed between
the first polarization plate 510 and the display panel 400.
Accordingly, light generated from the backlight unit 50 dis-
posed under the first polarization plate 510 passes through the
first polarization plate 510 and the first compensation film
530, and is applied to the display panel 400.

[0115] The second optical unit 600 includes a plurality of
optical films. For example, the second optical unit 600
includes a second polarization plate 610 and a second com-
pensation film 630. The second polarization plate 610 is dis-
posed over the display panel 400. The second compensation
film 630 is disposed between the second polarization plate
610 and the display panel 400. An adhesive layer 615 includ-
ing scattering particles 611 is spread on the second polariza-
tion plate 610. The adhesive layer 615 may be spread under
the second polarization plate 610 or on both surfaces of the
second polarization plate 610. The adhesive layer 615 may
have an embossing pattern and be spread on the second polar-
ization plate 610. The second polarization plate 610 including
the adhesive layer 615 may prevent interference fringes hav-
ing rainbow colors when the LCD device is driven.

[0116] FIG. 6A and FIG. 6B are schematic diagrams illus-
trating polarization states of light when the LCD device of
FIG. 5 is driven.

[0117] Referring to FIG. 5, FIG. 6A, and FIG. 6B, the first
compensation film 530 and the second compensation film 630
may be used so that a dark mode and a white mode on both the
transmissive area TA and the reflective area RA are displayed.
The first compensation film 530 and the second compensation
film 630 respectively include Y4 plates.

[0118] In the present exemplary embodiment, the Yah
plates are used as the first compensation film 530 and the
second compensation film 630. Alternatively, 4 +2h plates
may be used as the first compensation film 530 and the second
compensation film 630.

[0119] The dark mode is illustrated in FIG. 6A as an off
state when a driving voltage is not applied to the display panel
400. The white mode is illustrated in FIG. 6B as an on state
when the driving voltage is applied to the display panel 400.

[0120] Referring to FIG. 6A again, the first compensation
film 530 is disposed on a rear face of the display substrate 100.
The first polarizing plate 510 is disposed under the first com-
pensation film 530. The second compensation film 630 is
disposed on the opposite substrate 200. The second polarizing
plate 610 is disposed on the second compensation film 630.

[0121] Corresponding to the reflective area RA, a first light
being incident into the second polarizing plate 610 is linearly
polarized by the second polarizing plate 610. Then the first
light is circularly polarized along a first polarization direction
by the second compensation film 630 and is incident into the
liquid crystal layer 300.

[0122] The polarization direction of the first light passing
through the liquid crystal layer 300 in the off state may not
vary. When the first light is reflected from the reflective layer
185 after passing through the liquid crystal layer 300, the
phase of the first light is inverted. Thus, the first light after
reflection may be circularly polarized light along a second
polarization direction and is again incident into the second
compensation film 630.

[0123] The second polarization direction is referred to as a
direction having a 180-degree phase difference with respect
to the first polarization direction.
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[0124] Thefirst light which is circularly polarized along the
second polarization direction may be linearly polarized by the
second compensation film 630. The first light is blocked by
the second polarizing plate 610 so that the dark mode may be
displayed.

[0125] On the other hand, corresponding to the transmis-
sive area TA, a second light being incident into the first
polarizing plate 510 is linearly polarized by the first polariz-
ing plate 510. Then, the second light is circularly polarized
along the second polarization direction by the first compen-
sation film 530 and is incident into the liquid crystal layer 300
through the second electrode bar. The first polarization direc-
tion and the second polarization direction are used for con-
venience so as to discriminate circular polarization direc-
tions.

[0126] Theliquid crystal layer 300 in the off state maintains
the polarization direction of the second light. Thus, the sec-
ondlight which is circularly polarized along the second polar-
ization direction may be linearly polarized by the second
compensation film 630. The second light is blocked by the
second polarizing plate 610 whose polarizing axis is perpen-
dicular to that of the first polarizing plate 510 so that the dark
mode may be displayed.

[0127] Thus, the dark mode is displayed in the transmissive
area TA and the reflective area RA in the off state.

[0128] Referring to FIG. 1 and FIG. 6B again, the display
panel 400 may alter the polarization direction of incident
light.

[0129] The liquid crystal molecules of the liquid crystal
layer 300 corresponding to the reflective area RA are
realigned due to the electric field generated by the first sub-
common electrode 191a to which the first voltage level is
applied and the first sub-pixel electrode 1934 to which the
second voltage level is applied. Thus, the first light passing
once through the liquid crystal layer 300 may experience a
Ysh phase difference.

[0130] Thefirst light which is circularly polarized along the
first polarization direction by the second compensation film
630 is linearly polarized by the liquid crystal layer 300. The
first light which is linearly polarized is incident into the first
sub-common electrode 191¢ and the first sub-pixel electrode
193a. The first light reflected by the reflective layer 185 after
passing through the first sub-common electrode 191a and the
first sub-pixel electrode 193a is linearly polarized with a
180-degree phase, and passes through the liquid crystal layer
300 again. The first light passing through the liquid crystal
layer 300 may experience a V4 phase difference and is cir-
cularly polarized along the first polarization direction.
[0131] Thefirst light which is circularly polarized along the
first polarization direction is linearly polarized by the second
compensation film 630 and transmits through the second
polarizing plate 610 so that the white mode may bedisplayed.
[0132] The liquid crystal molecules of the liquid crystal
layer 300 in the transmissive area TA are realigned due to the
electric field generated by the second sub-common electrode
1915 to which the first voltage level is applied and the second
sub-pixel electrode 1935 to which the second voltage level is
applied. Thus, the second light passing through the liquid
crystal layer 300 may experience a '/2i phase difference.
[0133] Thus, the second light which is circularly polarized
along the second polarization direction is circularly polarized
along the first polarization direction by the liquid crystal layer
300. The second light which is circularly polarized along the
first polarization direction may be linearly polarized by the
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second compensation film 630. The second light transmits
through the second polarizing plate 610 so that the white
mode may be displayed.

[0134] Thus, the white mode is displayed in the transmis-
sive area TA and the reflective area RA in the on state.
[0135] Thus, light efficiency in the transmissive area TA
and the reflective area RA may be 100%. Additionally, out-
door visibility of the display panel 400 may be high due to a
transflective method. Therefore, the outdoor visibility may be
enhanced when the area of the reflective area RA is increased.
[0136] FIG. 7 is a plan view illustrating a display panel
according to another exemplary embodiment of the present
invention. FIG. 8 is a cross-sectional view taken along line
II-1i" in FIG. 7.

[0137] The display panel according to the present exem-
plary embodiment is substantially the same as the display
panel according to the previous exemplary embodiment in
FIG. 1 except that a display substrate 700 of the display panel
includes switching elements at a center line of a pixel area P
and except that the display substrate 700 includes a color filter
pattern. Thus, the same reference numerals are used for the
same elements, and thus, a detailed description thereof will be
omitted.

[0138] Referring to FIGS. 7 and 8, the display panel
includes a display substrate 700, an opposite substrate 201
and the liquid crystal layer 300.

[0139] A gate metal layer including a gate line 721, a first
storage line 731 and a second storage line 735 is formed on
the lower base substrate 110.

[0140] Thegateline 721 includes a first gate electrode 724a
and a second gate electrode 7245 protruded downward, and a
third gate electrode 724¢ and a fourth gate electrode 7244
protruded upward.

[0141] The first storage line 731 and the second storage line
735 include a first storage electrode 733 and a second storage
electrode 737, respectively.

[0142] A gate insulation layer 740 is formed on the lower
base substrate 110 to cover the gate line 721, the first gate
electrode 724a, the second gate electrode 7245, the third gate
electrode 724c, the fourth gate electrode 724d, the first stor-
age line 731, the second storage line 735, the first storage
electrode 733, and the second storage electrode 737.

[0143] A first semiconductor layer 7544, a second semi-
conductor layer 7545, a third semiconductor layer 754¢ and a
fourth semiconductor layer 754d are formed on the gate insu-
lation layer 740. The first semiconductor layer 754a, the
second semiconductor layer 7544, the third semiconductor
layer 754¢ and the fourth semiconductor layer 754d are
formed on the first gate electrode 724a, the second gate elec-
trode 7245, the third gate electrode 724¢ and the fourth gate
electrode 724d, respectively.

[0144] A pair of ohmic contact layers is formed on each of
the first semiconductor layer 7544, the second semiconductor
layer 7545, the third semiconductor layer 754¢ and the fourth
semiconductor layer 754d. For example, a pair of ohmic
contact layers 7636 and 7655 is formed on the second semi-
conductor layer 7545 corresponding to the second switching
element Qb.

[0145] A data metal layer including a first data line 771a, a
second data line 7715, a first drain electrode 7754, a second
drain electrode 7755, a third drain electrode 775¢ and a fourth
drain electrode 7754 is formed on the lower base substrate
110 including the ohmic contact layers corresponding to the
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first semiconductor layer 754a, the second semiconductor
layer 7545, the third semiconductor layer 754¢ and the fourth
semiconductor layer 754d.

[0146] The first data line 771a includes a first source elec-
trode 773a and a third source electrode 773¢ having a
W-shape bent toward the first gate electrode 724a and the
third gate electrode 724c, respectively. The second data line
7715 includes a second source electrode 7735 and a fourth
source electrode 7734 having a W-shape bent toward the
second gate electrode 7245 and the fourth gate electrode
724d, respectively.

[0147] An end of a rod shape of each of the first drain
electrode 775a and the third drain electrode 775¢ faces each
of the first source electrode 773a and the third source elec-
trode 773¢, and is surrounded by each of the first source
electrode 773a and the third source electrode 773¢. An end of
arod shape of each of the second drain electrode 7756 and the
fourth drain electrode 7754 faces each of the second source
electrode 77356 and the fourth source electrode 7734, and is
surrounded by each of the second source electrode 7735 and
the fourth source electrode 7734.

[0148] A first contact electrode 777a formed by protruding
the first drain electrode 7754 is overlapped with a left half of
the first storage electrode 733, and a second contact electrode
777b formed by protruding the second drain electrode 775b is
overlapped with a right half of the second storage electrode
733.

[0149] A third contact electrode 777¢ formed by protruding
the third drain electrode 775¢ is overlapped with a left half of
the second storage electrode 737, and a fourth contact elec-
trode 7774 formed by protruding the fourth drain electrode
775d is overlapped with a right half of the second storage
electrode 737.

[0150] The first gate electrode 724a, the first source elec-
trode 773a, the first drain electrode 775a and the first semi-
conductor layer 754a form a first switching element Qa. The
second gate electrode 724b, the second source electrode
7735, the second drain electrode 7756 and the second semi-
conductor layer 7545 form the second switching element Qb.
The third gate electrode 724c¢, the third source electrode 773¢,
the third drain electrode 775¢ and the third semiconductor
layer 754¢ form a third switching element Qc. The fourth gate
electrode 7244, the fourth source electrode 7734, the fourth
drain electrode 775d and the fourth semiconductor layer 7544
form a fourth switching element Qd.

[0151] The first switching element Qa and the third switch-
ing element Qc are electrically connected to the first data line
771a. The second switching element Qb and the fourth
switching element Qd are electrically connected to the second
data line 7715. The first switching element Qa, the second
switching element Qb, the third switching element Qc and the
fourth switching element Qd are formed in the pixel area P.
[0152] Voltages having opposite levels are applied to the
first data line 771a and the second data line 7715, respec-
tively.

[0153] A data insulation layer 780 is formed on the gate
insulation layer 740 to cover the first data line 771a, the
second data line 7715, the first source electrode 773a, the
second source electrode 7735, the third source electrode
773c, the fourth source electrode 7734, the first drain elec-
trode 775a, the second drain electrode 7755, the third drain
electrode 775¢ and the fourth drain electrode 7754.

[0154] The data insulation layer 780 includes an inorganic
insulation layer 781 and an organic insulation layer 782. The
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inorganic insulation layer 781 is substantially the same as the
inorganic insulation layer 181 according to the previous
exemplary embodiment. Thus, a detailed description thereof
will be omitted.

[0155] A light-blocking pattern 784 is formed on the inor-
ganic insulation layer 781 corresponding to the first switching
element Qa, the second switching element Qb, the third
switching element Qc, the fourth switching element Qd, the
gate line 721, the first storage line 731, the second storage line
735, the first data line 771a and the second data line 7715.

[0156] The organic insulation layer 782 is formed on the
light-blocking pattern 784 and the inorganic insulation layer
781.

[0157] The organic insulation layer 782 according to the
present exemplary embodiment is substantially the same as
the organic insulation layer 182 according to the previous
exemplary embodiment except that a thickness of the organic
insulation layer 782 corresponding to the reflective areaR A is
greater than a thickness of the organic insulation layer 782
corresponding to the transmissive area TA. Thus, a detailed
description thereof will be omitted.

[0158] A reflective layer 785 according to the present
exemplary embodiment is substantially the same as the
reflective layer 185 according to the previous exemplary
embodiment. Thus, a detailed description thereof will be
omitted.

[0159] A color filter pattern 783 is formed on the reflective
layer 785 and the organic insulation layer 782. In this case, a
thickness of the color filter pattern 783 corresponding to the
transmissive area TA is greater than a thickness of the color
filter pattern 783 corresponding to the reflective area RA.
Thus, cell gaps through all areas of the display panel are
uniform and a pixel electrode may be formed on the color
filter pattern 783 having a substantially flat surface. Accord-
ingly, a third cell gap g21 of the liquid crystal layer 300 in the
reflective area RA is the same as a fourth cell gap g22 of the
liquid crystal layer 300 in the transmissive area TA.

[0160] A common electrode 791 and a pixel electrode 793
including a transparent conductive material such as indium
tin oxide (ITO), indium zinc oxide (IZO), etc., are formed on
the color filter pattern 783.

[0161] The common electrode 791 receives a first voltage
level from the first data line 771a. The pixel electrode 793
receives a second voltage level from the second data line
771b.

[0162] The common electrode 791 includes a first sub-
common electrode 791a corresponding to the reflective area
RA, and a second sub-common electrode 7916 corresponding
to the transmissive area TA.

[0163] The pixel electrode 793 includes a first sub-pixel
electrode 793a corresponding to the reflective area RA, and a
second sub-pixel electrode 7935 corresponding to the trans-
missive area TA.

[0164] The first sub-common electrode 791a and the first
sub-pixel electrode 793a are alternately disposed, and the
second sub-common electrode 7915 and the second sub-pixel
electrode 7935 are alternately disposed.

[0165] In this case, the first sub-common electrode 791a
and the corresponding first sub-pixel electrode 793a are
defined as first electrode bars, and the second sub-common
electrode 7915 and the corresponding second sub-pixel elec-
trode 7935 are defined as second electrode bars.
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[0166] Thefirstsub-common electrode 791a makes contact
with the first contact electrode 777a, and the first sub-pixel
electrode 793a makes contact with the second contact elec-
trode 777b.

[0167] The second sub-common electrode 7915 makes
contact with the third contact electrode 777¢, and the second
sub-pixel electrode 7935 makes contact with the fourth con-
tact electrode 7774.

[0168] Thefirst contactelectrode 777a and the third contact
electrode 777¢ may receive the first voltage level from the first
data line 771a. The second contact electrode 777b and the
fourth contact electrode 777d may receive the second voltage
level from the second data line 771b.

[0169] According to the present exemplary embodiment, a
first separation distances d1 between the first electrode bars
and a second separation distances d2 between the second
electrode bars are substantially the same as the first separation
distances d1 and the second separation distances d2 accord-
ing to the previous exemplary embodiment. Thus, a detailed
description thereof will be omitted.

[0170] In the present exemplary embodiment, a first cell
gap 221 which is a cell gap of the liquid crystal layer 300
corresponding to the reflective area RA is substantially equal
to asecond cell gap g22 which is a cell gap of the liquid crystal
layer 300 corresponding to the transmissive area TA. There-
fore, the average of the first separation distances d1 is about
twice the average of the second separation distances d2.
[0171] The common electrode 791 and the pixel electrode
793 are substantially the same as the common electrode 191
and the pixel electrode 193. Thus, a detailed description
thereof will be omitted.

[0172] The first sub-common electrode 791a and the sec-
ond sub-common electrode 7915 are respectively formed in
the upper outer area of the pixel area P and the lower outer
area of the pixel area P to overlap the first data line 771a and
the second data line 7715.

[0173] For example, the first sub-common electrode 791a
is formed in the reflective area R A to overlap the first data line
771a and the second data line 7715. The second sub-common
electrode 7915 is formed in the transmissive area TA to over-
lap the first data line 771a and the second data line 7715. The
first sub-common electrode 791a is formed in the lower outer
area of the pixel area P and the second sub-common electrode
7915 is formed in the upper outer area of the pixel area P.
[0174] Additionally, the first sub-common electrode 791a
of the lower outer area of the pixel area P is extended toward
the upper area of the pixel area P, and the first sub-common
electrode 791q is formed in a zigzag shape in an inside area
surrounded by the first data line 771a, the second data line
771b and the lower outer area of the pixel area P. The second
sub-common electrode 7915 of the upper outer area of the
pixel area P is extended toward the lower area of the pixel area
P, and the second sub-common electrode 7914 is formed in a
zigzag shape in an inside area surrounded by the first data line
771a, the second data line 7715 and the upper outer area of the
pixel area P.

[0175] Inthiscase, a size of the first sub-common electrode
791a is larger than a size of the second sub-common electrode
7915.

[0176] The first sub-pixel electrode 793a is formed close to
asecond contact hole 7855 and formed to partly cover the first
storage line 731 in a horizontal direction. The first sub-pixel
electrode 793« in the horizontal direction is extended down-
wardly in a zigzag shape between the first data line 771a and
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the second data line 7714. The first sub-pixel electrode 793a
is extended between the first data line 7714 and the second
data line 7715, and to the lower outer area of the pixel area P.

[0177] The second sub-pixel electrode 7935 is formed
close to a fourth contact hole 7854 and formed to partly cover
the second storage line 735 in a horizontal direction. The
second sub-pixel electrode 7935 in the horizontal direction is
extended upwardly in a zigzag shape between the first data
line 7714 and the second data line 7715. The second sub-pixel
electrode 7935 is extended between the first data line 771a
and the second data line 7715, and to the upper outer area of
the pixel area P. In this case, a size of the second sub-pixel
electrode 79354 is larger than that of the first sub-pixel elec-
trode 793a.

[0178] A loweralignment layer 71 is substantially the same
as the lower alignment layer 11 according to the previous
exemplary embodiment. Thus, a detailed description thereof
will be omitted.

[0179] The opposite substrate 201 includes an upper base
substrate 210 and an upper alignment layer 21.

[0180] Since the light-blocking pattern 220 and the color
filter pattern 230 according to the previous exemplary
embodiment are included in the display substrate 700, the
opposite substrate 210 includes only the upper base substrate
210 and the upper alignment layer 21. The upper base sub-
strate 210 and the upper alignment layer 21 are substantially
the same as those of the previous exemplary embodiment.
Thus, a detailed description thereof will be omitted.

[0181] FIG. 9 is an equivalent circuit diagram illustrating a
pixel area in FIG. 7.

[0182] Referring to FIG. 7, FIG. 8, and FIG. 9, a first data
line D1, a second data line DL2 and a gate line GL respec-
tively represent the first data line 771a, the second data line
7715 and the gate line 721 in FI1G. 7.

[0183] The gate line GL receives a gate signal and turns on
the first switching element Qa, the second switching element
Qb, the third switching element Qc and the fourth switching
element Qd according to the gate signal.

[0184] When the first switching element Qa, the second
switching element Qb, the third switching element Qc and the
fourth switching element Qd are turned on, the first sub-
common electrode 791a and the second sub-common elec-
trode 7915 are connected to the first data line DL1 through the
first switching element Qa and the third switching element
Qc, and the first sub-pixel electrode 9734 and the second
sub-pixel electrode 9735 are connected to the second data line
DL2 through the second switching elements Qb and the
fourth switching element Qd.

[0185] A liquid crystal capacitor Clc is formed by the com-
mon electrode 791, the pixel electrode 793, and the liquid
crystal layer 300 so that the electrodes maintain the voltages
after the first switching element Qa, the second switching
element Qb, the third switching element Qc and the fourth
switching element Qd are turned off.

[0186] The first contact electrode 7774, the second contact
electrode 7775, the third contact electrode 777¢ and the fourth
contact electrode 777d overlap the gate insulation layer 740,
and respectively overlap the first storage electrode 733 and
the second storage electrode 737 to form a first storage
capacitor Csta, a second storage capacitor Csth, a third stor-
age capacitor Cstc and a fourth storage capacitor Cstd. The
first storage capacitor Csta, the second storage capacitor Cstb,
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the third storage capacitor Cstc and the fourth storage capaci-
tor Cstd maintain the voltage difference applied to the liquid
crystal capacitor Clc.

[0187] FIG.10isaflowchartillustrating a method of manu-
facturing a display substrate in FIG. 7.

[0188] The manufacturing method according to the present
exemplary embodiment is the same as the manufacturing
method in FIG. 4 except that the manufacturing method
includes forming the color filter pattern 783 on the lower base
substrate 110 which includes the reflective layer 785 (step
S115) after the reflective layer 785 is formed (step S110), and
thus, a detailed description thereof will be omitted.

[0189] Referring to FIG. 7, FIG. 8 and FIG. 10, the color
filter pattern 783 is formed on the lower base substrate 110
including the reflective layer 785 after Step S110 (step S115).
Thus, the common electrode 791 and the pixel electrode 793
may be formed on the color filter pattern 783 having a sub-
stantially flat surface.

[0190] A thickness of the data insulation layer 780 corre-
sponding to the reflective area RA may be greater than that of
the data insulation layer 780 corresponding to the transmis-
sive area TA. A thickness of the color filter pattern 783 cor-
responding to the reflective area RA may be less than that of
the color filter pattern 783 corresponding to the transmissive
area TA.

[0191] A block diagram illustrating a light route and sche-
matic diagrams illustrating polarization states according to
the present exemplary embodiment are substantially the same
as the light route and the schematic diagrams in FIG. §, FIG.
6A and FIG. 6B except that the display panel includes the
display substrate 700, the opposite substrate 201 and the
reflective layer 785 in FIG. 7 instead of the display substrate
100, the opposite substrate 200 and the reflective layer 185 in
FIG. 1. Thus, the same reference numerals are used for the
same elements, and thus, a detailed description thereof will be
omitted.

[0192] The first electrode bars may be separated from the
second electrode bars according to the present exemplary
embodiment by the first switching element Qa, the second
switching element Qb, the third switching element Qc and the
fourth switching element Qd formed at the center of the pixel
area P. Therefore, a manufacturing step in which the first
electrode bars and the second electrode bars are formed may
be performed correctly. In addition, a separation distance
between the respective first electrode bars and a separation
distance between the respective second electrode bars may be
adjusted accurately.

[0193] FIG. 11 is a plan view illustrating a display panel
according to still another exemplary embodiment of the
present invention. FIG. 12 is a cross-sectional view taken
along line HI-1II" in FIG. 11.

[0194] An opposite substrate 200 of the display panel
according to the present exemplary embodiment is substan-
tially the same as the opposite substrate 200 in FIG. 2. In
addition, a display substrate 800 according to the present
exemplary embodiment is substantially the same as the dis-
play substrate 700 in FIG. 8 except that the display substrate
800 includes a planarization layer 883 instead of the color
filter pattern 783 and except that the display substrate 800 has
different shapes of first electrode bars and second electrode
bars. Thus, identical reference numerals are used in FIG. 8 to
refer to components that are the same or like those shown in
FIG. 2, and a detailed description thereof will be omitted.
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[0195] Referring to FIG. 11 and FIG. 12, the display panel
according to the present exemplary embodiment includes the
display substrate 800, the opposite substrate 200 and the
liquid crystal layer 300.

[0196] The display substrate 800 according to the present
exemplary embodiment does not include the light-blocking
pattern 784 in FIG. 8

[0197] The planarization layer 883 is formed on the reflec-
tive layer 785 and the organic insulation layer 782. Therefore,
cell gaps of the display panel may be equal to each other
through the whole area of the display panel, and a transparent
electrode may be formed on the planarization layer 883.
[0198] A common electrode 891 and a pixel electrode 893
including a transparent conductive material such as indium
tin oxide (ITO), indium zinc oxide (IZO), etc., are formed on
the planarization layer 883.

[0199] The common electrode 891 and the pixel electrode
893 are substantially the same as the common electrode 791
and the pixel electrode 793 in FIG. 7 except for a separation
distance d3 between the first electrode bars and a separation
distance d4 between the second electrode bars. Thus, a
detailed description thereof will be omitted.

[0200] The first electrode bars include a first sub-common
electrode 891a and a first sub-pixel electrode 893a. The sepa-
ration distance d3 between the first electrode bars in an area
close to the first data line 771a and an area close to the second
data line 7715 is greater than in a center area between the first
data line 771a and the second data line 7715.

[0201] The second electrode bars include a second sub-
common electrode 8915 and a second sub-pixel electrode
893b. The separation distance d4 between the second elec-
trode bars in an area close to the first data line 771a and an
area close to the second data line 7715 is greater than in a
center area between the first data line 771a and the second
data line 771b.

[0202] The separation distances d3 between the first elec-
trode bars are substantially non-uniform, and the separation
distances d4 between the second electrode bars are also sub-
stantially non-uniform as illustrated in FIG. 11. However, an
average of the separation distances d3 and an average of the
separation distances d4 are substantially the same as the aver-
age of the separation distances d1 and the average of the
separation distances d2, respectively. Thus, the average of the
separation distances d3 is greater than the average of the
separation distances d4 so that an electric field of the reflec-
tive area RA is about half of an electric field of the transmis-
sive area TA.

[0203] An equivalent circuit diagram illustrating a pixel
area shown in FIG. 11 is substantially the same as the equiva-
lent circuit diagram in FIG. 9. Thus, a detailed description
thereof will be omitted.

[0204] A flowchart illustrating a method of manufacturing
the display substrate in FIG. 11 is substantially the same as
the flowchart in FIG. 10 except for forming the planarization
layer 883 instead of the color filter pattern 783 (step S115).
Thus, a detailed description thereof will be omitted.

[0205] A block diagram illustrating a light route and sche-
matic diagrams illustrating polarization states according to
the present exemplary embodiment are substantially the same
as the light route and the schematic diagrams in FIG. 5, FIG.
6A and FIG. 6B except that the display panel includes the
display substrate 800 and the reflective layer 785 in FIG. 12
instead of the display substrate 100 in F1G. 2. Thus, identical
reference numerals are used in FIG. 11 and FIG. 12 to refer to
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components that are the same or like those shown in FIG. 5,
FIG. 6A and FIG. 6B, and a detailed description thereof will
be omitted.

[0206] According to the present exemplary embodiment,
the separation distances d3 and the separation distances d4
respectively included in the common electrode 891 and the
pixel electrode 893 are not uniform. Thus, viewing angle of an
LCD device is improved.

[0207] FIG. 13 is a plan view illustrating a display panel
according to still another exemplary embodiment of the
present invention.

[0208] A cross-sectional view taken along line IV-IV'
shown in FIG. 13 is substantially the same as the cross-
sectional view in FIG. 8. Thus, a detailed description thereof
will be omitted.

[0209] The display panel according to the present exem-
plary embodiment is the same as the display substrate 700 in
FIG. 7 except for shapes of first and second electrode bars of
the display substrate 900. Thus, a detailed description thereof
will be omitted.

[0210] Referring to FIG. 8 and FIG. 13, the display panel
according to the present exemplary embodiment includes the
display substrate 900, the opposite substrate 201 and the
liquid crystal layer 300. In this case, the opposite substrate
201 is substantially the same as the opposite substrate 201 in
FIG. 8.

[0211] A common electrode 991 and a pixel electrode 993
including a transparent conductive material such as indium
tin oxide (ITO), indium zinc oxide (IZO), etc., are formed on
the color filter pattern 783.

[0212] The common electrode 991 receives a first voltage
level from a first data line 971a, and the pixel electrode 993
receives a second voltage level from a second data line 9715,
[0213] The common electrode 991 includes a first sub-
common electrode 991a corresponding to the reflective area
RA and a second common electrode 9915 corresponding to
the transmissive area TA.

[0214] The pixel electrode 993 includes a first sub-pixel
electrode 9934 corresponding to the reflective area RA and a
second pixel electrode 9935 corresponding to the transmis-
sive area TA.

[0215] The first sub-common electrode 991a and the first
sub-pixel electrode 993a are alternately disposed, and the
second sub-common electrode 9912 and the second sub-pixel
electrode 9935 are alternately disposed.

[0216] In this case, the first sub-common electrode 991a
and the corresponding first sub-pixel electrode 993a are
defined as first electrode bars and the second sub-common
electrode 9915 and the corresponding second sub-pixel elec-
trode 9935 are defined as second electrode bars.

[0217] Thefirst sub-common electrode 991a makes contact
with the first contact electrode 777a and the first sub-pixel
electrode 993a makes contact with the second contact elec-
trode 777b.

[0218] The second sub-common electrode 9915 makes
contact with the third contact electrode 777¢ and the second
sub-pixel electrode 9935 makes contact with the fourth con-
tact electrode 7774.

[0219] The outer shape of the pixel area P is rectangular.

[0220] The first sub-common electrode 991a and the sec-
ond sub-common electrode 9915 respectively include a first
negative stem part and a second negative stem part overlap-
ping the first data line 971a.
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[0221] The first sub-common electrode 991a includes a
first negative branching part extended horizontally from the
center of the first negative stem part.

[0222] Anupper portion of the first negative branching part
is extended in a first diagonal direction and a lower portion of
the first negative branching part is extended in a second diago-
nal direction.

[0223] The first diagonal direction may form an angle of
about 45 degrees or about 225 degrees with respect to the gate
line 721. The second diagonal direction may form an angle of
about 135 degrees or about 315 degrees with respect to the
gate line 721.

[0224] The second sub-common electrode 99154 includes a
second negative branching part extended horizontally from
the center of the second negative stem part.

[0225] An upper portion of the second negative branching
part is extended in the first diagonal direction and a lower
portion of the second negative branching part is extended in
the second diagonal direction.

[0226] The first sub-pixel electrode 993a and the second
sub-pixel electrode 9935 respectively include a first positive
stem part and a second positive stem part overlapping the
second data line 9715.

[0227] The first sub-pixel electrode 993a includes a first
positive branching part extended horizontally from ends of
the first positive stem part.

[0228] Thefirst positive branching part of the first sub-pixel
electrode 993¢ is extended in the first diagonal direction and
the second diagonal direction to be disposed alternately with
the first negative branching part.

[0229] The second sub-pixel electrode 9934 includes a sec-
ond positive branching part extended horizontally from ends
of the second positive stem part.

[0230] The second positive branching part of the second
sub-pixel electrode 9935 is extended in the second diagonal
direction and the first diagonal direction to be disposed alter-
nately with the second negative branching part.

[0231] In this case, a sum of the size of the first negative
branching part and the size of the first positive branching part
is about half of a sum of the size of the second negative
branching part and the size of the second positive branching
part. In addition, an average of separation distances d3
between the first electrode bars and an average of separation
distances d6 between the second electrode bars are substan-
tially the same as the average of the separation distances d3
and the average of the separation distances d4, respectively.
Thus, the average of the separation distances d5 is greater
than the average of the separation distances dé so that an
electric field of the reflective area RA is about half of an
electric field of the transmissive area TA.

[0232] An equivalent circuit diagram illustrating a pixel
area shown in FIG. 13 is substantially the same as the equiva-
lent circuit diagram in FIG. 9. Thus, a detailed description
thereof will be omitted.

[0233] A flowchart illustrating a method of manufacturing
the display substrate in FIG. 13 is substantially the same as
the flowchart in FIG. 10. Thus, a detailed description thereof
will be omitted.

[0234] A block diagram illustrating a light route and sche-
matic diagrams illustrating polarization states according to
the present exemplary embodiment are substantially the same
as the light route and the schematic diagrams in FIG. 5, FIG.
6A and FIG. 6B except that the display panel includes the
display substrate 900, the opposite substrate 201 and the
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reflective layer 785 in FIG. 13 instead of the display substrate
100, the opposite substrate 200 and the reflective layer 185 in
FIG. 1. Thus, the same reference numerals are used for the
same elements, and thus, a detailed description thereof will be
omitted.

[0235] According to the present exemplary embodiment,
the first electrode bars are formed in the first diagonal direc-
tion and the second diagonal direction and the second elec-
trode bars are formed in the first diagonal direction and the
second diagonal direction. Therefore, forming directions of
the first electrode bars and the second electrode bars are
various. Thus, viewing angle of an LCD device is improved.

[0236] FIG. 14 isacross-sectional view illustrating an LCD
device according to still another exemplary embodiment of
the present invention.

[0237] The LCD in FIG. 14 is substantially the same as the
LCD in FIG. 5 except that an optical unit 601 further includes
a diffusion plate 620 and except that an adhesive layer 625 is
spread on the diffusion plate 620 instead of on the second
polarization plate 610. Thus, a detailed description thereof
will be omitted. In addition, a display panel 400 in FIG. 14
may include the display panels according to the previous
exemplary embodiments.

[0238] Referring to FIG. 5 and FIG. 14, the LCD according
to the present exemplary embodiment includes the display
panel 400, the first optical unit 500, the second optical unit
601 and the backlight unit 50.

[0239] The second optical unit 601 includes a plurality of
optical films. For example, the second optical unit 601
includes the second polarization plate 610, the diffusion plate
620 and the second compensation film 630. The second com-
pensation film 630 is disposed over the display panel 400. The
diffusion plate 620 is disposed over the second compensation
film 630. The second polarization plate 610 is disposed over
the diffusion plate 620. The adhesive layer 625 including
scattering particles 621 is spread on the diffusion plate 620.
The adhesive layer 625 may be spread under the diffusion
plate 620 or on both surfaces of the diffusion plate 620. The
adhesive layer 625 having an embossing pattern spread on the
diffusion plate 620 is described. Alternatively, the adhesive
layer 625 may be omitted and a surface including the scatter-
ing particles 621 may be embossed. In addition, according to
the present exemplary embodiment, the diffusion plate 620 is
disposed between the second compensation film 630 and the
second polarization plate 610. Alternatively, the diffusion
plate 620 may be disposed between the opposite substrate 200
and the second compensation film 630.

[0240] Schematic diagrams illustrating polarization states
of light when the LCD of FIG. 14 is used are substantially the
same as the schematic diagrams in FIG. 6A and FIG. 6B.
Thus, a detailed description thereof will be omitted.

[0241] According to the present exemplary embodiment,
the diffusion plate 620 including the adhesive layer 625 may
prevent interference fringes having rainbow colors when the
LCD device is driven. In addition, a haze value of the LCD
device may be adjusted from about 5% to about 70% so that
the LCD device is embodied to be appropriate for outdoor
use.

[0242] According to some exemplary embodiments of the
present invention, a separation distance between a common
electrode and a pixel electrode in a reflective area is larger
than that in a transmissive area. Therefore, cell gaps of a
liquid crystal layer may be embodied freely so that a large-
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scaled display panel embodies a transflective-type LCD.
Therefore, viewing angle may be improved and power con-
sumption may be reduced.

[0243] Additionally, distances between the common elec-
trode and the pixel electrode and shapes of the common
electrode and the pixel electrode may be various so that view-
ing angle may be improved and power consumption may be
reduced further.

[0244] The foregoing is illustrative of the present invention
and is not to be construed as limiting thereof. Although a few
exemplary embodiments of the present invention have been
described, those skilled in the art will readily appreciate that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents. In the claims, means-plus-function clauses
are intended to cover the structures described herein as pet-
forming the recited function and not only structural equiva-
lents but also equivalent structures. Therefore, it is to be
understood that the foregoing is illustrative of the present
invention and is not to be construed as limited to the specific
exemplary embodiments disclosed, and that modifications to
the disclosed exemplary embodiments, as well as other exem-
plary embodiments, are intended to be included within the
scope of the appended claims.

What is claimed is:

1. A display substrate, comprising:

abasesubstrate comprising a pixel area comprising a trans-
missive area and a reflective area;

a reflective layer disposed in the reflective area of the base
substrate;

a common electrode comprising a first sub-common elec-
trode disposed in the reflective area and a second sub-
common electrode disposed in the transmissive area;
and

a pixel electrode comprising a first sub-pixel electrode
spaced apart from the first sub-common electrode by a
first distance in the reflective area, and a second sub-
pixel electrode spaced apart from the second sub-com-
mon electrode by a second distance in the transmissive
area, wherein the second distance is less than the first
distance.

2. The display substrate of claim 1, wherein the first sub-
common electrode comprises a plurality of first sub-common
electrodes, and the first sub-pixel electrode comprises a plu-
rality of first sub-pixel electrodes each spaced apart from
corresponding first sub-common electrodes disposed in the
reflective area, and

the second sub-common electrode comprises a plurality of
second sub-common electrodes, and the second sub-
pixel electrode comprises a plurality of second sub-pixel
electrodes spaced apart from corresponding second sub-
common electrodes disposed in the transmissive area.

3. The display substrate of claim 2, wherein a separation
distance between at least one of the first sub-common elec-
trodes and the corresponding first sub-pixel electrode is dif-
ferent from a separation distance between another of the first
sub-common electrodes and the corresponding first sub-pixel
electrode, and

a separation distance between at least one of the second
sub-common electrodes and the corresponding second
sub-pixel electrode is different from a separation dis-
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tance between another of the second sub-common elec-
trodes and the corresponding second sub-pixel elec-
trode.

4. The display substrate of claim 2, wherein separation
distances between the first sub-common electrodes and the
corresponding first sub-pixel electrodes are substantially
equal to each other, and

separation distances between the second sub-common
electrodes and the corresponding second sub-pixel elec-
trodes are substantially equal to each other.

5. The display substrate of claim 2, wherein an average of
the separation distances between the first sub-common elec-
trodes and the corresponding first sub-pixel electrodes in the
reflective area is greater than an average of the separation
distances between the second sub-common electrodes and the
corresponding second sub-pixel electrodes in the transmis-
sive area.

6. The display substrate of claim 1, further comprising a
first data line and a second data line that are disposed on the
base substrate to receive different voltages, and

wherein the first sub-common electrode and the second
sub-common electrode are electrically connected to the
first data line, and the first sub-pixel electrode and the
second sub-pixel electrode are electrically connected to
the second data line.

7. The display substrate of claim 1, further comprising an
insulation layer disposed on the base substrate, the insulation
layer comprising an embossing pattern in the reflective area,
wherein

the common electrode and the pixel electrode are disposed
on the insulation layer,

the common electrode comprises a transparent conductive
material,

the pixel electrode comprises a transparent conductive
material, and

the reflective layer is disposed on the embossing pattern.

8. The display substrate of claim 7, wherein the embossing
pattern comprises a random convex pattern and a random
concave pattern.

9. The display substrate of claim 7, further comprising:

a first switching element disposed in the pixel area and
electrically connected to the first sub-common electrode
and the second sub-common electrode; and

a second switching element disposed in the pixel area and
electrically connected to the first sub-pixel electrode and
the second sub-pixel electrode.

10. The display substrate of claim 7, further comprising:

afirst switching element formed in a center of the pixel area
and electrically connected to the first sub-common elec-
trode;

a second switching element formed in the center of the
pixel area and electrically connected to the first sub-
pixel electrode;

a third switching element formed in the center of the pixel
area and electrically connected to the second sub-com-
mon electrode; and

afourth switching element formed in the center of the pixel
area and electrically connected to the second sub-pixel
electrode.

11. The display substrate of claim 10, wherein a separation
distance between the first sub-common electrode and the first
sub-pixel electrode disposed in a first area of the reflective
area is less than a separation distance between the second
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sub-common electrode and the second sub-pixel electrode in
a second area of the transmissive area,

a separation distance between the first sub-common elec-
trode and the first sub-pixel electrode disposed in a third
area of the reflective area is less than the separation
distance between the second sub-common electrode and
the second sub-pixel electrode in a fourth area of the
transmissive area, and

the first area and the second area are symmetrical with
respect to a center line of the pixel area, and the third area
and the fourth area are symmetrical with respect to the
center line of the pixel area.

12. A method of manufacturing a display substrate, the

method comprising:

forming a reflective layer on a base substrate comprising a
pixel area comprising atransmissive area and a reflective
area, the reflective layer formed in the reflective area;

forming afirst sub-pixel electrode in the reflective area, and
a second sub-pixel electrode in the transmissive area;
and

forming a first sub-common electrode spaced apart from
the first sub-pixel electrode by a first distance in the
reflective area, and a second sub-common electrode
spaced apart from the second sub-pixel electrode by a
second distance in the transmissive area, the second
distance being less than the first distance.

13. The method of claim 12, wherein the first sub-pixel
electrode, the second sub-pixel electrode, the first sub-com-
mon electrode and the second sub-common electrode are
simultaneously patterned using one mask.

14. The method of claim 12, further comprising forming an
insulation layer on the base substrate, the insulation layer
comprising an embossing pattern in the reflective area,

wherein the reflective layer is disposed on the embossing
pattem.

15. The method of claim 14, further comprising forming a
color filter pattern on the base substrate including the reflec-
tive layer,

wherein a thickness of the insulation layer in the reflective
area is greater than that of the insulation layer in the
transmissive area, and a thickness of the color filter
pattern in the reflective area is less than that of the color
filter pattern in the transmissive area.

16. A liquid crystal display (LCD) device, comprising;

adisplay substrate comprising a base substrate comprising
a pixel area comprising a transmissive area and a reflec-
tive area, areflective layer disposed in the reflective area,
a common electrode comprising a first sub-common
electrode disposed in the reflective area and a second
sub-common electrode disposed in the transmissive
area, and a pixel electrode comprising a first sub-pixel
electrode spaced apart from the first sub-common elec-
trode by a first distance in the reflective area and a second
sub-pixel electrode spaced apart from the second sub-
common electrode by a second distance in the transmis-
sive area, the second distance being less than the first
distance;

an opposite substrate facing the display substrate; and

a liquid crystal layer disposed between the opposite sub-
strate and the display substrate.

17. The LCD device of claim 16, wherein a cell gap of the
liquid crystal layer corresponding to the transmissive area is
substantially equal to that of the liquid crystal layer corre-
sponding to the reflective area.



US 2010/0328591 Al Dec. 30, 2010
14

18. The LCD device of claim 16, wherein a cell gap of the 20. The LCD device of claim 16, further comprising:
liquid crystal layer corresponding to the transmissive area is

Py : a first polarization plate disposed under the display sub-
smaller than that of the liquid crystal layer corresponding to

the reflective area. s'trate'; , .
19. The LCD device of claim 16, further comprising; a diffusion plate disposed over the opposite substrate and
a first polarization plate disposed under the display sub- comprising scattering particles; and
strate; and a second polarization plate disposed over the diffusion
asecond polarization plate disposed over the opposite sub- plate.

strate, the second polarization plate having an adhesive
layer including scattering particles spread thereon. ok oR R %
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