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ARRAY SUBSTRATE, METHOD OF
MANUFACTURING THE SAME, DISPLAY
PANEL HAVING THE SAME, AND LIQUID
CRYSTAL DISPLAY APPARATUS HAVING

THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 11/353,272, filed on Feb. 14, 2006, which claims
priority to Korean Patent Application No. 2005-15501 filed
on Feb. 24, 2005, and Korean Patent Application No. 2005-
61468 filed on Jul. 8, 2005, and all the benefits accruing
therefrom under 35 U.S.C. §119, and the contents of which in
their entireties are herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an array substrate, a
method of manufacturing the array substrate, a display panel
having the array substrate, and a liquid crystal display appa-
ratus having the array substrate. More particularly, the present
invention relates to an array substrate capable of enhancing a
viewing angle and an aperture ratio, a method of manufactur-
ing the array substrate, a display panel having the array sub-
strate, and a liquid crystal display apparatus having the array
substrate.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display (“LCD”) device
has a narrower viewing angle than that of a cathode ray tube
(“CRT”) display device. In order to widen the viewing angle,
a patterned vertical alignment (“PVA”’) mode LCD device, a
multi-domain first sub vertical alignment (“MVA”) mode
LCD device, an in-plane switching (“IPS”) mode LCD
device, etc. have been developed recently.

[0006] The PVA mode LCD device includes an upper sub-
strate, a lower substrate, and a liquid crystal layer positioned
there between and having liquid crystal molecules arranged
vertically with respect to the upper and lower substrates.
According to the PVA mode LCD device, the pixel electrodes
on the lower substrate and the common electrode on the upper
substrate include an opening pattern. Viewing angle is wid-
ened due to fringe fields generated by the pixel electrodes and
the common electrode.

BRIEF SUMMARY OF THE INVENTION

[0007] The present invention provides an array substrate
capable of enhancing a viewing angle and an aperture ratio.

[0008] The present invention also provides a method of
manufacturing the above-mentioned array substrate.

[0009] The present invention also provides a display panel
having the above-mentioned array substrate.

[0010] The present invention also provides an LCD appa-
ratus having the above-mentioned array substrate.

[0011] In exemplary embodiments of an array substrate
according to the present invention, the array substrate
includes a switching device, a storage capacitor, and a volt-
age-dividing capacitor. The switching device is formed in a
pixel region defined by two gate lines adjacent to each other
and two data lines adjacent to each other. The storage capaci-
tor is electrically connected to the switching device. The
voltage-dividing capacitor is disposed between the storage
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capacitor and one of the gate lines. The voltage-dividing
capacitor is electrically connected to the storage capacitor.
[0012] For example, a capacitance of the storage capacitor
is bigger than a capacitance of the voltage-dividing capacitor.
[0013] The storage capacitor is defined by the storage com-
mon wiring and a storage electrode extended from a drain
electrode of the switching device, where the storage electrode
is disposed over the storage common wiring.

[0014] The voltage-dividing capacitor includes a floating
electrode that is separated from the storage common wiring.
[0015] In particular, the voltage-dividing capacitor further
includes a voltage-dividing capacitor electrode extended
from the storage electrode, and the voltage-dividing capacitor
electrode at least partly overlaps with the floating electrode.
[0016] The array substrate may further include a first sub
pixel electrode electrically connected to the storage electrode
through a first contact hole, and a second sub pixel electrode
electrically connected to the floating electrode through a sec-
ond contact hole.

[0017] The first sub pixel electrode may receive a first volt-
age from the storage capacitor, and the second sub pixel
electrode may receive a second voltage from the voltage-
dividing capacitor that is less than the first voltage.

[0018] The first sub pixel electrode may occupy a greater
area within the pixel region than the second sub pixel elec-
trode.

[0019] In other exemplary embodiments of an array sub-
strate according to the present invention, the array substrate
includes a switching device, a storage capacitor, a first volt-
age-dividing capacitor, and a second voltage-dividing capaci-
tor. The switching device is formed in a pixel region. The
storage capacitor includes a storage common wiring dividing
the pixel region into a first region and a second region, and a
storage electrode extended from a drain electrode of the
switching device to be disposed over the storage common
wiring. The first voltage-dividing capacitor includes a first
floating electrode formed in the first region, and a first volt-
age-dividing capacitor electrode extended from the storage
electrode to be disposed over the first floating electrode. The
second voltage-dividing capacitor includes a second floating
electrode formed in the second region, and a second voltage-
dividing capacitor electrode extended from the storage elec-
trode to be disposed over the second floating electrode.
[0020] The array substrate may further include a first sub
pixel electrode, a second sub pixel electrode, and a third sub
pixel electrode. The first sub pixel electrode is electrically
connected to the storage electrode of the storage capacitor.
The second sub pixel electrode is electrically connected to the
first floating electrode of the first voltage-dividing capacitor
and disposed in the first region. The third sub pixel electrode
is electrically connected to the second floating electrode of
the second voltage-dividing capacitor and is disposed in the
second region.

[0021] Thefirst sub pixel electrode may be disposed in both
the first region and the second region, and may occupy a
greater area of the pixel region than the second and third sub
pixel electrodes.

[0022] The first sub pixel electrode may receive a first volt-
age from the storage capacitor, the second sub pixel electrode
may receive a second voltage from the first voltage-dividing
capacitor that is less than the first voltage, and the third sub
pixel electrode may receive a third voltage from the second
voltage-dividing capacitor that is less than the first voltage.
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The second and third voltages may be substantially same.
Alternatively, the third voltage may be less than the second
voltage.

[0023] Thefirst, second, and third sub pixel electrodes may
have opening patterns.

[0024] The first and second voltage-dividing capacitors
may have a substantially same size. Alternatively, the first and
second voltage-dividing capacitors may have different sizes
from each other.

[0025] A capacitance of the storage capacitor may be larger
than a capacitance of the first voltage-dividing capacitor, and
a capacitance of the first voltage-dividing capacitor may be
larger than or the same as a capacitance of the second voltage-
dividing capacitor.

[0026] In exemplary embodiments of a display panel
according to the present invention, the display panel includes
a first substrate, a second substrate, and a liquid crystal layer.
The first substrate includes a common electrode. The second
substrate faces the first substrate. The second substrate
includes a storage capacitor and a first voltage-dividing
capacitor. The storage capacitor includes a storage common
wiring and a storage electrode disposed over the storage
common wiring. The first voltage-dividing capacitor includes
a first floating electrode and a first voltage-dividing capacitor
electrode that is disposed over the first floating electrode and
electrically connected to the storage electrode. The liquid
crystal layer is disposed between the first and second sub-
strates.

[0027] The first floating electrode of the first voltage-divid-
ing capacitor is spaced apart from the storage common wir-
ing.

[0028] The second substrate may further include a first sub
pixel electrode, and a second sub pixel electrode. The first sub
pixel electrode is electrically connected to the storage elec-
trode of the storage capacitor. The second sub pixel electrode
is electrically connected to the first floating electrode of the
first voltage-dividing capacitor. The first sub pixel electrode
and the second sub pixel electrode have a first opening pat-
tern.

[0029] The common electrode includes a second opening
pattern that is discrepantly formed with respect to the first
opening pattern.

[0030] The storage capacitor and the voltage-dividing
capacitor have, for example, a different size from each other.
As a result, the liquid crystal layer includes a first portion of
liquid crystal molecules disposed between the first sub pixel
electrode and the common electrode, and a second portion of
liquid crystal molecules disposed between the second sub
pixel electrode and the common electrode, the first portion of
liquid crystal molecules and the second portion of liquid
crystal molecules forming a different inclination angle when
the display panel is driven.

[0031] An inclination angle between the first portion of
liquid crystal molecules and a virtual plane may be less than
an inclination angle between the second portion of liquid
crystal molecules and the virtual plane. An inclination angle
of'the first portion of liquid crystal molecules and the second
portion of liquid crystal molecules is substantially 90 degrees
when the display panel is not driven, and the inclination angle
between the second portion of liquid crystal molecules and
the virtual plane may be less than 90 degrees when the display
panel is driven.

[0032] The second substrate includes a second voltage-
dividing capacitor including a second floating electrode and a
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second voltage-dividing capacitor electrode that is disposed
over the second floating electrode and electrically connected
to the storage electrode, and the first and second voltage-
dividing capacitor electrodes are disposed at opposite sides
with reference to the storage common wiring.

[0033] For example, the first and second voltage-dividing
capacitors may have a different size from each other.

[0034] In exemplary embodiments of an LCD apparatus
according to the present invention, the LCD apparatus
includes a first sub liquid crystal capacitor, a second sub
liquid crystal capacitor, a storage capacitor, and a first volt-
age-dividing capacitor. The first sub liquid crystal capacitor
receives a pixel voltage from a switching device. The second
sub liquid crystal capacitor is adjacent to the first sub liquid
crystal capacitor. The storage capacitor first sustains the pixel
voltage applied to the first sub liquid crystal capacitor. The
first voltage-dividing capacitor applies a voltage that is
smaller than the pixel voltage to the second sub liquid crystal
capacitor.

[0035] The second sub liquid crystal capacitor and the stor-
age capacitor are electrically connected to each other in par-
allel, and the second sub liquid crystal capacitor and the first
voltage-dividing capacitor are electrically connected to each
other in series to divide the pixel voltage.

[0036] The first sub liquid crystal capacitor includes a com-
mon electrode, a first sub pixel electrode, and a liquid crystal
layer. The common electrode is formed on a first substrate.
The first sub pixel electrode is formed on a second substrate.
The liquid crystal layer is disposed between the common
electrode and the first sub pixel electrode. The storage capaci-
torincludes a storage electrode and a storage common wiring.
The storage electrode is electrically connected to the first sub
pixel electrode and the switching device to receive the pixel
voltage. The storage common wiring is spaced apart from the
storage electrode and faces the storage electrode.

[0037] The second sub liquid crystal capacitor includes the
common electrode, a second sub pixel electrode, and a liquid
crystal layer. The common electrode is formed on the first
substrate. The second sub pixel electrode is formed on the
second substrate. The liquid crystal layer is disposed between
the common electrode and the first pixel electrode. The first
voltage-dividing capacitor includes a first voltage-dividing
capacitor and a first floating electrode. The first voltage-
dividing capacitor electrode is electrically connected to the
storage electrode of the storage capacitor to receive the pixel
voltage. The first floating electrode faces the first voltage-
dividing capacitor electrode and is electrically connected to
the second sub pixel electrode.

[0038] The LCD apparatus may further include a third sub
liquid crystal capacitor and a second voltage-dividing capaci-
tor. The third sub liquid crystal capacitor is adjacent to the
storage capacitor. The second voltage-dividing capacitor is
electrically connected to the third sub liquid crystal capacitor
in series to apply a voltage that is lower than the pixel voltage
to the third sub liquid crystal capacitor.

[0039] The second and third sub liquid crystal capacitors
are disposed at opposite sides with respect to the first sub
liquid crystal capacitor.

[0040] A capacitance of the second sub liquid crystal
capacitor is, for example, substantially equal to a capacitance
of the third sub liquid crystal capacitor. Alternatively, a
capacitance of the second sub liquid crystal capacitor may be
different from a capacitance of the third sub liquid crystal
capacitor.
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[0041] The LCD apparatus may further include a liquid
crystal layer. Liquid crystal molecules within a first portion of
a pixel region formed within the first sub liquid crystal capaci-
tor have a different inclination angle with respect to a virtual
plane than liquid crystal molecules within a second portion of
the pixel region formed within the second sub liquid crystal
capacitor.

[0042] In exemplary embodiments of a method of manu-
facturing an array substrate according to the present inven-
tion, a first metal layer is formed on a base substrate. The first
metal layer is patterned to form a gate electrode, a storage
common wiring and a first floating electrode that is spaced
apart from the storage common wiring. A gate insulation
layer is formed on the base substrate having the gate elec-
trode, the storage common wiring and the first floating elec-
trode formed thereon. A portion of the gate insulation layer is
removed to expose a portion of the first floating electrode. A
second metal layer is formed on the gate insulation layer. The
second metal layer is patterned to form a drain electrode, a
source electrode spaced apart from the drain electrode, a
storage electrode that is electrically connected to the drain
electrode and disposed over the storage common wiring, and
a first voltage-dividing capacitor electrode that is electrically
connected to the storage electrode and disposed over the first
floating electrode. A portion of the first voltage-dividing
capacitor electrode is removed to expose the first floating
electrode. An optically transparent and electrically conduc-
tive layer that is electrically connected to the first floating
electrode and the storage electrode is formed. Then, the opti-
cally transparent and electrically conductive layer is pat-
terned to form a first sub pixel electrode that is electrically
connected to the storage electrode, and a second sub pixel
electrode that is electrically connected to the first floating
electrode and electrically insulated from the first sub pixel
electrode.

[0043] Therefore, an overlapping area with the data lines is
reduced to reduce the RC delay and enhance aperture ratio.
Furthermore, a possibility of an occurrence of an electrical
short is reduced. Additionally, when the storage capacitor has
different sizes, a viewing angle may be widened even more.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] The above and other features and advantages of the
present invention will become more apparent by describing in
detailed exemplary embodiments thereof with reference to
the accompanying drawings, in which:

[0045] FIG.1is alayoutillustrating an exemplary embodi-
ment of a pixel portion of a display panel according to the
present invention;

[0046] FIG. 2 is a cross-sectional view taken along line I-I'
in FIG. 1;
[0047] FIGS. 3 through 10 are cross-sectional views illus-

trating an exemplary process of manufacturing the array sub-
strate in FIG. 1;

[0048] FIG. 11 is a schematic view illustrating an inclina-
tion angle of an exemplary liquid crystal molecule of the
display panel in FIG. 1;

[0049] FIG. 12 is a layout illustrating another exemplary
embodiment of a pixel portion of a display panel according to
the present invention; and
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[0050] FIG. 13 is a schematic view illustrating an inclina-
tion angle of an exemplary liquid crystal molecule of the
display panel in FIG. 12.

DETAILED DESCRIPTION OF THE INVENTION

[0051] The invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0052] 1t will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
there between. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0053] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0054] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.
[0055] 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 relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations 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.

[0056] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
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that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0057] Embodiments ofthe present invention are described
herein with reference to cross section illustrations that are
schematic illustrations of idealized embodiments of the
present invention. As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing tech-
niques and/or tolerances, are to be expected. Thus, embodi-
ments of the present invention should not be construed 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, a region illustrated or
described as flat may, typically, have rough and/or nonlinear
features. Moreover, sharp angles that are illustrated may be
rounded. Thus, the regions illustrated in the figures are sche-
matic in nature and their shapes are not intended to illustrate
the precise shape of a region and are not intended to limit the
scope of the present invention.

[0058] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0059] FIG.1is alayoutillustrating an exemplary embodi-
ment of a pixel portion of a display panel according to the
present invention, and FIG. 2 is a cross-sectional view taken
along line I-I' in FIG. 1.

[0060] Referring to FIGS. 1 and 2, a display panel includes
anarray substrate 100, a color filter substrate 200, and a liquid
crystal layer 300 disposed between the array substrate 100
and the color filter substrate 200.

[0061] The array substrate 100 includes a first transparent
substrate 101, a plurality of gate lines GL, a plurality of data
lines (or source lines) DL, and a plurality of pixel portions.
The gate lines GL and the data lines DL are disposed over (or
formed on) the first transparent substrate 101, which may be
an insulating substrate. The gate lines GL are extended along
a first direction, and the data lines DL are extended along a
second direction that is substantially perpendicular to the first
direction. The gates lines GL and the data lines DL are insu-
lated from each other by, for example, the gate insulation
layer 102, as will be further described below. Each pixel
portion is defined by one of the gate lines GL and one of the
data lines DL. In other words, a pixel portion is positioned
between an adjacent pair of gate lines GL and an adjacent pair
of data lines DL, although the pixel electrode contained
therein is connected to one gate line GL and one data line DL
of each pair.

[0062] Each of the pixel portions includes a first sub liquid
crystal capacitor 1100, a second sub liquid crystal capacitor
1200, a storage capacitor 150, and a first voltage-dividing
capacitor 160. The storage capacitor 150 is a first sub capaci-
tor, and the first-voltage dividing capacitor 160 is a second
sub capacitor of the pixel portion. The first sub liquid crystal
capacitor 1100 receives a pixel voltage from a switching
device 110, as will be further described below. The second
sub liquid crystal capacitor 1200 is adjacent to the first sub
liquid crystal capacitor 1100. The storage capacitor 150 is
electrically connected to the second sub liquid crystal capaci-
tor 1200 in parallel, so that the storage capacitor 150 first
sustains the pixel voltage applied to the first sub liquid crystal
capacitor 1100. The first voltage-dividing capacitor 160 is
electrically connected to the second sub liquid crystal capaci-
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tor 1200, so that the pixel voltage is divided by the first
voltage-dividing capacitor 160 and the second sub liquid
crystal capacitor 1200. As a result, a voltage that is lower than
the pixel voltage is applied to the second sub liquid crystal
capacitor 1200. Each pixel portion may further include a third
sub liquid crystal capacitor 1300 and a second voltage-divid-
ing capacitor 170 electrically connected to the third sub liquid
crystal capacitor 1300 in parallel. The second voltage-divid-
ing capacitor 170 is a third sub capacitor of the pixel portion.
[0063] In addition to the storage capacitor 150, the first
voltage-dividing capacitor 160, the second voltage-dividing
capacitor 170, and the switching device 110, each pixel por-
tion also includes a first sub pixel electrode 131, a second sub
pixel electrode 132, and a third sub pixel electrode 133.
[0064] The switching device 110 includes a gate electrode
111 electrically connected to one of the gate lines GL, a
source electrode 113 electrically connected to one of the data
lines DL, and a drain electrode 114 electrically connected to
the first sub pixel electrode 131. A semiconductor layer 112 is
disposed between the gate electrode 111, and the source and
drain electrodes 113, 114. The semiconductor layer 112
includes an activation layer 112a and an ohmic contact layer
112b. The switching device 110 may be embodied as an
inverse staggered type, otherwise known as a bottom gate thin
film transistor (“TFT”), as shown in FIG. 2. Alternatively, the
switching device 110 may be embodied as a staggered type,
otherwise known as a top gate TFT.

[0065] The first sub pixel electrode 131 is electrically con-
nected to the drain electrode 114 through a first contact hole
153. As illustrated in FIG. 1, the first sub pixel electrode 131
may have a substantially triangular shape having a first side
corresponding to a data line DL defining the pixel portion,
such as the data line DL from which the source electrode 113
extends, and second and third sides extending from opposite
ends of the first side to a point overlying the storage common
wiring 151 of the storage capacitor 150. For example, the
point overlying the storage common wiring 151 may extend
to the data line DL that is adjacent to the data line DL defining
the pixel portion and bordering the pixel portion. The first sub
pixel electrode 131 may have indentations along areas over-
lying the storage common wiring 151. The second sub pixel
electrode 132 and the third sub pixel electrode 133 are sym-
metrical with respect to the first sub pixel electrode 131, and
while spaced from the first sub pixel electrode 131, may
substantially fill a remaining area of the pixel area not occu-
pied by the first sub pixel electrode 131. For example, the
second sub pixel electrode 132 and the third sub pixel elec-
trode 133 may be substantially right-triangular shaped with
first sides parallel to the second and third sides, respectively,
of the first sub pixel electrode 131, second sides correspond-
ing to the data line DL, and third sides corresponding to
opposite gate lines GL. Thus, the second and third sub pixel
electrodes 132, 133 have smaller areas than the first sub pixel
electrode 131. While a particular arrangement of the first,
second, and third sub pixel electrodes 131, 132, and 133 has
been illustrated and described, it should be understood that
variations thereof are within the scope of these embodiments.
[0066] The first sub pixel electrode 131, the second sub
pixel electrode 132, and the third sub pixel electrode 133
include first opening patterns 135. By example only, the open-
ing patterns 135 on one side of the storage common wiring
151 may extend at 45 degree angles relative to the gate lines
GL and may be spaced parallel with respect to each other. The
opening patterns 135 on the opposite side of the storage
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common wiring 151 may extend at 135 degree angles relative
to the gate lines GL and may be spaced parallel with respect
to each other. The opening patterns 135 overlying the storage
common wiring 151 may be arranged parallel to the storage
common wiring 151. Thus, the opening patterns 135 on one
side of the storage common wiring 151 may be a mirror image
of opening patterns 135 on an opposite side of the storage
common wiring 151 within each pixel portion. The first and
third sub pixel electrodes 132 and 133 are separated from
each other. The first and third sub pixel electrodes 132 and
133 are electrically insulated from each other.

[0067] The storage capacitor 150 includes the storage com-
mon wiring 151 and a storage electrode 152. The storage
common wiring 151 is substantially in parallel with the gate
lines GL, and divides the pixel portion into a first region P1
and a second region P2. The second sub pixel electrode 132
may thus be positioned in the first region P1, the third sub
pixel electrode 133 may be positioned in the second region
P2, and the first sub pixel electrode 131 may be positioned in
both the first region P1 and the second region P2. The storage
capacitor 150 is parallel connected to the first sub liquid
crystal capacitor 1100 having the first sub pixel electrode 131,
the liquid crystal layer 300, and the common electrode 230, so
that the storage capacitor 150 first sustains the pixel voltage
applied to the first sub pixel electrode 131.

[0068] The storage common wiring 151 having a first size
corresponds to a first electrode of the storage capacitor 150. A
storage electrode 152 extended from the drain electrode 114
corresponds to a second electrode of the storage capacitor
150. The first contact hole 153 is formed at an insulation layer
104 disposed on the storage electrode 152, so that the drain
electrode 114 and the first sub pixel electrode 131 are elec-
trically connected to each other through the first contact hole
153. A gate insulation layer 102 disposed between the storage
electrode 152 and the storage common wiring 151 electrically
insulates the storage electrode 152 and the storage common
wiring 151 from each other.

[0069] The pixel voltage is applied to the drain electrode
114 through the switching device 110. The storage electrode
152 is electrically connected to the drain electrode 114 of the
switching device 110, and thus the pixel voltage applied to the
drain electrode 114 of the switching device 110 is applied to
the first sub pixel electrode 131 through the source electrode
113.

[0070] Equal voltage (or the pixel voltage) is applied to
both the storage electrode 152 and the first sub pixel electrode
131. As a result, a connection between the storage capacitor
150 including the storage electrode 152, and the first sub
liquid crystal capacitor 1100 having the first sub pixel elec-
trode 131 corresponds to a parallel connection.

[0071] The first voltage-dividing capacitor 160, positioned
in the first region P1 of the pixel portion, includes a first
floating electrode 161 and a first voltage-dividing capacitor
electrode 162.

[0072] Thefirst floating electrode 161 has a second size that
is smaller than the first size of the storage common wiring
151. The first voltage-dividing capacitor electrode 162 that is
extended from the storage electrode 152 is disposed over the
first floating electrode 161. The first floating electrode 161 is
electrically connected to the second sub pixel electrode 132
through the second contact hole 163. The first voltage-divid-
ing capacitor electrode 162 is electrically connected to the
storage electrode 152, so that the pixel voltage outputted from
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the drain electrode 114 of the switching device 110 is applied
to the first voltage-dividing capacitor 162 through the storage
electrode 152.

[0073] Furthermore, the second sub pixel electrode 132 that
is opposite to the first voltage-dividing capacitor 160 is elec-
trically connected to the first floating electrode 161. There-
fore, a connection between the second sub liquid crystal
capacitor 1200 having the second sub pixel electrode 132, and
the first voltage-dividing capacitor 160 having the first float-
ing electrode 161 corresponds to a serial connection.

[0074] Therefore, the pixel voltage applied to the first volt-
age-dividing capacitor electrode 162 is divided by the first
voltage-dividing capacitor 160 and the second sub liquid
crystal capacitor 1200. In other words, a voltage that is lower
than the pixel voltage is applied to the second sub liquid
crystal capacitor 1200.

[0075] Thesecond voltage-dividing capacitor 170, which s
a third sub capacitor of the pixel portion, includes a second
floating electrode 171 and a second voltage-dividing capaci-
tor electrode 172, and is positioned within the second region
P2 of the pixel portion.

[0076] The second floating electrode 171 has the second
size, or at least substantially the same size as the first floating
electrode 161. Additionally, the first and second floating elec-
trodes 161 and 171 are symmetrical with each other with
respect to the storage common wiring 151.

[0077] The second voltage-dividing capacitor electrode
172 is extended from the storage electrode 152, and disposed
over the second floating electrode 171. The second floating
electrode 171 is electrically connected to the third sub pixel
electrode 133 through the third contact hole 173. The second
floating electrode 171 corresponds to a first electrode of the
second voltage-dividing capacitor 170. The common elec-
trode 230 of the color filter substrate 200 corresponds to a
second electrode of the second voltage-dividing capacitor
170.

[0078] The color filter substrate 200 includes a second
transparent substrate 201, a light-blocking layer 210, a color
filter layer 220, and a common electrode 230.

[0079] The light-blocking layer 210 has a plurality of open-
ing portions arranged in a matrix shape corresponding to the
pixel portions of the array substrate 100. The light-blocking
layer 210 blocks light that is leaked through a space between
the pixel portions.

[0080] The color filter layers 220 are disposed on portions
of the second transparent substrate 201 exposed through the
opening portions of the light-blocking layer 210. The color
filter layers 220 include, for example, ared color filter, a green
color filter, and a blue color filter.

[0081] The common electrode 230 is formed on the color
filter layers 220. The common electrode 230 corresponds to a
counter electrode of the pixel electrode, which includes the
first sub pixel electrode 131, the second sub pixel electrode
132, and the third sub pixel electrode 133. The common
electrode 230 includes second opening patterns 235. The
second opening patterns 235 are discrepantly disposed with
the first opening patterns 135. In particular, when the array
substrate 100 and the color filter substrate 200 are combined
with each other, the first opening patterns 135 do not face the
second opening patterns 235. In other words, each of the
second opening patterns 235 is disposed between two adja-
cent first opening patterns 135.

[0082] The color filter substrate 200 optionally includes a
leveling layer (not shown) disposed on the light blocking
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layer 210 and the color filter layers 220 in order to protect the
light blocking layer 210 and the color filter layers 220 and
level a surface defined by the light blocking layer 210 and the
color filter layers 220.

[0083] The liquid crystal layer 300 is disposed between the
array substrate 100 and the color filter substrate 200. When a
pixel voltage is applied to the first sub, second sub, and third
sub pixel electrodes 131, 132, and 133, and the common
electrode 230, an arrangement of liquid crystal molecules
within the liquid crystal layer 300 is altered.

[0084] FIGS. 3 through 10 are cross-sectional views illus-
trating an exemplary process of manufacturing the array sub-
strate in FIG. 1.

[0085] Referring to FIGS. 3 and 4, a gate metal layer is
formed on the first transparent substrate 101. The gate metal
layer is patterned by using a first mask 410 to form the gate
lines GL, the storage common wiring 151, the first floating
electrode 161, the second floating electrode 171, and the gate
electrode 111.

[0086] Referringto FIG. 4, the storage common wiring 151
is formed, substantially in parallel, between two gate lines
GLn-1 and GLn adjacent to each other. The storage common
wiring 151 divides a pixel portion defined by the two gate
lines GLn-1 and GLn adjacent to each other into the first
region P1 and the second region P2.

[0087] The firstand second floating electrodes 161 and 171
are formed in the first and second regions P1 and P2, respec-
tively. The first and second floating electrodes 161 and 171
have an island shape. The first and second floating electrodes
161 and 171 are disposed symmetrically with each other with
respect to the storage common wiring 151.

[0088] Because the first and second floating electrodes 161
and 171 have island shapes, an overlapping region that is to be
formed between the first and second floating electrodes 161
and 171 and the data lines DL is reduced.

[0089] Therefore, an aperture ratio of the pixel portion is
enhanced. That is, a ratio of the area of a sub pixel to its total
screen area is increased, and thus the larger aperture ratio
allows more light to pass through the LCD making the LCD
appear brighter. Also, an RC delay of the data lines DL is
reduced. Furthermore, a possibility of an electrical short
between the storage common wiring 151 (or gate lines GL)
and the data lines DL is reduced.

[0090] Referring to FIGS. 5 through 8, a gate insulation
layer 102 is formed on the first transparent substrate 101
having the gate metal layer which has been patterned to form
the gate lines GL, the storage common wiring 151, the first
floating electrode 161, the second floating electrode 171, and
the gate electrode 111. The gate insulation layer 102 includes
silicon nitride (SiNx), silicon oxide (SiOx), etc. The gate
insulation layer 102 is formed to have a thickness of about
4500 angstroms.

[0091] The semiconductor layer 112 is formed on the gate
insulation layer 102. In particular, an amorphous silicon (“a-
Si”) layer and n+ doped a-Si layer are formed in sequence, for
example by chemical vapor deposition (“CVD”) method. The
a-Si layer and n+ doped a-Si layer are patterned to form the
semiconductor layer 112 having the activation layer 112a and
the ohmic contact layer 1124.

[0092] A data metal layer is formed over the first transpar-
ent substrate 101 having the gate insulation layer 102 and the
semiconductor layer 112 formed thereon. The data metal
layer is patterned using a second mask 420 to form the data
lines DL, the storage electrode 152, the first voltage-dividing
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capacitor electrode 162, the second voltage-dividing capaci-
tor electrode 172, the source electrode 113, and the drain
electrode 114. Thus, the switching device 110 is formed. The
first and second voltage-dividing capacitor electrodes 162
and 172 include the second and third contact holes 163 and
173, respectively, formed by using the second mask 420.

[0093] As shown in FIG. 8, the data lines DL are extended
along the second direction that is substantially perpendicular
to the first direction that is substantially parallel with the gate
lines GL. In other words, the data lines DL and the gate lines
GL are substantially perpendicular to each other. The storage
electrode 152, a first metal pattern, is disposed over the stor-
age common wiring 151, and the first and second voltage-
dividing capacitor electrodes 162 and 172 are disposed over
the first and second floating electrodes 161 and 171, respec-
tively.

[0094] The first voltage-dividing capacitor electrode 162 is
extended from the storage electrode 152 to be disposed over
the first floating electrode 161. The second voltage-dividing
capacitor electrode 172 is extended from the storage elec-
trode 152 to be disposed over the second floating electrode
171. The second and the third contact holes 163 and 173 are
formed at the first and second voltage-dividing capacitor elec-
trodes 162 and 172, respectively.

[0095] The source and drain electrodes 113 and 114 are
disposed on the semiconductor layer 112, and a portion of the
ohmic contact layer 1125 disposed between the source and
drain electrodes 113 and 114 is removed by using the source
and drain electrodes 113 and 114 as a mask, so that a channel
layer of the switching device 110 is completed.

[0096] Referring to FIGS. 6 and 7, a passivation layer 103
is formed on the patterned data metal layer, such that the
passivation layer 103 has a thickness of no more than about
4000 angstroms.

[0097] A photoresist is coated on the passivation layer 103
to have a thickness of about 2 um to about 4 pm, so that the
insulation layer 104 is formed. The photoresist may be
coated, for example by a spin coating method. The insulation
layer 104 is optically formed.

[0098] Portions of the insulation layer 104 are removed
through a photolithography process using a third mask 430 to
form the first, second, and third contact holes 153, 163, and
173. In particular, the first contact hole 153 is formed such
that a portion of the storage electrode 152 extended from the
drain electrode 114 is exposed through the first contact hole
153, and portions of the insulation layer 104, the passivation
layer 103, and the gate insulation layer 102 disposed at the
second and third contact holes 163 and 173 are also removed.
Alternatively, portions of the insulation layer 104, which
corresponds to the first, second, and third contact holes 153,
163, and 173, may be removed first and then the passivation
layer 103 may be etched.

[0099] Referring to FIG. 8, other than at the gate lines GL,
the data lines DL overlap with the gate metal layer only at a
region where the storage common electrode wiring 151 and
the data lines DL are intersected with each other. The first and
second floating electrodes 161 and 171 have an island shape,
so that the first and second floating electrodes 161 and 171 do
not overlap with the data lines DL.

[0100] As aresult, an overlapping region between the gate
lines GL or the storage common wiring 151 and the data lines
DL is reduced to enhance the aperture ratio. Furthermore, the
RC delay of the data lines DL is reduced.
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[0101] Referring to FIGS. 9 and 10, a pixel electrode layer
is formed over the first transparent substrate 101 having the
insulation layer 104 formed thereon. The pixel electrode layer
includes an optically transparent and electrically conductive
material such as indium tin oxide (“ITO”), indium zinc oxide
(“IZ0”), etc.

[0102] The pixel electrode layer is patterned through a pho-
tolithography process by using a fourth mask 440 to form the
first sub pixel electrode 131, the second sub pixel electrode
132, and the third sub pixel electrode 133. Additionally, the
first opening patterns 135 of the first sub pixel electrode 131,
the second sub pixel electrode 132, and the third sub pixel
electrode 133 are formed.

[0103] Referring to FIG. 10, the first sub pixel electrode
131, the second sub pixel electrode 132, and the third sub
pixel electrode 133 are formed at the pixel portion. The first
sub pixel electrode 131 corresponds to the storage capacitor
150, the second sub pixel electrode 132 corresponds to the
first voltage-dividing capacitor 160, and the third sub pixel
electrode 133 corresponds to the second voltage-dividing
capacitor 170.

[0104] A first voltage V1 stored by the storage capacitor
150 is applied to the first sub pixel electrode 131, a second
voltage V2 stored by the first voltage-dividing capacitor 160
is applied to the second sub pixel electrode 132, and a third
voltage V3 stored by the second voltage-dividing capacitor
170 is applied to the third sub pixel electrode 133.

[0105] The first and second voltage-dividing capacitors
160,170 are electrically charged by a same voltage so that the
second and third voltages V2 and V3 are substantially equal to
each other. In other words, the same voltages are applied to
the second and third sub pixel electrodes 132, 133.

[0106] FIG. 11 is a schematic view illustrating an inclina-
tion angle of an exemplary liquid crystal molecule of the
display panel in FIG. 1. The inclination angle corresponds to
an angle of director of the liquid crystal molecule within the
liquid crystal layer 300 with respect to a virtual plane that is
substantially perpendicular to the array substrate 100.

[0107] Referring to FIGS. 1 and 11, liquid crystal mol-
ecules are vertically arranged when no electric field is applied
thereto. In other words, the inclination angle is about 90
degrees.

[0108] When electric fields are applied to the liquid crystal
in order to display an image, the first voltage V1 is applied to
the storage capacitor 150, and second and third voltages V2
and V3 that are substantially the same are applied to the first
and second voltage-dividing capacitors 160 and 170, respec-
tively, so that the liquid crystal molecules are arranged such
the liquid crystal molecules corresponding to the storage
capacitor 150 are arranged to form a first inclination angle 0,
and the liquid crystal molecules corresponding to the first and
third sub capacitors 160 and 170 are arranged to form a
second inclination angle 0,.

[0109] In particular, when the first voltage V1 is applied to
the storage capacitor 150, the liquid crystal molecules corre-
sponding to the storage capacitor 150 are arranged to form the
firstinclination angle 0, and when the second voltage V2 that
is lower than the first voltage V1 is applied to the first and
second voltage-dividing capacitors 160 and 170, the liquid
crystal molecules corresponding to the first and second volt-
age-dividing capacitors 160 and 170 are arranged to form the
second inclination angle 0, that is greater than the first incli-
nation angle 6, (0<6,, 6,<90°, 6,<6,).
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[0110] As described above, one pixel portion is driven by
differing storage capacitors to form two different inclination
angles, so that viewing angle of the LCD is widened.

[0111] FIG. 12 is a layout illustrating another exemplary
embodiment of a pixel portion of a display panel according to
the present invention.

[0112] Referring to FIG. 12, an array substrate includes a
plurality of gate lines GL, a plurality of data lines (or source
lines) DL, and a plurality of pixel portions. The gate lines GL.
are extended along a first direction, and the data lines DL are
extended along a second direction that is substantially per-
pendicular to the first direction. Each of the pixel portions is
defined by one of the gate lines GL and one of the data lines
DL, as previously described with respect to FIGS. 1 and 2.

[0113] Each of the pixel portions includes a switching
device 510, a first sub pixel electrode 531, a second sub pixel
electrode 532, a third sub pixel electrode 533, a storage
capacitor 550, a first voltage-dividing capacitor 560, and a
second voltage-dividing capacitor 570.

[0114] The switching device 510 includes a gate electrode
511 electrically connected to one of the gate lines GL, a
source electrode 513 electrically connected to one of the data
lines DL, and a drain electrode 514 electrically connected to
the first sub pixel electrode 531. A semiconductor layer is
disposed between the gate electrode 511, and the source and
drain electrodes 513 and 514. The first sub pixel electrode 531
is electrically connected to the drain electrode 514 through a
first contact hole 553. The second sub pixel electrode 532 and
the third sub pixel electrode 533 are symmetrical with respect
to the first sub pixel electrode 531. As illustrated, the first,
second, and third sub pixel electrodes 531, 532, and 533 may
have substantially the same arrangement as the first, second,
and third sub pixel electrodes 131, 132, and 133 as previously
described with respect to FIGS. 1 and 2, or they may have
varying shapes.

[0115] The first sub pixel electrode 531, and the second and
third sub pixel electrodes 532 and 533 include first opening
patterns 535, which may be similar to the first opening pat-
terns 135 of FIG. 1. The first and third sub pixel electrodes
532 and 533 are separated from each other. Alternatively, the
first and third sub pixel electrodes 532 and 533 may be inte-
grally formed with each other.

[0116] The first sub capacitor 550, which is a storage
capacitor, includes a storage common wiring 551 and the first
metal pattern 552, which is a storage electrode. The storage
common wiring 551 is substantially in parallel with the gate
lines GL, and divides the pixel portion into a first region P1
and a second region P2.

[0117] The storage common wiring 551 having a first size
corresponds to a first electrode of the first sub capacitor 550.
The first metal pattern 552 extended from the drain electrode
514 corresponds to a second electrode of the first sub capaci-
tor 550. The first contact hole 553 is disposed at the first metal
pattern 552, so that the drain electrode 514 and the first sub
pixel electrode 531 are electrically connected to each other
through the first contact hole 553.

[0118] The second sub capacitor 560, which is a first volt-
age-dividing capacitor, includes a first floating electrode 561,
a second metal pattern 562, a second contact hole 563, a
second sub pixel electrode 532, and a common electrode
formed at the color filter substrate, similar to color filter
substrate 200 of FIG. 2, that corresponds to a counter sub-
strate of the array substrate.
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[0119] Thefirst floating electrode 561 has a second size that
is smaller than the first size of the storage common wiring
551. A second metal pattern 562, which is a first voltage
dividing capacitor electrode, is extended from the first metal
pattern 552 and disposed over the first floating electrode 561.
The first floating electrode 561 is electrically connected to the
second sub pixel electrode 532 through the second contact
hole 563. The first floating electrode 561 corresponds to a first
electrode of the second sub capacitor 560. The common elec-
trode, formed at the color filter substrate, corresponds to a
second electrode of the second sub capacitor 560.

[0120] The third sub capacitor 570, which is a second volt-
age-dividing capacitor, includes a second floating electrode
571, a third metal pattern 572, which is a voltage-dividing
capacitor electrode, a third contact hole 573, a third sub pixel
electrode 533, and the common electrode.

[0121] The second floating electrode 571 has the third size
that is smaller than the second size of the first floating elec-
trode 561. In other words, the first and second floating elec-
trodes 561 and 571 are disposed at symmetrical positions
with each other with respect to the storage common wiring
151 but have different sizes.

[0122] Thethird metal pattern 572 is extended from the first
metal pattern 552, and disposed over the second floating
electrode 571. The second floating electrode 571 is electri-
cally connected to the third sub pixel electrode 533 through
the third contact hole 573. The second floating electrode 571
corresponds to a first electrode of the third sub capacitor 570.
The common electrode, formed at the color filter substrate,
corresponds to a second electrode of the third sub capacitor
570.

[0123] A display panel including the array substrate in FIG.
12 includes the color filter panel having second opening pat-
terns as shown in FIGS. 1 and 2.

[0124] FIG. 13 is a schematic view illustrating an inclina-
tion angle of an exemplary liquid crystal molecule of the
display panel in FIG. 12.

[0125] Referring to FIGS. 1 and 13, liquid crystal mol-
ecules are vertically arranged within the liquid crystal layer
when no electric field is applied thereto. In other words, the
inclination angle is about 90 degrees.

[0126] When electric fields are applied to the liquid crystal
in order to display an image, the first voltage V1 is applied to
the first sub capacitor 150, and the second voltage V2 and the
third voltage V3 are applied to the second and third sub
capacitors 560 and 570, respectively, so that the liquid crystal
molecules are arranged such the liquid crystal molecules
corresponding to the first sub capacitor 550 are arranged to
form a first inclination angle 6, and the liquid crystal mol-
ecules corresponding to the second and third sub capacitors
560 and 570 are arranged to form a second inclination angle
8, and a third inclination angle 6, respectively.

[0127] In particular, when the first voltage V1 is applied to
the first sub capacitor 550, the liquid crystal molecules cor-
responding to the first sub capacitor 550 are arranged to form
the first inclination angle 0,, when the second voltage V2 that
is lower than the first voltage V1 is applied to the second sub
capacitor 560, the liquid crystal molecules corresponding to
the second sub capacitor 560 are arranged to form the second
inclination angle 0, that is greater than the first inclination
angle 0, and when the third voltage V3 that is lower than the
second voltage V2 is applied to the third sub capacitor 570,
the liquid crystal molecules corresponding to the third sub
capacitor 570 are arranged to form the third inclination angle
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0, that is greater than the second inclination angle 0,
(0<0,<0,<0;<90°, when V1>V2>V3).

[0128] As described above, one pixel portion is driven by
three different storage capacitors to form three different incli-
nation angles, so that viewing angle is more widened.
[0129] As described above, according to the present inven-
tion, the common electrodes of the voltage-dividing capaci-
tors have an island shape, so that an overlapping area with the
data lines is reduced to reduce the RC delay and enhance
aperture ratio. Furthermore, a probability of occurrence of an
electrical short is reduced.

[0130] Additionally, when the storage capacitors have dif-
ferent sizes, a viewing angle may be widened even more.
[0131] Having described the exemplary embodiments of
the present invention and its advantages, it is noted that vari-
ous changes, substitutions and alterations can be made herein
without departing from the spirit and scope of the invention as
defined by appended claims.

What is claimed is:

1. A display panel comprising:

a first substrate including a common electrode; and

a second substrate facing the first substrate, the second

substrate including:

a storage capacitor including a storage common wiring
and a storage electrode disposed over the storage
common wiring; and

a first voltage-dividing capacitor including a first float-
ing electrode and a first voltage-dividing capacitor
electrode disposed over the first floating electrode and
electrically connected to the storage electrode; and

a liquid crystal layer disposed between the first and second

substrates.

2. The display panel of claim 1, wherein the first floating
electrode of the first voltage-dividing capacitor is spaced
apart from the storage common wiring.

3. The display panel of claim 1, wherein the second sub-
strate further comprises:

a first sub pixel electrode electrically connected to the

storage electrode of the storage capacitor; and

a second sub pixel electrode electrically connected to the

first floating electrode of the first voltage-dividing

capacitor, and

wherein the first sub pixel electrode and the second sub

pixel electrode have a first opening pattern.

4. The display panel of claim 3, wherein the common
electrode comprises a second opening pattern discrepantly
formed with respect to the first opening pattern.

5. The display panel of claim 3, wherein the storage capaci-
tor and the first voltage-dividing capacitor have a different
size from each other.

6. The display panel of claim 5, wherein the liquid crystal
layer comprises a first portion of liquid crystal molecules
disposed between the first sub pixel electrode and the com-
mon electrode, and a second portion of liquid crystal mol-
ecules disposed between the second sub pixel electrode and
the common electrode, the first portion of liquid crystal mol-
ecules and the second portion of liquid crystal molecules
forming a different inclination angle when the display panel is
driven.

7. The display panel of claim 6, wherein an inclination
angle between the first portion of liquid crystal molecules and
a virtual plane is less than an inclination angle between the
second portion of liquid crystal molecules and the virtual
plane.
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8. The display panel of claim 7, wherein an inclination
angle of the first portion of liquid crystal molecules and the
second portion of liquid crystal molecules is substantially 90
degrees when the display panel is not driven, and the inclina-
tion angle between the second portion of liquid crystal mol-
ecules and the virtual plane is less than 90 degrees when the
display panel is driven.

9. The display panel of claim 1, wherein the second sub-
strate further comprises a second voltage-dividing capacitor
including a second floating electrode and a second voltage-
dividing capacitor electrode disposed over the second floating
electrode and electrically connected to the storage electrode,
and the first and second voltage-dividing capacitor electrodes
are disposed at opposite sides with reference to the storage
common wiring.

10. The display panel of claim 9, wherein the first and
second voltage-dividing capacitors have a different size from
each other.

11. A liquid crystal display apparatus comprising:

a first sub liquid crystal capacitor receiving a pixel voltage

from a switching device;

a second sub liquid crystal capacitor adjacent to the first
sub liquid crystal capacitor;

a storage capacitor first sustaining the pixel voltage applied
to the first sub liquid crystal capacitor; and

a first voltage-dividing capacitor applying a voltage that is
smaller than the pixel voltage to the second sub liquid
crystal capacitor.

12. The liquid crystal display apparatus of claim 11,
wherein the second sub liquid crystal capacitor and the stor-
age capacitor are electrically connected to each other in par-
allel, and the second sub liquid crystal capacitor and the first
voltage-dividing capacitor are electrically connected to each
other in series to divide the pixel voltage.

13. The liquid crystal display apparatus of claim 12,
wherein the first sub liquid crystal capacitor comprises:

a common electrode formed on a first substrate;

afirst sub pixel electrode formed on a second substrate; and

a liquid crystal layer disposed between the common elec-
trode and the first sub pixel electrode, and

wherein the storage capacitor comprises:

a storage electrode electrically connected to the first sub
pixel electrode and the switching device to receive the
pixel voltage; and

a storage common wiring spaced apart from the storage
electrode and facing the storage electrode.

14. The liquid crystal display apparatus of claim 13,

wherein the second sub liquid crystal capacitor comprises:
the common electrode formed on the first substrate;

a second sub pixel electrode formed on the second sub-
strate; and

the liquid crystal layer disposed between the common elec-
trode and the first pixel electrode, and

wherein the first voltage-dividing capacitor comprises:

a first voltage-dividing capacitor electrode electrically
connected to the storage electrode of the storage capaci-
tor to receive the pixel voltage; and

a first floating electrode facing the first voltage-dividing
capacitor electrode and electrically connected to the sec-
ond sub pixel electrode.
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15. The liquid crystal display apparatus of claim 12, further
comprising;

a third sub liquid crystal capacitor adjacent to the storage

capacitor; and

a second voltage-dividing capacitor electrically connected

to the third sub liquid crystal capacitor in series to apply
a voltage that is lower than the pixel voltage to the third
sub liquid crystal capacitor.
16. The liquid crystal display apparatus of claim 15,
wherein the second and third sub liquid crystal capacitors are
disposed at opposite sides with respect to the first sub liquid
crystal capacitor.
17. The liquid crystal display apparatus of claim 15,
wherein a capacitance of the second sub liquid crystal capaci-
tor is substantially equal to a capacitance of the third sub
liquid crystal capacitor.
18. The liquid crystal display apparatus of claim 15,
wherein a capacitance of the second sub liquid crystal capaci-
tor is different from a capacitance of the third sub liquid
crystal capacitor.
19. The liquid crystal display apparatus of claim 11, further
comprising a liquid crystal layer, wherein liquid crystal mol-
ecules within a first portion of a pixel region formed within
the first sub liquid crystal capacitor have a different inclina-
tion angle with respect to a virtual plane than liquid crystal
molecules within a second portion of the pixel region formed
within the second sub liquid crystal capacitor.
20. A method of manufacturing an array substrate, com-
prising:
forming a first metal layer on a base substrate;
patterning the first metal layer to form a gate electrode, a
storage common wiring and a first floating electrode that
is spaced apart from the storage common wiring;

forming a gate insulation layer on the base substrate having
the gate electrode, the storage common wiring and the
first floating electrode formed thereon;

removing a portion of the gate insulation layer to expose a

portion of the first floating electrode;

forming a second metal layer on the gate insulation layer;

patterning the second metal layer to form a drain electrode,

a source electrode spaced apart from the drain electrode,
a storage electrode that is electrically connected to the
drain electrode and disposed over the storage common
wiring, and a first voltage-dividing capacitor electrode
that is electrically connected to the storage electrode and
disposed over the first floating electrode;

removing a portion of the first voltage-dividing capacitor

electrode to expose the first floating electrode;

forming an optically transparent and electrically conduc-

tive layer that is electrically connected to the first float-
ing electrode and the storage electrode; and

patterning the optically transparent and electrically con-

ductive layer to form a first sub pixel electrode that is
electrically connected to the storage electrode, and a
second sub pixel electrode that is electrically connected
to the first floating electrode and electrically insulated
from the first sub pixel electrode.
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