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A liquid crystal display including: a first substrate including a
pixel area including a first subpixel area and a second subpixel
area; a first subpixel electrode positioned in the first subpixel
area and a second subpixel electrode positioned in the second
subpixel area; an insulating layer formed on the first and
second subpixel electrodes; a third subpixel electrode posi-
tioned in the first subpixel area and overlapping the first
subpixel electrode; a fourth subpixel electrode positioned in
the second subpixel area and overlapping the second subpixel
electrode; a second substrate facing the first substrate; and a
liquid crystal layer interposed between the first substrate and
the second substrate. The first and fourth subpixel electrodes
are connected to a first thin film transistor, and the second and
third subpixel electrodes are connected to a second thin film
transistor.
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2012-0087391, filed on
Aug. 9, 2012, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1.Field

[0003] Exemplary embodiments of the present invention
relate to display devices, such as a liquid crystal display.
[0004] 2. Description of the Related Art

[0005] Liquid crystal displays (LCDs) are one of the most
widely used flat panel displays in the recent times. An LCD
typically includes a pair of panels provided with field-gener-
ating electrodes, such as pixel electrodes and a common elec-
trode, and a liquid crystal (LC) layer interposed between the
two panels. The LCD displays images by applying voltages to
the field-generating electrodes to create an electric field in the
LC layer that determines the orientations of the LC molecules
therein to adjust the polarization of incident light.

[0006] Among the LCDs, a vertical alignment (VA) mode
LCD, which aligns L.C molecules such that their longitudinal
axes are perpendicular to the panels in the absence of an
electric field, is highly regarded because of its high contrast
ratio and wide reference viewing angle. Here, the reference
viewing angle represents a viewing angle that has a contrast
ratio of 1:10, or a critical angle of gray-to-gray luminance
reversion.

[0007] When it comes to vertical alignment mode LCDs, in
order to improve its side visibility closer to the front visibility,
amethod of creating a difference in transmittance by dividing
one pixel into two sub-pixels and applying different voltages
to the two sub-pixels has been used.

[0008] In this case, however, the luminance according to
the grayscale changes rather quickly, particularly in a low
grayscale portion or a high grayscale portion such that the
gray expression of the display is distorted or incorrect, espe-
cially from the side, and the overall display quality deterio-
rates. Therefore, there is a need for a LCD device that can
render an improved grayscale with superior side visibility.

SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
provide a liquid crystal display capable of expressing an
accurate grayscale in the low gray region and the high gray
region while maintaining its side visibility close to the front
visibility, along with a high transmission characteristic and a
high speed response characteristic.

[0010] 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,

[0011] An exemplary embodiment of the present invention
discloses a liquid crystal display including: a first substrate
including a pixel area including a first subpixel area and a
second subpixel area; a first subpixel electrode disposed in the
first subpixel area and a second subpixel electrode disposed in
the second subpixel area on the first substrate; an insulating
layer disposed on the first subpixel electrode and the second
subpixel electrode; a third subpixel electrode disposed on the
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insulating layer in the first subpixel area and overlapping the
first subpixel electrode; a fourth subpixel electrode disposed
on the insulating layer in the second subpixel area and over-
lapping the second subpixel electrode: a second substrate
facing the first substrate; and a liquid crystal layer interposed
between the first substrate and the second substrate and
including liquid crystal molecules, wherein the first subpixel
electrode and the fourth subpixel electrode are connected to a
first thin film transistor, and the second subpixel electrode and
the third subpixel electrode are connected to a second thin
film transistor.

[0012] The first subpixel electrode and the second subpixel
electrode may have a plate shape, and the third subpixel
electrode and the fourth subpixel electrode may have a cross-
shaped stem including a transverse stem and a longitudinal
stem crossing the transverse stem and a plurality of minute
branch electrodes extending from the cross-shaped stem.
[0013] An exemplary embodiment of the present invention
also discloses a liquid crystal display including: a first sub-
strate; a second substrate facing the first substrate; a liquid
crystal layer interposed between the first substrate and the
second substrate and including liquid crystal is molecules; a
first gate line and a first data line disposed on the first sub-
strate; a first thin film transistor and a second thin film tran-
sistor both connected to the first gate line and the first data
line; a first pixel electrode connected to the first thin film
transistor and a second pixel electrode connected to the sec-
ond thin film transistor, the first pixel electrode partially over-
lapping the second pixel electrode relative to a direction per-
pendicular to the first substrate and the second substrate; and
athird pixel electrode connected to the first thin film transistor
and a fourth pixel electrode connected to the second thin film
transistor, the third pixel electrode partially overlapping the
fourth pixel electrode relative to a direction perpendicular to
the first substrate and the second substrate.

[0014] The third subpixel electrode and the fourth subpixel
electrode may have a plurality of minute slits defining a
plurality of branch electrodes, and the width of the plurality of
branch electrodes and the width of the plurality of minute slits
may be the same as or different from each other.

[0015] The first subpixel electrode and the second subpixel
electrode may have arhombus plane shape, a hexagonal plane
shape, or a quadrangle plane shape.

[0016] A voltage charged to the first subpixel electrode and
the fourth subpixel electrode may be different from a voltage
charged to the second subpixel electrode and the third sub-
pixel electrode.

[0017] An alignment layer disposed on at least one of the
first substrate and the second substrate may be further
included, and at least one of the liquid crystal layer and the
alignment layer may include a photoreactive material.
[0018] In the liquid crystal display according to an exem-
plary embodiment of the present invention, one pixel area
includes the first subpixel electrode and the second subpixel
electrode of the plate shape, and the third subpixel electrode
and the fourth subpixel electrode including the portion over-
lapping the first subpixel electrode and the second subpixel
electrode and having a plurality of branch electrodes. The
voltage applied to the first subpixel electrode and the fourth
subpixel electrode 1s smaller than the voltage applied to the
second subpixel electrode and the third subpixel electrode,
thereby dividing one pixel area into four regions in which
intensities of the electric field applied to the liquid crystal
layer are different from each other. Accordingly, by smoothly
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controlling the transmittance change according to the gray-
scale, any quick change of the transmittance according to the
gray change may be prevented in the low gray and the high
gray at the side, and thereby the correct gray expression is
possible in the low gray and the high gray while making the
side visibility closer to the front visibility.

[0019] Itistobeunderstood 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

[0020] 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,
illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.

[0021] FIG. 1 is a layout view of a liquid crystal display
according to an exemplary embodiment of the present inven-
tion.

[0022] FIG. 2 is a cross-sectional view of the liquid crystal
display of FIG. 1 taken along is the line II-II.

[0023] FIG. 3 is a cross-sectional view of the liquid crystal
display of FIG. 1 taken along the line III-III.

[0024] FIG. 4 is an equivalent circuit diagram of one pixel
of a liquid crystal display according to an exemplary embodi-
ment of the present invention.

[0025] FIG. 5 is a view of a simulation result of a liquid
crystal display according an experimental example of the
present invention.

[0026] FIG. 6 is a view of a simulation result of a liquid
crystal display according an experimental example of the
present invention.

[0027] FIG. 7 is a graph showing a simulation result of a
liquid crystal display according an experimental example of
the present invention.

[0028] FIG. 8 is a graph showing a simulation result of a
liquid crystal display according another experimental
example of the present invention.

[0029] FIG. 9 is a graph showing a simulation result of a
liquid crystal display according another experimental
example of the present invention.

[0030] FIG. 10 is a graph showing a liquid crystal display
according to another exemplary embodiment of the present
invention.

[0031] FIG. 11 is a graph showing a simulation result of a
liquid crystal display according another experimental
example of the present invention.

[0032] FIG. 12 is a view of a simulation result of a liquid
crystal display according another experimental example of
the present invention.

[0033] FIG. 13 is a view of a simulation result of a liquid
crystal display according another experimental example of
the present invention.

[0034] FIG. 14 is a layout view of a liquid crystal display
according to another exemplary embodiment of the present
invention,

[0035] FIG. 15 is a layout view of a liquid crystal display
according to another exemplary embodiment of the present
invention.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0036] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0037] Inthe drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
tion. It will be understood that when an element such as a
layer, film, region, or substrate 1s referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another ele-
ment, there are no intervening elements present. It will be
understood that for the purposes of this disclosure, “at least
one of X, Y, and Z” can be construed as X only, Y only, Z only,
or any combination of two or more items X, Y, and Z (e.g.,
XYZ, XYY, YZ, 77).

[0038] Now, a liquid crystal display according to an exem-
plary embodiment of the present invention will be described
with reference to FIG. 1 to FIG. 3. FIG. 1 is a layout view of
a liquid crystal display according to an exemplary embodi-
ment of the present invention, FIG. 2 is a cross-sectional view
oftheliquid crystal display of FIG. 1 taken along the line II-11,
and FIG. 3 is a cross-sectional view of the liquid crystal
display of FIG. 1 taken along the line ITI-III.

[0039] Referring to FIG. 1to FIG. 3, aliquid crystal display
according to the present exemplary embodiment includes a
first display panel 100 and a second display panel 200 and a
liquid crystal layer 3 interposed between the two display
panels 100 and 200.

[0040] Among these, the lower panel 100 is first described
in accordance with one embodiment.

[0041] A plurality of gate conductors including a plurality
of gate lines, such as a first gate line 121a and a second gate
line 1215 and a plurality of storage electrode lines 131, are
formed on a first substrate 110 including a pixel area.

[0042] According to one embodiment, the gate lines 121a
and 1215 may extend mainly in a transverse direction and
transmit gate signals. The first gate line 1214 may include a
first gate electrode 124a and a second gate electrode 1245, for
instance, protruding upward and downward, respectively, and
the second gate line 1215 may include a third gate electrode
124c¢, for instance, protruding upward. The first gate electrode
124 and the second gate electrode 1245 may be connected to
each other, thereby forming one protrusion.

[0043] The storage electrode lines 131 may mainly extend
in the transverse direction, and transfer a predetermined volt-
age such as a common voltage. Each storage electrode line
131 may include a pair of longitudinal portions 134 extending
from the storage electrode line 131 in the longitudinal direc-
tion, a transverse portion 135 connecting the pair of longitu-
dinal portions 134 to each other, and an extending storage
electrode 139. The transverse portion 135 may include an
extending capacitive electrode 137.

[0044] In addition, a gate insulating layer 140 may be
formed on the gate conductors 121a, 1215, and 131.

[0045] A plurality of semiconductors 154a, 1545, and
154c¢, which may be made of a is semiconductor material such
as amorphous silicon or crystallized silicon, are formed on the
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gate insulating layer 140. The semiconductors 154a, 1545,
and 154¢ may alternatively be made of other semiconductor
materials, such as oxide semiconductors.

[0046] . The semiconductors may include first and second
semiconductors 154a and 154b, for instance, protruding
toward the first and second gate electrodes 124a and 1245 and
connected to each other, and may further include a third
semiconductor 154¢ disposed on the third gate electrode
124c¢. The third semiconductor 154¢ includes an extending
portion 157 disposed on the capacitive electrode 137.

[0047] A plurality of ohmic contacts 164a, 1645, and 167
may be formed in pairs on the semiconductors 154a, 1545,
and 154c, respectively. When the semiconductors 154a,
1545, and 154¢ are oxide semiconductors, the ohmic contacts
may be omitted. The ohmic contacts may be made of silicide
or of a material of n+hydrogenated amorphous silicon doped
with an n-type impurity at a high concentration.

[0048] Data conductors 171,173a, 1736 173¢, 1754, 1755,
175¢ and 177¢ may be formed on the ohmic contacts and the
gate insulating layer 140. The data conductors 171, 173aq,
1736-173¢, 175a, 175b, 175¢ and 177¢ may include a data
line 171, which includes a first source electrode 173a and a
second source electrode 1735, a first drain electrode 1754, a
second drain electrode 1755, a third source electrode 173¢, a
third drain electrode 175¢, and an capacitive portion 177¢
extending from the third drain electrode 175¢.

[0049] According to one embodiment, the second drain
electrode 175b may be connected to the third source electrode
173c.

[0050] The first gate electrode 124a, the first source elec-
trode 173a, and the first drain electrode 175a may form a first
thin film transistor Qa along with the first semiconductor
154a, is as a channel of the thin film transistor is formed in a
semiconductor portion 154a between the first source elec-
trode 173a and the first drain electrode 175a. Similarly, the
second gate electrode 1245, the second source electrode
1736, and the second drain electrode 1755 may form a second
thin film transistor Qb together with the second semiconduc-
tor 1545, as a channel of the thin film transistor is formed in
a semiconductor portion 1545 between the second source
electrode 1735 and the second drain electrode 1755. Further,
the third gate electrode 124c¢, the third source electrode 173c,
and the third drain electrode 175¢ may form a third thin film
transistor Qc together with the third semiconductor 154¢, as a
channel of the thin film transistor is formed in a semiconduc-
tor portion 154¢ between the third source electrode 173¢ and
the third drain electrode 175¢.

[0051] The semiconductors 154a, 1545, and 154¢ except
for the channel regions between the source electrodes 1734,
1735, and 173 ¢ and the drain electrodes 175a, 1755, and 175¢
may have substantially the same plane shape as the data
conductors 171a, 1714, 173a, 173b, 173¢, 175a, 17556, and
175¢ and the underlying ohmic contacts.

[0052] In accordance with one embodiment, the first semi-
conductor 154a may include a portion that is not covered by
the first source electrode 173a and the first drain electrode
1754 50 as to be exposed between the first source electrode
173a and the first drain electrode 175a. Likewise, the second
semiconductor 1545 may include a portion that is not covered
by the second source electrode 1734 and the second drain
electrode 175b to be exposed between the second source
electrode 1734 and the second drain electrode 1755, while the
third semiconductor 154¢ may include a portion that is not
covered by the third source electrode 173¢ and the third drain
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electrode 175¢ to be exposed between the third source elec-
trode 173¢ and the third drain electrode 175¢.

[0053] A first passivation layer 180p, for instance, made of
an inorganic insulator such as silicon nitride or silicon oxide,
may be formed on the data conductors 171, 173a, 1735 173¢,
175a, 175b, and 175¢ and the exposed semiconductor por-
tions 154a, 1545, and 154c.

[0054] According to one embodiment, a color filter 230
may be positioned on the first passivation layer 180p. The
color filter 230 is positioned at most of the region except
where the first thin film transistor Qa, the second thin film
transistor Qb, and the third thin film transistor Qc are dis-
posed. However, the color filter 230 may extend in the longi-
tudinal direction between the neighboring data lines 171.
Although the color filter 230 is formed on the first display
panel 100 in the present exemplary embodiment, it may be
formed on the second display panel 200.

[0055] Further, a light blocking member (not shown) may
be positioned on the first display panel 100. On the other
hand, when the color filter 230 is formed on the second
display panel 200, a light blocking member may also be
positioned on the second display panel 200.

[0056] Inaccordance with one embodiment, afirst subpixel
electrode 190a and a second subpixel electrode 1905, for
instance, in a plate shape, may be formed on the color filter
230. The first subpixel electrode 190a may include a first
contact portion 195a extending toward the second drain elec-
trode 1754, and the second subpixel electrode 1905 may
include a second contact portion 1956 toward the first drain
electrode 175a.

[0057] The first subpixel electrode 190 and the second
subpixel electrode 1905 may have a plate shape with a rhom-
bus shape in a unit pixel area. The plate shape may be a shape
that is integral. In other words, the plate shaped electrodes
may not have any slits or cutouts. Alternatively, in some
exemplary embodiments, it is conceived that the plate shaped
electrodes may include slits or cutouts. The first subpixel
electrode 190a and the second subpixel electrode 1905 may
have a rhombus shape and be positioned in a portion of the
pixel area. However, the is shape of the first subpixel elec-
trode 1904 and the second subpixel electrode 1905 is not
limited to the rhombus shape, and may have various shapes
positioned at the portion of the pixel area to partially overlap
a third subpixel electrode 191a and a fourth subpixel elec-
trode 1915, as is described below. Pixel and subpixel elec-
trodes according to one embodiment may be made of a trans-
parent conductive material such as ITO (indium tin oxide)
and 170 (indium zinc oxide), or reflective metals such as
aluminum, silver, and chromium or an alloy thereof.

[0058] According to one embodiment, the first passivation
layer 180p has contact holes 185a and 1855 exposing the first
drain electrode 175a and the second drain electrode 1756, and
the first contact portion 1954 of the first subpixel electrode
190a is connected to the second drain electrode 1754 and the
second contact portion 1955 of the second subpixel electrode
1905 is connected to the first drain electrode 175a through the
contact holes 1854 and 1855, respectively.

[0059] Further, a second passivation layer 180 may be
positioned on the first subpixel electrode 1904 and the second
subpixel electrode 1905. The second passivation layer 180¢
may include an inorganic insulating material or an organic
insulating material.
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[0060] In accordance with one embodiment, the third sub-
pixel electrode 191a and the fourth subpixel electrode 1915
may be formed on the second passivation layer 180g.

[0061] For example, a portion of the third subpixel elec-
trode 191a overlaps the first subpixel electrode 190a via the
second passivation layer 180g, and the remaining portion
thereof does not overlap the first subpixel electrode 190a.
Similarly, a portion of the fourth subpixel electrode 1915
overlaps the second subpixel electrode 1905 via the second
passivation layer 180¢g, and the remaining portion thereof
does not overlap the second subpixel electrode 1904.

[0062] That is, the first subpixel electrode 190a is posi-
tioned under a portion of the third subpixel electrode 191a to
overlap the third subpixel electrode 191¢, and the second
subpixel is electrode 1905 is positioned under a portion of the
fourth subpixel electrode 1915 to overlap the fourth subpixel
electrode 1915.

[0063] The third subpixel electrode 191 and the fourth
subpixel electrode 1915 are divided with the first gate line
121a and the second gate line 1215 therebetween. Referring
to FIG. 1, the third subpixel electrode 191a and the fourth
subpixel electrode 1914 are disposed adjacent to each other in
the column direction. According to one embodiment, the
length of the fourth subpixel electrode 1915 may be longer
than that of the third subpixel electrode 191a, and vice versa.

[0064] According to one embodiment, the overall shape of
each of the third sub-pixel electrode 1914 and the fourth
sub-pixel electrode 1915 may be a polygon, such as a quad-
rangle, and the third sub-pixel electrode 191a and the fourth
sub-pixel electrode 1915 respectively may include a cross-
shaped stem including horizontal stems 1934 and 1935 and
longitudinal stems 192a and 1924 crossing the horizontal
stems 1934 and 1935. Also, the third subpixel electrode 191a
and the fourth subpixel electrode 19154 respectively may
include a plurality of minute branch electrodes 194a and
194b, a first protrusion 197a, and a second protrusion 1975.
Although the drawings only show exemplary electrodes and
stems of particular shape, one of ordinary skill in the art will
appreciate that the electrodes and stems may not only be
quadrangles and cross-shaped, but also be formed in any
suitable shape and arrangement to provide multiple subpixels
overlapping each other.

[0065] According to one embodiment, the third subpixel
electrode 191a and the fourth subpixel electrode 1915 may be
divided into four sub-regions by the horizontal stems 193a
and 19356 and the longitudinal stems 192a and 1925. The
minute branch electrodes 194a and 1945 may obliquely
extend from the horizontal stems 193a and 1935 and the
longitudinal stems 192a and 1924, and the extending direc-
tion thereof may form an angle, for example, of about 45
degrees or 135 degrees, with the gate lines 121¢ and 1215 or
the horizontal stems 193a and 1934. Also, the minute branch
electrodes 194a and 1945 of two neighboring sub-regions
may be formed so that their directions form an angle, for
example, perpendicularly.

[0066] Inthepresentexemplary embodiment, the third sub-
pixel electrode 191a may further include an outer stem
enclosing the outer portion thereof. Further, the fourth sub-
pixel electrode 1915 may further include horizontal portions
positioned on the upper and lower portions thereof, while the
third sub-pixel electrode 191a may further include right and
left longitudinal portions 198 positioned on the right and left
sides thereof. The right and left longitudinal portions 198 can
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prevent capacitive coupling between the data line 171 and the
third sub-pixel electrode 191a.

[0067] Through the contact holes 1854 and 1855 formed in
the first passivation layer 180p and the second passivation
layer 180¢, the first protrusion 197¢ of the third subpixel
electrode 191a is connected to the first drain electrode 1754,
and the second protrusion 1975 of the fourth subpixel elec-
trode 1915 is connected to the second drain electrode 1755.
[0068] The first subpixel area where the first subpixel elec-
trode 190a and the third subpixel electrode 191a are posi-
tioned includes a first region where the first subpixel electrode
1904 and the third subpixel electrode 191a do not overlap and
a second region where the first subpixel electrode 190a and
the third subpixel electrode 191a overlap.

[0069] Similarly, the second subpixel area where the sec-
ond subpixel electrode 1905 and the fourth subpixel electrode
1915 are positioned includes a third region where the second
subpixel electrode 1905 and the fourth subpixel electrode
1915 do not overlap and a fourth region where the second
subpixel electrode 1905 and the fourth subpixel electrode
1915 overlap.

[0070] Indriving the liquid crystal display, the electric field
generated in the first region and the electric field generated in
the second region are different from each other such that the
inclination angle of liquid crystal molecules positioned in the
first region and the inclination angle of the liquid crystal
molecules positioned in the second region are different from
each other. Similarly, the inclination angle of the liquid crys-
tal molecules positioned in the third region and the inclination
angle of the liquid crystal molecules positioned in the fourth
region are different from each other.

[0071] As described above, in a liquid crystal display
according to the present exemplary embodiment, each sub-
pixel area is divided into a region where two subpixel elec-
trodes overlap each other and a region where only one sub-
pixel electrode is positioned, thereby dividing one pixel area
into a total of four regions. Accordingly, a voltage-transmit-
tance graph of the liquid crystal display can have a smooth
curve. Accordingly, unlike a conventional liquid crystal dis-
play dividing one pixel area into two subpixel areas, the
drastic changes of the transmittance with respect to high or
low grayscale regions can be prevented, as is described in
detail below.

[0072] Inaddition, a first alignment layer (not shown) may
be positioned on the third pixel electrode 191a and the fourth
pixel electrode 1915.

[0073] In accordance with one embodiment, the second
display panel 200 is described.

[0074] A common electrode 270 may be formed on a sec-
ond insulation substrate 210. Additional layers such as a light
blocking member (not shown), a color filter (not shown), and
the like may be formed on the second display panel 200.

[0075] A second alignment layer (not shown) may be posi-
tioned on the common electrode 270.

[0076] According to one embodiment, the liquid crystal
layer 3 may have a negative dielectric anisotropy, and the
liquid crystal molecules 31 of the liquid crystal layer 3 may be
aligned so that the major axis thereof is perpendicular to the
surfaces of the two display panels in the absence ofan electric
field. The liquid crystal molecules 31 may be pretilted such
that the longitudinal axes thereof are approximately parallel
to a lengthwise direction of the fine branch electrodes 1944
and 194b. At least one of the liquid crystal layer and the
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alignment layers may include a photoreactive material
including a reactive mesogen as an alignment supplement
agent.

[0077] Hereinafter, a method of driving a liquid crystal
display according to an exemplary embodiment of the present
invention will be described with reference to FIG. 4 as well as
FIG. 1to FIG. 3. FIG. 4 is an equivalent circuit diagram of one
pixel of a liquid crystal display according to an exemplary
embodiment of the present invention.

[0078] Referring to FI1G. 4, a liquid crystal display accord-
ing to an exemplary embodiment of the present invention
includes a plurality of signal lines including the first gate line
121a, the second gate line 1215, a storage electrode line 131,
and a data line 171, and a pixel PX connected thereto.
[0079] According to one embodiment, each pixel PX
includes a first subpixel PXa, a second subpixel PXb, and a
step-down unit Cd, and further includes a first switching
element Qa, asecond switching element Qb, a third switching
element Qc, a first liquid crystal capacitor Clcal, a second
liquid erystal capacitor Clca2, a third liquid crystal capacitor
Clcbl, and a fourth liquid crystal capacitor Clcb2 connected
to the plurality of signal lines.

[0080] The first liquid crystal capacitor Clcal and the sec-
ond liquid crystal capacitor Clca2 are positioned in the region
of the first subpixel PXa, and the third liquid crystal capacitor
Clcb1 and the fourth liquid crystal capacitor Clcb2 are posi-
tioned in the region of the second subpixel PXb.

[0081] As described above, one pixel area PX may include
multiple subpixel area, such as the first subpixel area PXa and
the second subpixel area PXb, while the first subpixel elec-
trode 190a and the third subpixel electrode 191a are posi-
tioned in the first subpixel area PXa, and the second subpixel
electrode 1905 and the fourth subpixel electrode 1915 are
positioned in the second subpixel area PXb.

[0082] The first subpixel area PXa includes a first region
where the first subpixel electrode 190a and the third subpixel
electrode 191a do not overlap each other, and a second region
where the first subpixel electrode 190« and the third subpixel
electrode 191a overlap. The first region contains the first
liquid crystal capacitor Clcal, and the second region contains
the second liquid crystal capacitor Clca2.

[0083] Similarly, the second subpixel area PXb includes a
third region where the second subpixel electrode 1905 and the
fourth subpixel electrode 1915 do not overlap each other, and
a fourth region where the second subpixel electrode 1905 and
the fourth subpixel electrode 1915 overlap. The third region
forms the third liquid crystal capacitor Clcb1, and the fourth
region forms the fourth liquid crystal capacitor Clcb2.

[0084] According to one embodiment, the first switching
element Qa and the second switching element Qb are con-
nected to the first gate line 121« and the data line 171, and the
third switching element Qc is connected to the output termi-
nal of the second switching element Qb and the step-down
capacitor Cstd.

[0085] The first switching element Qa and the second
switching element Qb may be three-terminal elements such
as thin film transistors, and include a control terminal con-
nected to the first gate line 121a and an input terminal con-
nected to the data line 171. Further, the output terminal of the
first switching element Qa may connected to the first liquid
crystal capacitor Clcal and the fourth liquid crystal capacitor
Clcb2, and the output terminal of the second switching ele-
ment Qb may be connected to the second liquid crystal
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capacitor Clca2, the third liquid crystal capacitor Clcbl, and
the input terminal of the third switching element Qc.

[0086] The third switching element Qc, which may be a
three-terminal element such as a thin film transistor, includes
a control terminal connected to the second gate line 1215, an
input terminal connected to the second liquid crystal capaci-
tor Clca2 and the third liquid crystal capacitor Clcbl, and an
output terminal connected to the step-down capacitor Cstd.
[0087] If a gate on signal is applied to the first gate line
121a, the first switching element Qa and the second switching
element Qb connected thereto are turned on. Accordingly, a
data voltage on the data line 171 is applied to the first subpixel
PXa and the second subpixel PXb through the turned-on first
switching element Qa and second switching element Qb. At
this time, the data voltage applied to the first subpixel PXaand
the second subpixel PXb may be charged with the same value.
[0088] Next, when a gate off signal is applied to the first
gate line 121q, and a gate on signal is applied to the second
gate line 121, a portion of the charges with the second liquid
crystal capacitor Clca2 and the third liquid crystal capacitor
Clcb1 is charged to the step-down capacitor Cstd through the
third switching element Qc connected to the second switch-
ing element Qb in series. Accordingly, the second liquid
crystal capacitor Clca2 and the third liquid crystal capacitor
Clcb1 are charged with a first voltage, which has a lower value
than the data voltage. Accordingly, the voltage charged to the
first liquid crystal capacitor Clcal, the voltage charged to the
second liquid crystal capacitor Clca2, the voltage charged to
the third liquid crystal capacitor Clcbl, and the voltage
charged to the fourth liquid crystal capacitor Clcb2 are
changed.

[0089] The voltages charged to the first liquid crystal
capacitor Clcal, the second liquid crystal capacitor Clca2, the
third liquid crystal capacitor Clcbl, and the fourth liquid
crystal capacitor Clcb2 are different from each other such that
two regions where the inclination angles of the liquid crystal
molecules are different are formed in the first subpixel PXa,
and two regions where the inclination angles of the liquid
crystal molecules are different are formed in the second sub-
pixel PXb. Accordingly, four regions having different lumi-
nances are formed in one pixel PX.

[0090] Accordingly, by properly controlling the voltages
charged in the first liquid crystal capacitor Clcal, the second
liquid erystal capacitor Clca2, the third liquid crystal capaci-
tor Clcbl, and the fourth liquid crystal capacitor Clcb2,
images viewed from the side may be closest to images viewed
from the front, and thus the liquid display can have superior
side visibility. Further, the transmittance changes smoothly
with respect to a grayscale, especially in a low grayscale
portion and a high grayscale portion, and a more correct
grayscale expression is enabled as a result.

[0091] The first region of the first subpixel area PXa forms
the first liquid crystal capacitor Cleal by the voltage differ-
ence between the data voltage applied to the third subpixel
electrode 191a through the data line 171 and the common
voltage applied to the common electrode. The second region
of the first subpixel area PXa forms the second liquid crystal
capacitor Clca2 by the voltage difference between the data
voltage applied to the third subpixel electrode 1914 and the
first voltage charged to the first subpixel electrode 190a, and
the common voltage applied to the common electrode.
According to one embodiment, the third subpixel electrode
1914 may have a plurality of minute slits defining a plurality
of minute branch electrodes such that the influence of the first
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subpixel electrode 190a is increased in a portion is that is not
covered by the third subpixel electrode 191a through the
minute slits. Accordingly, the intensity of the electric field
applied to theliquid crystal layer 3 in the second region where
the third subpixel electrode 1914 and the first subpixel elec-
trode 190a overlap each other may be weaker than the inten-
sity of the electric field applied to the liquid crystal layer 3 in
the first region.

[0092] Similarly, the first region of the third subpixel area
PXb forms the third liquid crystal capacitor Clcbl by the
voltage difference between the first voltage charged to the
fourth subpixel electrode 1915 and the common voltage
applied to the common electrode. The fourth region of the
second subpixel area PXb forms the fourth liquid crystal
capacitor Clcb2 by the voltage difference of the data voltage
applied to the second subpixel electrode 1905 through the first
switching element Qa and the first voltage charged to the
fourth subpixel electrode 1915, and the common voltage
applied to the common electrode.

[0093] The fourth subpixel electrode 1915 has a plurality of
minute slits defining a plurality of minute branch electrodes
such that the influence of the second subpixel electrode 1905
is increased in a portion that is not covered by the fourth
subpixel electrode 1915 through the minute slits. Accord-
ingly, the intensity of the electric field applied to the liquid
crystal layer 3 in the fourth region where the fourth subpixel
electrode 1915 and the second subpixel electrode 1905 over-
lap each other may be stronger than the intensity of the elec-
tric field applied to the liquid crystal layer 3 in the second
region.

[0094] Accordingly, the voltage charged to the first liquid
crystal capacitor Clcal is strongest, and the voltage charged
to the second liquid crystal capacitor Clca2 is lower than the
voltage charged to the first liquid crystal capacitor Clcal by
the influence of the first voltage charged to the first subpixel
electrode 190a. The voltage charged to the fourth liquid crys-
tal is capacitor Clcb2 is higher than the voltage charged to the
third liquid crystal capacitor Clebl by the influence of the
second subpixel electrode 1905 applied with the data voltage.

[0095] Also, by the third subpixel electrode 191a, the volt-
age charged to the second liquid crystal capacitor Clca2 is
higher than the voltage charged to the fourth liquid crystal
capacitor Clcb2 of the fourth region where the fourth subpixel
electrode 1915 and the second subpixel electrode 1905 over-
lap each other.

[0096] Accordingly, according to one embodiment, the
charged voltages vary, for instance, in the order of the voltage
charged to the first liquid crystal capacitor Cleal, the voltage
charged to the second liquid crystal capacitor Clca2, the volt-
age charged to the fourth liquid crystal capacitor Cleb2, and
the voltage charged to the third liquid crystal capacitor Clcbl.

[0097] The difference in the voltages charged to the liquid
crystal capacitors in the first to fourth regions where the first
to fourth liquid crystal capacitors Clcal, Clca2, Clcbl, and
Clcb2 are positioned may be changed according to the width
of the minute slits of the third subpixel electrode 1914 and the
fourth subpixel electrode 1915 or the region occupied by each
subpixel electrode. For example, as the area of the first sub-
pixel electrode 190a and the second subpixel electrode 1905
is increased, in the first subpixel area PXa, the influence of the
first subpixel electrode 190a applied with the first voltage is
increased such that the entire luminance is decreased, while in
the second subpixel area PXb, the influence of the second
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subpixel electrode 1905 applied with the data voltage is
increased such that the entire luminance may be increased.
[0098] Also, as the width of the minute slits of the third
subpixel electrode 191a and the fourth subpixel electrode
1915 is increased, in the first subpixel area PXa, the influence
of the first subpixel electrode 190a applied with the first
voltage is increased such that the entire is luminance is
decreased, while in the second subpixel area PXb, the influ-
ence of the second subpixel electrode 1905 applied with the
data voltage is increased such that the entire luminance may
be increased.

[0099] Also, in the first to fourth regions where the first to
fourth liquid crystal capacitors Clcal, Clca2, Clebl, and
Clcb2 are positioned, the difference in the voltages charged to
the liquid crystal capacitors may vary according to the differ-
ence between the data voltage and the first voltage.

[0100] In the present exemplary embodiment, the output
terminal of the third switching element Qc is connected to the
step-down capacitor Cstd. However, in the liquid crystal dis-
play according to another exemplary embodiment of the
present invention, the control terminal of the third switching
element Qc is connected to the same gate line as the first
switching element Qa and the second switching element Qb,
and the output terminal thereof is connected to a division
reference voltage line such that the portion of the voltage
charged to the second liquid crystal capacitor Clca2 and the
third liquid crystal capacitor Cleb1 may be divided.

[0101] Alternatively, in the liquid crystal display according
to another exemplary embodiment of the present invention,
the first switching element Qa applying the data voltage to the
first subpixel electrode 190a and the fourth subpixel electrode
1915 and the second switching element Qb applying the data
voltage to the second subpixel electrode 1905 and the third
subpixel electrode 191a may be connected to different data
lines, thereby receiving the data voltages of different magni-
tudes.

[0102] Inthisway,the liquidcrystal display according to an
exemplary embodiment of the present invention may be
applied to all examples in which the voltage applied to the first
subpixel electrode 190a and the fourth subpixel electrode
1915 and the voltage applied to the is second subpixel elec-
trode 1905 and the third subpixel electrode 191a are different
from each other. However, further alternative connection
arrangements among thin film transistors and subpixels also
lie within the scope of the present invention. For instance,
according to one embodiment, the first subpixel electrode
190q is directly connected to a first thin film transistor, and the
third subpixel electrode 1914 is connected to the first subpixel
electrode 190a, for example, via a capacitor, while the second
subpixel electrode 1906 is directly connected to a second thin
film transistor, and the fourth subpixel electrode 1915 is
directly connected to the second subpixel electrode 1905, for
example, via a capacitor. According to another embodiment,
the first and second subpixel electrodes 190a, 1905 are
directly connected to a first thin film transistor, while the third
and fourth subpixel electrodes 191a, 1915 are directly con-
nected to a second thin film transistor.

[0103] In the liquid crystal display according to an exem-
plary embodiment of the present invention, the ratio of the
voltage applied to the first subpixel electrode 190a and the
fourth subpixel electrode 191 to the voltage applied to the
second subpixel electrode 1905 and the third subpixel elec-
trode 191a may be, for example, in a range of about 0.6 to
about 0.7. Unlike a conventional liquid crystal display, a
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display device according to one embodiment has four regions
where the ratio is maintained in the range as mentioned above
such that the transmittance of the display changes gradually
according to the applied voltage without the overall transmit-
tance reduced.

[0104] Next, a simulation result of a liquid crystal display
according to an exemplary embodiment of the present inven-
tion is described with reference to FIG. 5 and FIG. 6. FIG. 5
is a view of a simulation result of a liquid crystal display
according an experimental example of the present invention,
and FIG. 6 is a view of a simulation result of a liquid crystal
display according is an experimental example of the present
invention.

[0105] For a test cell like the liquid crystal display accord-
ing to an exemplary embodiment of the present invention, a
transmittance result of the first subpixel area PXa is shown in
FIG. 5, and a transmittance result of the second subpixel area
PXb is shown in FIG. 6. FIG. 5(a) is a case that the ratio of the
voltage applied to the first subpixel electrode 190a and the
voltage applied to the third subpixel electrode 191a is 0.4:1,
and F1G. 5(b) is a case that the ratio of the voltage applied to
the first subpixel electrode 190a and the voltage applied to the
third subpixel electrode 191a is 0.7:1. FIG. 6(a) is a case that
the ratio of the voltage applied to the second subpixel elec-
trode 1905 and the voltage applied to the fourth subpixel
electrode 191ais 1.3:1, and FIG. 6(b) 1s a case that the ratio of
the voltage applied to the second subpixel electrode 1905 and
the voltage applied to the fourth subpixel electrode 1915 is
1.6:1.

[0106] Referring to FIG. 5, the transmittance of the second
region where the first subpixel electrode 190a and the third
subpixel electrode 191a overlap each other is lower than the
transmittance of the first region where the first subpixel elec-
trode 190a and the third subpixel electrode 1914 do not over-
lap.

[0107] Referring to FIG. 6, the transmittance of the fourth
region where the second subpixel electrode 1905 and the
fourth subpixel electrode 1915 overlap each other is higher
than the transmittance of the third region where the second
subpixel electrode 1905 and the fourth subpixel electrode
1915 do not overlap.

[0108] Next, a simulation result of the present invention is
described with reference to FIG. 7. In the present simulation,
while the controlled voltage ratios and the other conditions
are all the same, with respect to the second voltage applied to
the upper electrode having a plurality of minute branch elec-
trodes and the third voltage applied to the lower electrode of
the plate shape, the transmittance measured in the minute slits
formed in the region where the lower electrode and the upper
electrode overlap each other is shown in FIG. 7.

[0109] Measured is the transmittance when the ratio of the
second voltage and the third voltage is 1:0.4 (D1), when the
ratio of the second voltage and the third voltage is 1:0.7 (D2),
when the ratio of the second voltage and the third voltage is
1:1 (D3), when the ratio of the second voltage and the third
voltage is 1.3:1 (D4), and when the ratio of the second voltage
and the third voltage is 1.7:1 (D5).

[0110] Referring to FIG. 7, by controlling the ratio of the
second voltage applied to the upper electrode having a plu-
rality of minute branch electrodes and the third voltage
applied to the lower electrode of the plate shape, the trans-
mittance may be variously changed.

[0111] Next, another simulation result of the present inven-
tion will be described with reference to FIG. 8. FIG. 8 is a
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view of a simulation result of a liquid crystal display accord-
ing another experimental example of the present invention.
[0112] For the applied data voltage in FIG. 8, a region
where the change of the transmittance is the largest, that is,
the first region, is indicated by A, and a region where the
transmittance change is the second largest, that is, the second
region, is indicated by B, while the fourth region is indicated
by C, and the third region is indicated by D. In this way, the
liquid crystal display according to an exemplary embodiment
ofthe present invention includes four regions where the trans-
mittance changes are different according to the applied data
voltage.

[0113] Accordingly, the transmittance change according to
a grayscale is not drastic in any part of the grayscale, and the
transmittance changes smoothly.

[0114] Next, another simulation result of the present inven-
tion is described with reference to FIG. 9. FIG. 9 is a graph
showing a simulation result of a liquid crystal display is
according to another experimental example of the present
invention.

[0115] Referring to FIG. 9, for the case X where the liquid
crystal display is divided into two regions in which the first
subpixel electrode applied with the relatively high voltage
and the second subpixel electrode applied with the relatively
low voltage are positioned like conventional art, the transmit-
tance change according to the grayscale observed from the
side is measured. On the other hand, for the case Y where one
pixel area is divided into four regions charged with the dif-
ferent voltages like a liquid crystal display according to an
exemplary embodiment of the present invention, the trans-
mittance change according to the grayscale observed from the
side is measured. In FIG. 9, the transmittance change accord-
ing to the grayscale observed from the front is indicated by Z.
[0116] Referring to FIG. 9, when compared to a conven-
tional liquid crystal display (case X), the liquid crystal display
according to an exemplary embodiment of the present inven-
tion (case Y) shows the voltage change is smooth without
drastic changes with respect to the grayscale.

[0117] As described above, in the liquid crystal display
according to an exemplary embodiment of the present inven-
tion, one pixel area is divided into four regions in which the
electric fields applied to the liquid crystal layer are respec-
tively different. Accordingly, by smoothly controlling the
transmittance change according to the grayscale, any quick
change of the transmittance according to the grayscale not
observed from the side, especially in the low grayscale por-
tion and the high grayscale portion, thereby improving the
side visibility closer to the front visibility, and the grayscale
expression can be enhanced, especially in the low grayscale
portion and the high grayscale portion.

[0118] Next, another simulation result of the present inven-
tion is described with is reference FIG. 10 and FIG. 11. In the
present experimental example, one pixel area includes a first
subpixel electrode and a second subpixel electrode formed in
the shape of a plate, and a third subpixel electrode and a fourth
subpixel electrode including portions overlapping the first
subpixel electrode and the second subpixel electrode, respec-
tively, and having a plurality of branch electrodes. Further, a
first voltage is applied to the first subpixel electrode and the
third subpixel electrode overlapping each other, and a second
voltage is applied to the second subpixel electrode and the
fourth subpixel electrode overlapping each other, while the
first voltage applied to the first subpixel electrode and the
third subpixel electrode is larger than the second voltage
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applied to the second subpixel electrode and the fourth sub-
pixel electrode. The transmittance change according to the
applied voltage is shown in FIG. 10.

[0119] Inthe present experimental example, like the liquid
crystal display according to an exemplary embodiment of the
present invention, one pixel area includes a first subpixel
electrode and a second subpixel electrode formed in the shape
of a plate, and a third subpixel electrode and a fourth subpixel
electrode including portions overlapping the first subpixel
electrode and the second subpixel electrode, respectively, and
having a plurality of branch electrodes. Further, the first volt-
age of the same magnitude is applied to the first subpixel
electrode and the fourth subpixel electrode, and the data volt-
age of the same magnitude is applied to the second subpixel
electrode and the third subpixel electrode. The transmittance
change according to the applied voltage is shown in FIG. 11.

[0120] Referring to FIG. 10 and FIG. 11, when the first
subpixel electrode and the third subpixel electrode overlap-
ping each other are applied with the same voltage, and the
second subpixel electrode and the fourth subpixel electrode
overlapping each other are applied with the same voltage, the
transmittance change according to the voltage has a large
difference between C1 and C2, and C3 and C4. However, like
the liquid crystal display according to an exemplary embodi-
ment of the present invention, when applying the different
voltages to the subpixel electrodes overlapping each other,
the transmittance change according to the voltage is uniform
in D1 to D4. That is, the transmittance change according to
the grayscale is smooth with no or little quick change.

[0121] Next, a liquid crystal display according to another
exemplary embodiment of the present invention is described
with reference to FIG. 12.

[0122] Referring to FIG. 12, the liquid crystal display
according to the present exemplary embodiment is similar to
the liquid crystal display according to the exemplary embodi-
ment described with reference to FIG. 1 to FIG. 3. The
detailed description for the same constituent elements is not
repeated.

[0123] Inthe liquid crystal display according to the present
exemplary embodiment, unlike the exemplary embodiment
shown in FIG. 1 to FIG. 3, the width of a plurality of minute
slits defining a plurality of minute branch electrodes 194a and
1945 of the third subpixel electrode 191a and the fourth
subpixel electrode 1915 is wider than the width of the plural-
ity of minute branch electrodes.

[0124] Inthis way, as the width of the minute slits is wider,
the influence of the first subpixel electrode 190a and the
second subpixel electrode 1905 positioned under a plurality
of minute branch electrodes 194a and 1945 of the third sub-
pixel electrode 1914 and the fourth subpixel electrode 1915 is
increased. Also, the entire transmittance of the liquid crystal
display may be changed.

[0125] One ofordinary skill in the art will appreciate, how-
ever, that according to another exemplary embodiment of the
present invention, the width of a plurality of minute slits
defining is a plurality of minute branch electrode 194a and
1945 of the third subpixel electrode 191a and the fourth
subpixel electrode 1915 may be formed to be narrower than
the width of the plurality of minute branch electrodes.
[0126] All characteristics according to the exemplary
embodiments previously described with reference to FIG. 1
to FIG. 11 may be applied to the liquid crystal display accord-
ing to the present exemplary embodiment.
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[0127] Next, another simulation result of the present inven-
tion is described with reference to FIG. 13. FIG. 13 is a view
of a simulation result of a liquid crystal display according
another experimental example of the present invention.
[0128] Inthe present experimental example, with the other
conditions all the same, the transmittance of the test pixel is
measured as the width of a plurality of branch electrodes and
the width of a plurality of minute slits change.

[0129] FIG. 13(a) is a case that the width of a plurality of
minute branch electrodes 194a and 1945 of the third subpixel
electrode 191a and the fourth subpixel electrode 1915 is the
same as the width of a plurality of minute slits as in the
exemplary embodiment shown in FIG. 1. FIG. 13() is a case
that the width of a plurality of minute branch electrodes 1944
and 1945 of the third subpixel electrode 191a and the fourth
subpixel electrode 1915 is narrower than the width of a plu-
rality of minute slits as in the exemplary embodiment shown
in FIG. 12.

[0130] Referring to FIG. 13, by changing the width of a
plurality of minute branch electrodes 194a and 1945 of the
third subpixel electrode 191a and the fourth subpixel elec-
trode 1915 and the width of a plurality of minute slits, the
different transmittance may be obtained.

[0131] Next, a liquid crystal display according to another
exemplary embodiment of the present invention is described
with reference to FIG. 14. FIG. 14 is a layout view of a liquid
is crystal display according to another exemplary embodi-
ment of the present invention.

[0132] Referring to FIG. 14, the liquid crystal display
according to the present exemplary embodiment is similar to
the liquid crystal display according to the exemplary embodi-
ment described with reference to FIG. 1 to FIG. 3. The
detailed description of the same constituent elements is not
repeated.

[0133] However, in the liquid crystal display according to
the present exemplary embodiment, unlike the exemplary
embodiment shown in FIG. 1 to FIG. 3, the first subpixel
electrode 190a and the second subpixel electrode 1905 have a
plane hexagonal shape. As seen in this embodiment, the first
subpixel electrode 190a and the second subpixel electrode
1905 may have various shapes to overlap portions of the third
subpixel electrode 191a and the fourth subpixel electrode
1915. That is, one skilled in the art will appreciate that the
shape of the first subpixel electrode 190a and the second
subpixel electrode 1906 is not limited to those shown in the
drawings, but may be formed in any suitable shape to overlap
portions of the third subpixel electrode 191¢ and the fourth
subpixel electrode 1915.

[0134] All characteristics according to the exemplary
embodiments previously described with reference to FIG. 1
to FIG. 11 may be applied to the liquid crystal display accord-
ing to the present exemplary embodiment.

[0135] Next, a liquid crystal display according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 15. FIG. 15 is a layout view
of a liquid crystal display according to another exemplary
embodiment of the present invention.

[0136] Referring to FIG. 15, the liquid crystal display
according to the present exemplary embodiment is similar to
the liquid crystal display according to the exemplary embodi-
ment described with reference to FIG. 1 to FIG. 3. The
detailed description of the same constituent is elements is not
repeated.
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[0137] However, in the liquid crystal display according to
the present exemplary embodiment, unlike the exemplary
embodiment shown in FIG. 1 to FIG. 3, the first subpixel
electrode 190a and the second subpixel electrode 1905 have a
plane rectangular shape. As shown in this embodiment, the
first subpixel electrode 190a and the second subpixel elec-
trode 1905 may have various shapes to overlap portions of the
third subpixel electrode 191a and the fourth subpixel elec-
trode 1915.

[0138] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A liquid crystal display comprising:

a first substrate comprising a pixel area comprising a first
subpixel area and a second subpixel area;

a first subpixel electrode disposed in the first subpixel area
and a second subpixel electrode disposed in the second
subpixel area on the first substrate;

an insulating layer disposed on the first subpixel electrode
and the second subpixel electrode;

a third subpixel electrode disposed on the insulating layer
in the first subpixel area and overlapping the first sub-
pixel electrode;

a fourth subpixel electrode disposed on the insulating layer
in the second subpixel area and overlapping the second
subpixel electrode;

a second substrate facing the first substrate; and

aliquid crystal layer interposed between the first substrate
and the second substrate and comprising liquid crystal
molecules,

wherein the first subpixel electrode and the fourth subpixel
electrode are connected to afirst thin film transistor, and
the second subpixel electrode and the third subpixel
electrode are connected to a second thin film transistor.

2. The liquid crystal display of claim 1, wherein

the first subpixel area comprises a portion where the first
subpixel electrode and the third subpixel electrode over-
lap and a portion where the first subpixel electrode and
the third subpixel electrode do not overlap, and

the second subpixel area comprises a portion where the
second subpixel electrode and the fourth subpixel elec-
trode overlap and a portion where the second subpixel
electrode and the fourth subpixel electrode do not over-
lap.

3. The liquid crystal display of claim 2, wherein

the first subpixel electrode and the second subpixel elec-
trode have a plate shape, and

the third subpixel electrode and the fourth subpixel elec-
trode comprise a cross-shaped stem comprising a hori-
zontal stem and a longitudinal stem crossing the hori-
zontal stem and a plurality of minute branch electrodes
extending from the cross-shaped stem.

4. The liquid crystal display of claim 3, wherein the third
subpixel electrode and the fourth subpixel electrode comprise
aplurality of branch electrodes and a plurality of minute slits
positioned therebetween, and

the width of the plurality of branch electrodes and the width
of the plurality of minute slits are the same as or different
from each other.
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5. The liquid crystal display of claim 3, wherein the first
subpixel electrode has a rhombus plane shape. a hexagonal
plane shape, or a quadrangle plane shape, and the second
subpixel electrode has a rhombus plane shape, a hexagonal
plane shape, or a quadrangle plane shape.

6. The liquid crystal display of claim 3, wherein the first
subpixel electrode and the fourth subpixel electrode are con-
figured to receive a voltage different from a voltage applied to
the second subpixel electrode and the third subpixel elec-
trode.

7. The liquid crystal display of claim 6, further comprising
an alignment layer disposed on at least one of the first sub-
strate and the second substrate, wherein at least one of the
liquid crystal layer and the alignment layer comprises a pho-
toreactive material.

8. The liquid crystal display of claim 1, wherein

the first subpixel electrode and the second subpixel elec-

trode have a plate shape, and

the third subpixel electrode and the fourth subpixel elec-

trode comprise a cross-shaped stem comprising a hori-
zontal stem and a longitudinal stem crossing the trans-
verse stem and a plurality of minute branch electrodes
extending from the cross-shaped stem.

9. The liquid crystal display of claim 8, wherein

the third subpixel electrode and the fourth subpixel elec-

trode comprise a plurality of branch electrodes and a
plurality of minute slits positioned therebetween, and
the width of the plurality of branch electrodes and the width

of the plurality of minute slits are the same as or different
from each other.

10. The liquid crystal display of claim 8, wherein the first
subpixel electrode has a rhombus plane shape, a hexagonal
plane shape, or a quadrangle plane shape, and the second
subpixel electrode has a rhombus plane shape, a hexagonal
plane shape, or a quadrangle plane shape.

11. The liquid crystal display of claim 8, wherein the first
subpixel electrode and the fourth subpixel electrode are con-
figured to receive a voltage different from a voltage applied to
the second subpixel electrode and the third subpixel elec-
trode.

12. The liquid crystal display of claim 11, further compris-
ing an alignment layer disposed on at least one of the first
substrate and the second substrate, wherein at least one of the
liquid crystal layer and the alignment layer comprises a pho-
toreactive material.

13. The liquid crystal display of claim 1, wherein the first
subpixel electrode and the fourth subpixel electrode are con-
figured to receive a voltage different from a voltage applied to
the second subpixel electrode and the third subpixel elec-
trode.

14. The liquid crystal display of claim 13, further compris-
ing an alignment layer disposed on at least one of the first
substrate and the second substrate, wherein at least one ofthe
liquid crystal layer and the alignment layer comprises a pho-
toreactive material.

15. The liquid crystal display of claim 1, further compris-
ing an alignment layer disposed on at least one of the first
substrate and the second substrate, wherein at least one of the
liquid crystal layer and the alignment layer comprises a pho-
toreactive.

16. A liquid crystal display comprising:

a first substrate;

a second substrate facing the first substrate;
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aliquid crystal layer interposed between the first substrate
and the second substrate and comprising liquid crystal
molecules;

a first gate line and a first data line disposed on the first
substrate;

a first thin film transistor and a second thin film transistor
both connected to the first gate line and the first data line;

a first pixel electrode connected to the first thin film tran-
sistor and a second pixel electrode connected to the
second thin film transistor, the first pixel electrode par-
tially overlapping the second pixel electrode relative to a
direction perpendicular to the first substrate and the sec-
ond substrate; and

a third pixel electrode connected to the first thin film tran-
sistor and a fourth pixel electrode connected to the sec-
ond thin film transistor, the third pixel electrode partially
overlapping the fourth pixel electrode relative to a direc-
tion perpendicular to the first substrate and the second
substrate.

17. The liquid crystal display of claim 16, further compris-

ing:

a first insulation layer disposed between the first pixel
electrode and the second pixel electrode; and

a second insulation layer disposed between the third pixel
electrode and the fourth pixel electrode.

I I T T
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