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Provided is a liquid crystal display including a first substrate
and a second substrate facing each other, a plurality of pixel
electrodes formed on the first substrate and each including a
first subpixel electrode and a second subpixel electrode, a
common electrode formed on the second substrate, a shield-

(1)
(2006.01)

200

(22) Filed: Nov. 14, 2011 ing member formed on the first substrate or the second sub-
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an alignment layer formed on at least one of the plurality of
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photo-alignment, and a liquid crystal layer interposed
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0130904 filed in the
Korean Intellectual Property Office on Dec. 20, 2010, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] The present invention relates to liquid crystal dis-
plays.

[0004] (b) Description of the Related Art

[0005] A liquid crystal display, which is a type of flat panel

display that is currently in widespread use, includes two sub-
strates having field generating electrodes and a liquid crystal
layer inserted therebetween. The electrodes generate an elec-
tric field in the liquid crystal layer by receiving voltages,
thereby determining the orientation of liquid crystal mol-
ecules of the liquid crystal layer and controlling the polariza-
tion of incident light to display an image.

[0006] Among liquid crystal displays, a vertical alignment
(VA) mode liquid crystal display in which the longitudinal
axes of liquid crystal molecules are aligned to be vertical to
upper and lower display panels when no electric field is
applied has come to prominence because it is easy to achieve
a large contrast ratio and a wide reference viewing angle.
[0007] In order to realize a wide viewing angle in the ver-
tical alignment (VA) mode liquid crystal display, a plurality
of domains having different liquid crystal alignment direc-
tions may be formed in a single pixel.

[0008] As a way of forming a plurality of domains in a
single pixel as in a VA mode liquid crystal display, there is a
method of forming a cutout portion in a field generating
electrode. According to this method, a plurality of domains
may be formed by aligning liquid crystals in directions ver-
tical to a fringe field. The fringe field is formed between the
edge of the cutout portion and a field generating electrode
facing the edge.

[0009] However, the above structure degrades an aperture
ratio. Furthermore, while a liquid crystal located near the
cutout portion can be easily aligned in the direction vertical to
the fringe field, a liquid crystal located at a central portion
spaced far apart from the cutout portion produces a random
motion that may cause a slowdown in response speed and the
formation of a reverse-direction domain. These side effects
may generate momentary afterimages.

[0010] Photo-alignment method is another way of forming
a plurality of domains in a single pixel. The photo-alignment
method allows control of the alignment direction and align-
ment angle of a liquid crystal by irradiating light onto an
alignment layer. According to the photo-alignment method, it
is possible to increase an aperture ratio since there is no need
to form a cutout portion in a field generating electrode. The
photo-alignment method also improves the response speed of
the liquid crystal because of a pretilt angle generated at the
time of photo-alignment.

[0011] Since portions in which the alignment directions of
the liquid crystal are different are present at the boundaries
between different domains, textures may be generated in
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those regions. The textures impair transmittance and images
on those regions may appear blurry, thereby degrading dis-
play characteristics.

[0012] Meanwhile, a luminance level for each gray level of
a gamma curve with respect to each of red (R), green (G) and
blue (B) is different, and a yellowish effect may occur at an
intermediate gray level.

[0013] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0014] The present invention has been made in an effort to
provide a liquid crystal display having advantages of
improved visibility and reduced yellowish effect.

[0015] An exemplary embodiment of the present invention
provides a liquid crystal display, including: a first substrate
and a second substrate facing each other; a plurality of pixel
electrodes formed on the first substrate and each including a
first subpixel electrode and a second subpixel electrode; a
common electrode formed on the second substrate; a shield-
ing member formed on the first substrate or the second sub-
strate and overlapping a portion of the first subpixel electrode;
an alignment layer formed on at least one of the plurality of
pixel electrodes and the common electrode and subjected to
photo-alignment; and a liquid crystal layer interposed
between the first substrate and the second substrate, wherein
the first subpixel electrode is formed to be supplied with a first
data voltage, and the second subpixel electrode is formed to
be supplied with a second data voltage smaller than the first
data voltage.

[0016] The shielding member may include a first shielding
member formed substantially along a transverse base line of
the first subpixel electrode, wherein the transverse base line
approximately divides the first subpixel electrode into two
parts.

[0017] The shielding member may further include a second
shielding member formed along at least one of a left edge and
a right edge of the first subpixel electrode.

[0018] The liquid crystal layer may include a first liquid
crystal layer positioned between the first subpixel electrode
and the common electrode, and the first liquid crystal layer
may include four domains aligned in an upper left direction,
a lower left direction, an upper right direction and a lower
right direction.

[0019] The first subpixel electrode may be divided into four
regions of an upper left region, an upper right region, a lower
right region and a lower left region by the transverse base line
and a longitudinal base line, and the four regions may corre-
spond to the four domains, respectively.

[0020] A transverse domain boundary texture (DBT) may
be generated in the vicinity of the transverse base line of the
first subpixel electrode, and a longitudinal DBT may be gen-
erated in the vicinity of a longitudinal base line of the first
subpixel electrode.

[0021] Thefirstshielding member may cover the transverse
DBT.

[0022] Upper and lower fringe field textures (FFT) may be
generated in the vicinity of an upper edge and a lower edge of
the first subpixel electrode, respectively, and left and right
FFTs may be generated in the vicinity of a left edge and a right
edge of the first subpixel electrode, respectively.
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[0023] The second shielding member may cover at least
one FFT of the left FFT and the right FFT.

[0024] The second shielding member may be formed in at
least one domain of the four domains.

[0025] When an electric field is formed between the first
subpixel electrode and the common electrode, an alignment
direction of the first liquid crystal layer at an edge of the first
subpixel electrode within the at least one domain by the
electric field may be different from a liquid crystal alignment
direction of the first domain. The second shielding member
overlapping the first subpixel electrode of a first pixel elec-
trode, which is one of the plurality of pixel electrodes, may be
formed in a first domain of the four domains, and the second
shielding member overlapping the first subpixel electrode of
a second pixel electrode, which is another one of the plurality
ofpixel electrodes, may be formed within the first domain and
a second domain among the four domains.

[0026] When an electric field is formed between the first
subpixel electrode and the common electrode, the alignment
directions of the first liquid crystal layer at an edge of the first
sub-pixel electrode within the first domain and the second
domain by the electric field may be different from liquid
crystal alignment directions of the first domain and the sec-
ond domain.

[0027] The first domain and the second domain may have
no planes opposing each other.

[0028] Each of the plurality of pixel electrodes may corre-
spond to any one of red (R), green (G) and blue (B), and the
second pixel electrode may correspond to blue.

[0029] The plurality of domains may be formed by irradi-
ating light upon to the alignment layer in different directions.
[0030] Each of the plurality of pixel electrodes may corre-
spond to any one of red, green and blue, and the shielding
member overlapping the pixel electrode corresponding to
blue may have a greater area than the shielding members
overlapping the pixel electrodes corresponding to red and
green.

[0031] The first subpixel electrode and the second subpixel
electrode may be separated from each other by a gap.
[0032] The second subpixel electrode may be positioned
above and below the first subpixel electrode, with the first
subpixel electrode as a center.

[0033] The second subpixel electrode may surround the
first subpixel electrode.

[0034] Theliquid crystal display may further include: a first
thin film transistor connected to the first subpixel electrode; a
second thin film transistor connected to the second subpixel
electrode; a gate line connected to the first thin film transistor
and the second thin film transistor; and a data line intersecting
the gate line, wherein the shielding member may be formed
on the same layer as the gate line or the data line.

[0035] The liquid crystal display may further include a
storage electrode line formed on the same layer as the gate
line, wherein the shielding member may be connected to the
storage electrode line.

[0036] Theliquidcrystal display may further include a light
blocking member formed on at least one of the first substrate
and the second substrate, wherein the shielding member may
be formed on the same layer as the light blocking member.
[0037] The alignment layer may include a first alignment
layer formed on the first substrate and a second alignment
layer formed on the second substrate, the first alignment layer
may include a first portion onto which light is irradiated in a
first direction, and a second portion onto which light is irra-

Jun. 21, 2012

diated in a second direction opposite to the first direction, and
the second alignment layer may include a third portion onto
which light is irradiated in a third direction intersecting the
first direction, and a fourth portion onto which light is irradi-
ated in a fourth direction opposite to the third direction.
[0038] Another exemplary embodiment of the present
invention provides a liquid crystal display, including: a pixel
electrode including first and second subpixel electrodes; a
common electrode facing the pixel electrode; a first liquid
crystal layer interposed between the first subpixel electrode
and the common electrode and including a plurality of
domains aligned in an upper left direction, a lower left direc-
tion, an upper right direction and a lower right direction; a
second liquid crystal layer interposed between the second
subpixel electrode and the common electrode; and a shielding
member formed under the pixel electrode or the common
electrode and overlapping the first subpixel electrode,
wherein the first subpixel electrode is formed to be supplied
with a first data voltage, and the second subpixel electrode is
formed to be supplied with a second data voltage smaller than
the first data voltage.

[0039] The first subpixel electrode may be divided into
upper left, upper right, lower right and lower left regions, and
the plurality of domains may be formed in a lower left direc-
tion in the upper left region, an upper left direction in the
upper right region, an upper right direction in the lower right
region, and a lower right direction in the lower left region.
[0040] The shielding member may include: a first shielding
member overlapping a boundary between the upper left
region and the lower left region and a boundary between the
upper right region and the lower right region; a second shield-
ing member formed at a left side of the upper left region; and
a third shielding member formed at a right side of the lower
right region.

[0041] The pixel electrode may be formed to correspond to
one color filter of a red filter, a green filter and a blue filter, and
an area of the shielding member may be determined accord-
ing to the color filter corresponding to the pixel electrode.
[0042] An area of the shielding member of the pixel elec-
trode that corresponds to the blue filter may be greater than an
area of the shielding member of the pixel electrode corre-
sponding to the green filter or the red filter.

[0043] According to the exemplary embodiments of the
present invention, the liquid crystal display capable of
improving lateral visibility and preventing a yellowish effect
can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] FIG. 1 is a layout view illustrating only a pixel
electrode and a shielding member in a liquid crystal display
according to an exemplary embodiment of the present inven-
tion.

[0045] FIG. 2 is a cross-sectional view taken along line
II-IF of the liquid crystal display of FIG. 1.

[0046] FIG. 3 is a cross-sectional view taken along line
TII-1IT' of the liquid crystal display of FIG. 1.

[0047] FIG.4A and FIG. 4B are schematic diagrams show-
ing two masks used for photo-alignment,

[0048] FIG.5A and FIG. 5B are schematic diagrams illus-
trating a method of irradiating light by using the masks of
FIG. 4.

[0049] FIG. 6A, FIG. 6B and FIG. 6C are schematic dia-
grams illustrating alignment directions of liquid crystal mol-
ecules formed by a photo-alignment method.
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[0050] FIG. 7 to FIG. 9 are layout views each of which
illustrates only a pixel electrode and a shielding member in a
liquid crystal display having different liquid crystal align-
ment directions from those of FIG. 1.

[0051] FIG. 10 is a layout view illustrating only a pixel
electrode and a shielding member in a liquid crystal display
according to another exemplary embodiment of the present
invention.

[0052] FIG. 11 is an equivalent circuit diagram with respect
to a single pixel in a liquid crystal display according to yet
another exemplary embodiment of the present invention.
[0053] FIG. 12 is a layout view of a liquid crystal display
according to an exemplary embodiment of the present inven-
tion.

[0054] FIG. 13 is a layout view illustrating only a gate
conductor part in the liquid crystal display of FIG. 12.
[0055] FIG. 14 is a cross-sectional view taken along line
XIV-XIV' of the liquid crystal display of FIG. 12.

[0056] FIG. 15 is a layout view illustrating only a gate
conductor part in a liquid crystal display according to yet
another exemplary embodiment of the present invention.
[0057] FIG. 16 is a layout view illustrating only a pixel
electrode and a shielding member in a liquid crystal display
according to yet another exemplary embodiment of the
present invention.

[0058] FIG. 17 is a layout view illustrating only a pixel
electrode and a shielding member in a liquid crystal display
according to yet another exemplary embodiment of the
present invention.

[0059] FIG. 18 is an equivalent circuit diagram with respect
to a single pixel in a liquid crystal display according to yet
another exemplary embodiment of the present invention.
[0060] FIG. 19 is a layout view of a liquid crystal display
according to yet another exemplary embodiment of the
present invention.

[0061] FIG. 20 is a layout view illustrating only a gate
conductor part in the liquid crystal display of FIG. 19.
[0062] FIG. 21 is a cross-sectional view taken along line
XXI-XXT' of the liquid crystal display of FIG. 19.

[0063] FIG. 22 to FIG. 24 are layout views each of which
illustrates only a pixel electrode and a shielding member in a
liquid crystal display having different liquid crystal align-
ment directions from those of FIG. 16.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0064] 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
without departing from the spirit or scope of the present
invention.

[0065] In the 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 is 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.
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[0066] Hereinafter, a liquid crystal display according to an
exemplary embodiment of the present invention will be
described in detail with reference to FIG. 1 and FIG. 2.
[0067] FIG. 1 is a layout view illustrating only a pixel
electrode and a shielding member according to an exemplary
embodiment of the present invention, and FIG. 2 is a cross-
sectional view taken along line II-II' of the liquid crystal
display of FIG. 1.

[0068] Referring to FIG. 1 and FIG. 2, the liquid crystal
display includes a lower display panel 100 and an upper
display panel 200 facing each other, and a liquid crystal layer
3 inserted therebetween.

[0069] First, the lower display panel 100 will be described.
[0070] The lower display panel 100 includes a first sub-
strate 110, and shielding members 10, 20 and 30 are formed
on the first substrate 110. An insulating layer 40 is formed on
the shielding members 10, 20, and 30, a pixel electrode 191 is
formed on the insulating layer 40, and an alignment layer 11
is formed on the pixel electrode 191.

[0071] The pixel electrode 191 includes first and second
subpixel electrodes 191a and 1915 separated from each other.
[0072] The pixel electrode 191 has a rectangular shape
elongated in a y direction (see the coordinates in FIG. 1), and
the first subpixel electrode 191a and the second subpixel
electrode 19156 are separated from each other with a gap 91
therebetween. The first subpixel electrode 1914 has a qua-
drangular shape, and the second subpixel electrode 1915 sur-
rounds the first subpixel electrode 191a with the gap 91
therebetween. The gap 91 between the first subpixel electrode
191 and the second subpixel electrode 1915 has a quadran-
gular band/frame shape.

[0073] The pixel electrode 191 is divided into four quad-
rants D1, D2, D3 and D4 of upper lett, upper right, lower right
and lower left regions by a transverse base line BT and a
longitudinal base line BL.. The quadrants D1 to D4 are divided
by using the transverse base line BT and the longitudinal base
line BL of the pixel electrode 191 as border lines therebe-
tween, and have substantially the same size.

[0074] The first subpixel electrode 191a and the second
subpixel electrode 1915 are formed to be supplied with dif-
ferent data voltages. When voltage applied to the first sub-
pixel electrode 191a is referred to as a first data voltage and
voltage applied to the second subpixel electrode 1915 is
referred to as a second data voltage, the first data voltage is
greater than the second data voltage. Accordingly, in the case
of a low gray level, only the first subpixel electrode 191a
contributes to luminance.

[0075] The shielding members 10,20, and 30 include a first
shielding member 10, a second shielding member 20, and a
third shielding member 30. The shielding members 10, 20,
and 30 overlap the first subpixel electrode 191a and the gap
91. The first shielding member 10 is formed along the trans-
verse base line BT of the pixel electrode 191. The second and
third shielding members 20 and 30 are formed in a direction
intersecting the direction in which the first shielding member
10 is formed. For example, when the first shielding member
10 is formed in a horizontal direction, the second and third
shielding members 20 and 30 extend in a y-direction. The
second shielding member 20 is formed on a left edge within
the upper left region D1a of the first subpixel electrode 191a,
and the third shielding member 30 is formed on a right edge
within the lower right region D3a of the first subpixel elec-
trode 191a. The second and third shielding members 20 and
30 are formed on only a part of the edges of the first subpixel
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electrode 191a, and the locations at which the second and
third shielding members 20 and 30 are formed are determined
on the basis of a direction in which liquid crystals are aligned.
A detailed description thereof will be made later.

[0076] InFIG. 1, the first shielding member 10, the second
shielding member 20 and the third shielding member 30 are
connected with each other. However, the first shielding mem-
ber 10, the second shielding member 20 and the third shield-
ing member 30 may be separated from each other.

[0077] Although not shown in FIG. 1 and FIG. 2, a gate line
and a data line intersecting the gate line are formed on the first
substrate 110 of the liquid crystal display. The shielding
members 10, 20, and 30 may be formed on the same layer as
the gate line. Alternatively, the shielding members 10, 20, and
30 may be formed on the same layer as the data line. Alter-
natively, the shielding members 10, 20, and 30 may be formed
by being extended from a storage electrode line.

[0078] Hereinafter, the upper display panel 200 will be
described.

[0079] The upper display panel 200 includes a second sub-
strate 210, an overcoat layer 250 that is formed on the second
substrate 210, a common electrode 270 that is formed on the
overcoat layer 250, and an alignment layer 21 that is formed
on the common electrode 270.

[0080] The liquid crystal layer 3 has negative dielectric
anisotropy and is vertically aligned. Polarizers (not shown)
may be attached to the outer surfaces of the substrates 110 and
210, respectively, and the polarization axes of the polarizers
may be at aright angle to each other while making an approxi-
mately 45 degree-angle with respect to the x- and y-direc-
tions. “The x- and y-directions are indicated in the coordi-
nates shown in FIG. 1.

[0081] When no electric field is applied to the liquid crystal
layer 3, that is, when there is no voltage difference between
the pixel electrode 191 and the common electrode 270, liquid
crystal molecules 31 may be vertical to the surfaces of the
alignment layers 11 and 21 or slightly inclined from the
vertical state.

[0082] When a potential difference is generated between
the pixel electrode 191 and the common electrode 270, an
electric field, which is almost vertical to the surfaces of the
display panels 100 and 200, is generated in the liquid crystal
layer 3. Hereinafter, the pixel electrode 191 and the common
electrode 270 are referred to as “field generating electrodes™.
Then, the liquid crystal molecules 31 of the liquid crystal
layer 3 incline in response to the electric field so that their
longitudinal axes are perpendicular with respect to the direc-
tion of the electric field. The polarization of light incident
upon the liquid crystal layer 3 varies depending on the incli-
nation angle of the liquid crystal molecules 31. The variation
in the polarization translates to a variation in light transmit-
tance during image display because of the polarizers.

[0083] The direction in which the liquid crystal molecules
31 are inclined depends on characteristics of the alignment
layers 11 and 21. For example, the inclination direction of the
liquid crystal molecules 31 may be determined by irradiating
with ultraviolet rays (UV) having different polarization direc-
tions or irradiating the alignment layers 11 and 21 with UV
rays from an angle.

[0084] A “firstliquid crystal layer,” as used herein, refers to
the liquid crystal layer 3 that is interposed between the first
subpixel electrode 191a and the common electrode 270. A
“second liquid crystal layer” refers to the liquid crystal layer
3 that is interposed between the second subpixel electrode
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1915 and the common electrode 270, is referred to as a second
liquid crystal layer. As shown by the arrows in FIG. 1, the
liquid crystal molecules 31 of the first liquid crystal layer and
the second liquid crystal layer are aligned in four different
directions. The arrows indicate directions in which the liquid
crystal molecules 31 are inclined. That is, the first liquid
crystal layer and the second liquid crystal layer may each
include four domains in which the liquid crystal is aligned in
different alignment directions: upper left, lower left, upper
right and lower right directions. The alignment directions of
the liquid crystal are a lower left direction in the upper left
region D1, an upper left direction in the upper right region D2,
an upper right direction in the lower right region D3, and a
lower right direction in the lower left region D4, respectively.

[0085] However, the directions in which the liquid crystal
molecules 31 are inclined in those four regions D1 to D4 are
not limited thereto, and there may be various other directions.
Furthermore, the number of domains included in each of the
first liquid crystal layer and the second liquid crystal layer is
not limited to four, and may be more than or fewer than four.

[0086] Textures may be generated at the boundaries of the
different domains due to the different alignment directions of
the liquid crystal. A texture generated at the boundary
between the different domains is called a domain boundary
texture (DBT). Namely, in the first subpixel electrode 191a, a
transverse DBT may be generated along the transverse base
line BT and a longitudinal DBT may be generated along the
longitudinal base line BL.

[0087] Because of the gap 91 between the first subpixel
electrode 191a and the second subpixel electrode 1915 and a
gap between the pixel electrode 191 and an adjacent pixel
electrode (not shown), a fringe field is generated between the
common electrode 270 and the edges of the first subpixel
electrode 191a and the second subpixel electrode 1915. Thus,
the alignment directions of the liquid crystal may be deter-
mined by the fringe field, as well as by photo-alignment, at the
edges of the first subpixel electrode 191a and the second
subpixel electrode 1915. However, in the case in which the
alignment direction of the liquid crystal determined by the
photo-alignment is different from the alignment direction as
determined by the fringe field, a texture may be generated at
the edges of the first subpixel electrode 191a and the second
subpixel electrode 1915. The textures generated at the edges
of the first subpixel electrode 191a and the second subpixel
electrode 1915 are called fringe field textures (FFTs).

[0088] Portions where the FFT occur (hereinafter, “FFT
portions™) in FIG. 1 are as follows. In the first subpixel elec-
trode 1914, the FFT portions are the left edge of an upper left
region D1a, the upper edge of an upper right region D2a, the
right edge of a lower right region D3a, and the lower edge of
a lower left region D4a. In the second subpixel electrode
19154, the FFT portions are the lower edge of an upper left
region D15, the upper edge of an upper right region D25, the
upper edge of a lower right region D35, and the lower edge of
a lower left region D4a.

[0089] When the liquid crystal display is viewed, if the
optical axis of the liquid crystal is viewed, it does not con-
tribute to luminance. On the other hand, if the longitudinal
axis of the liquid crystal is viewed, it contributes to lumi-
nance. When the liquid crystal display is viewed from the left
or right side of the liquid crystal display, the optical axis or
longitudinal axis of the liquid crystal may be viewed in each
portion where a texture is generated.
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[0090] When the liquid crystal display is viewed from the
left or right side of the liquid crystal display, portions from
which the longitudinal axis of the liquid crystal is viewed
among portions where the texture is generated in FIG. 1 are as
follows.

[0091] In the first subpixel electrode 191a, the portions
where the longitudinal axis of the liquid crystal is viewed are
the boundary between the upper left region D1a and the lower
left region D4a, the boundary between the upper right region
D2a and the lower right region D3a, the left side of the upper
left region D1a, and the right side of the lower right region
D3a. That is, in the first subpixel electrode 191a, the longi-
tudinal axis of the liquid crystal is viewed in a transverse DBT
among transverse and longitudinal DBTs and viewed in an
FFT generated in the left and right edges among FFTs gen-
erated in the upper and lower edges and in the right and left
edges.

[0092] The first shielding member 10 overlaps the bound-
ary between the upper left region Dla and the lower left
region D4a and the boundary between the upper right region
D2a and lower right region D3a. That is, the first shielding
member 10 overlaps the transverse base line BT of the first
subpixel electrode 1914, and covers the transverse DBT of the
first subpixel electrode 191a.

[0093] The second shielding member 20 is formed on the
left side of the upper left region Dla, and the third shielding
member 30 is formed on the right side of the lower right
region D3a. That is, the second shielding member 20 covers
a left FFT generated in the left edge of the first subpixel
electrode 1914, and the third shielding member 30 covers a
right FFT generated in the right edge of the first subpixel
electrode 191a.

[0094] As described above, the shielding members 10, 20,
and 30 cover a part of a plurality of textures generated in the
first subpixel electrode 191a. In this case, a texture covered by
the shielding members 10, 20, and 30 is a texture in which the
longitudinal axis of the liquid crystal is viewed when the
liquid crystal display is viewed from the left or right side of
the liquid crystal display.

[0095] In such a manner, only a texture affecting lateral
visibility among a plurality of textures generated in the first
subpixel electrode 191a supplied with higher data voltage
than the second subpixel electrode 1915 may be covered with
the shielding member. Thus, the left and right lateral gammas
may be rendered similar to the front gamma at a low gray
level, thereby improving the lateral visibility. Furthermore,
since the covering of a part of the first subpixel electrode 191a
with the shielding member may reduce the primary efficiency
but increases the secondary or tertiary efficiency, transmit-
tance is not significantly reduced.

[0096] FIG. 3 illustrates a shielding member formed differ-
ently from that of FIG. 2. Like FIG. 2, FIG. 3 is a cross-
sectional view taken along line III-III' of the liquid crystal
display of FIG. 1.

[0097] Referring to FIG. 3, the shielding members 10, 20,
and 30 are formed on the second substrate 210. FIG. 3 is
substantially similar to FIG. 2, except that the shielding mem-
bers 10, 20, and 30 are formed on the second substrate 210,
not the first substrate 110.

[0098] Although not shown in FIG. 1 and FIG. 3, a light
blocking member is formed on the second substrate 210 of the
liquid crystal display. The shielding members 10, 20, and 30
may be formed on the same layer as the light blocking mem-
ber. In this case, the shielding members 10, 20, and 30 may be
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formed by extending the light blocking member. Alterna-
tively, the shielding members 10, 20, and 30 may be formed
separately from the light blocking member.

[0099] Hereinafter, a method of forming a liquid crystal
layer to include a plurality of domains will be described. The
plurality of domains may be formed by a photo-alignment
method of irradiating an alignment layer with light. The
alignment layer may be formed of polyamicacid or polyimide
including a photosensitive group such as cinamate, chalcon,
coumarin or the like. The photo-alignment method is a
method in which light is obliquely irradiated onto a vertical
alignment layer such that photo-sensitive chains on the sur-
face of the alignment layer are set to be laid along the direc-
tion in which the light is irradiated. In this case, a plurality of
domains may be formed by irradiating light in a plurality of
directions different from each another.

[0100] FIGS. 4A and 4B are schematic diagrams showing
two masks used for photo-alignment, FIGS. 5A and 5B are
schematic diagrams illustrating an irradiation method using
the masks of FIG. 4, and FIGS. 6A, 6B and 6C are schematic
diagrams showing a method of aligning liquid crystal mol-
ecules formed by the photo-alignment method.

[0101] Referring to FIGS. 4A and 4B, as masks used for
photo-alignment, there are a first mask M1 having a plurality
of openings h1 arranged in a direction which is parallel to a
longer side of a substrate, and a second mask M2 having a
plurality of openings h2 arranged in a direction which is
perpendicular to the longer side of the substrate.

[0102] Referringto FIG.4A and FIG.5A, the first mask M1
is disposed on the lower display panel 100 with the alignment
layer 11 applied thereon, and light such as UV light is irradi-
ated thereto at an oblique angle, thereby performing a first
exposure. An “oblique” angle, as used herein, forms a
non=zero angle with respect to an axis that is orthogonal to
theirradiated surface. In this case, the emission wavelength of
the UV light is in the range of 10 nm to 400 nm, and may be
preferably in the range of 280 nm to 340 nm. The emission
energy of the light may be in the range of 1 mJ to 5,000 mJ.
The emission energy and emission wavelength of the light
may be affected by a material of the alignment layer 11. In the
case in which the alignment layer is formed of polyamicacid
or polyimide including a photosensitive group such as
cinamate, chalcon, coumarin or the like, the emission energy
of the light may be 50 mJ or less.

[0103] Linearly polarized ultraviolet (LPUV) light or par-
tially polarized light may be used for irradiation. The LPUV
is irradiated onto the surface of the alignment layer at an
oblique angle, thereby inducing the same effect as if the
surface of an alignment layer is rubbed in a predetermined
direction. A method of obliquely irradiating the LPUV light
onto the surface of the alignment layer surface may be
achieved by sloping the alignment layer or sloping an LPUV
irradiating device. The irradiation slope may be in the range
of 0 degrees to 90 degrees. Preferably, the irradiation slope
may range from 20 degrees to 70 degrees. Thereafter, light
such as UV is irradiated at an oblique angle in an opposite
direction to a direction in which the first exposure is carried
out, thereby performing a second exposure.

[0104] In this case, light irradiation is performed while
moving in a direction parallel to the longitudinal axis of the
openings hl of the first mask M1, or in the i-direction in
reference to the coordinates shown in FIGS. 4A and 4B (i.e.,
in the direction of the arrows in FIG. 4A). If the light irradia-
tion is not performed along the i-direction to which the lon-
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gitudinal axis of the opening h1 is parallel, light diffraction
may lead to a reduction in an actually exposed region, as well
as a reduction in a process margin with respect to a distance
between the substrate and the mask and the angle of exposure.
[0105] In one embodiment, the light irradiation is per-
formed such that the upper half of a pixel area is irradiated at
an angle that is inclined at an angle —0 with respect to an axis
that is orthogonal to the irradiated surface. The lower half of
the pixel area is irradiated at an angle that is approximately 6
with respect to the axis, thereby forming two regions having
opposite inclination directions as shown in FIG. 6A.

[0106] Likewise, referring to FIG. 4B and FIG. 5B, the
second mask M2 is disposed on the upper display panel 200
having the alignment layer 21 applied thereon, and light such
as UV light is irradiated at an oblique angle, thereby perform-
ing a third exposure. For the second mask M2, irradiation is
performed in the j-direction, or along the arrows shown in
FIG. 4B. Light such as UV is obliquely irradiated from an
opposite angle from that in which the third exposure is per-
formed, thereby performing a fourth exposure.

[0107] Inthis case, the light irradiation is performed while
moving in a direction parallel to the longitudinal axis of the
opening h2 of the mask M2, thatis, a vertical direction (i.e., an
arrow direction) in FIG. 4B.

[0108] Forexample, the light irradiation may be performed
such that the left half of a pixel area is irradiated at an angle
that is inclined along the y-direction while the right half
thereofis irradiated at an angle that is inclined in an opposite
direction along the y-direction. Accordingly, two regions hav-
ing opposite liquid crystal inclination directions may be
formed as shown in FIG. 6B.

[0109] Irradiation at an oblique angle to the surface of the
alignment layer has the same effect as the rubbing of the
surface of the alignment layer in a predetermined direction.
That is, since the surface of the alignment layer has an align-
ment direction varying with the light irradiation direction, a
plurality of domains having different pretilt directions of
liquid crystal molecules may be formed in a single pixel by
dividing the single pixel into a plurality of regions and then
performing a series of exposures using different masks M1,
M2.

[0110] Referring to FIG. 6C, when the lower display panel
100 and the upper display panel 200 are attached together,
four domains that are aligned in upper left, lower left, upper
right and lower right directions by vector sums may be
formed. For example, in the upper left region, the lower
display panel 100 has an inclination direction along the x-axis
and the upper display panel 200 has an inclination direction
along the y-axis. Thus, a domain aligned in the lower left
direction by a vector sum is formed in the upper left region.

[0111] In an exemplary embodiment of the present inven-
tion, four domains having different alignment directions may
be formed in each subpixel by using the above photo-align-
ment method. In general, each subpixel electrode may form
four domains, and the alignment directions of the liquid crys-
tal may have alignment associated with circulation (right,
left), concentration-divergence, concentration, divergence
and the like.

[0112] InFIGS. 6A, 6B and 6C, an x-axial direction repre-
sents a direction in which light is irradiated onto the lower
half of the pixel area of the lower display panel 100 and a
y-axial direction represents a direction in which light is irra-
diated onto the upper half of the pixel area of the upper display
panel 200. However, these directions are used by way of
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example and do not limit a photo-alignment method. As
another alignment method, an align-free method in which
alignment is performed upon the lower display panel 100 by
pretilt control in four directions may be used. Even in the case
in which the upper display panel 200 is irradiated as shown in
FIG. 6A and the lower display panel 100 is irradiated as
shown in FIG. 6B, when the upper display panel 200 and the
lower display panel 100 are combined, domains having liquid
crystal alignment directions as shown in FIG. 6C may be
formed.

[0113] The first alignment layer 11 of FIG. 2 or FIG. 3
includes a first portion that is irradiated in a first direction and
a second portion that is irradiated in a second direction oppo-
site to the first direction. The second alignment layer 21
includes a third portion that is irradiated in a third direction
intersecting the first direction, and a fourth portion that is
irradiated in a fourth direction opposite to the third direction.
Here, if the first direction is an x-axial direction, the third
direction is a y-axial direction.

[0114] Liquid crystal alignment directions as shown in
FIG. 7 to FIG. 9, different from that of FIG. 1, may be
obtained through the combination of the first direction to the
fourth direction.

[0115] FIG. 7 to FIG. 9 are layout views, and each of these
figures illustrates a pixel electrode and a shielding member in
a liquid crystal display having liquid crystal alignment direc-
tions different from those of FIG. 1.

[0116] Referring to FIG. 7, the liquid crystal alignment
directions are an upper left direction in the upper left region
D1, a lower left direction in the upper right region D2, a lower
right direction in the lower right region D3, and an upper right
direction in the lower left region D4.

[0117] When the liquid crystal display is viewed from the
left or right side of the liquid crystal display, portions from
which the longitudinal axis of the liquid crystal is shown
among portions where textures are generated in FIG. 7 are the
same as those in FIG. 1. That is, in the first subpixel electrode
1914, the portions where the longitudinal axis of the liquid
crystal is viewed are the boundary between the upper left
region Dla and the lower left region D4a, the boundary
between the upper right region D2a and the lower right region
D3a, the left side of the upper left region Dla, and the right
side of the lower right region D3a.

[0118] Accordingly, the shapes of the shielding members
10, 20, and 30 are the same as those in FIG. 1.

[0119] Referring to FIG. 8, the liquid crystal alignment
directions are an upper right direction in the upper left region
D1, a lower right direction in the upper right region D2, a
lower left direction in the lower right region D3, and an upper
left direction in the lower left region D4.

[0120] When the liquid crystal display is viewed from the
left or right side of the liquid crystal display, portions from
which the longitudinal axis of the liquid crystal is viewed
among portions where textures are generated in FIG. 8 are as
follows.

[0121] In the first subpixel electrode 191a, the portions
where the longitudinal axis of the liquid crystal is viewed are
the boundary between the upper left region D1a and the lower
left region D4a, the boundary between the upper right region
D2a and the lower right region D3a, the right side of the upper
right region D2a, and the left side of the lower left region D4a.
[0122] The first shielding member 10 is the same as that of
FIG. 1, the second shielding member 20 is formed at the right



US 2012/0154723 Al

side of the upper right region D24, and the third shielding
member 30 is formed at the left side of the lower left region
DAa.

[0123] Referring to FIG. 9, the liquid crystal alignment
directions are a lower right direction in the upper left region
D1, an upper right direction in the upper right region D2, an
upper left direction in the lower right region D3, and a lower
left direction in the lower left region D4.

[0124] When the liquid crystal display is viewed from the
left or right side of the liquid crystal display, the portions
where the longitudinal axis of the liquid crystal is viewed
among portions where textures are generated in FIG. 9 are the
same as those of FIG. 8. That is, in the first subpixel electrode
191a, the portions where the longitudinal axis of the liquid
crystal is viewed are the boundary between the upper left
region Dla and the lower left region D4a, the boundary
between the upper right region D2a and the lower right region
D3a, the right side of the upper right region D2a, and the left
side of the lower left region D4a. Accordingly, the shapes of
the shielding members 10, 20, and 30 are the same as those of
FIG. 8.

[0125] FIG. 10 is a layout view illustrating only a pixel
electrode and a shielding member in a liquid crystal display
device according to another exemplary embodiment of the
present invention.

[0126] Referring to FIG. 10, shielding members 10 and 20
include only a first shielding member 10 and a second shield-
ing member 20. Unlike FIG. 1, the third shielding member 30
is not formed. When the liquid crystal display is viewed from
the left or right side of the liquid crystal display, the right side
of a lower right region D3a is a portion in which textures are
generated, but is not covered with the shielding members 10
and 20. That is, the shielding members 10, 20 and 30 of FIG.
1 cover substantially all of the portion where the textures in
which the longitudinal axis of the liquid crystal is viewed are
generated, while the shielding members 10 and 20 of FIG. 10
cover a part of portions where the textures are generated.
[0127] Unlike FIG. 10, the second shielding member 20
may be formed on the right side of the lower right region D3a
of'the first subpixel electrode 191a, rather than being formed
on the left side of an upper left region Dla.

[0128] To sum up FIG. 1 and FIG. 7 to FIG. 10, the first
shielding member 10 is formed along the transverse base line
(BT) of the first subpixel electrode 191a. For convenience of
description, the second shielding member 20 and the third
shielding member 30 are described separately; however, both
of the second shielding member 20 and the third shielding
member 30 may be considered to be a single second shielding
member, distinguished from the first shielding member 10. In
this case, the second shielding member is formed in at least
one of the vicinity of the left edge of the first subpixel elec-
trode 191a and the vicinity of the right edge thereof.

[0129] As the shielding member covers a portion of a plu-
rality of textures generated in the first subpixel electrode,
lateral visibility can be improved.

[0130] The area of the shielding member of the pixel elec-
trode 191 of FIG. 1 is greater than that of the shielding
member of the pixel electrode 191 of FIG. 10. Both of the
pixel electrode 191 of FIG. 1 and the pixel electrode 191 of
FIG. 10 may be pixel electrodes within a single liquid crystal
display. The liquid crystal display has a plurality of pixel
electrodes arranged in the form of a matrix. Each of the
plurality of pixel electrodes may correspond to any one of red
(R), green (G) and blue (B). Whether one pixel electrode of
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the plurality of pixel electrodes is in the form of the pixel
electrode 191 of FIG. 1 or the pixel electrode 191 of FIG. 10
may be determined based on the color corresponding to the
one pixel electrode.

[0131] The pixel electrode 191 of FIG. 1 may be a pixel
electrode corresponding to blue, and the pixel electrode 191
of FIG. 10 may be a pixel electrode corresponding to red
and/or green. That is, the area of a shielding member of the
pixel electrode corresponding to blue may be formed to be
larger than the area of a shielding member of the pixel elec-
trode corresponding to red and green. For example, when the
liquid crystal display is viewed from the left or right side of
the liquid crystal display, in the case where there are N-num-
ber of portions where textures in which the longitudinal axis
of the liquid crystal is viewed are generated (here, N is a
natural number of 2 or greater), the shielding member of the
pixel electrode corresponding to blue covers all the portions
where N textures are generated, while the shielding member
of the pixel electrode corresponding to red and green may
cover only portions where N-1 textures are generated. As
used herein, a liquid crystal display being viewed “from the
left or right side” is intended to mean that the viewer looking
forward does not result in his gaze being on any part of the
liquid crystal display.

[0132] Inthis case, data voltage for each gray level of blue
may be controlled to be identical to or different from data
voltage for each gray level of red and/or green.

[0133] Inthe case where the data voltage for each gray level
is not differentiated according to color, the transmittance of a
pixel corresponding to blue may be reduced by controlling the
area of a shielding member for each color.

[0134] Inthe case where the data voltage for each gray level
is differentiated according to a color, the transmittance of a
pixel corresponding to blue may be reduced by controlling the
data voltage for each gray level according to a color, and also
by controlling the area of a shielding member for each color.

[0135] As described above, since the transmittance of a
pixel corresponding to blue can be reduced by controlling the
data voltage for each gray level according to a color and/or
controlling the area of the shielding member for each color, a
yellowish effect at an intermediate gray level can be pre-
vented. In this manner, visibility can be improved. Such a
principle of improving visibility is also applicable to multi
primary color (MPC) or the like.

[0136] FIG. 11 is an equivalent circuit diagram illustrating
a single pixel in a liquid crystal display according to yet
another exemplary embodiment of the present invention,
FIG. 12 is a layout view of a liquid crystal display according
to yet another exemplary embodiment of the present inven-
tion, FIG. 13 is a layout view showing only a gate conductor
part of the liquid crystal display of FIG. 12, and FIG. 14 is a
cross-sectional view taken along line XIV-XIV' of the liquid
crystal display of FIG. 12.

[0137] Referring to FIG. 11, each pixel PX includes a pair
of subpixels PXa and PXb. As for each of the subpixel PXa
and PXb, the subpixel PXa includes a switching element Qa
connected to a gate line 121 and a corresponding data line
171a, a liquid crystal capacitor Clca connected to the switch-
ing element Qa, and a storage capacitor Csta connected to the
switching element Qa and a storage electrode line 131, and
the subpixel PXb includes a switching element Qb connected
to the gate line 121 and a corresponding data line 1715, a
liquid crystal capacitor Clcb connected to the switching ele-
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ment Qb, and a storage capacitor Cstb connected to the
switching element Qb and the storage electrode line 131.
[0138] Each of the switching elements Qa and Qb is a
three-terminal element including a control terminal, an input
terminal and an output terminal. The control terminal is con-
nected to the gate line 121, the input terminal is connected to
a corresponding one of the data lines 171a and 1714, and the
output terminal is connected to a corresponding one of the
liquid crystal capacitors Clca and Clcb and a corresponding
one of the storage capacitors Csta and Cstb.

[0139] The storage capacitors Csta and Cstb assisting with
the liquid crystal capacitors Clca and Clcb are formed as the
storage electrode line 131 and a pixel electrode (not shown)
overlap each other with an insulator interposed therebetween.
A fixed voltage such as a common voltage Vcom is applied to
the storage electrode line 131. However, the storage capaci-
tors Csta and Cstb may be formed as the pixel electrode
overlaps a previous gate line, placed directly thereon, by the
medium of an insulator.

[0140] Referring to FIG. 12 to FIG. 14, the liquid crystal
display according to the present exemplary embodiment
includes a lower display panel 100 and an upper display panel
200 facing each other, and a liquid crystal layer 3 interposed
therebetween.

[0141] First, the lower display panel 100 will be described.
[0142] A gate conductor including a gate line 121 and a
storage electrode line 131 is formed on a first substrate 110.
[0143] The gate line 121 extends in the x-direction, and
transmits a gate signal. The gate line 121 includes first and
second gate electrodes 124a and 1245 extending therefrom
(in the y-direction), and an end portion 129 having an
enlarged width.

[0144] The storage electrode line 131 extends in the x-di-
rection, and transmits a common voltage or the like. Each
storage electrode line 131 is positioned between two gate
lines 121, and includes a storage electrode 133 and shielding
members 10, 20, and 30.

[0145] Referring to FIG. 12 and FIG. 13, the storage elec-
trode 133 has a broken-band/frame shape having an upper
surface, a lower surface, a left surface and a right surface
around a cutout. The upper surface of the storage electrode
133 includes an extension portion 134a extending into the
cutout, and an extension portion 1345 extending away from
the cutout. The extension portions 134a and 1345 are con-
nected to each other by the upper surface of the storage
electrode 133. The lower surface of the storage electrode 133
also includes an extension portion 1355 extending away from
the cutout, and an extension portion 135a extending into the
cutout. The extension portions 1354 and 1355 are not con-
nected to each other by the lower surface. A portion of the
lower surface of the band-shaped storage electrode 133 is
removed to create a gap, and this gap is positioned between
the extension portions 135a¢ and 1355. Partly due to the exten-
sion portions 134a, 1345, 1354, 135b, the upper surface and
lower surface of the storage electrode 133 are greater in width
than the left surface and right surface. The storage electrode
line 131 extends into and across the cutout, bridging the left
surface to the right surface.

[0146] Theshielding members 10,20and30 of FIG.12 and
FIG. 13 are the same as the shielding members 10, 20 and 30
of FIG. 1 in terms of shape, and are formed by extending the
storage electrode line 131.

[0147] A gateinsulating layer 140 is formed on the gate line
121 and the storage electrode line 131.
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[0148] A semiconductor stripe (not shown)is formed on the
gate insulating layer 140. The semiconductor stripe extends
chiefly in the y-direction, and includes first and second pro-
truding portions 154a and 1546 extending toward the first and
second gate electrodes 124a and 1245.

[0149] An ohmic contact stripe (not shown), a first ochmic
contact island 1654 and a second ohmic contact island (not
shown) are formed on the semiconductor stripe. The ohmic
contact stripe has a first protrusion portion 1634 and a second
protrusion portion (not shown). The first protrusion portion
1634 and the first ohmic contact island 165a face each other
on the first protruding portion 154a of the semiconductor
stripe, and the second protrusion portion and the second
ohmic contact island face each other on the second protruding
portion 1545 of the semiconductor stripe.

[0150] First and second data lines 171a and 1715 and first
and second drain electrodes 175a and 1755 are formed on the
ohmic contact stripe and the gate insulating layer 140.

[0151] Thefirstand second data lines 171a and 1715 extend
in the y-direction to intersect the gate line 121 and the storage
electrode line 131 and transmit a data voltage. The first data
line 171a includes a first source electrode 173a extending
toward the first gate electrode 1244, and an end portion 179a
having an enlarged width. The second data line 1715 includes
a second source electrode 1735 extending toward the second
gate electrode 124b, and an end portion 1796 having an
enlarged width. The first data line 171« and the second data
line 17154 are supplied with different voltages. The first data
line 171a is supplied with a first data voltage, and the second
data line 17156 is supplied with a second data voltage lower
than the first data voltage.

[0152] The first drain electrode 175a faces the first source
electrode 173a as does the first gate electrode 124a, and the
second drain electrode 1755 faces the second source elec-
trode 1735 as does the second gate electrode 1245. The end
portions of the first and second drain electrodes 175a and
175b are partially surrounded by the curved portions of the
first and second source electrodes 173a and 1735, respec-
tively.

[0153] The semiconductor stripe has substantially the same
plane shape as the first and second data lines 171a and 1715
and the first and second drain electrodes 175a and 1755,
except for a channel region between the first source electrode
173a and the first drain electrode 175a and a channel region
between the second source electrode 1736 and the second
drain electrode 17564.

[0154] The ohmic contact stripe is interposed between the
semiconductor stripe and the first and second data lines 171a
and 1715, and has substantially the same plane shape as the
first and second data lines 171a and 1715. The first and second
ohmic contact islands are interposed between the semicon-
ductor stripe and the first and second drain electrodes 175a
and 175b, and have substantially the same plane shape as the
first and second drain electrodes 175a and 175b.

[0155] A blocking layer 160 made of an inorganic insulat-
ing material, such as silicon nitride (SiNx) or silicon oxide
Si0,, is formed on the first and second data lines 171a and
1715 and the first and second drain electrodes 175a and 1755,
and a color filter 230 is formed on the blocking layer 160.
[0156] The color filter 230 may include a red filter, a green
filter, and a blue filter extending in a direction parallel to the
first and second data lines 171a and 1714 along the pixel
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columns of the pixel matrix. Alternatively, the red filter, the
green filter and the blue filter may be alternately arranged
with respect to each pixel.

[0157] The color filter 230 has a plurality of openings 234a,
234b, 235a and 235b. The openings 234a, 234b, 235a and
2355 overlap the extension portions 134a, 1345, 135a and
1355 of the storage electrode 133.

[0158] A passivation layer 180 is formed on the color filter
230. The passivation layer 180 may be made of an inorganic
insulating material such as silicon nitride or silicon oxide.
The passivation layer 180 may prevent the separation of the
color filter 230 and prevent chemical solutions, such as an
etch solution, from flowing into the color filter 230 in a
subsequent process.

[0159] Contact holes 185a and 1855 exposing the first and
second drain electrodes 175a and 1755 are formed in the
passivation layer 180, the color filter 230 and the blocking
layer 160. Contact holes 182a and 1825 exposing the respec-
tive end portions 179a and 1795 of the first and second data
lines 171a and 1715 are formed in the passivation layer 180
and the blocking layer 160. A contact hole 181 exposing the
end portion 129 of the gate line 121 is formed in the passiva-
tion layer 180, the blocking layer 160 and the gate insulating
layer 140.

[0160] A pixel electrode 191 and a plurality of contact
assistants 81 and 82 are formed on the passivation layer 180.
[0161] The pixel electrode 191 includes a pair of first and
second subpixel electrodes 191a and 1915 separated from
each other with a gap 91 positioned therebetween.

[0162] The gap 91 between the first subpixel electrode
191a and the second subpixel electrode 1915 has a quadran-
gular band shape, and the quandrangular band-shaped storage
electrode 133 described above overlaps the gap 91 and serves
to prevent light leakage between the first subpixel electrode
191a and the second subpixel electrode 1915.

[0163] Furthermore, the shielding members 10, 20 and 30
of'the storage electrode 133 serve as shielding members cov-
ering textures caused by photo-alignment. The description on
this matter is the same as described above.

[0164] Also, the extension portions 134a, 1354, 1345 and
135b of the storage electrode 133 overlap the first subpixel
electrode 191a or the second subpixel electrode 19156 to
thereby form a storage capacitor Cst.

[0165] That is, the first subpixel electrode 191a overlaps
the extension portions 134a and 135a (both of which extend
into the cutout of the storage electrode 133) of the storage
electrode 133 to thereby form a storage capacitor Csta. In this
case, the openings 234a and 235a of the color filter 230 are
located in the portion where the first subpixel electrode 191a
overlaps the extension portions 134a and 1355 of the storage
electrode 133, thereby reducing the thickness of the insulator
of'the storage capacitor Csta is achieved, and thus increasing
storage capacitance.

[0166] The second subpixel electrode 1915 forms a storage
capacitor Cstb by overlapping the extension portions 1345
and 1355 of the storage electrode 133. In this case, the open-
ings 2345 and 2356 of the color filter 230 are located in the
portion where the second subpixel electrode 1915 overlaps
the extension portions 1345 and 1355 of the storage electrode
133, thereby reducing the thickness of the storage capacitor
Cstb and thus increasing storage capacitance.

[0167] The first gate electrode 124a, the first protruding
portion 154a of the semiconductor stripe, the first source
electrode 1734 and the first drain electrode 1754 form a first
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thin film transistor Qa, and the first thin film transistor Qa is
connected to the first subpixel electrode 191a through the
contact hole 185a. The second gate electrode 1245, the sec-
ond protruding portion 1545 of the semiconductor stripe, the
second source electrode 1735 and the second drain electrode
17556 form a second thin film transistor Qb, and the second
thin film transistor Qb is connected to the second subpixel
electrode 1915 through the contact hole 1855.

[0168] As described above, since the first subpixel elec-
trode 191a and the second subpixel electrode 1915, consti-
tuting the single pixel electrode 191, are connected to the first
thin film transistor Qa and the second thin film transistor Qb,
respectively, the first and second subpixel electrodes 191a
and 1915 are supplied with separate data voltages through
first and second data lines 171a and 1715. In some alternative
embodiments, the first and second subpixel electrodes 191a
and 1915 may be supplied with separate data voltages at
different times through a single data line.

[0169] When the voltages of the first subpixel electrode
1914 and the second subpixel electrode 1915 are different as
described above, different voltages are applied to a first liquid
crystal capacitor Clca formed between the first subpixel elec-
trode 1914 and the common electrode 270 and a second liquid
crystal capacitor Clcb formed between the second subpixel
electrode 1915 and the common electrode 270. For this rea-
son, angles at which liquid crystal molecules are inclined are
different between the first subpixel and the second subpixel,
and there occurs a difference in luminance between the two
subpixels accordingly. Therefore, by appropriately adjusting
the voltage of the first liquid crystal capacitor Clca and the
voltage of the second liquid crystal capacitor Clcb, an image
viewed from the side can be rendered as close as possible to an
image viewed from the front, namely, a lateral gamma curve
can be rendered as close as possible to a front gamma curve,
so that lateral visibility can be improved.

[0170] Thecontactassistants 81 and 82 are connected to the
end portion 129 of the gate line 121 and the end portion 179
of the data line 171 through the contact holes 181 and 182,
respectively. The contact assistants 81 and 82 supplement
adhesive properties between the end portion 129 of the gate
line 121 or the end portion 179 of the data line 171 and an
external device such as a drive IC, and protect the same.

[0171] Hereinafter, the upper display panel 200 will be
described.
[0172] A plurality of light blocking members 220 are

formed on a second substrate 210, an overcoat layer 250 is
formed on the light blocking members 220, and a common
electrode 270 is formed on the overcoat layer 250.

[0173] Alignmentlayers 11 and 21 are formed on the facing
surfaces of the lower display panel 100 and the upper display
panel 200, respectively. The alignment layers 11 and 21 are
vertical alignment layers, and the surfaces of the alignment
layers 11 and 21 have the end portion inclined in different
directions by region.

[0174] The liquid crystal layer 3 is interposed between the
lower display panel 100 and the upper display panel 200. The
liquid crystal layer 3 includes a plurality of liquid crystal
molecules 31 having negative dielectric anisotropy.

[0175] FIG. 13 and FIG. 14 illustrate the storage electrode
including the shielding members 10, 20, and 30 as being
formed on the same layer as the gate line by way of example,
but the present invention is not limited thereto and the storage
electrode may be formed on the same layer as the data line.
Furthermore, as described above, the shielding members 10,
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20, and 30 may be formed on the same layer as the light
blocking member 220 of the upper display panel 200, rather
than being formed on the same layer as the gate line or the data
line. Also, in some cases, the light blocking member 220 may
be formed on the lower display panel 100, and in this case, the
shielding members may be also formed on the same layer as
the light blocking member.

[0176] FIG. 15 is a layout view illustrating only a gate
conductor part in a liquid crystal display according to yet
another exemplary embodiment of the present invention.
[0177] Referring to FIG. 15, a storage electrode line 131
includes shielding members 10 and 20. In FIG. 15, the third
shielding member 30 is not formed unlike FIG. 13. Unlike
FIG. 15, the storage electrode line 131 may have the second
shielding member 20 extending from the light side of an
lower light region D3a of a first subpixel electrode 191a.
[0178] The first subpixel electrode having a roughly quan-
drangular shape as a whole and the pixel electrode surround-
ing the first subpixel electrode have been described so far.
Hereinafter, an example of applying an exemplary embodi-
ment of the present invention to a pixel electrode having a
different structure will be described.

[0179] FIG. 16 is a layout view illustrating only a pixel
electrode and a shielding member in a liquid crystal display
according to yet another exemplary embodiment of the
present invention.

[0180] Referring to FIG. 16, the pixel electrode 191
includes first and second subpixel electrodes 1914 and 191/
separated from each other.

[0181] The overall shape of the pixel electrode 191 is a
roughly rectangular shape elongated in a vertical direction,
and the first subpixel electrode 191/ and the second subpixel
electrode 191/ are separated from each other by a gap 91. Both
of the first subpixel electrode 191/ and the second subpixel
electrode 191/ have a roughly quadrangular shape as a whole,
and the second subpixel electrode 191/ is formed to be longer
than the first subpixel electrode 191/ in the vertical direction.
The gap 91 is positioned between the first subpixel electrode
191/ and the second subpixel electrode 191/.

[0182] The first subpixel electrode 191/ is divided into four
regions of upper left, upper right, lower right and lower left
regions Dla to Dda by a transverse base line BTa and a
longitudinal base line BLa, and the second subpixel electrode
191/is also divided into four regions of upper left, upper right,
lower right and lower left regions D15 to D44 by a transverse
base line BTb and a longitudinal base line BLb.

[0183] Shielding members 10, 20, and 30 include a first
shielding member 10, a second shielding member 20 and a
third shielding member 30. The shielding members 10, 20,
and 30 overlap the first subpixel electrode 1914.

[0184] The first shielding member 10 is formed along the
transverse line BTa of the first subpixel electrode 191/%. The
second and third shielding members 20 and 30 are formed in
a direction intersecting the direction in which the first shield-
ing member 10 is formed. For example, when the first shield-
ing member 10 is formed in the x-direction, the second and
third shielding members 20 and 30 are formed in the y-direc-
tion. The second shielding member 20 is formed along a left
edge within the upper left region Dla of the first subpixel
electrode 1914, and the third shielding member 30 is formed
along a right edge within the lower right region D3a of the
first subpixel electrode 191/. The positions where the second
and third shielding members 20 and 30 are formed are deter-
mined on the basis of liquid crystal alignment directions.
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[0185] In FIG. 16, the liquid crystal alignment directions
are a lower left direction in the upper left regions D1a and
D156 ofthe first and second subpixel electrodes 1912 and 191/,
anupper left direction in the upper right regions D2a and D25,
an upper right direction in the lower right regions D3a and
D3b, and a lower right direction in the lower left regions Dda
and D4b. That is, alignment directions of liquid crystal mol-
ecules, as shown in FIG. 6C, are formed in the first subpixel
electrode 191/ and the second subpixel electrode 191/,
respectively. However, since the area ratio between the first
subpixel electrode 191/ and the second subpixel electrode
191/ is not 1:1, two kinds of first masks (M1 of FIG. 4A) are
required in order to form the liquid crystal alignment direc-
tions, as shown in FIG. 6A, in the first subpixel electrode 191/%
and the second subpixel electrode 191/, respectively. This is
because the different areas of the first subpixel electrode 191/
and the second subpixel electrode 191/ make it impossible to
shift one kind of first mask (M1 of FIG. 4A) for use on both
the first subpixel electrode 1914 and the second subpixel
electrode 191/

[0186] Even when the area ratio between the first subpixel
electrode 191/ and the second subpixel electrode 191/1s 1:1,
the kind and number of first masks (M1 of FIG. 4A) may be
varied depending on whether or not the gap 91 between the
first subpixel electrode 191/ and the second subpixel elec-
trode 191/ is exposed. FIG. 17 is a layout view illustrating
only a pixel electrode and a shielding member in a liquid
crystal display according to yet another exemplary embodi-
ment of the present invention.

[0187] Referring to FIG. 17, shielding members 10 and 20
include only a first shielding member 10 and a second shield-
ing member 20. Unlike FIG. 16, the third shielding member
30 is not formed. Unlike FIG. 17, the second shielding mem-
ber 20 may be formed at the right side of the lower right region
D3a, rather than being formed at the left side of the upper left
region D1a of the first subpixel electrode 191%.

[0188] As in the cases of FIG. 1 and FIG. 10, even in the
case of FIG. 16 and FIG. 17, both of the pixel electrode 191 of
FIG. 16 and the pixel electrode 191 of FIG. 17 may be pixel
electrodes within a single crystal display. Particularly, the
pixel electrode 191 of FIG. 16 may be a pixel electrode
corresponding to blue, and the pixel electrode 191 of FIG. 17
may be a pixel electrode corresponding to red and/or green.

[0189] FIG. 18 is an equivalent circuit diagram for a single
pixel in a liquid crystal display according to yet another
exemplary embodiment of the present invention, FIG. 19 is a
layout view illustrating a liquid crystal display according to
yet another exemplary embodiment of the present invention,
FIG. 201s a layout view illustrating only a gate conductor part
in the liquid crystal display of FIG. 19, and FIG. 21 is a
cross-sectional view taken along line XXI-XXT' of the liquid
crystal display of FIG. 19.

[0190] Referring to FIG. 18, the liquid crystal display
includes signal lines including a first gate line 121, a second
gate line 123, a common voltage line 125 and a data line 171,
and a plurality of pixels PX connected to the same.

[0191] A pixel PX includes a first switching element Qh, a
second switching element Ql, a third switching element Qc, a
first liquid crystal capacitor Clch, a second liquid crystal
capacitor Clcl, and a transformer capacitor Cstd.

[0192] The first switching element Qh and the second
switching element QI are three-terminal elements such as thin
film transistors or the like provided in the lower display panel
100, and include control terminals connected to the first gate
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line 121, input terminals connected to the data line 171, and
output terminals connected to the first liquid crystal capacitor
Clch and the second liquid crystal capacitor Clcl, respec-
tively.

[0193] The third switching element Qc is also a three-ter-
minal element such as a thin film transistor or the like pro-
vided in the lower display panel 100, and includes a control
terminal connected to the second gate line 123, an input
terminal connected to the second liquid crystal capacitor Clcl,
and an output terminal connected to the transformer capacitor
Cstd.

[0194] The transformer capacitor Cstd is connected to the
output terminal of the third switching element Qc and the
common voltage line 125 and configured as the common
voltage line 125 provided in the lower display panel 100 and
the output terminal of the third switching element Qc overlap
each other while having an insulator placed therebetween.
[0195] When a gate-on voltage (Von) is applied to the first
gate line 121, the first switching element Qh and the second
switching element QI connected to the first gate line 121 are
turned on.

[0196] Accordingly, the same data voltage of the data line
171 is applied to the first and second subpixel electrodes 1917
and 191/ through the turned-on first and second switching
elements Qh and Ql. Because the first and second liquid
crystal capacitors Clch and Clcl are charged by the difference
in voltage between a common voltage Vcom of the common
electrode 270 and the voltage of the first and second subpixel
electrodes 191% and 191/, the charged voltage of the first
liquid crystal capacitor Clch and the charged voltage of the
second liquid crystal capacitor Clcl are also identical to each
other. In this case, a gate-off voltage (Voff) is applied to the
second gate line 123.

[0197] Inthe case where a gate-on voltage (Von) is applied
to the second gate line 123 when or after a gate-off voltage
(Voft) is applied to the next first gate line 121, the first and
second switching elements Qh and QI connected to the first
gate line 121 are turned off and the third switching element
Qc is turned on. Accordingly, charges of the second subpixel
electrode 191/ connected to the output terminal of the second
switching element Ql flow into the transformer capacitor
Cstd, thereby dropping the voltage of the second liquid crys-
tal capacitor Clcl.

[0198] As described above, the first subpixel electrode
191/ is configured to be supplied with a first data voltage, and
the second subpixel electrode 191/is configured to be applied
with the second data voltage lower than the first data voltage.
[0199] Referring to FIG. 19 to FIG. 21, the liquid crystal
display includes a lower display panel 100 and an upper
display panel 200 facing each other, and a liquid crystal layer
3 interposed between the two display panels 100 and 200. A
polarizer (not shown) may be provided on the outer surface of
each of the display panels 100 and 200.

[0200] First, the lower display panel 100 will be described.
[0201] A plurality of gate conductors including a plurality
of first gate lines 121, a plurality of second gate lines 123 and
a common voltage line 125 are formed on a first substrate 110.
[0202] The first gate line 121 and the second gate line 123
extend chiefly in a horizontal direction and transmit a gate
signal. The first gate line 121 and the second gate line 123 are
formed slightly above the transverse center of a pixel. The
first gate line 121 includes a first gate electrode 124/ and a
second gate electrode 124/ protruding toward a first subpixel
electrode 191/, and the second gate line 123 includes a third
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gate electrode 124 protruding in the same direction. The first
gate electrode 124/ and the second gate electrode 124/ are
connected to each other to thereby constitute a single protrud-
ing portion.

[0203] The common voltage line 125 extends in the x-di-
rection and transmits a fixed voltage such as a common volt-
age Vcom. The common voltage line 125 includes an upper
transverse line 125/ formed above the first gate line 121 and
the second gate line 123 and a lower transverse line 125/
formed below the first gate line 121 and the second gate line
123.

[0204] The upper transverse line 125/ includes left and
right common voltage electrodes 1275 and 127¢ protruding
below the upper transverse line 1254, an extension portion
1265 connected to an end portion of the right common voltage
electrode 127¢, and shielding members 10, 20, and 30.
[0205] The shielding members 10, 20, and 30 have the same
shape as described with reference to FIG. 16. The second
shielding member 20 is an extension of the left common
voltage electrode 12756 above the shielding member 10, and
the third shielding member 30 is an extension of the right
common voltage electrode 127¢ below the shielding member
10.

[0206] Thelowertransverse line 125/ includes left and right
common voltage electrodes 1285 and 128¢ protruding toward
the first gate line 121.

[0207] A gate insulating layer 140 is formed on the gate
conductors (121, 123, and 125).

[0208] A plurality of semiconductor stripes 151, which
may be made of amorphous or crystalline silicon or the like,
are formed on the gate insulating layer 140. The semiconduc-
tor stripes 151 extend in the y-direction and include first and
second semiconductors 1544 and 154/ extending toward the
first and second gate electrodes 124/ and 124/ and connected
to each other, and a third semiconductor 154¢ connected to
the second semiconductor 154/.

[0209] A plurality of ohmic contact stripes 161 are formed
on the semiconductor stripe 151, a pair of ohmic contacts
163/ and 165ha are formed on the first semiconductor 154/,
and a pair of ohmic contacts 163/ and 165/ are formed on the
second semiconductor 154/. A pair of ohmic contacts (not
shown) are formed on the third semiconductor 154¢. The
ohmic contacts 163/ and 163/ are connected to the ohmic
contact stripe 161.

[0210] Data conductors including a plurality of data lines
171, a plurality of first drain electrodes 175/, a plurality of
second drain electrodes 175/, a plurality of third source elec-
trodes 173¢ and a plurality of third drain electrodes 175¢ are
formed on the ohmic contacts 161, 165/ and 165/.

[0211] The datalines 171 transmit a data signal and extend
chiefly in a vertical direction to intersect the first gate line 121
and the second gate line 123. Each data line 171 includes a
first source electrode 173/ and a second source electrode 173/
extending toward the first gate electrode 124/ and the second
gate electrode 124/. The first source electrode 173/ and the
second source electrode 173/ are connected to each other.
[0212] Thefirstdrainelectrode 1754, the second drain elec-
trode 175/ and the third drain electrode 175¢ each include one
enlarged end portion and one bar-shaped end portion. The
bar-shaped end portions of the first drain electrode 175/ and
the second drain electrode 175/ are partially surrounded by
the first source electrode 1734 and the second source elec-
trode 173/, respectively, and the third source electrode 173c is
also partially surrounded by the third source electrode 173c¢.
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The enlarged end portion of the second drain electrode 175/1s
connected to the third source electrode 173¢. The enlarged
end portion 177¢ of the third drain electrode 175¢ overlaps the
extension portion 1265 of the common voltage line 125 to
thereby constitute a transformer capacitor Cstd. The first/
second/third gate electrode 124//124//124c, the first/second/
third source electrode 173/4/173//173¢ and the first/second/
third drain electrode 175/4/175//175¢ constitute a single first/
second/third thin film transistor (TFT) Qh/Ql/Qc, together
with the first/second/third semiconductor 154/4/154//154c¢,
and a channel of the thin film transistor is formed in the
semiconductor 154//1541//154¢ between the source electrode
1731/173[/173¢ and the drain electrode 175/4/175//175¢.
[0213] The semiconductor stripe 151 including the semi-
conductors 154/, 154/, and 154¢ has substantially the same
plane shape as the ohmic contacts 161, 165/ and 165/ there-
under, except for channel regions between the source elec-
trodes 1734, 173/, and 173¢ and the drain electrodes 1754,
175/, and 175¢. That is, the semiconductor stripe 151 includ-
ing the semiconductors 154/, 154/, and 154c¢ has exposed
portions which are not covered with the data conductors 171,
175h,175/ and 175¢, as well as the spaces between the source
electrodes 1734, 173/, and 173¢ and the drain electrodes
175h, 1751, and 175c¢.

[0214] A passivation layer 180 is formed on the data con-
ductors 171, 1754, 175/ and 175¢ and the exposed portions of
the semiconductors 154/, 154/, and 154c.

[0215] The passivation layer 180 has a plurality of contact
holes 185/ and 185/ exposing the enlarged end portion of the
first drain electrode 175/ and the enlarged end portion of the
second drain electrode 175/, respectively.

[0216] A pixel electrode 191 is formed on the passivation
layer 180.

[0217] The pixel electrode 191 has a roughly quadrangular
shape as a whole, and includes first and second subpixel
electrodes 191/ and 191/ separated from each other with a
gap 91 (see FIG. 16) interposed therebetween. Each of the
first and second subpixel electrodes 191% and 191/ has a
roughly quadrangular shape, and the first subpixel electrode
191/ is placed above the second subpixel electrode 191/
[0218] The first subpixel electrode 191/ is supplied with a
data voltage from the first drain electrode 175/ through the
contact hole 185/, and the second subpixel electrode 191/ is
supplied with a data voltage from the second drain electrode
175! through a protruding portion 192/ and the contact hole
185/

[0219] An alignment layer 11 is formed on the first and
second subpixel electrodes 191/ and 191/ and the passivation
layer 180. The alignment layer 11 may be a vertical alignment
layer.

[0220] Hereinafter, the upper display panel 200 will be
described.

[0221] A plurality of color filters 230 and a light blocking
member 220 called a black matrix are formed on the second
substrate 210, and an overcoat layer 250 is formed on the light
blocking member 220 and the plurality of color filters 230.
[0222] A common electrode 270, which may be made of a
transparent conductor or a metal, such as indium tin oxide
(ITO), indium zinc oxide (IZO) or the like is formed on the
overcoat layer 250, and an alignment layer 21 may be formed
thereon. The alignment layer 21 may be a vertical alignment
layer.

[0223] The liquid crystal layer 3 interposed between the
lower display panel 100 and the upper display panel 200
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contains liquid crystal molecules having dielectric anisot-
ropy, and the liquid crystal molecules may be aligned such
that the longitudinal axes thereof are vertical with respect to
the surfaces of the two display panels 100 and 200 when there
is no electric field.

[0224] The first and second subpixel electrodes 191/ and
191/ supplied with the data voltage generate an electric field
together with the common electrode 270 of the upper display
panel 200, thereby determining a direction of the liquid crys-
tal molecules of the liquid crystal layer 3 between the two
electrodes 191 and 270. A degree of the polarization of light
incident upon the liquid crystal layer 3 varies depending on a
degree to which the liquid crystal molecules are inclined, and
the variation in the polarization is realized as a variation in
transmittance because of the polarizers, whereby the liquid
crystal display displays an image.

[0225] The first subpixel electrode 191/ and the common
electrode 270 form a first liquid crystal capacitor Clch
together with the liquid crystal layer 3 therebetween, and the
second subpixel electrode 191/ and the common electrode
270 form a second liquid crystal capacitor Clcl together with
the liquid crystal layer 3 therebetween, thereby maintaining
applied voltage even after the first and second thin film tran-
sistors Qh and QI are turned off.

[0226] After the first and second thin film transistors Qh
and Ql are turned off;, the third thin film transistor Qcis turned
on and thus the second liquid crystal capacitor Clel is con-
nected to the transformer capacitor Cstd, thereby dropping
the voltage of the second liquid crystal capacitor Clcl. When
the voltages of the first and second liquid crystal capacitors
Clch and Clcl are different, a difference in luminance occurs,
and lateral visibility can be improved by appropriately adjust-
ing the voltages of the first and second liquid crystal capaci-
tors Clch and Clcl. Various features and operations of the
liquid crystal display, such as a method of forming shielding
members according to liquid crystal alignment directions
described above are also applicable to the present exemplary
embodiment.

[0227] FIG. 22 to FIG. 24 are layout views each of which
illustrates only a pixel electrode and a shielding member in a
liquid crystal display having different liquid crystal align-
ment directions from those of FIG. 16.

[0228] Referring to FIG. 22, the liquid crystal alignment
directions are an upper left direction in upper left regions D1a
and D15 of the first and second subpixel electrodes 191/ and
191/, a lower left direction in upper right regions D2a and
D2b, a lower right direction in lower right regions D3a and
D3b, and an upper right direction in lower left regions D4a
and D4b.

[0229] When the liquid crystal display is viewed from the
left or right side of the liquid crystal display, the portions from
which the longitudinal axis of the liquid crystal is viewed
among portions where textures are generated in FIG. 22 are
the same as those of FIG. 16. That is, in the first subpixel
electrode 191/, the portions where the longitudinal axis of the
liquid crystal is viewed are the boundary between the upper
left region D1a and the lower left region D4a, the boundary
between the upper right region D2a and the lower right region
D3a, the left side of the upper left region Dla, and the right
side of the lower right region D3a.

[0230] Accordingly, the shapes of the shielding members
10, 20, and 30 are the same as those in FIG. 16.

[0231] Referring to FIG. 23, the liquid crystal alignment
directions are an upper right direction in the upper left regions
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D1a and D15 of the first and second subpixel electrodes 191/
and 191/, a lower right direction in the upper right regions
D2a and D2b, a lower left direction in the lower right regions
D3a and D3b, and an upper left direction in the lower left
regions Dda and D4b.

[0232] When the liquid crystal display is viewed from the
left or right side of the liquid crystal display, the portions
where the longitudinal axis of the liquid crystal is viewed
among portions where textures are generated in FIG. 23 are as
follows.

[0233] In the first subpixel electrode 1914, the portions
where the longitudinal axis of the liquid crystal is viewed are
the boundary between the upper left region D1a and the lower
left region D4a, the boundary between the upper right region
D2a and the lower right region D3a, the right side of the upper
right region D2q, and the left side of the lower left region D4a.
[0234] The first shielding member 10 is the same as that of
FIG. 16, the second shielding member 20 is formed at the
right side of the upper right region D2a, and the third shield-
ing member 30 is formed at the left side of the lower left
region Dda.

[0235] Referring to FIG. 24, the liquid crystal alignment
directions are a lower right direction in the upper left regions
D1a and D15 of the first and second subpixel electrodes 191/
and 191/, an upper right direction in the upper right regions
D2aand D2b, an upper left direction in the lower right regions
D3a and D3b, and a lower left direction in the lower left
regions D4a and D4b.

[0236] When the liquid crystal display is viewed from the
left or right side of the liquid crystal display, the portions
where the longitudinal axis of the liquid crystal is viewed
among portion where textures are generated in FIG. 25 are the
same as those of FIG. 24. That is, in the first subpixel elec-
trode 191a, the portions where the longitudinal axis of the
liquid crystal is viewed are the boundary between the upper
left region D1a and the lower left region Dda, the boundary
between the upper right region D2a and the lower right region
D3a, the right side of the upper right region D2a, and the left
side of the lower left region Dda. Accordingly, the shapes of
the shielding members 10, 20, and 30 are the same as those of
FIG. 24.

[0237] As inthe case of FIG. 16 and FIG. 17, the shielding
members of the pixel electrode of FIG. 22 to FIG. 24 may be
shielding members of a pixel electrode corresponding to blue.
In this case, shielding members of a pixel electrode corre-
sponding to red and/or green may be formed to have a smaller
area than those of FIG. 22 to FIG. 24.

[0238] In FIG. 16, FIG. 17, and FIG. 22 to FIG. 24, the
liquid crystal alignment directions of the first subpixel elec-
trode 191/ are the same as the liquid crystal alignment direc-
tions of the second sub-pixel electrode 191/; however, this is
just an example. That is, the liquid crystal alignment direc-
tions of the first subpixel electrode 1912 may be different
from those of the second subpixel electrode 191/.

[0239] In the manner described, the liquid crystal display
capable of improving lateral visibility and preventing a yel-
lowish effect can be provided.

[0240] Among a plurality of textures generated from the
first subpixel electrode applied with a greater data voltage
than the second subpixel electrode, only textures affecting
lateral visibility can be covered by the shielding members. In
such a manner, right and left lateral gammas can be rendered
similar to the front gamma at a low gray level, thereby
improving lateral visibility. Furthermore, when the first sub-
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pixel electrode is partially covered with the shielding mem-
bers, primary efficiency may be degraded but secondary or
tertiary efficiency is increased. Accordingly, transmittance is
not significantly reduced.

[0241] Furthermore, the area of a shielding member of each
of a plurality of pixel electrodes may vary depending on a
color corresponding to each pixel electrode. A shielding
member of a pixel electrode corresponding to blue may be
formed to have a greater area than that of a shielding member
of a pixel electrode corresponding to red/green, so that the
yellowish effect can be prevented at an intermediate gray
level.

[0242] 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 embodiment and is intended to
cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims.

<Description of symbols>

10, 20, 30: Shielding member
100, 200: Lower display panel,
Upper panel
121: Gate line
140: Gate insulating layer
160: Blocking layer
180: Passivation layer
191a, 191h: First subpixel
electrode
220: Light blocking member
250: Overcoat layer

91: Gap

11, 21: Alignment layer
110, 210: Substrate

131: Storage electrode line

151: Semiconductor stripe

171: Data line

191: Pixel electrode

191b, 1911: Second subpixel electrode

230: Color filter
270: Common electrode

What is claimed is:

1. A liquid crystal display, comprising:

a first substrate and a second substrate facing each other;

a plurality of pixel electrodes formed on the first substrate
and each including a first subpixel electrode and a sec-
ond subpixel electrode;

a common electrode formed on the second substrate;

a shielding member formed on the first substrate or the
second substrate and overlapping a portion of the first
subpixel electrode;

an alignment layer formed on at least one of the plurality of
pixel electrodes and the common electrode and sub-
jected to photo-alignment; and

a liquid crystal layer interposed between the first substrate
and the second substrate,

wherein the first subpixel electrode is formed to be sup-
plied with a first data voltage, and the second subpixel
electrode is formed to be supplied with a second data
voltage smaller than the first data voltage.

2. The liquid crystal display of claim 1, wherein:

the shielding member includes a first shielding member
formed substantially along a transverse base line that
divides the first subpixel electrode into two parts.

3. The liquid crystal display of claim 2, wherein:

the shielding member further includes a second shielding
member formed along at least one of a left edge and a
right edge of the first subpixel electrode.

4. The liquid crystal display of claim 3, wherein:

the liquid crystal layer includes a first liquid crystal layer
positioned between the first subpixel electrode and the
common electrode, and
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the first liquid crystal layer includes four domains aligned
in an upper left direction, a lower left direction, an upper
right direction and a lower right direction.

5. The liquid crystal display of claim 4, wherein:

the first subpixel electrode is divided into four regions ofan
upper left region, an upper right region, a lower right
region and a lower left region by the transverse base line
and a longitudinal base line, and

the four regions correspond to the four domains, respec-
tively.

6. The liquid crystal display of claim 4, wherein:

a transverse domain boundary texture (DBT) is generated
in the vicinity of the transverse base line of the first
subpixel electrode, and a longitudinal DBT is generated
in the vicinity of a longitudinal base line of the first
subpixel electrode.

7. The liquid crystal display of claim 6, wherein:

the first shielding member covers the transverse DBT.

8. The liquid crystal display of claim 7, wherein:

upper and lower fringe field textures (FFT) are generated in
the vicinity of an upper edge and a lower edge of the first
subpixel electrode, respectively, and left and right FFT's
are generated in the vicinity of a left edge and a right
edge of the first subpixel electrode, respectively.

9. The liquid crystal display of claim 8, wherein:

the second shielding member covers at least one FFT of the
left FFT and the right FFT.

10. The liquid crystal display of claim 4, wherein:

the second shielding member is formed in at least one
domain of the four domains.

11. The liquid crystal display of claim 10, wherein:

when an electric field is formed between the first subpixel
electrode and the common electrode,

a direction in which the first liquid crystal layer is aligned
at an edge of the first subpixel electrode within the at
least one domain by the electric field is different from a
liquid crystal alignment direction of the at least one
domain.

12. The liquid crystal display of claim 10, wherein:

the second shielding member overlapping the first subpixel
electrode of a first pixel electrode, which is one of the
plurality of pixel electrodes, is formed in a first domain
of the four domains, and

the second shielding member overlapping the first subpixel
electrode of a second pixel electrode, which is another
one of the plurality of pixel electrodes, is formed within
the first domain and a second domain among the four
domains.

13. The liquid crystal display of claim 12, wherein:

when an electric field is formed between the first subpixel
electrode and the common electrode,

directions in which the first liquid crystal layer is aligned at
an edge of the first subpixel electrode within the first
domain and the second domain by the electric field are
different from liquid crystal alignment directions of the
first domain and the second domain, respectively.

14. The liquid crystal display of claim 12, wherein:

the first domain and the second domain have no planes
opposing each other.

15. The liquid crystal display of claim 12, wherein:

each of the plurality of pixel electrodes corresponds to any
one of red (R), green (G) and blue (B), and

the second pixel electrode is a pixel electrode correspond-
ing to blue.
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16. The liquid crystal display of claim 4, wherein:
the plurality of domains are formed by irradiating light
upon the alignment layer in different directions.
17. The liquid crystal display of claim 1, wherein:
each of the plurality of pixel electrodes corresponds to any
one of red, green and blue, and
the shielding member overlapping the pixel electrode cor-
responding to blue has a greater area than the shielding
members overlapping the pixel electrodes correspond-
ing to red and green.
18. The liquid crystal display of claim 1, wherein:
the first subpixel electrode and the second subpixel elec-
trode are separated from each other by a gap.
19. The liquid crystal display of claim 18, wherein:
the second subpixel electrode is positioned above and
below the first subpixel electrode, with the first subpixel
electrode as a center.
20. The liquid crystal display of claim 19, wherein:
the second subpixel electrode surrounds the first subpixel
electrode.
21. The liquid crystal display of claim 1, further compris-
ing:
a first thin film transistor connected to the first subpixel
electrode;
a second thin film transistor connected to the second sub-
pixel electrode;
a gate line connected to the first thin film transistor and the
second thin film transistor; and
a data line intersecting the gate line,
wherein the shielding member is formed on the same layer
as the gate line or the data line.
22. The liquid crystal display of claim 21, further compris-
ing:
a storage electrode line formed on the same layer as the
gate line,
wherein the shielding member is connected to the storage
electrode line.
23. The liquid crystal display of claim 1, further compris-
ing:
a light blocking member formed on at least one of the first
substrate and the second substrate,
wherein the shielding member is formed on the same layer
as the light blocking member.
24. The liquid crystal display of claim 1, wherein:
the alignment layer includes a first alignment layer formed
on the first substrate and a second alignment layer
formed on the second substrate,
the first alignment layer includes a first portion onto which
light is irradiated in a first direction, and a second portion
onto which light is irradiated in a second direction oppo-
site to the first direction, and
the second alignment layer includes a third portion onto
which light is irradiated in a third direction intersecting
the first direction, and a fourth portion onto which light
is irradiated in a fourth direction opposite to the third
direction.
25. A liquid crystal display, comprising:
a pixel electrode including first and second subpixel elec-
trodes;
a common electrode facing the pixel electrode;
a first liquid crystal layer interposed between the first sub-
pixel electrode and the common electrode and including
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a plurality of domains aligned in an upper left direction,
a lower left direction, an upper right direction and a
lower right direction;

asecond liquid crystal layer interposed between the second
subpixel electrode and the common electrode; and

ashielding member formed under the pixel electrode or the
common electrode and overlapping the first subpixel
electrode,

wherein the first subpixel electrode is formed to be sup-
plied with a first data voltage, and the second subpixel
electrode is formed to be supplied with a second data
voltage smaller than the first data voltage.

26. The liquid crystal display of claim 25, wherein:

the first subpixel electrode is divided into upper left, upper
right, lower right and lower left regions, and

the plurality of domains are formed in a lower left direction
in the upper left region, an upper left direction in the
upper right region, an upper right direction in the lower
right region, and a lower right direction in the lower left
region.
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27. The liquid crystal display of claim 26, wherein:

the shielding member includes:

a first shielding member overlapping a boundary between
the upper left region and the lower left region and a
boundary between the upper right region and the lower
right region;

a second shielding member formed at a left side of the
upper left region; and

a third shielding member formed at a right side of the lower
right region.

28. The liquid crystal display of claim 25, wherein:

the pixel electrode is formed to correspond to one color
filter of a red filter, a green filter and a blue filter, and

an area of the shielding member is determined according to
the color filter corresponding to the pixel electrode.

29. The liquid crystal display of claim 28, wherein:

an area of the shielding member of the pixel electrode that
corresponds to the blue filter is greater than an area of the
shielding member of the pixel electrode corresponding
to the green filter or the red filter.
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