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LIQUID CRYSTAL DISPLAY APPARATUS

RELATED APPLICATIONS

[0001] This application is a National Phase of International
Application Number PCT/JP2012/053954 filed on Feb. 20,
2012, which is based upon and claims the benefit of priority
from Japanese Patent Applications No. 2011-040264, filed on
Feb. 25, 2011.

TECHNICAL FIELD

[0002] The present invention relates to a liquid crystal dis-
play apparatus and particularly to a liquid crystal display
apparatus in which a plurality of domains are formed within
a single pixel.

BACKGROUND ART

[0003] Various liquid crystal display apparatuses have con-
ventionally been proposed, and particularly in recent years,
various liquid crystal display apparatuses with focus being
placed on improvement in a viewing angle, suppression of
disclination, reduction in burn-in, and the like have been
proposed.

[0004] For example, Japanese Patent Laying-Open No.
2007-249243 describes an RTN (Reverse Twisted Nematic)
type liquid crystal display apparatus in which a plurality of
domains are formed within a single pixel.

[0005] This RTN type liquid crystal display apparatus
includes a pair of substrates, a plurality of domains formed
within a single pixel, and domain restriction means for
restricting a direction of leaning of a liquid crystal molecule
in each domain.

[0006] In this Japanese Patent Laying-Open No. 2007-
249243, a fish-bone-shaped electrode is exemplified as the
domain restriction means.

[0007] By providing such domain restriction means, a
direction of inclination of a liquid crystal molecule in each
domain at the time of application of a voltage is each differed.
By thus differing a direction of inclination of a liquid crystal
molecule in each domain, a viewing angle is improved.
[0008] Aliquid crystal display apparatus described in Japa-
nese Patent Laying-Open No. 2008-197691 includes a
domain formed within a single pixel and a perpendicular
alignment film provided in a portion in contact with a liquid
crystal layer.

[0009] The perpendicular alignment film has been sub-
jected to an alignment process by emitting ultra violet (UV)
rays from an oblique direction. Then, by differing a direction
of emission of UV rays from place to place, a plurality of
domains are formed. Then, this liquid crystal display appara-
tus includes a protruded bank such that liquid crystal mol-
ecules are aligned in an alignment restriction orientation for
each domain at the time of application of a voltage.

[0010] A liquid crystal display apparatus described in Japa-
nese Patent Laying-Open No. 2009-80197 includes a first
substrate and a second substrate opposed to each other, a
liquid crystal layer provided between the first substrate and
the second substrate, a first electrode provided on the first
electrode, and a second electrode provided on the second
substrate.

[0011] Then, in this liquid crystal display apparatus as well,
a plurality of domains are formed within a single pixel, and a
slit is formed in at least one of the first electrode and the
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second electrode, in each domain. This slit is formed perpen-
dicularly to an alignment orientation of liquid crystal mol-
ecules.

CITATION LIST

Patent Document

[0012] PTD 1: Japanese Patent Laying-Open No. 2007-
249243

[0013] PTD 2: Japanese Patent Laying-Open No. 2008-
197691

[0014] PTD 3: Japanese Patent Laying-Open No. 2009-
80197

SUMMARY OF INVENTION
Technical Problem
[0015] In a liquid crystal display apparatus including a

plurality of domains different in alignment orientation of
liquid crystal molecules at the time of application of a voltage
as above, a dark line appears in a boundary region between
domains.

[0016] The present invention was made in view of the prob-
lems as described above, and an object thereof is to provide a
liquid crystal display apparatus including a plurality of
domains, in which occurrence of a dark line in a boundary
region between domains is suppressed.

Solution to Problem

[0017] A liquid crystal display apparatus according to the
present invention includes a liquid crystal layer containing a
plurality of liquid crystal molecules, a first alignment film
arranged to be adjacent to the liquid crystal layer, a first
alignment region provided in the first alignment film, for
aligning the liquid crystal molecules, and a second alignment
region provided in the first alignment film and arranged to be
adjacent to the first alignment region, for aligning the liquid
crystal molecules. The liquid crystal display apparatus
includes an electrode arranged opposite to the liquid crystal
layer with respect to the first alignment film and a slit forma-
tion region provided in the electrode, opposed to a portion
adjacent to a boundary line between the first alignment region
and the second alignment region, and extending in a direction
of extension of the boundary line. The liquid crystal display
apparatus includes a first flat region in a flat surface shape,
provided in the electrode, arranged to be adjacent to the slit
formation region, and opposed to the first alignment region, a
second flat region in a flat surface shape, provided in the
electrode, arranged to be adjacent to the slit formation region,
and opposed to the second alignment region, a plurality of
first slits formed in a portion of the slit formation region,
which is opposed to the first alignment region, and extending
from a side of the boundary line toward the first flat region,
and a plurality of second slits formed in a portion of the slit
formation region, which is opposed to the second alignment
region, and extending from the side of the boundary line
toward the second flat region. The liquid crystal display appa-
ratus includes a second alignment film including a third align-
ment region opposed to the first alignment region with the
liquid crystal layer being interposed and a fourth alignment
region opposed to the second alignment region with the liquid
crystal layer being interposed.
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[0018] The first alignment region and the third alignment
region are formed such that liquid crystal molecules located
in a central portion between the first alignment region and the
third alignment region among the liquid crystal molecules are
aligned in a first director orientation. The second alignment
region and the fourth alignment region are formed such that
liquid crystal molecules located in a central portion between
the second alignment region and the fourth alignment region
among the liquid crystal molecules are aligned in a second
director orientation greater in angle of orientation than the
first director orientation. A direction from a side of the first flat
region toward the boundary line among directions of exten-
sion of the first slits is defined as a first slit orientation and a
direction away from the boundary line among directions of
extension of the second slits is defined as a second slit orien-
tation. An angle of orientation of the first slit orientation is not
greater than an angle of orientation of the first director orien-
tationand an angle of orientation of the second slit orientation
is not smaller than an angle of orientation of the second
director orientation.

[0019] Preferably, an angle of intersection between the first
slit orientation and the first director orientation is not smaller
than 0° and smaller than 45°. Preferably, an angle of intersec-
tion between the second slit orientation and the second direc-
tor orientation is not smaller than 0° and smaller than 45°.
[0020] Preferably, an angle of intersection between the first
slit orientation and the first director orientation is not smaller
than 0° and not greater than 30°, and an angle of intersection
between the second slit orientation and the second director
orientation is not smaller than 0° and not greater than 30°.
[0021] Preferably, the first slit and the second slit are
formed at a distance from each other with the boundary line
lying therebetween.

[0022] Preferably, the electrode is a pixel electrode. Pref-
erably, the electrode is an opposing electrode. Preferably, an
alignment restriction orientation of the first alignment region
and an alignment orientation of the third alignment region
intersect with each other. An alignment restriction orientation
of the second alignment region and an alignment-orientation
of the fourth alignment region intersect with each other.

Advantageous Effects of Invention

[0023] According to the liquid crystal display apparatus of
the present invention, dark lines caused in a boundary region
between domains can be decreased.

BRIEF DESCRIPTION OF DRAWINGS

[0024] FIG. 1 is an exploded perspective view of a televi-
sion receiver 1 incorporating a liquid crystal display appara-
tus according to the present first embodiment.

[0025] FIG. 2 is a perspective view schematically showing
a liquid crystal display apparatus 2.

[0026] FIG.3isaplanview schematically showinga circuit
formed in an active matrix substrate 20.

[0027] FIG. 4 is a cross-sectional view of a liquid crystal
display panel 10 including a switching element 23.

[0028] FIG. 5 is a perspective view showing a pixel elec-
trode 26, a part of an alignment film 38, and a part of an
alignment film 39.

[0029] FIG. 6 is a plan view when alignment film 38 and
alignment film 39 shown in FIG. 5§ are viewed from above
alignment film 38.
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[0030] FIG. 7 is a plan view when alignment film 38 and
alignment film 39 shown in FIG. § are viewed from above
alignment film 38.

[0031] FIG. 8 is a perspective view showing an alignment
region 63 and an alignment region 67, showing a state where
no voltage is applied across a common electrode and a pixel
electrode.

[0032] FIG. 9 is a perspective view showing alignment
region 63 and alignment region 67, in a state where a voltage
is applied across the common electrode and the pixel elec-
trode.

[0033] FIG. 10 is a plan view when pixel electrode 26 and
alignment film 39 shown in FIG. 5 are two-dimensionally
viewed from above alignment film 39.

[0034] FIG. 11 is a plan view of pixel electrode 26.

[0035] FIG. 12 is a plan view showing slits 90, 91 and a
portion located around the same in FIG. 11.

[0036] FIG. 13 is a plan view showing a comparative
example in a case where no slit 90, 91 is formed.

[0037] FIG. 14 is a plan view showing slit 90 and liquid
crystal molecules 80.

[0038] FIG. 15 is a plan view showing slit 90, slit 91, and a
trunk portion 95.

[0039] FIG. 16 is aplan view showing domains 70, 71 when
a pixel electrode where no slit is formed is employed.
[0040] FIG. 17 is a plan view showing domains 70 to 73
when the pixel electrode where no slit is formed is employed
as the pixel electrode as in FIG. 16 above.

[0041] FIG. 18 is a plan view of domains 70, 71 observed
when a pixel electrode where slits 90, 91 are formed is
employed.

[0042] FIG. 19 is a plan view schematically showing FIG.
18.

[0043] FIG. 20 is a plan view of domains 70, 71 observed
when a pixel electrode where slits 90, 91 are formed is
employed.

[0044] FIG. 21 is a plan view schematically showing FIG.
20.

[0045] FIG. 22 is a plan view of domains 70, 71 observed
when a pixel electrode where slits 90, 91 are formed is
employed.

[0046] FIG. 23 is a plan view schematically showing FIG.
22.

[0047] FIG. 24 is a graph showing comparison of lumi-

nances of liquid crystal display apparatuses 2 shown in FIGS.
16 to 23.

[0048] FIG. 25 is a plan view showing an example where
slits are formed in a common electrode 35.

DESCRIPTION OF EMBODIMENTS

[0049] A liquid crystal display apparatus according to the
present first embodiment will be described with reference to
FIGS. 110 25.

[0050] FIG. 1 is an exploded perspective view of a televi-
sion receiver 1 incorporating the liquid crystal display appa-
ratus according to the present first embodiment.

[0051] Television receiver 1 includes a liquid crystal dis-
play apparatus 2, a housing 3 accommodating liquid crystal
display apparatus 2, and a control unit 4 for controlling drive
of liquid crystal display apparatus 2.

[0052] Housing 3 includes a front panel 5 arranged on a
front surface side of liquid crystal display apparatus 2, a back
surface case 6 arranged on a back surface side of liquid crystal
display apparatus 2, and abase 7 supporting back surface case
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6. A window portion 8 for externally exposing a screen of
liquid crystal display apparatus 2 is formed in front panel 5,
and front panel 5 is formed in a frame shape.

[0053] FIG. 2 is a perspective view schematically showing
liquid crystal display apparatus 2. As shown in this FIG. 2,
liquid crystal display apparatus 2 includes a liquid crystal
display panel 10 formed in a plate shape, a polarizing plate 11
provided on one main surface of liquid crystal display panel
10, a polarizing plate 12 provided on the other main surface of
liquid crystal display panel 10, and a backlight unit 13 emit-
ting light toward liquid crystal display panel 10.

[0054] Polarizing plate 11 and polarizing plate 12 are
arranged such that a direction of oscillation of light allowed to
pass through polarizing plate 11 and a direction of oscillation
of light allowed to pass through polarizing plate 12 are
orthogonal to each other. Backlight unit 13 includes, for
example, alight source having a plurality of LEDs, or the like.
[0055] Liquid crystal display panel 10 includes an active
matrix substrate 20 arranged on a side of backlight unit 13 and
an opposing substrate 21 arranged on active matrix substrate
20.

[0056] FIG.3is aplan view schematically showinga circuit
formed in active matrix substrate 20. As shown in this FIG. 3,
active matrix substrate 20 includes a transparent substrate 22,
a plurality of switching elements 23 formed in an array on a
main surface of this transparent substrate 22, a gate intercon-
nection 24 connected to a gate electrode of switching element
23, a source interconnection 25 connected to a source elec-
trode of switching element 23, and a pixel electrode 26 con-
nected to a drain electrode of switching element 23. It is noted
thatan example where the invention of the present application
is applied to a liquid crystal display apparatus is described in
the present first embodiment and hence a transparent sub-
strate such as a glass substrate is adopted for transparent
substrate 22.

[0057] Switching element 23 includes a gate electrode 30, a
source electrode 31, and a drain electrode 32, and for
example, a switching element such as an MIM (metal-insu-
lator-metal) diode or a thin film transistor (TFT) is adopted
for switching element 23.

[0058] Gate interconnection 24 is formed in a first direction
in an elongated manner and a plurality of gate interconnec-
tions 24 are formed at a distance from one another in a second
direction orthogonal to the first direction. One end portion of
gate interconnection 24 is provided with a gate terminal por-
tion 27.

[0059] Source interconnection 25 is formed in the second
direction in an elongated manner, and a plurality of source
interconnections 25 are formed at a distance from one another
in the first direction. One end portion of source interconnec-
tion 25 is provided with a source terminal portion 28.

[0060] Gate terminal portions 27 are aligned along one side
portion of transparent substrate 22, and source terminal por-
tions 28 are aligned along one long side portion of transparent
substrate 22.

[0061] FIG. 4 is a cross-sectional view of liquid crystal
display panel 10 including switching element 23. As shown in
this FIG. 4, liquid crystal display panel 10 includes active
matrix substrate 20, opposing substrate 21 provided at a dis-
tance from active matrix substrate 20, a liquid crystal layer 29
provided between active matrix substrate 20 and opposing
substrate 21 and serving as a display medium layer, an align-
ment film 39 provided on an upper surface of active matrix
substrate 20, an alignment film 38 provided on a main surface
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of main surfaces of opposing substrate 21, which is opposed
to active matrix substrate 20, a polarizing plate 14 provided
on transparent substrate 22, and a polarizing plate 15 pro-
vided on a transparent substrate 33. It is noted that backlight
unit 13 emits light toward active matrix substrate 20.

[0062] Opposing substrate 21 includes transparent sub-
strate 33 such as a glass substrate, a color filter 34 provided on
a main surface of transparent substrate 33, a common elec-
trode 35 provided closer to active matrix substrate 20 than
color filter 34, and alignment film 38 arranged closer to active
matrix substrate 20 than common electrode 35.

[0063] Alignment film 38 is in contact with liquid crystal
layer 29, and common electrode 35 is located opposite to
liquid crystal layer 29, with respect to alignment film 38.
Alignment film 38 is formed of an organic material having a
photosensitive group. Alignment film 38 has been subjected
to an optical alignment process with the use of UV rays, and
a plurality of fine protrusions of the pico order are formed on
a surface of alignment film 38 on the side of liquid crystal
layer 29. Specifically, the alignment film is formed such that
amain chain of an alignment film polymer forming the align-
ment film is arranged on a surface of the substrate and a side
chain stands in a substantially perpendicular direction.
[0064] Active matrix substrate 20 includes switching ele-
ment 23 provided on the main surface of transparent substrate
22, an interlayer insulating film 50 provided to cover this
switching element 23, pixel electrode 26 formed on an upper
surface of interlayer insulating film 50, and alignment film 39
formed on this pixel electrode 26. Interlayer insulating film
50 includes a passivation film 51 and a planarizing film 52
formed on passivation film 51. Passivation film 51 is formed,
for example, from an inorganic insulating film such as a
silicon nitride film, and planarizing film 52 is formed, for
example, from an organic insulating film of an acrylic resin or
the like.

[0065] Switching element 23 includes gate electrode 30
formed on the main surface of transparent substrate 22, a gate
insulating film 36 formed on the main surface of transparent
substrate 22 so as to cover this gate electrode 30, and a
semiconductor layer 37 formed on an upper surface of gate
insulating film 36 located on gate electrode 30. Switching
element 23 includes source electrode 31 formed on semicon-
ductor layer 37 and drain electrode 32 provided at a distance
from source electrode 31.

[0066] Gate electrode 30 is formed from a stack metal film
including a lower metal film 43 and an upper metal film 44
formed on an upper surface of this lower metal film 43.
Similarly, source electrode 31 and drain electrode 32 are also
formed from a stack metal film including lower metal film 43
and upper metal film 44, similarly to gate electrode 30.
[0067] Forupper metal film 44 and lower metal film 43, for
example, Cu (copper) can be adopted for upper metal film 44
and Ti (titanium) can be adopted for lower metal film 43.
[0068] Semiconductor layer 37 includes an amorphous sili-
con film 45 and an n+amorphous silicon film 46 formed on
this amorphous silicon film 45.

[0069] Source electrode 31 includes lower metal film 43
and upper metal film 44 formed on lower metal film 43. Drain
electrode 32 includes lower metal film 43 and upper metal
film 44 formed on this lower metal film 43.

[0070] A contact hole 53 is formed to reach an upper sur-
face of drain electrode 32 in interlayer insulating film 50 and
pixel electrode 26 is connected through this contact hole 53 to
drain electrode 32. Pixel electrode 26 is formed from a trans-
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parent conductive film such as an ITO film or an IZO film. Tt
is noted that a slit is formed in this pixel electrode 26 and
details thereof will be described later. Alignment film 39 is
formed on interlayer insulating film 50 so as to cover pixel
electrode 26.

[0071] Polarizing plate 14 is provided on the main surface
located opposite to the main surface provided with switching
element 23, of the two main surfaces of transparent substrate
22.

[0072] Polarizing plate 15 is arranged opposite to the main
surface having color filter 34 formed, of the two main surfaces
of transparent substrate 33. An absorption axis of polarizing
plate 14 and an absorption axis of polarizing plate 15 are
arranged to be orthogonal to each other.

[0073] Alignment film 39 is arranged to be adjacent to
liquid crystal layer 29, and pixel electrode 26 is arranged
opposite to liquid crystal layer 29, with respect to alignment
film 39.

[0074] Alignment film 39 is formed of an organic material
having a photosensitive group. Alignment film 39 has been
subjected to an optical alignment process with the use of UV
rays, and a plurality of fine protrusions of the pico order are
formed on the surface of alignment film 39 in contact with
liquid crystal layer 29. Specifically, the alignment film is
formed such that a main chain of an alignment film polymer
forming the alignment film is arranged on the surface of the
substrate and a side chain stands in a substantially perpen-
dicular direction. Liquid crystal layer 29 includes a plurality
of liquid erystal molecules.

[0075] FIG.5isa perspective view showing pixel electrode
26, a part of alignment film 38, and a part of alignment film
39. In this FIG. 5, a direction of a Z axis is a direction of
observation at the time when an observer perpendicularly
observes a screen.

[0076] Alignment film 38 includes a plurality of alignment
regions 60 to 63. Alignment region 60 and alignment region
61 are adjacent in a direction of a line of an X axis, and
alignment region 63 and alignment region 62 are arranged to
be adjacent in the direction of the line of the X axis. It is noted
that alignment region 60 and alignment region 63 are
arranged to be adjacent in a direction of a line of a Y axis, and
alignment region 61 and alignment region 62 are arranged to
be adjacent in the direction of the line of the Y axis.

[0077] Itis noted that alignment regions 60 to 63 have been
subjected to an optical alignment process such that liquid
crystal molecules within liquid crystal layer 29 are aligned in
a prescribed direction, and alignment orientations of align-
ment regions 60, 61, 62, 63 are defined as alignment orienta-
tions (alignment restriction orientations) D0, D1, D2, D3,
respectively. Here, each alignment orientation D0, D1, D2,
D3 is defined by a side chain protruding from alignment
region 60, 61, 62. 63. Specifically, a side chain protruding
from alignment region 60 is inclined toward alignment ori-
entation D0, from alignment region 60 toward alignment
region 64. Similarly, a side chain formed in alignment region
61 is inclined toward alignment orientation D1, from align-
ment region 61 toward an alignment region 65. In addition,
side chains formed in alignment regions 62, 63 are inclined
toward alignment orientations D2, D3, from alignment
regions 62, 63 toward alignment regions 66, 67, respectively.
[0078] An angle of orientation of each alignment orienta-
tion D0, D1, D2, D3 is set, with a reference orientation DB
serving as the reference. Specifically, in a state where an
observer observes a screen straight from the front, an orien-
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tation at 3 o’clock is defined as reference orientation DB.
Then, anangle in a counterclockwise direction with respect to
reference orientation DB is defined as an angle of orientation
of each alignment orientation D0, D1, D2, D3. In the example
shown in this FIG. 5, an angle of orientation of alignment
orientation D0, D1 is 180°. In addition, an angle of orientation
of alignment orientation D2, D3 is 0°. Alignment orientation
D0 and alignment orientation D1 are the same orientation,
and alignment orientation D2 and alignment orientation D3
are the same orientation.

[0079] Alignment film 39 includes alignment regions 64 to
67. Alignment region 64 is opposed to alignment region 60,
and alignment region 65 is opposed to alignment region 61.
Alignment region 66 is opposed to alignment region 62, and
alignment region 67 is opposed to alignment region 63.
[0080] Alignment regions 64 to 67 have been subjected to
an optical alignment process such that liquid crystal mol-
ecules within liquid crystal layer 29 are aligned in a pre-
scribed direction.

[0081] Alignment orientations of alignment regions 64, 65,
66, 67 are defined as alignment orientations D4, D5, D6, D7,
respectively. It is noted that side chains formed in alignment
regions 64, 67 are inclined toward alignment orientations D4,
D7, from alignment regions 64, 67 toward alignment regions
60, 63, respectively. Similarly, side chains formed in align-
ment regions 65, 66 are inclined toward alignment orienta-
tions D5, D6, from alignment regions 65, 66 toward align-
ment regions 61, 62, respectively. An angle of orientation of
alignment orientation D4 and alignment orientation D7 is
270°, and an angle of orientation of alignment orientation D5
and alignment orientation D6 is 90°.

[0082] Then, alignment region 60 and alignment region 64
form a domain 70, and alignment region 61 and alignment
region 65 form a domain 71. Similarly, alignment region 62
and alignment region 66 form a domain 72, and alignment
region 63 and alignment region 67 form a domain 73.
[0083] FIGS. 6 and 7 are plan views when alignment film
38 and alignment film 39 shown in FIG. 5 are viewed from
above alignment film 38.

[0084] Here, in FIGS. 6 and 7, a director orientation of
domain 70 is determined by alignment orientation D0 and
alignment orientation D4, and as shown in FIG. 7, an angle of
orientation a0 of director orientation D10 of domain 70 is set
to 225°.

[0085] A director orientation D11 of domain 71 is defined
by alignment orientation D1 and alignment orientation D5,
and an angle of orientation a1 of director orientation D11 is
135°.

[0086] A director orientation D12 of domain 72 is defined
by alignment orientation D2 and alignment orientation D,
and an angle of orientation a2 of director orientation D12 is
45°,

[0087] A director orientation D13 of domain 73 is defined
by alignment orientation D3 and an alignment orientation D7,
and an angle of orientation a3 of director orientation D13 is
315°.

[0088] The angles of orientation are set such that the angle
of orientation of the director orientation increases in the order
of domain 72, domain 71, domain 70, and domain 73. It is
noted that an angle of orientation of each director orientation
is set to an angle of counterclockwise rotation, with reference
orientation DB serving as the reference.

[0089] As shown in FIG. 5, a plurality of domains 70 to 73
are formed above one pixel electrode 26. It is noted that, in the
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example shown in this FIG. 5, a 4-domain system in which 4
domains are provided is adopted.

[0090] Then, attention being paid to domain 73, a behavior
of liquid crystal molecules in domain 73 in a non-application
state where no voltage is applied across the pixel electrode
and the common electrode and in a state where a voltage is
applied will be described.

[0091] FIG. 8 is a perspective view showing alignment
region 63 and alignment region 67, showing a state where no
voltage is applied across the common electrode and the pixel
electrode.

[0092] InFIG. 8, liquid crystal molecules 80 located in the
vicinity of alignment region 67 are aligned in alignment ori-
entation D7 by the side chains formed in alignment region 67.
Then, a tilt angle of liquid crystal molecule 80 located on
alignment region 67 is set to a pre-tilt angle 61 of approxi-
mately 88.2°.

[0093] Then, liquid crystal molecules 80 located above are
also laid out in accordance with liquid crystal molecule 80
located on alignment region 67.

[0094] Liquid crystal molecules 80A among liquid crystal
molecules 80 located between alignment region 63 and align-
ment region 67 are located in a central portion between align-
ment region 63 and alignment region 67.

[0095] A tilt angle formed between this liquid crystal mol-
ecule 80A and alignment region 67 is set, for example, to
around 88.2°.

[0096] As shown in this FIG. 8, in a state where no voltage
is applied across the common electrode and the pixel elec-
trode, liquid crystal molecules 80A are in a substantially
erected state.

[0097] In FIG. 4, light from backlight unit 13 passes
through polarizing plate 14, passes through liquid crystal
layer 29, color filter 34, and polarizing plate 15, and is emitted
to the outside.

[0098] Here, in the state where liquid crystal molecules 80
are erected as shown in FIG. 8, light incident through polar-
izing plate 14 is cut off by polarizing plate 15 without being
polarized by liquid crystal layer 29. Namely, the liquid crystal
display apparatus according to the present embodiment is a
normally black type liquid crystal display apparatus.

[0099] FIG. 9 is a perspective view showing alignment
region 63 and alignment region 67, and a perspective view in
a state where a voltage is applied across the common elec-
trode and the pixel electrode. As shown in this FIG. 9, liquid
crystal molecules 80 are inclined in director orientation D13
shown in FIG. 7 above, as they are away from alignment
region 63 and alignment region 67. Then, among liquid crys-
tal molecules 80 located between alignment region 63 and
alignment region 67, liquid crystal molecules 80A located in
the central portion between alignment region 63 and align-
ment region 67 are aligned toward director orientation D13. Tt
is noted that Table 1 below shows a “tilt angle (°)” and an
“angle of orientation (°)” of each liquid crystal molecule in a
state where a voltage is applied. It is noted that a “position in
cell cross-section” indicates a distance from arrangement
alignment region 67. The “tilt angle” is an angle formed
between alignment region 67 and a liquid crystal molecule.

TABLE 1
Position in Cell Cross-Section ~ Tilt Angle  Angle of Orientation
0 0 0
0.05 88.2 -90
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TABLE 1-continued

Position in Cell Cross-Section ~ Tilt Angle  Angle of Orientation
0.39 274574 -50.0851
0.73 12.8723 -48.9394
1.07 6.04389 -47.7174
1.41 3.19756 -46.5112
1.75 242779 -45.314
2.09 3.22671 -44.1282
2.43 6.11168 -42.954
2.77 13.0014 -41.7772
3.11 27.6854 -40.6644
3.45 88.2 0
3.5 0 0

[0100] In such a state that a layout of liquid crystal mol-
ecules 80 is thus twisted, a direction of oscillation of light
from backlight unit 13 is twisted while it travels from align-
ment region 67 to alignment region 63. Consequently, light
from alignment region 63 to the outside passes through polar-
izing plate 15 shown in F1G. 4. Thus, in domain 73 formed by
alignment region 67 and alignment region 63 in FIG. 7, liquid
crystal molecules located in the central portion in a direction
of thickness are aligned toward director orientation D13 by
application of a voltage.

[0101] Similarly, in FIG. 7, in domain 71, liquid crystal
molecules located in the central portion between alignment
region 61 and alignment region 65 are inclined toward direc-
tor orientation D11.

[0102] Indomain 70, liquid crystal molecules located inthe
central portion in a direction of thickness are inclined toward
director orientation D10. In addition, in domain 72, liquid
crystal molecules located in the central portion in a direction
of thickness are inclined toward director orientation D12.

[0103] Thus, since a direction of inclination of liquid crys-
tal molecules is different for each domain, variation in tone
can be suppressed even when an observer views the screen in
multiple directions.

[0104] FIG. 10 is a plan view when pixel electrode 26 and
alignment film 39 shown in FIG. 5 are two-dimensionally
viewed from above alignment film 39. In FIG. 10, a boundary
portion between alignment region 64 and alignment region 65
is defined as a boundary line 86, and a boundary portion
between alignment region 65 and alignment region 66 is
defined as a boundary line 87. In addition, a boundary portion
between alignment region 66 and alignment region 67 is
defined as a boundary line 88. Furthermore, a boundary por-
tion between alignment region 67 and alignment region 64 is
defined as a boundary line 89.

[0105] Pixel electrode 26 includes a slit formation region
81 opposed to portions in alignment regions 64, 65, 66, 67,
which are adjacent to boundary lines 86, 87, 88, 89, respec-
tively, and extending in directions of extension of boundary
lines 86, 87, 88, 89, and flat surface regions 82, 83, 84, 85
arranged to be adjacent to this slit formation region 81.

[0106] FIG. 11 is a plan view of pixel electrode 26. As
shown in this FIG. 11, a plurality of slits 90, 91, 92, 93 are
formed in slit formation region 81.

[0107] Specifically, a plurality of slits 90 are formed in a
portion of slit formation region 81 of pixel electrode 26,
which is opposed to alignment region 64 shown in FIG. 10. A
plurality of slits 91 are formed in a portion of slit formation
region 81, which is opposed to alignment region 65 shown in
FIG. 10.
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[0108] A plurality of slits 92 are formed in a portion of slit
formation region 81, which is opposed to alignment region 66
shown in FIG. 10. A plurality of slits 93 are formed in a
portion of slit formation region 81, which is opposed to align-
ment region 67 shown in FIG. 10.

[0109] Slits 90 are formed at a distance from one another
along boundary line 86 and boundary line 89, and slits 91 are
formed at a distance from one another along boundary line 86
and boundary line 87. Slits 92 are formed at a distance from
one another along boundary line 87 and boundary line 88.
Slits 93 are formed at a distance from one another along
boundary line 88 and boundary line 89.

[0110] Flat surface regions 82, 83, 84, 85 have no slit
formed and are formed in a flat surface shape.

[0111] Flat surface region 82 is arranged to be adjacent to a
portion of slit formation region 81 where slits 90 are located,
and flat surface region 83 is arranged to be adjacent to a
portion of slit formation region 81 where slits 91 are located.
Flat surface region 84 is arranged to be adjacent to a portion
of slit formation region 81 where slits 92 are located. Flat
surface region 85 is arranged to be adjacent to a portion of slit
formation region 81 where slits 93 are located.

[0112] FIG. 12 is a plan view showing slits 90, 91 and a
portion located around the same in FIG. 11 above. It is noted
that this FIG. 12 schematically shows liquid crystal mol-
ecules 80 in a drawing pin shape. Then, an end portion 80a of
liquid crystal molecule 80 shows an end portion located on an
observer side when the observer observes the screen. A shaft
portion 805 of liquid crystal molecule 80 shows a body por-
tion of liquid crystal molecule 80 in an oblong shape.

[0113] As shown in FIG. 12, pixel electrode 26 includes a
trunk portion 95 located in a portion located between slit 90
and slit 91, a branch portion 96 connected to this trunk portion
95 and located between slits 90, and a branch portion 97
connected to trunk portion 95 and located between slits 91.
[0114] A width W1 of slit formation region 81 is set, for
example, to approximately 20 um. Slit 90 and slit 91 are
arranged at a distance from each other with boundary line 86
lying therebetween. A distance L1 between slit 90 and slit 91
is set, for example, to approximately 4 pm.

[0115] A width W2 of slit 90 is set, for example, to approxi-
mately 3 pm, and an interval between slits 90 is set, for
example, to approximately 4 um. Similarly, A width W3 of
slit 91 is set, for example, to approximately 3 pm, and an
interval between slits 91 is set also to approximately 4 pm.
[0116] Here, slit 90 extends from the side of boundary line
86 toward flat surface region 82, and slit 91 also extends from
the side of boundary line 86 toward flat surface region 83.
[0117] Then, a direction extending from the side of bound-
ary line 86 toward flat surface region 82, among directions of
extension of slits 90, is defined as an extension orientation
D90 of slit 90.

[0118] A direction extending from the side of flat surface
region 83 toward boundary line 86, among directions of
extension of slits 91, is defined as an extension orientation
D91 of slit 91.

[0119] In this FIG. 12 and FIG. 7 above, director orienta-
tion D10 of domain 70 located on flat surface region 82 is
225° and director orientation D11 of domain 71 located on
flat surface region 83 is 135°.

[0120] Anangleoforientation of extension orientation D90
of slit 90 is not smaller than the angle of orientation of director
orientation D10, and in the example shown in FIG. 12, it is set
to 225° which is the same as that of director orientation D10.
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[0121] Anangleoforientation of extension orientation D91
of slit 91 is not greater than the angle of orientation of director
orientation D11. Then, extension orientation D91 of slit 91 is
set to 135° which is equal to that of director orientation D11.
[0122] It is noted that, when a direction from the side of
boundary line 88 toward flat surface region 84, among direc-
tions of extension of slits 92 shown in FIG. 11, is defined as an
extension orientation of slits 92, the extension orientation of
slits 92 is the same orientation as the extension orientation of
slits 90.

[0123] When an orientation from the side of flat surface
region 85 toward boundary line 88, among directions of
extension of slits 93, is defined as an extension orientation of
slits 93, the extension orientation of slits 93 is the same
orientation as the extension orientation of slits 91.

[0124] Liquid crystal molecules 80 shown in FIG. 12 are
liquid crystal molecules 80 at the time when a prescribed
potential is applied across the pixel electrode and the common
electrode, and indicate liquid crystal molecules 80 located in
the central portion in the direction of thickness of the liquid
crystal layer.

[0125] Here, liquid crystal molecules 80 located on flat
surface region 82 are inclined toward director orientation D10
of domain 70. Liquid crystal molecules 80 located on flat
surface region 83 are inclined toward director orientation D11
of domain 71.

[0126] Here, FIG. 13 is a plan view showing a comparative
example in a case where no slit 90, 91 is formed. It is noted
that, in the example shown in this FIG. 13 as well, aprescribed
potential is applied across pixel electrode 26 and the common
electrode and liquid crystal molecules 80 shown in this FIG.
13 are also located in the central portion in the direction of
thickness of the liquid crystal layer.

[0127] InthisFIG. 13, whennoslit 90,91 is formed in pixel
electrode 26, an angle of orientation of liquid crystal mol-
ecules 80 is varied from director orientation D10 to director
orientation D11, from the side of domain 70 toward the side of
domain 71. The angle of orientation of the alignment orien-
tation of liquid crystal molecule 80 located on the side of
domain 70, among liquid crystal molecules 80 located on the
boundary region between domain 70 and domain 71, is
smaller than the angle of orientation of director orientation
D10. This is because the angle of orientation of director
orientation D11 of domain 71 is smaller than the angle of
orientation of director orientation D10 of domain 70.

[0128] Then, the angle of orientation of the alignment ori-
entation of liquid crystal molecule 80 located on the side of
domain 71, among liquid crystal molecules 80 located on the
boundary region between domain 70 and domain 71, is
greater than the angle of orientation of director orientation
D11.

[0129] Consequently, in the boundary region between
domain 70 and domain 71, liquid crystal molecules 80 are not
oriented in a prescribed orientation, which becomes the cause
for occurrence of a dark line.

[0130] On the other hand, in the liquid crystal display appa-
ratus according to the present embodiment, slits 90, 91 are
formed so that disturbance of orientations of liquid crystal
molecules 80 can be suppressed also in a region located in the
boundary portion between domain 70 and domain 71. The
principles thereof will be described with reference to FIG. 14.
[0131] FIG. 14 is a plan view showing slit 90 and liquid
crystal molecules 80. As shown in this FIG. 14, when a



US 2013/0329175 Al

prescribed potential is applied to pixel electrode 26, electric
field E is generated between slit 90 and branch portion 96.
[0132] A direction of electric field E is perpendicular to a
peripheral portion of slit 90 and the electric field distributes
along an edge portion of slit 90 and branch portion 96.
[0133] Thus, positions of liquid crystal molecules 80
located on slit 90 and slit 91 are corrected.

[0134] Here, in a case where no slit 90 is formed, the align-
ment orientation of liquid crystal molecule 80 located on the
side of flat surface region 82 in slit formation region 81 is
smaller than director orientation D10. On the other hand, in
liquid crystal display apparatus 2 according to the present
embodiment, the angle of orientation of extension orientation
D90 of slit 90 is not smaller than the angle of orientation of
director orientation D10. Therefore, liquid crystal molecules
80 located on slit 90 and branch portion 96 are corrected such
that the alignment orientation thereof is greater.

[0135] Consequently, the alignment orientations of liquid
crystal molecules 80 located on slit 90 and branch portion 96
approximate to director orientation D10.

[0136] Here, as a potentialis applied to pixel electrode 26 in
FIG. 12, electric field is generated also between slit 91 and
branch portion 97.

[0137] Consequently, positions of liquid crystal molecules
80 located on slit 91 and branch portion 97 are also corrected
by the electric field.

[0138] The angle of orientation of extension orientation
D91 of slit 91 is not greater than the angle of orientation of
director orientation D11.

[0139] Itis noted that, in a case where no slit 91 is formed,
the angle of orientation of liquid crystal molecule 80 located
on the side of domain 71 in slit formation region 81 is greater
than the angle of orientation of director orientation D11.
[0140] On the other hand, since the angle of orientation of
extension orientation D91 of slit 91 is not greater than the
angle of orientation of director orientation D11, liquid crystal
molecules 80 located on slit 91 and branch portion 97 are
corrected such that the angle of orientation thereof is smaller.
[0141] Consequently, the orientations of liquid crystal mol-
ecules 80 located on slit 91 and branch portion 97 approxi-
mate to director orientation D11.

[0142] Itisnoted that, in the present embodiment, the angle
of orientation of extension orientation D90 of slit 90 is not
smaller than the angle of orientation of director orientation
D10 and an angle formed between extension orientation D90
and director orientation D10 1s not smaller than 0° and smaller
than 45°. Tn addition, the angle of orientation of extension
orientation D91 of slit 91 is not greater than the angle of
orientation of director orientation D11 and an angle of inter-
section between extension orientation D91 and director ori-
entation D11 is also not smaller than 0° and smaller than 45°.
[0143] With regard to a more preferred range of an angle of
intersection between extension orientation D90, D91 and
director orientation D10, D11, an angle formed between
extension orientation D90 and director orientation D10 is not
smaller than 0° and not greater than 30° and an angle formed
between extension orientation D91 and director orientation
D10 1s in a range not smaller than 0° and not greater than 30°.
[0144] Inaddition, a preferred range of each angle of inter-
section is such that an angle formed between extension ori-
entation D90 and director orientation D10 is not smaller than
0° and not greater than 15° and an angle formed between
extension orientation D91 and director orientation D10 is in a
range not smaller than 0° and not greater than 15°.
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[0145] Namely, slit 90 is preferably formed to coincide
with director orientation D10 of domain 70 or to extend along
director orientation D10 and slit 91 is preferably formed to
coincide with director orientation D11 of domain 71 or to
extend along director orientation D11.

[0146] Though slit 90 and slit 91 have been described in
detail, slit 91 and slit 92, slit 92 and slit 93, and slit 93 and slit
90 are also formed similarly to slit 90 and slit 91.

[0147] Here, as shown in FIG. 12 or the like, slit 90, 91 is in
a shape elongated along extension orientation D90, D91.
Specifically, slit 90, 91 is in a square shape including a long
side portion extending in extension orientation D90, D91 and
a short side portion laid out in extension orientation D90,
D91.

[0148] FIG. 15 is a plan view showing slit 90, slit 91, and
trunk portion 95. In this FIG. 15, a perimeter portion of slit 90
includes a short side portion 101 and a long side portion 102,
and short side portion 101 and long side portion 102 form a
vertex portion 103.

[0149] Similarly, a perimeter portion of slit 91 also includes
ashort side portion 104 and a long side portion 105, and short
side portion 104 and long side portion 105 form a vertex
portion 106.

[0150] Then, in FIG. 15, a high electric field region HB
indicates a region high in intensity in electric field formed
around slit 90 and slit 91.

[0151] As shown in this FIG. 15, wide high electric field
region HB is formed around vertex portion 103 and vertex
portion 106. Therefore, high electric field region HB is
formed to reach a portion in the vicinity of boundary line 86
so that positions of many liquid crystal molecules 80 can be
corrected and liquid crystal molecules 80 can be corrected
over a wide range.

EXAMPLES

[0152] Examples of the present invention will be described
with reference to FIGS. 16 to 23. It is noted that the features
shown in FIGS. 16 to 23 the same as or corresponding to the
features shown in FIGS. 1 to 15 above have the same refer-
ence characters allotted and description thereof may not be
provided.

[0153] It is noted that FIGS. 16 to 23 show a manner in
observing a pixel or a domain from the side of opposing
substrate 21 while various liquid crystal display apparatuses 2
different in pixel electrode are prepared and a prescribed
voltage is applied across pixel electrode 26 and common
electrode 35.

[0154] It is noted that, in the present example as well, the
angle of orientation of director orientation D10 of domain 70
is set to 225°. The angle of orientation of director orientation
D11 of domain 71 is 135°. The angle of orientation of director
orientation D12 of domain 72 is 45°. The angle of orientation
of director orientation D13 of domain 73 is 315°.

[0155] FIG. 16 is aplan view showing domains 70, 71 when
a pixel electrode where no slit is formed is employed. In the
example shown in this FIG. 16, it can be seen that a thick dark
line is formed on and around boundary line 86. It is noted that
FIG. 17 is a plan view showing domains 70 to 73 when the
pixel electrode where no slit is formed is employed as the
pixel electrode as in FIG. 16 above.

[0156] Asshown in this FIG. 17, it can be seen that the dark
lines are formed also in the boundary portion between domain
70 and domain 71, in the boundary portion between domain
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71 and domain 72, in the boundary portion between domain
72 and domain 73, and in the boundary portion between
domain 73 and domain 70.

[0157] FIG. 18 is a plan view of domains 70, 71 observed
when a pixel electrode where slits 90, 91 are formed is
employed, and FIG. 19 is a plan view schematically showing
FIG. 18.

[0158] Inthis example shown in FIGS. 18 and 19, an angle
03 formed between the extension orientation of slit 90, 91 and
boundary line 86 is set to 15°. In other words, an angle of
intersection between director orientation D10 and extension
orientation D90 is 30° and an angle of intersection between
director orientation D11 and extension orientation D91 is also
30°.

[0159] Itcan be seen that, in a case where such a slit 90, 91
is formed, the formed dark line is smaller in thickness than the
dark line shown in FIG. 16, as is clear also from FIG. 18.
[0160] FIG. 20 is a plan view of domains 70, 71 observed
when a pixel electrode where slits 90, 91 are formed is
employed, and FIG. 21 is a plan view schematically showing
FIG. 20.

[0161] Inthis example shown in FIGS. 20 and 21, an angle
04 formed between the extension orientation of slit 90, 91 and
boundary line 86 is set to 30°. In other words, an angle of
intersection between director orientation D10 and extension
orientation D90 is 15° and an angle of intersection between
director orientation D11 and extension orientation D91 is also
15°

[0162] As is clear also from FIG. 20, it can be seen that the
dark line shown in FIG. 20 is smaller in thickness than the
dark line shown in FIG. 18.

[0163] FIG. 22 is a plan view of domains 70, 71 observed
when a pixel electrode where slits 90, 91 are formed is
employed, and FIG. 23 is a plan view schematically showing
FIG. 22.

[0164] In the example shown in these FIGS. 22 and 23, an
angle 85 formed between the extension orientation of slit 90,
91 and boundary line 86 is set to 45°. In other words, an angle
of intersection between director orientation D10 and exten-
sion orientation D90 is 0° and an angle of intersection
between director orientation D11 and extension orientation
D91 is also 0°.

[0165] As is clear also from FIG. 22, it can be seen that the
dark line shown in FIG. 22 is smaller in thickness than the
dark line shown in FIG. 16.

[0166] FIG. 24 is a graph showing comparison of lumi-
nances of liquid crystal display apparatuses 2 shown in FIGS.
16 to 23. The abscissa in this FIG. 24 represents an angle 0
(63, 64, 65) of slit 90, 91. The ordinate represents luminances
of liquid crystal display apparatuses 2 shown in FIGS. 18, 20,
and 22, with luminance of liquid crystal display apparatus 2
shown in FIG. 16 where no slit 90, 91 is formed being
assumed as 100%.

[0167] Asisclearalso from this FIG. 24, it can be seen that
luminance of liquid crystal display apparatus 2 has improved
as a result of formation of slit 90, 91 of which angle 6 is
greater than 0 degree.

[0168] Inaddition,it canbe seen that high luminance canbe
obtained in a case where angle 8 is not smaller than 15 degrees
and not greater than 45 degrees. Furthermore, it can be seen
that higher luminance can be obtained in a case where angle
0 is not smaller than 30 degrees and not greater than 45
degrees.
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[0169] Here, though an example where a slit is formed in
pixel electrode 26 has been described as above, a slit may be
formed in common electrode 35 and a slit may be formed in
each of pixel electrode 26 and common electrode 35.

[0170] FIG. 25 is a plan view showing an example where
slits are formed in common electrode 35. It is noted that, inthe
example shown in this FIG. 25, a plan view at the time when
common electrode 35 is two-dimensionally viewed from a
screen side is shown.

[0171] In the example shown in this FIG. 25 as well, com-
mon electrode 35 includes a slit formation region 181
opposed to portions in alignment regions 60 to 63, which is
located around boundary lines among alignment regions 60 to
63, and flat surface regions 182 to 185 in a flat surface shape
arranged to be adjacent to this slit formation region 181. A
plurality of slits 190 to 193 are formed in this slit formation
region 181.

[0172] Inaportion of slit formation region 181 opposed to
alignment region 60, a plurality of slits 190 are formed. In a
portion of slit formation region 181 opposed to alignment
region 61, slits 191 are formed. In a portion of slit formation
region 181 opposed to alignment region 62, a plurality of slits
192 are formed. In a portion of slit formation region 181
opposed to alignment region 63, a plurality of slits 193 are
formed. It is noted that an extension orientation of each slit
190, 191, 192, 193 is set to an orientation the same as the
extension orientation of slit 90, 91, 92, 93 shown in FIG. 11.
[0173] Though the embodiment and the examples of the
present invention have been described above, it should be
understood that the embodiment and the examples disclosed
herein are illustrative and non-restrictive in every respect. The
scope of the present invention is defined by the terms of the
claims, and is intended to include any modifications within
the scope and meaning equivalent to the terms of the claims.
In addition, the numeric value above or the like is by way of
example and limitation to the numeric value and the range
above is not intended.

INDUSTRIAL APPLICABILITY

[0174] The present invention is applicable to a liquid crys-
tal display apparatus and particularly suitable for a liquid
crystal display apparatus having a plurality of domains.

REFERENCE SIGNS LIST

[0175] 1 television receiver; 2 liquid crystal display appa-
ratus; 3 housing; 4 control unit; 5 front panel; 6 back surface
case; 7 base; 8 window portion; 10 liquid crystal display
panel; 11, 12 polarizing plate; 13 backlight unit; 14, 15 polar-
izing plate; 20 active matrix substrate; 21 opposing substrate;
22, 33 transparent substrate; 23 switching element; 24 gate
interconnection; 25 source interconnection; 26 pixel elec-
trode; 27 gate terminal portion; 28 source terminal portion; 29
liquid crystal layer; 30 gate electrode; 31 source electrode; 32
drain electrode; 34 color filter; 35 common electrode; 36 gate
insulating film; 37 semiconductor layer; 38, 39 alignment
film; 43 lower metal film; 44 upper metal film; 45, 46 amor-
phous silicon film; 50 interlayer insulating film; 51 passiva-
tion film; 52 planarizing film; 53 contact hole; 60, 61, 62, 63,
64, 65, 66, 67 alignment region; 70,71, 71, 72,73 domain; 80,
80A liquid crystal molecule; 81 slit formation region; 82, 83,
84, 85 flat surface region; 86, 87, 88, 89 boundary line; 90,91,
92, 93 slit; 95 trunk portion; 96, 97 branch portion; 101, 104
short side portion; 102, 105 long side portion; 103,106 vertex
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portion; D0, D1, D2, D3, D4, D5, D6, D7, alignment orien-
tation; D10, D11, D12, D13 director orientation; D90, D91
extension orientation; DB reference orientation; E electric
field; HB high electric field region; L1 distance; and W1, W2
width.

1. A liquid crystal display apparatus, comprising:

aliquid crystal layer containing a plurality of liquid crystal
molecules;

a first alignment film arranged to be adjacent to said liquid
crystal layer;

a first alignment region provided in said first alignment
film, for aligning said liquid crystal molecules;

asecond alignment region provided in said first alignment
film and arranged to be adjacent to said first alignment
region, for aligning said liquid crystal molecules;

a first electrode arranged opposite to said liquid crystal
layer with respect to said first alignment film;

a slit formation region provided in said first electrode,
opposedtoa portion adjacent to a boundary line between
said first alignment region and said second alignment
region, and extending in a direction of extension of said
boundary line;

afirst flat region ina flat surface shape, provided in said first
electrode, arranged to be adjacent to said slit formation
region, and opposed to said first alignment region;

asecond flat region in a flat surface shape, provided in said
first electrode, arranged to be adjacent to said slit forma-
tion region, and opposed to said second alignment
region;

a plurality of first slits formed in a portion of said slit
formation region, which is opposed to said first align-
ment region, and extending from a side of said boundary
line toward said first flat region;

a plurality of second slits formed in a portion of said slit
formation region, which is opposed to said second align-
ment region, and extending from the side of said bound-
ary line toward said second flat region;

asecond alignment film including a third alignment region
opposed to said first alignment region with said liquid
crystal layer being interposed and a fourth alignment
region opposed to said second alignment region with
said liquid crystal layer being interposed; and

a second electrode arranged opposite to said liquid crystal
layer with respect to said second alignment film,

said first alignment region and said third alignment region
being formed such that liquid crystal molecules located
in a central portion between said first alignment region
and said third alignment region among said liquid crys-
tal molecules are aligned in a first director orientation
when a voltage is applied across said first electrode and
said second electrode,

said second alighment region and said fourth alignment
region being formed such that liquid crystal molecules
located in a central portion between said second align-
ment region and said fourth alignment region among
said liquid crystal molecules are aligned in a second
director orientation greater in angle of orientation than
said first director orientation when a voltage is applied
across said first electrode and said second electrode, and

with a direction from a side of said first flat region toward
said boundary line among directions of extension of said
first slits being defined as a first slit orientation and with
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a direction away from said boundary line among direc-
tions of extension of said second slits being defined as a
second slit orientation,
an angle of orientation of said first slit orientation being
not greater than an angle of orientation of said first
director orientation, and
an angle of orientation of said second slit orientation
being not smaller than an angle of orientation of said
second director orientation.
2. The liquid crystal display apparatus according to claim
1, wherein
an angle of intersection between said first slit orientation
and said first director orientation is not smaller than 0°
and smaller than 45°, and
an angle of intersection between said second slit orienta-
tion and said second director orientation is not smaller
than 0° and smaller than 45°.
3. (canceled)
4. The liquid crystal display apparatus according to claim
2, wherein
said first slit and said second slit are formed at a distance
from each other with said boundary line lying therebe-
tween.
5. (canceled)
6. (canceled)
7. The liquid crystal display apparatus according to claim
4, wherein
an alignment orientation of said first alignment region and
an alignment orientation of said third alignment region
intersect with each other, and
an alignment orientation of said second alignment region
and an alignment orientation of said fourth alignment
region intersect with each other.
8. The liquid crystal display apparatus according to claim
2, wherein
an alignment orientation of said first alignment region and
an alignment orientation of said third alignment region
intersect with each other, and
an alignment orientation of said second alignment region
and an alignment orientation of said fourth alignment
region intersect with each other.
9. The liquid crystal display apparatus according to claim
1, wherein
an angle of intersection between said first slit orientation
and said first director orientation is not smaller than 0°
and not greater than 30°, and
an angle of intersection between said second slit orienta-
tion and said second director orientation is not smaller
than 0° and not greater than 30°.
10. The liquid crystal display apparatus according to claim
9, wherein
said first slit and said second slit are formed at a distance
from each other with said boundary line lying therebe-
tween.
11. The liquid crystal display apparatus according to claim
10, wherein
an alignment orientation of said first alignment region and
an alignment orientation of said third alignment region
intersect with each other, and
an alignment orientation of said second alignment region
and an alignment orientation of said fourth alignment
region intersect with each other.
12. The liquid crystal display apparatus according to claim
9, wherein
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an alignment orientation of said first alignment region and
an alignment orientation of said third alignment region
intersect with each other, and
an alignment orientation of said second alignment region
and an alighment orientation of said fourth alignment
region intersect with each other.
13. The liquid crystal display apparatus according to claim
1, wherein
said first slit and said second slit are formed at a distance
from each other with said boundary line lying therebe-
tween.
14. The liquid crystal display apparatus according to claim
13, wherein
an alignment orientation of said first alignment region and
an alignment orientation of said third alignment region
intersect with each other, and
an alignment orientation of said second alignment region
and an alignment orientation of said fourth alignment
region intersect with each other.
15. The liquid crystal display apparatus according to claim
1, wherein
said first electrode is a pixel electrode.
16. The liquid crystal display apparatus according to claim
15, wherein
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an alignment orientation of said first alignment region and
an alignment orientation of said third alignment region
intersect with each other, and
an alignment orientation of said second alignment region
and an alignment orientation of said fourth alignment
region intersect with each other.
17. The liquid crystal display apparatus according to claim
1, wherein
said first electrode is an opposing electrode.
18. The liquid crystal display apparatus according to claim
17, wherein
an alignment orientation of said first alignment region and
an alignment orientation of said third alignment region
intersect with each other, and
an alignment orientation of said second alignment region
and an alignment orientation of said fourth alignment
region intersect with each other.
19. The liquid crystal display apparatus according to claim
1, wherein
an alignment orientation of said first alignment region and
an alignment orientation of said third alignment region
intersect with each other, and
an alignment orientation of said second alignment region
and an alignment orientation of said fourth alignment
region intersect with each other.
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