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(57) ABSTRACT

The present invention has an object of providing a liquid
crystal display device having a high transmittance or a high
viewing angle characteristic. A liquid crystal display device
according to the present invention includes a pixel electrode
(30) including a peripheral portion (36), an island portion (32)
and a plurality of branch portions (34). The plurality of branch
portions (34) are formed of a plurality of first through fourth
branch portions (34 A through 34D) respectively extending in
first through fourth directions. By these branch portions, first
through fourth regions (35A through 35D) in which liquid
crystal molecules are aligned in different directions from each
other at the time of voltage application are formed. The island
portion (32) is surrounded by the first through fourth regions
(35A through 35D), and is connected to the peripheral portion
(36) by a connection portion (38) but not by any of the
plurality of branch portions (34) or connected to the periph-
eral portion (36) by one of the first through fourth branch
portions (34 A through 34D).
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LIQUID CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play device, and specifically to a liquid crystal display device
having a plurality of alignment domains in a pixel.

BACKGROUND ART

[0002] Currently, as liquid crystal display devices having a
wide viewing angle characteristic, the following liquid crys-
tal display devices have been developed, for example: liquid
crystal display devices using an IPS (In-Plane-Switching)
mode or an FFS (Fringe Field Switching) mode, which are
transverse electric field modes, and liquid crystal display
devices using a VA (Vertical Alignment) mode.

[0003] VA-mode liquid crystal display devices include, for
example, liquid crystal display devices of an MVA (Multido-
main Vertical Alignment) mode in which a plurality of
domains having different alignment directions of liquid crys-
tal molecules are formed in one pixel, and liquid crystal
display devices of a CPA (Continuous Pinwheel Alignment)
mode in which the alignment direction of liquid crystal mol-
ecules is continuously varied around a rivet or the like formed
on an electrode at a central position of the pixel.

[0004] An example of MVA-mode liquid crystal display
device is described in Patent Document 1. In the liquid crystal
display device described in Patent Document 1, alignment
regulation means extending in two directions perpendicular
to each other is provided. Owing to this, four liquid crystal
domains are formed in one pixel in which an azimuthal angle
of directors which are representative of the respective liquid
crystal domains is 45° with respect to polarization axes
(transmission axes) of a pair of polarizing plates placed in
crossed Nicols. Where the azimuthal angle of 0° corresponds
to a direction of the polarization axis of one of the polarizing
plates and the counterclockwise direction is the positive
direction, the azimuthal angles of the directors of the four
liquid crystal domains are 45°, 135°, 225°, and 315°. Such a
structure in which four domains are formed in one pixel is
referred to as the “4-domain alignment structure” or simply as
the “4D structure”.

[0005] Other examples of MVA-mode liquid crystal dis-
play device are described in Patent Documents 2, 3 and 4. The
liquid crystal display devices described in these patent docu-
ments each include pixel electrodes having many tiny slits
(cutouts) extending in an azimuthal angle direction of 45°-
225° and an azimuthal angle direction of 135°-315° (such
pixel electrodes are referred to as the “comb-shaped pixel
electrodes” or “fishbone-type pixel electrodes™). The 4-do-
main alignment structure is realized by aligning liquid crystal
molecules to be parallel to these slits.

CITATION LIST
Patent Literature

[0006] Patent Document 1: Japanese Laid-Open Patent
Publication No. 11-242225

[0007] Patent Document 2: Japanese Laid-Open Patent
Publication No. 2002-357830

[0008] Patent Document 3: Japanese Laid-Open Patent
Publication No. 2004-302168

Jun. 21, 2012

[0009] Patent Document 4: Japanese Laid-Open Patent
Publication No. 2009-151204

SUMMARY OF INVENTION
Technical Problem

[0010] FIG. 33 is a plan view showing a shape of a fish-
bone-type pixel electrode 7 in a liquid crystal display device
described in Patent Document 2. The pixel electrode 7 has a
trunk slit 8 and a branch slit 9 formed therein. The trunk slit 8
includes a trunk portion extending in a 0°-180° direction
(left-right direction in the figure) and a trunk portion extend-
ing in a 90°-270° direction (top-bottom direction in the fig-
ure). The branch slit 9 includes a plurality or branch portions
extending in a direction of 45° from the trunk slit 8, a plurality
of branch portions extending in a direction of 135° from the
trunk slit 8, a plurality of branch portions extending in a
direction of 225° from the trunk slit 8, and a plurality of
branch portions extending in a direction of 315° from the
trunk slit 8. The 4D structure is provided by locating the
branch slit 9 extending in four directions as described above.

[0011] Ingeneral, a TFT (ThinFilm Transistor) substrate of
aliquid crystal display device includes scanning lines (source
bus lines) located on a base plate, TFTs formed on the scan-
ning lines with a gate insulating film interposed therebe-
tween, and pixel electrodes provided on the TFTs with an
insulating layer interposed therebetween. A drain electrode of
each TFT and the corresponding pixel electrode are electri-
cally connected to each other via a contact hole formed in the
insulating layer. The pixel electrode has a part which is
formed along an inner face of the contact hole and thus has a
recessed portion. The alignment of liquid crystal molecules
may be disturbed by the recessed portion.

[0012] Inmany liquid crystal display devices, column-like
spacers are located between the TFT substrate and a counter
electrode in order to maintain the thickness of a liquid crystal
layer at a prescribed value and thus to provide a high display
quality. These spacers may also occasionally disturb the
alignment of the liquid crystal molecules.

[0013] When the alignment of the liquid crystal molecules
is disturbed by the elements such as the contact holes, the
spacers or the like, there occurs a problem that the number of
the liquid crystal molecules which effectively contribute to
the formation of four domains of the 4D structure is
decreased, which results in reduction of the transmittance or
the viewing angle characteristic.

[0014] The above-described patent documents do not dis-
cuss, Or propose any measure against, such a problem which
may occur in a liquid crystal display device including fish-
bone-type pixel electrodes. Patent Document 4 describes a
structure of forming contact holes and storage capacitance
counter electrodes below the pixel electrode, but does not
provide any measure for preventing the alignment distur-
bance of the liquid crystal molecules which is caused by the
contact holes or the storage capacitance electrodes. In addi-
tion, these documents do not provide any consideration on a
positional relationship, between the fishbone-type pixel elec-
trode and the lines located below the pixel electrode, which
provides an appropriate alignment of the liquid crystal mol-
ecules.

[0015] The present invention made to solve at least one of
these problems has an object of providing a vertical alignment
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type liquid crystal display device having a high transmittance
or a high viewing angle characteristic.

Solution to Problem

[0016] A liquid crystal display device according to the
present invention, which includes a plurality of pixels arrayed
in a matrix, includes a TFT substrate including pixel elec-
trodes respectively formed in correspondence with the plu-
rality of pixels, TFTs respectively formed in correspondence
with the plurality of pixels, and an insulating layer having a
contact hole formed therein for electrically connecting a drain
electrode of each of the TFTs and each of the pixel electrodes
to each other; a counter substrate including a counter elec-
trode facing the pixel electrodes; and a liquid crystal layer
located between the TFT substrate and the counter substrate,
the liquid crystal layer containing liquid crystal molecules
having a negative dielectric anisotropy. The pixel electrodes
each include a peripheral portion, an island portion including
a portion which electrically contacts the drain electrode in the
contact hole, and a plurality of branch portions extending
from the peripheral portion; the plurality of branch portions
include a plurality of first branch portions extending in a first
direction, a plurality of second branch portions extending in a
second direction, a plurality of third branch portions extend-
ing in a third direction, and a plurality of fourth branch por-
tions extending in a fourth direction; the first direction, the
second direction, the third direction and the fourth direction
are different from each other; a first region in which the liquid
crystal molecules are aligned along the first branch portions at
the time of voltage application, a second region in which the
liquid crystal molecules are aligned along the second branch
portions at the time of voltage application, a third region in
which the liquid crystal molecules are aligned along the third
branch portions at the time of voltage application, and a fourth
region in which the liquid crystal molecules are aligned along
the fourth branch portions at the time of voltage application
are formed by the first branch portions, the second branch
portions, the third branch portions and the fourth branch
portions; and when seen in a direction vertical to a surface of
the TFT substrate, the island portion is surrounded by the first
region, the second region, the third region and the fourth
region; and the island portion is electrically connected to the
peripheral portion by a connection portion other than the
plurality of branch portions but not by any of the plurality of
branch portions, or electrically connected to the peripheral
portion by one of the first branch portions, one of the second
branch portions, one of the third branch portions or one of the
fourth branch portions.

[0017] Inanembodiment, ends of all the plurality of branch
portions opposite to the peripheral portion are separated from
the island portion, and the peripheral portion and the island
portion are electrically connected to each other by only one
connection portion.

[0018] Inanembodiment, ends of all the plurality of branch
portions opposite to the peripheral portion are separated from
the island portion, and the peripheral portion and the island
portion are electrically connected to each other by only two
connection portions.

[0019] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, the two connection
portions are located to be symmetrical to each other with
respect to the center of the island portion or the center of the
pixel.
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[0020] Inan embodiment, the island portion is electrically
connected to only one of the first branch portions, only one of
the second branch portions, only one of the third branch
portions and only one of the fourth branch portions.

[0021] In an embodiment, when seen in the direction ver-
tical to the surface ofthe TFT substrate, one of the first branch
portions and one of the second branch portions are located to
be symmetrical to one of the third second branch portions and
one of the fourth branch portions with respect to the center of
the island portion or a line which equally divides the pixel into
two.

[0022] In an embodiment, when seen in the direction ver-
tical to the surface of the TF'T substrate, the island portion has
a shape which is symmetrical with respect to the center
thereof or the center of the pixel.

[0023] Inan embodiment, the island portion is electrically
connected to only one branch portion among all the first
branch portions, the second branch portions, the third branch
portions and the fourth branch portions.

[0024] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, an outer edge of the
island portion is surrounded by two among the four regions of
a first pixel and two among the four regions of a second pixel
adjoining the first pixel.

[0025] Inanembodiment, ends ofall the plurality of branch
portions opposite to the peripheral portion are separated from
the island portion, and the peripheral portion and the island
portion are electrically connected to each other with none of
the plurality of branch portions being connected therebe-
tween.

[0026] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, an outer edge of the
island portion includes a first end facing the first region, a
second end facing the second region, a third end facing the
third region, and a fourth end facing the fourth region; and the
first end includes an end portion extending along the first
branch portions, the second end includes an end portion
extending along the second branch portions, the third end
includes an end portion extending along the third branch
portions, and the fourth end includes an end portion extending
along the fourth branch portions.

[0027] In an embodiment, the first end extends in the first
direction, the second end extends in the second direction, the
third end extends in the third direction, and the fourth end
extends in the fourth direction.

[0028] In an embodiment, the first end and the third end
extend parallel to each other, and the second end and the
fourth end extend parallel to each other in a direction different
by 90° from the first end.

[0029] Inanembodiment, the liquid crystal display device
further includes a first polarizing plate and a second polariz-
ing plate located so as to hold the liquid crystal layer therebe-
tween. An absorption axis of the first polarizing plate and an
absorption axis of the second polarizing plate cross each other
perpendicularly, and the first direction, the second direction,
the third direction and the fourth direction are each different
by 45° from the absorption axis of the first polarizing plate or
the second polarizing plate.

[0030] Inan embodiment, the liquid crystal display device
further includes a spacer located between the TFT substrate
and the counter substrate. When seen in the direction vertical
to the surface of the TFT substrate, the spacer is located so as
not to overlap the pixel electrode.
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[0031] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, the plurality of pixels
are each rectangular, and the spacer is located at least at one of
four corners of each of the plurality of pixels.

[0032] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, in the vicinity of the
spacer, a part of the peripheral portion of the pixel electrode
extends perpendicularly to a direction in which the plurality
of corresponding branch portions extend.

[0033] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, the plurality of pixels
are each rectangular, and the spacer is located at a central
position of at least one of four sides of each of the plurality of
pixels.

[0034] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, in the vicinity of the
spacer, a part of the peripheral portion of the pixel electrode
extends along a direction in which the plurality of corre-
sponding branch portions extend.

[0035] In an embodiment, the liquid crystal display device
further includes a spacer located between the TFT substrate
and the counter substrate. When seen in the direction vertical
to the surface of the TFT substrate, the spacer is located so as
to overlap the pixel electrode.

[0036] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, the plurality of pixels
are eachrectangular, and the spacer is located at least at one of
four corners of each of the plurality of pixels.

[0037] In an embodiment, when seen in the direction ver-
tical to the surface of the TF'T substrate, the plurality of pixels
are each rectangular, and the spacer is located at a central
position of at least one of four sides of each of the plurality of
pixels.

[0038] Another liquid crystal display device according to
the present invention, which includes a plurality of pixels
arrayed in a matrix, includes a TFT substrate including pixel
electrodes respectively formed in correspondence with the
plurality of pixels, TFTs respectively formed in correspon-
dence with the plurality of pixels, and an insulating layer
having a contact hole formed therein for electrically connect-
ing a drain electrode of each of the TFTs and each of the pixel
electrodes to each other; a counter substrate including a
counter electrode facing the pixel electrodes; and a liquid
crystal layer located between the TFT substrate and the
counter substrate, the liquid crystal layer containing liquid
crystal molecules having a negative dielectric anisotropy. The
pixel electrodes each include a peripheral portion, an island
portion including a portion which electrically contacts the
drain electrode in the contact hole, a plurality of trunk por-
tions extending from the island portion, and a plurality of
branch portions extending from the plurality of trunk portions
or the island portion; the plurality of branch portions include
a plurality of first branch portions extending in a first direc-
tion, a plurality of second branch portions extending in a
second direction, a plurality of third branch portions extend-
ing in a third direction, and a plurality of fourth branch por-
tions extending in a fourth direction; the first direction, the
second direction, the third direction and the fourth direction
are different from each other; a first region in which the liquid
crystal molecules are aligned along the first branch portions at
the time of voltage application, a second region in which the
liquid crystal molecules are aligned along the second branch
portions at the time of voltage application, a third region in
which the liquid crystal molecules are aligned along the third
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branch portions at the time of voltage application, and a fourth
region in which the liquid crystal molecules are aligned along
the fourth branch portions at the time of voltage application
are formed by the first branch portions, the second branch
portions, the third branch portions and the fourth branch
portions; and when seen in a direction vertical to a surface of
the TFT substrate, the island portion is surrounded by the first
region, the second region, the third region and the fourth
region; there is an insulating portion between ends of all the
plurality of branch portions and the peripheral portion; and
the island portion is electrically connected to the peripheral
portion by a connection portion other than the plurality of
branch portions.

[0039] In an embodiment, ends of all the branch portions
opposite to the trunk portions or the island portion are sepa-
rated from the peripheral portion, and the peripheral portion
and the island portion are electrically connected to each other
by only one connection portion.

[0040] Inan embodiment, the liquid crystal display device
further includes a first polarizing plate and a second polariz-
ing plate located so as to hold the liquid crystal layer therebe-
tween. An absorption axis of the first polarizing plate and an
absorption axis of the second polarizing plate cross each other
perpendicularly, and the first direction, the second direction,
the third direction and the fourth direction are each different
by 45° from the absorption axis of the first polarizing plate or
the second polarizing plate.

[0041] Inanembodiment, the liquid crystal display device
further includes a spacer located between the TFT substrate
and the counter substrate. When seen in the direction vertical
to the surface of the TFT substrate, the spacer is located so as
not to overlap the pixel electrode.

[0042] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, the plurality of pixels
are each rectangular, and the spacer is located at a central
position of at least one of four sides of each of the plurality of
pixels.

[0043] In an embodiment, when seen in the direction ver-
tical to the surface of the TFT substrate, in the vicinity of the
spacer, a part of the peripheral portion of the pixel electrode
extends along a direction in which the plurality of corre-
sponding branch portions extend.

Advantageous Effects of Invention

[0044] According to the present invention, a liquid crystal
display device having a high transmittance or a high viewing
angle characteristic can be provided.

BRIEF DESCRIPTION OF DRAWINGS

[0045] FIG.1isanisometric view schematically showing a
structure of a liquid crystal display device 100 according to
the present invention.

[0046] FIG. 2isaplan view schematically showing a struc-
ture of a plurality of pixels 50 of the liquid crystal display
device 100.

[0047] FIG. 3 is a plan view showing a structure of a pixel
50 of a liquid crystal display device 100 in Embodiment 1
according to the present invention.

[0048] FIG. 41is a cross-sectional view showing a structure
of an A-D cross-section of the pixel 50 shown in FIG. 3 in
Embodiment 1.

[0049] FIG. 5 is a plan view showing a line configuration of
the pixel 50 in Embodiment 1.
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[0050] FIG. 6 is a plan view showing a shape of a pixel
electrode 30 in Embodiment 1.

[0051] FIG. 7 is a plan view showing a shape of a pixel
electrode 30A in a first modification of Embodiment 1.
[0052] FIG. 8 is a plan view showing a shape of a pixel
electrode 30B in a second modification of Embodiment 1.
[0053] FIG. 9 is a plan view showing a shape of a pixel
electrode 30C in a third modification of Embodiment 1.
[0054] FIG. 10 s aplan view showing a modification of the
line configuration of the pixel 50 in Embodiment 1.

[0055] FIG. 11 is a plan view showing a modification of the
structure of the pixel 50 in Embodiment 1.

[0056] FIG. 12 is a plan view showing a structure of a pixel
50 of a liquid crystal display device 100 in Embodiment 2
according to the present invention.

[0057] FIG. 13 is a plan view showing a line configuration
of the pixel 50 in Embodiment 2.

[0058] FIG. 14 is a plan view showing a shape of a pixel
electrode 230 in Embodiment 2.

[0059] FIG. 15 is a plan view showing a modification of the
line configuration of the pixel 50 in Embodiment 2.

[0060] FIG. 16 is a plan view showing a structure of a pixel
50 of a liquid crystal display device 100 in Embodiment 3
according to the present invention.

[0061] FIG. 17 is a plan view showing a line configuration
of the pixel 50 in Embodiment 3.

[0062] FIG. 18 is a plan view showing a shape of a pixel
electrode 330 in Embodiment 3.

[0063] FIG. 19 is a plan view showing a shape of a pixel
electrode 3308, which is a comparative example to the pixel
electrode 330 in Embodiment 3.

[0064] FIG. 20 is aplan view showing a modification of the
line configuration of the pixel 50 in Embodiment 3.

[0065] FIG. 21 is a plan view showing a structure of a pixel
50 of a liquid crystal display device 100 in Embodiment 4
according to the present invention.

[0066] FIG. 22 is a plan view showing a line configuration
of the pixel 50 in Embodiment 4.

[0067] FIG. 23 is a plan view showing a shape of a pixel
electrode 430 in Embodiment 4.

[0068] FIG. 24 is a plan view showing a structure of a pixel
50 of a liquid crystal display device 100 in Embodiment 5
according to the present invention.

[0069] FIG. 25 is a plan view showing a line configuration
of the pixel 50 in Embodiment 5.

[0070] FIG. 26 is a plan view showing a structure of a pixel
50 of a liquid crystal display device 100 in Embodiment 6
according to the present invention.

[0071] FIG. 27 is a plan view showing a line configuration
of the pixel 50 in Embodiment 6.

[0072] FIG. 28 is a plan view showing a shape of a pixel
electrode 630 in Embodiment 6.

[0073] FIG. 29 is a plan view showing a shape of a pixel
electrode 630B in a modification in Embodiment 6.

[0074] FIG. 30 is a plan view showing a structure of a pixel
50 of a liquid crystal display device 100 in Embodiment 7
according to the present invention.

[0075] FIG. 31 is a plan view showing a line configuration
of the pixel 50 in Embodiment 7.

[0076] FIG. 32 is a plan view showing a shape of a pixel
electrode 730 in Embodiment 7.
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[0077] FIG. 33 is a plan view showing a shape of a fish-
bone-type pixel electrode 7 of a liquid crystal display device
described in Patent Document 2.

DESCRIPTION OF EMBODIMENTS

[0078] Hereinafter, structures of vertical alignment type
liquid crystal display devices 100 in embodiments according
to the present invention will be described with reference to the
drawings. It should be noted that the present invention is not
limited to the following embodiments.

[0079] FIG.1 isanisometric view schematically showing a
structure of the liquid crystal display device 100, and FIG. 2
is a plan view schematically showing a structure of a plurality
of pixels 50 of the liquid crystal display device 100.

[0080] AsshowninFIG.1, the liquid crystal display device
100 includes a TFT substrate 10 and a counter substrate (CF
substrate) 20 which face each other while holding a liquid
crystal layer 21 therebetween, polarizing plates 26 and 27
respectively located outer to the TFT substrate 10 and the
counter substrate 20, and a backlight unit 28 for outputting
light for display toward the polarizing plate 26.

[0081] The liquid crystal display device 100 is a vertical
alignment type liquid crystal display device for providing
display in a normally black mode by means of the pixels 50
which are, as shown in FIG. 2, arrayed in a matrix in an X
direction (left-right direction in the figure) and a'Y direction
(top-bottom direction in the figure). A minimum display unit
is formed of three primary colors of red (R), green (G) and
blue (B). Each of the pixels 50 corresponds to a display area
of one color among R, G and B. The minimum display unit
may be formed of four or more primary colors (multi-color
display). In such a case, each pixel 50 corresponds to a display
area of one color among a plurality of primary colors which
form the minimum display unit.

[0082] The TFT substrate 10 includes a plurality of scan-
ning lines (gate bus lines) 14 and a plurality of signal lines
(data bus lines) 16 which are located so as to cross each other
perpendicularly. In the vicinity of each of intersections of the
plurality of scanning lines 14 and the plurality of signal lines
16,2 TFT 12 as an active element is formed in correspondence
with each pixel 50. Each pixel 50 includes a pixel electrode 30
which is electrically connected to a drain electrode of the TFT
12 and is formed of, for example, ITO (Indium Tin Oxide) or
170 (Indium Zinc Oxide). Each two adjoining scanning lines
14 may have therebetween a storage capacitance line (also
referred to as the “storage capacitance bus line” or the “Cs
line”) 18 extending parallel to the scanning lines 14. The
scanning lines 14 and the storage capacitance lines 18 may be
positionally replaced with each other so that the TFTs 12 are
located in the vicinity of the corresponding scanning lines.
[0083] The plurality of scanning lines 14 are each con-
nected to a scanning line driving circuit 22 shown in FIG. 1,
and the plurality of signal lines 16 are each connected to a
signal line driving circuit 23 shown in FIG. 1. The scanning
line driving circuit 22 and the signal line driving circuit 23 are
connected to a control circuit 24. In accordance with the
control by the control circuit 24, a scanning signal for turning
the TFT 12 on or offis supplied from the scanning line driving
circuit 22 to the corresponding scanning line 14. In accor-
dance with the control by the control circuit 24, a display
signal (voltage to be applied to the pixel electrodes 30) is
supplied from the signal line driving circuit 23 to the plurality
of signal lines 16.
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[0084] As described later with reference to FIG. 4, the
counter substrate 20 includes color filters 13, a common
electrode (counter electrode) 25 and a black matrix (BM) 11.
In the case where the liquid crystal display device 100 pro-
vides display by three primary colors, the color filters 13
include an R (red) filter, a G (green) filter and a B (blue) filter
each located in correspondence with a pixel. The common
electrode 25 is formed so as to cover the plurality of pixel
electrodes 30. In accordance with the difference in potentials
given between the common electrode 25 and each pixel elec-
trode 30, liquid crystal molecules between these electrodes
are aligned in each pixel and thus display is provided.

Embodiment 1

[0085] FIG. 3 is a plan view showing a structure of a pixel
of a liquid crystal display device 100 in Embodiment 1
according to the present invention. FIG. 4 is a cross-sectional
view showing a structure of an A-D cross-section of the pixel
50 shown in FIG. 3. FIG. 5 is a plan view showing a line
configuration, of the pixel 50, below the pixel electrode 30 of
the TFT substrate. FIG. 6 is a plan view schematically show-
ing a shape of the pixel electrode 30. FIG. 5 and FIG. 6 show
a location arrangement of spacers 40 in addition to the line
configuration or the pixel electrode 30.

[0086] As shown in FIG. 3 through FIG. 5, the TFT sub-
strate of the liquid crystal display device 100 includes the
scanning lines 14, storage capacitance lines 18, the TFTs 12,
the signal lines 16, storage capacitance counter electrodes 19
and the fishbone-type pixel electrodes 30 formed on a trans-
parent plate. On the scanning lines 14 and the storage capaci-
tance lines 18, a gate insulating film 15 is formed. Each TFT
12 is formed on the corresponding scanning line 14 with the
gate insulating film 15 interposed therebetween, and each
storage capacitance counter electrode 19 is formed on the
corresponding storage capacitance line 18 with the gate insu-
lating film 15 interposed therebetween. The scanning lines
14, the storage capacitance lines 18, the signal lines 16 and the
storage capacitance counter electrodes 19 each have a single
layer structure formed of Al (aluminum), Ti (titanium), TIN
(titanium nitride), Mo (molybdenum) or the like, or an alloy
thereof, or alternatively have a stacking structure including a
plurality of such metal layers stacked.

[0087] Each TFT 12 includes a semiconductor layer 17
formed on the gate insulating film 15. A source electrode of
the TFT 12 is electrically connected to the corresponding
signal line 16, and the drain electrode 46 of the TFT 12 is
electrically connected to the corresponding storage capaci-
tance counter electrode 19 as shown in FIG. 3 and FIG. 5. A
part of the storage capacitance line 18 and the storage capaci-
tance counter electrode 19 which face each other while hold-
ing the gate insulating film 15 therebetween form a storage
capacitance. As shown in FIG. 4, the TFT 12, the signal line
16, and the storage capacitance counter electrode 19 are cov-
ered with a protective insulating film 43, and an interlayer
insulating film 44 is formed on the protective insulating film
43. One of, or both of the protective insulating film 43 and the
interlayer insulating film 44 may occasionally be referred to
as the “insulating film”.

[0088] Inthe protective insulating film 43 and the interlayer
insulating film 44, a contact hole 42 is formed at a position
above the storage capacitance counter electrode 19. The drain
electrode 46 of the TFT 12 and the pixel electrode 30 are
electrically connected to each other via the contact hole 42.
More specifically, a part of the pixel electrode 30 which is
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formed on an inner face of the contact hole 42 is connected to
the storage capacitance counter electrode 19 or an electrode
extending from the storage capacitance counter electrode 19
at a bottom of the contact hole 42, and thus the pixel electrode
30 and the drain electrode 46 are electrically connected to
each other.

[0089] As shown in FIG. 4, the counter substrate 20
includes the common electrode 25, the color filters 13, and the
black matrix 11. Between the TFT substrate 10 and the
counter substrate 20, a liquid crystal layer 21 containing a
nematic liquid crystal molecules having a negative dielectric
anisotropy (AE<0) is located. The liquid crystal layer 21 has
a thickness of 3.1 um. Preferably, the thickness of the liquid
crystal layer 21 is 2.0 pm or greater and 5.0 um or less. The
liquid crystal layer 21 may contain a chiral agent. Although
not shown, an alignment film (vertical alignment film) is
formed on the interlayer insulating film 44 and the pixel
electrodes 30 in the TFT substrate 10 (on the liquid crystal
layer 21 side), and an alignment film (vertical alignment film)
is formed on the common electrode 25 (on the liquid crystal
layer 21 side). By the action of the alignment films, the liquid
crystal molecules of the liquid crystal layer 21 are aligned
vertically with respect to a surface of the TFT substrate 10 or
the counter substrate 20 in the absence of a voltage.

[0090] On the alignment film of each of the TFT substrate
10 and the counter substrate 20, an alignment sustaining layer
may be formed for providing the liquid crystal molecules with
apretilt in the absence of a voltage. The alignment sustaining
layer is a polymer layer which is formed as follows. A photo-
polymerizable monomer is mixed in a liquid crystal material
in advance, and after the liquid crystal cell is formed, the
photo-polymerizable monomer is photo-polymerized in the
state where a voltage is applied to the liquid crystal layer.
Owing to the alignment sustaining layers, a pretilt of the
liquid crystal molecules in a direction tilted slightly (e.g.,
about 2 to 3°) from the direction vertical to the substrate
surface, and the alignment direction (pretilt azimuth), can be
sustained (stored) even in the absence of a voltage. This
technology is referred to as the PSA (Polymer Sustained
Alignment) technology, and use of this technology can
improve the response speed regarding the alignment of liquid
crystal molecules at the time of voltage application.

[0091] Between the TFT substrate 10 and the counter sub-
strate 20, column-like spacers 40 are located for maintaining
the thickness of the liquid crystal layer 21 to a prescribed
value or in a prescribed range. In this embodiment, the spac-
ers are located above the TFTs 12 in the vicinity of four
corners of the pixel electrode 30, which has an approximately
rectangular outer edge shape.

[0092] Now, with reference to FIG. 6, the pixel electrode 30
and the spacers 40 will be described in more detail. In the
description of this embodiment, the direction in which the
scanning lines 14 extend (left-right direction in the figure) is
the X direction, the direction in which the signal lines 16
extend (top-bottom direction in the figure) is the direction,
and the direction vertical to the surface of the substrates of the
liquid crystal display device 100 is the Z direction. A positive
X direction (direction from the left to the right in the figure) is
the direction of an azimuthal angle of Cr, and the azimuthal
angle is set counterclockwise. A positive Y direction (direc-
tion from the bottom to the top in the figure) is the direction of
an azimuthal angle of 90°.

[0093] The pixel electrode 30 includes a peripheral portion
36 extending along an outer edge thereof, an island portion 32
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formed so as to cover the contact hole 42 when seen in the Z
direction, and a plurality of branch portions 34 extending
from the peripheral portion 36 inward in the pixel 50. The
peripheral portion 36 includes portions extending in the X
direction and portions extending in the Y direction. The plu-
rality of branch portions 34 are formed of a plurality of first
branch portions 34A extending in a direction of 225° (first
direction) from the peripheral portion 36, a plurality of sec-
ond branch portions 34B extending in a direction of 315°
(second direction) from the peripheral portion 36, a plurality
of third branch portions 34C extending in a direction of 45°
(third direction) from the peripheral portion 36, and a plural-
ity of fourth branch portions 34D extending in a direction of
135° (fourth direction) from the peripheral portion 36.
[0094] Theisland portion 32 is electrically connected to the
peripheral portion 36 by one connection portion 38 of the
pixel electrode 30 extending from the peripheral portion 36,
but not by any of the plurality of branch portions 34. A
narrowest part of the connection portion 38 has a length 0o 6.0
um. Such a length of the narrowest part prevents the connec-
tion 38 from being broken, which can suppress production of
defective products. In addition, all the branch portions are
connected to the peripheral portion 36. Therefore, even if a
part of the peripheral portion 36 is broken, all the branch
portions 34 can be supplied with a voltage. In this manner, the
peripheral portion 36 acts as redundant means for voltage
supply (or means for avoiding disconnection of voltage sup-
ply) to the branch portions 34.

[0095] None of ends of all the plurality of branch portions
34 opposite to the peripheral portion 36 is connected to any
other portion of the pixel electrode or the island portion 32.
Namely, there is an insulating portion (or an electrode-absent
portion) between the ends of all the plurality of branch por-
tions 34 and the island portion 32. The plurality of branch
portions 34 all have an identical width and extend with the
same width. The width of each branch portion 34 is 3.5 pm.
Preferably, the width of each branch portion 34 is in the range
of 1.0 um or greater and 5.0 um or less.

[0096] Regarding each of the first through fourth branch
portions 34 A through 34D, each two adjoining branch por-
tions have a branch slit (portion with no electrode material)
therebetween. Each branch slit extends along the adjoining
first branch portions 34A, second branch portions 34B, third
branch portions 34C or fourth branch portions 34D. Each
branch slithas a width of 3.0 um. Preferably, the width of each
branch slit is in the range of 1.0 um or greater and 5.0 um or
less.

[0097] Between the first branch portions 34 A and the fourth
branch portions 34D, and between the second branch portions
34B and the third branch portions 34C, trunk slits are formed
so as to extend on a straight line which equally divides the
pixel electrode 30 into two in the Y direction. Between the
third branch portions 34C and the fourth branch portions 34D,
a trunk slit is formed so as to extend on a straight line which
equally divides the pixel electrode 30 into two in the X direc-
tion. The trunk slits have a width of 3.5 pm. When the width
ofthe trunk slits is 2.0 um or less, the liquid crystal molecules
may undesirably be aligned in a direction opposite to a
desired direction from the trunk slits as the starting point at
the time of voltage application. Therefore, the width of the
trunk slits is preferably greater than 2.0 um.

[0098] A border between each two pixel electrodes 30
adjoining each other in the Y direction is on the scanning line
14, and a border between each two pixel electrodes 30 adjoin-
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ing each other in the X direction is on the signal line 16. Each
two adjoining pixel electrodes 30 are away from each other by
a distance of 3.5 um. Preferably, the distance is 6.0 pm or less
in order to widen the border between such two adjoining pixel
electrodes 30 and thus to increase the area contributing to the
display.

[0099] When a voltage is applied to liquid crystal mol-
ecules 52, four liquid crystal alignment domains 35A, 35B,
35C and 35D are formed by the first branch portions 34A, the
second branch portions 34B, the third branch portions 34C
and the fourth branch portions 34D. The liquid crystal mol-
ecules are aligned along the first branch portions 34A in the
alignment domain 35A, along the second branch portions
34B in the alignment domain 35B, along the third branch
portions 34C in the alignment domain 35C, and along the
fourth branch portions 34D in the alignment domain 35D. It
should be noted that the directions in which the liquid crystal
molecules 52 are tilted in the alignment domains 35A, 35B,
35C and 35D at the time of voltage application are respec-
tively opposite to the first, second, third and fourth directions
mentioned above. As shown in FIG. 6, the liquid crystal
molecules are each tilted such that a tip thereof (end on the
counter substrate 20 side) is directed toward the peripheral
portion 36 of the pixel electrode 30.

[0100] AsshowninFIG. 6,absorption axes 48 and 49 of the
polarizing plates 26 and 27 extend in the X direction and the
Y direction. The directions of the absorption axes 48 and 49
are different by 45° from any of the first through fourth
directions. Accordingly, the alignment direction of the liquid
crystal molecules in each alignment domain is different by
45° from the directions of the absorption axes 48 and 49. This
realizes display with little viewing angle dependence.
[0101] When seen in the Z direction, an outer edge 32S of
the island portion 32 faces all the four domains 35A, 35B,
35C and 35D. None of the ends of the first branch portions
34A, the second branch portions 34B, the third branch por-
tions 34C and the fourth branch portions 34D (collectively
referred to as the “plurality of branch portions”) is connected
to the island portion 32. Therefore, there is a gap (slit, or
electrode-absent portion) between the outer edge 32S of the
island portion 32 and the plurality of branch portions. Owing
to this gap, the liquid crystal molecules 52 in each of the
alignment domains are not influenced easily by an electric
field generated on the island portion 32 at the time of voltage
application. Therefore, alignment disturbance of the liquid
crystal molecules in each alignment domain can be reduced.
This realizes display having a high transmittance or a high
viewing angle characteristic. In order to provide superb dis-
play, it is preferable that at least 80% of the outer edge 32S of
the island portion 32 is surrounded by the gap.

[0102] The scanning lines 14, the signal lines 16, the stor-
age capacitance lines 18, and the storage capacitance counter
electrodes 19 block light. In this embodiment, gaps each
sandwiched by two pixel electrodes 30 are present above the
scanning lines 14 and the signal lines 16, the trunk slits are
present above the storage capacitance lines 18, and the island
portions 32 are present above the storage capacitance counter
electrodes 19. The gaps, the trunk slits and the island portions
32 do not greatly contribute to the luminance. Therefore, in
this embodiment, superb display in which the luminance,
which is reduced due to the metal lines, is not reduced much
is provided.

[0103] When seen in the Z direction, the pixel 50 is rectan-
gular, and the spacers 40 are located at four corners of the
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pixel 50 so as not to overlap the pixel electrode 30. The four
corners of the pixel electrode 30 are recessed inward (the four
corners are cur off), and a portion of the peripheral portion 36
in the vicinity of each spacer 40 includes a portion 36S
extending parallel to an outer edge of the spacer 40. The
portion 368 of the peripheral portion 36 extends perpendicu-
larly to a direction in which the plurality of branch portions 34
in the vicinity thereof extend. Owing to the portions 36S of
the peripheral portion 36, the liquid crystal molecules at each
of the corners can be aligned in a direction closer to the
perpendicular direction to the direction in which the corre-
sponding branch portions 34 extend at the time of voltage
application. Therefore, display with a high luminance can be
provided.

[0104] Since the spacers 40 are located at the corners, one
of side surfaces of each spacer 40 on the pixel electrode 30
side is perpendicular to the direction in which the branch
portions 34 in the vicinity of the corresponding spacer 40
extend. Namely, at each of the corners, the alignment direc-
tion of the liquid crystal molecules urged by an electric field
generated by the plurality of branch portions 34 and the gaps
therebetween, or the alignment direction of the liquid crystal
molecules urged by a polymer layer formed in order to sustain
(store) the initial alignment of the liquid crystal molecules, is
not counteracted by the alignment direction of the liquid
crystal molecules urged by the spacer 40 and an alignment
film on a surface thereof, at the time of voltage application.
Therefore, an area in the vicinity of each spacer 40 in which
the alignment of the liquid crystal molecules is disturbed can
be decreased. As a result, superb display having a high lumi-
nance with no coarseness can be provided. In addition, since
gaps are present between the spacers 40 and the pixel elec-
trode 30, the alignment disturbance of the liquid crystal mol-
ecules which is caused by the surfaces of each spacer 40 other
than the surface perpendicular to the direction in which the
corresponding branch portions 34 extend is suppressed from
being conveyed to the liquid crystal molecules on the pixel
electrode 30.

[0105] Inthis embodiment, the spacers 40 are located at all
the four corners of the pixel 50, but the spacers 40 do not need
to be located at all the comers. The location arrangement of
the spacers 40 may be different for each pixel 50. All the
spacers 40 do not need to have the same size or shape. In this
embodiment, the spacers 40 have an octagonal cross-section,
but there is no limitation on the cross-sectional shape of the
spacers 40. For example, the spacers 40 may have a cross-
section of any other polygonal shape or a cylindrical cross-
section.

[0106] On the TFT 12, the black matrix 11 is located so as
to cover the TFT 12. The presence of the spacers 40 may
undesirably disturb the liquid crystal molecules 52 in the
vicinity of the spacers 40 and this may cause inappropriate
light transmission which may reduce the display quality.
However, since the spacers 40 are located above the TFTs 12,
such transmitted light is blocked by the black matrix 11 and
thus reduction of the display quality is prevented.

[0107] Since the spacers 40 do not overlap the pixel elec-
trode 30, even if a pressure is applied on the liquid crystal
display device 100 during the production or use thereof, the
spacers 40 do not contact the pixel electrode 30. Therefore,
the pixel electrode 30 is prevented from being broken or
delaminated, which reduces a leak current or variance of the
cell thickness.
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[0108] In this embodiment, when seen in the Z direction,
each scanning line 14 overlaps the peripheral portion 36 of the
pixel electrode 30. Therefore, the electric field leaking from
the scanning line 14 is blocked by the peripheral portion 36.
This reduces abnormal alignment of the liquid crystal mol-
ecules 52 or generation of flickers in the display area, which
realizes high quality display. Since the storage capacitance
counter electrode 19 is located also on the scanning line 14, a
larger storage capacitance is provided. Since the storage
capacitance counter electrode 19 can also block the electric
field leaking from the scanning line 14, still higher quality
display can be provided.

[0109] Now, with reference to FIG. 7, a pixel electrode 30A
in a first modification of the liquid crystal display device 100
in Embodiment 1 will be described.

[0110] Regarding each of the following modifications and
embodiments, identical elements, or elements having identi-
cal functions, to those of the liquid crystal display device 100
in Embodiment 1 will bear identical reference signs, and
descriptions of these elements and descriptions of the effects
provided by these elements will be omitted. The liquid crystal
display devices 100 in the modifications and the embodi-
ments include the same elements unless any difference is
shown in a figure or described.

[0111] The pixel electrode 30A in the first modification
includes two connection portions 38A and 38B for electri-
cally connecting the island portion 32 and the peripheral
portion 36 to each other. The ends of all the branch portions 34
are separated from the island portion 32. An outer edge of the
peripheral portion 36 is surrounded by a gap except for the
connection portions 38A and 38B.

[0112] Whenseen inthe Z direction, the connection portion
38A and the connection portion 38B are located to be sym-
metrical to each other with respect to the center of the island
portion 32, the center of the pixel electrode 30 or the center of
the pixel 50. Therefore, even if slight alignment disturbance
occurs by the connection portions 38A and 38B, the amount
of alignment disturbance can be uniform among the align-
ment domains 35A through 35D. Accordingly, the transmit-
tance is relatively uniform among the alignment domains 35A
through 35D, which realizes display with a high viewing
angle characteristic.

[0113] Since the two connection portions 38A and 38B are
provided, even if one of the connection portions is broken, all
the branch portions 34 can be supplied with a voltage by the
other connection portion. This has an advantage that quality
inferiority does not occur easily.

[0114] Now, with reference to FIG. 8, a pixel electrode 30B
in a second modification of the liquid crystal display device
100 in Embodiment 1 will be described.

[0115] In the pixel electrode 30B in the second modifica-
tion, the island portion 32 and the peripheral portion are
electrically connected to each other by one branch portion
34AC among the first branch portions 34A, one branch por-
tion 34BC among the second branch portions 34B, one
branch portion 34CC among the third branch portions 34C,
and one branch portion 34DC among the second branch por-
tions 34D.

[0116] When seen in the Z direction, the branch portions
34AC and 34BC are formed symmetrically to the branch
portions 34CC and 34DC with respect to a line which equally
divides the island portion 32 or the pixel 50 into two in the Y
direction (central line of the pixel 50 extending in the X
direction). The branch portions 34AC and 34DC are formed
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symmetrically to the branch portions 34BC and 34CC with
respect to a line which equally divides the island portion 32 or
the pixel 50 into two in the X direction (central line of the
pixel 50 extending in the Y direction). By locating the branch
portions 34A through 34D symmetrically to each other in this
manner, the transmittance can be uniformized among the
alignment domains 35A through 35D and thus the viewing
angle characteristic can be improved.

[0117] In addition, the four branch portions 34AC, 34BC,
34CC and 34DC are in contact with the island portion 32.
Therefore, even if one through three among these four branch
portions are broken, all the branch portions 34 can be supplied
with a voltage by the other branch portion(s). Accordingly,
quality inferiority does not occur easily.

[0118] Now, with reference to FIG. 9, a pixel electrode 30C
in a third modification of the liquid crystal display device 100
in Embodiment 1 will be described.

[0119] The pixel electrode 30C in the third modification is
formed to have a rectangular outer edge. Four corners 36E of
the peripheral portion 36 are not recessed unlike in the pixel
electrode 30 but are bent at a right angle. When seen in the Z
direction, the spacers 40 overlap the corners 36E of the pixel
electrode 30C. The pixel electrode 30C has a larger area
contributing to display than the pixel electrode 30, and thus
can provide display having a higher luminance.

[0120] Now, with reference to FIG. 10, a modification of
the line configuration of the pixel 50 in Embodiment 1 will be
described.

[0121] Inthis modification, the storage capacitance counter
electrode 19 is mainly formed on the storage capacitance line
18, and is not formed on the scanning line 14 of the pixel 50.
Inthe case where, for example, a liquid crystal display system
of inputting an AC signal to the common electrode 25 and
inputting a DC signal to the scanning line 14 during a gate-off
period of the TFT 12 is adopted, a parasitic capacitance
formed by the scanning line 14 and the storage capacitance
counter electrode 19 may reduce an effective voltage value
during a period in which the voltage is kept in the liquid
crystal layer 21. This modification has an advantage that such
reduction of the voltage applied to the liquid crystal layer due
to the parasitic capacitance can be suppressed. In addition,
this modification can reduce the load on the scanning line 14
and thus can contribute to reduction of the power consump-
tion.

[0122] Now, with reference to FIG. 11, a modification of
the structure of the pixel 50 in Embodiment 1 will be
described.

[0123] Inthis modification, the storage capacitance counter
electrodes 19 are formed on the storage capacitance line 18
and the scanning line 14. However, when seen in the Z direc-
tion, the storage capacitance counter electrode 19 on the
scanning line 14 does not overlap the peripheral portion 36 of
the pixel electrode 30.

[0124] When the storage capacitance counter electrode 19
of one pixel 50 overlaps the pixel electrode 30 of another pixel
50 adjoining the one pixel 50, a relatively large parasitic
capacitance as compared with the pixel electrode 30 of the
another pixel 50 may be generated. In the case where, for
example, a driving system of inverting the polarity of the
voltage to be applied to the pixel electrode 30 at every third
scanning line 14 is adopted, when the parasitic capacitance is
large, there occurs a relatively large difference between the
applied voltage kept by the storage capacitance counter elec-
trodes 19 on the two outer scanning lines 14 among the three
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scanning lines 14 and the applied voltage kept by the storage
capacitance counter electrode 19 on the central scanning line
14 among the three scanning lines 14. Especially in the case
ofaliquid crystal display device in which color filters of three
primary colors are arrayed in the Y direction, when there is a
difference between the applied voltages kept at different pix-
els 50, a fault may occur that the gray scales appear to have a
tint of a specific color.

[0125] According to this modification, the applied voltages
kept at the different pixels 50 do not differ easily. Therefore,
higher quality display can be provided.

Embodiment 2

[0126] Now, with reference to FIG. 12 through FIG. 14, a
liquid crystal display device 100 in Embodiment 2 according
to the present invention will be described.

[0127] FIG. 12 is a plan view showing a structure of a pixel
50 of the liquid crystal display device 100 in Embodiment 2.
FIG. 13 is a plan view showing a line configuration of the
pixel 50 in Embodiment 2. FIG. 14 is a plan view showing a
shape of a pixel electrode 230 in Embodiment 2.

[0128] The pixel electrode 230 in Embodiment 2 does not
include the connection portion 38 included in the pixel elec-
trode 30 in Embodiment 1, and the island portion 32 is con-
nected to the peripheral portion 36 by only one branch portion
34BC among the second branch portions 34B. Since the
connection portion 38 is not formed, the area of the pixel
which contributes to display can be increased. Therefore,
display having a higher luminance is realized. The one branch
portion which connects the island portion 32 and the periph-
eral portion 36 to each other does not need to be one of the
second branch portions 34B, and may be one of the first
branch portions 34A, one of the third branch portions 34C or
one of the fourth branch portions 34D.

[0129] In this embodiment, the spacers 40 are located as
being shifted by, forexample, 7 um in the Y direction from the
spacers 40 in Embodiment 1. In the vicinity of each spacer 40,
the peripheral portion 36 includes a portion 36S extending
perpendicularly to the direction in which the corresponding
branch portions 34 extend. Owing to this, the alignment dis-
turbance of the liquid crystal molecules in the vicinity of the
spacer 40 is prevented from being conveyed to the liquid
crystal molecules on the pixel electrode 230.

[0130] For each two pixels adjoining each other in the Y
direction, color filters 13 of different colors are used. A border
between such two pixels 50 is a border between two color
filters 13 of different colors in the counter substrate 20. In a
step of stacking the color filters 13, the color filters 13 of two
colors may overlap at the border due to a shift of the stacking
positions. When this occurs, a color filter layer having a
thickness larger than a prescribed thickness may be formed.
[0131] In this embodiment, when seen in the Z direction,
the border between the color filters 13 does not overlap the
spacer 40. Accordingly, even if a color filter layer having a
thickness larger than a prescribed thickness is formed at the
border between the color filters 13, this does not make the
thickness ofthe liquid crystal layer 21 larger than a prescribed
thickness. Therefore, liquid crystal display devices providing
a high display quality can be produced at a high production
efficiency. In addition, it is not necessary to form an overcoat
film or the like in order to stabilize the layer on which the
spacer 40 is to be provided. Therefore, the liquid crystal
display devices can be produced at low cost.
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[0132] The thickness of the liquid crystal layer 21 is about
2.0 um or greater and about 5.0 um or less. In the case where,
for example, color filters having a thickness of 2.0 um overlap
each other and a spacer 40 is located below the overlapping
color filters, there occurs a significant difference in the thick-
ness of the liquid crystal layer 21 and the display quality is
deteriorated. In this embodiment, even if the color filters
overlap each other, such an adverse influence thereof on the
display can be prevented.

[0133] Withreference to FIG. 15, a modification of the line
configuration of the pixel 50 in Embodiment 2 will be
described.

[0134] In the liquid crystal display device 100 in Embodi-
ment 2, the storage capacitance counter electrode 19 is not
formed on the scanning line 14. By contrast, according to the
line configuration of this modification, the storage capaci-
tance counter electrodes 19 are formed on the scanning line
14 and the storage capacitance line 18 as in Embodiment 1.

EMBODIMENT 3

[0135] Now, with reference to FIG. 16 through FIG. 19, a
liquid crystal display device 100 in Embodiment 3 according
to the present invention will be described.

[0136] FIG. 16 is a plan view showing a structure of a pixel
50 of the liquid crystal display device 100 in Embodiment 3.
FIG. 17 is a plan view showing a line configuration of the
pixel 50 in Embodiment 3. FIG. 18 is a plan view showing a
shape of a pixel electrode 330 in Embodiment 3. FIG. 19is a
plan view showing a shape of a pixel electrode 330B, which
is an comparative example to the pixel electrode 330.

[0137] In the pixel 50 in Embodiment 3, the spacer 40 is
located at a central position of each of two sides of the pixel
50 extending in the Y direction. The storage capacitance line
18 bypasses so as not to pass below the TFT 12. The storage
capacitance counter electrode 19 on the storage capacitance
line 18 and the storage capacitance counter electrode 19 on
the scanning line 14 are connected to each other on the right
side among the four sides of the pixel 50. Except for these
points, this embodiment basically has the same structure as
that of Embodiment 2, and provides the same effects as those
of Embodiment 2. Since the pixel electrode 330 can have a
shape in which a top half and a bottom half are symmetrical to
each other, display with little viewing angle dependence can
be provided.

[0138] The pixel electrode 330B shown in FIG. 19 as a
comparative example does not have a recessed portion in the
vicinity of each spacer 40. Therefore, the liquid crystal mol-
ecules 52 in the vicinity of the right and left sides among the
four sides of the pixel electrode 330B are easily aligned along
the top-bottom direction (toward the spacers 40) by the influ-
ence of the spacers 40. Since this direction is different from
the alignment direction of the liquid crystal molecules regu-
lated by the branch portions 34, the transmittance is reduced.
[0139] In this embodiment, the peripheral portion 36 has
the plurality of portions 36S mentioned above, and there is a
gap between each spacer 40 and the peripheral portion 36.
Therefore, the liquid crystal molecules are not disturbed eas-
ily and thus display having a higher luminance is realized. In
a comparison conducted by use of 4.3-type liquid crystal
display devices (dot size: 198 pmx66 pm), a liquid crystal
display device using the pixel electrode 330 in this embodi-
ment provided a transmittance 1.5% higher than a liquid
crystal display device using the pixel electrode 330B of the
comparative example.
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[0140] Now, with reference to FIG. 20, a modification of
the line configuration of the pixel 50 in Embodiment 3 will be
described.

[0141] According to the line configuration of this modifi-
cation, the storage capacitance counter electrode 19 con-
nected to the drain electrode 46 is formed on the storage
capacitance line 18 but not on the scanning line 14. On the
scanning line 14, an electrode 19B electrically separated from
the drain electrode 46 and also from the storage capacitance
counter electrode 19 is formed.

[0142] In the case where a topmost layer of the scanning
line 14 is formed of Al or an Al alloy, or in the case where the
entire scanning line 14 is formed of a single layer of Al or an
Al alloy, external light incident from the counter substrate 20
side may occasionally be reflected by the scanning line 14 to
reduce the contrast or cause a tint of a specific color. Such
reduction of the display quality caused by external light can
be suppressed by providing an opaque film formed of a mate-
rial having a lower reflectance on the scanning line 14.

Embodiment 4

[0143] Now, with reference to FIG. 21 through FIG. 23, a
liquid crystal display device 100 in Embodiment 4 according
to the present invention will be described.

[0144] FIG. 21 is a plan view showing a structure of a pixel
50 of the liquid crystal display device 100 in Embodiment 4.
FIG. 22 is a plan view showing a line configuration of the
pixel 50 in Embodiment 4. FIG. 23 is a plan view showing a
shape of a pixel electrode 430 in Embodiment 4.

[0145] In Embodiment 4, the island portion 32 and the
contact hole 42 are formed at a position, which is in the
vicinity of a border between each two pixel electrodes 430
adjoining each other in the Y direction and also is in the
vicinity of the center of the pixels 50 in the X direction. The
island portion 32 is surrounded by four regions, namely, the
third region 35C and the fourth region 35D of a pixel 50 (first
pixel) and the first region 35A and the second region 35B of
a pixel 50 (second pixel) adjoining to the first pixel in the Y
direction.

[0146] Ends of all the branch portions 34 opposite to the
peripheral portion 36 are separated from the island portion 32,
and the peripheral portion 36 and the island portion 32 are
directly connected to each other at two positions. Herein,
these two positions will be referred to as the connection
portions 38A and 38B.

[0147] When seen in the Z direction, the outer edge 328 of
the island portion 32 includes a first edge facing the first
region 35A of the second pixel, a second edge facing the
second region 35B of the second pixel, a third edge facing the
third region 35C of the first pixel, and a fourth edge facing the
fourth region 35D of the first pixel. The first edge includes a
portion extending along the first branch portions 34A, the
second edge includes a portion extending along the second
branch portions 34B, the third edge includes a portion extend-
ing along the third branch portions 34C, and the fourth edge
includes a portion extending along the fourth branch portions
34D.

[0148] Accordingly, a desired alignment of the liquid crys-
tal molecules is also provided by the outer edge 32S of the
island portion 32. As a result, high quality display in which
the alignment disturbance of the liquid crystal molecules
caused by the outer edge 328 is suppressed is realized. Since
the island portion 32 and the peripheral portion 36 do not have
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a narrow connection portion therebetween, there is an advan-
tage that the lines for the pixel electrode 430 are not broken
easily.

Embodiment 5

[0149] Now, with reference to FIG. 24 and FIG. 25, a liquid
crystal display device 100 in Embodiment 5 according to the
present invention will be described.

[0150] FIG. 24 is a plan view showing a structure of a pixel
50 of the liquid crystal display device 100 in Embodiment 5.
FIG. 25 is a plan view showing a line configuration of the
pixel 50 in Embodiment 5.

[0151] In the liquid crystal display device 100 in Embodi-
ment 5, the scanning line 14 extends in the X direction
through the center of the pixel 50, and the storage capacitance
line 18 extends in the X direction along a border between each
two pixels 50 adjoining each other in the Y direction. The
storage capacitance counter electrode 19 is formed on the
storage capacitance line 18.

[0152] According to this line configuration, a trunk slit of
the pixel electrode 530 is located above the scanning line 14.
Therefore, the load on the scanning line 14 can be alleviated,
which contributes to reduction of the power consumption.
The form of any of the pixel electrodes described in Embodi-
ments 1 through 3 may be applied to this embodiment.
[0153] The location arrangement of the spacers 40 in this
embodiment is the same as that in Embodiment 3, and thus is
not described. Any of the location arrangements of the spac-
ers 40 described in Embodiments 1 and 2 may be applied to
this embodiment.

Embodiment 6

[0154] Now, with reference to FIG. 26 through FIG. 28, a
liquid crystal display device 100 in Embodiment 6 according
to the present invention will be described.

[0155] FIG. 26 is a plan view showing a structure of a pixel
50 of the liquid crystal display device 100 in Embodiment 6.
FIG. 27 is a plan view showing a line configuration of the
pixel 50 in Embodiment 6. FIG. 28 is a plan view showing a
shape of a pixel electrode 630 in Embodiment 6.

[0156] The pixel electrode 630 includes a peripheral por-
tion 36, an island portion 32, and a plurality of branch por-
tions 34 extending from the peripheral portion 36 inward in
the pixel 50. The plurality of branch portions 34 are formed of
a plurality of first branch portions 34 A extending in a direc-
tion of 315° from the peripheral portion 36, a plurality of
second branch portions 34B extending in a direction of 225°
from the peripheral portion 36, a plurality of third branch
portions 34C extending in a direction of 135° from the periph-
eral portion 36, and a plurality of fourth branch portions 34D
extending in a direction of 45° from the peripheral portion 36.
[0157] The island portion 32 is generally square, and is
connected to the peripheral portion 36 by one connection
portion 38 but not by any of the plurality of branch portions
34. An outer edge 328 of the island portion 32 includes four
ends respectively extending parallel to the branch portions
34A through 34D. Accordingly, a desired alignment of the
liquid crystal molecules is also provided by the outer edge
328. As a result, the alignment disturbance caused by the
presence of the island portion 32 can be significantly sup-
pressed.

[0158] In order to provide high quality display having a
high transmittance with no coarseness, it is more preferable
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that the island portion 32 is smaller. In this embodiment, the
interlayer insulating film 44 has a thickness of 3.0 um. The
contact hole 42 has a size of 10.5 umx7.5 pl when seen in the
Z direction. Each of the straight line portions ofthe outer edge
32S has a length of 18.0 um. The island portion 32 may be
formed to be smaller by forming the interlayer insulating film
44 to be thinner and making the contact hole smaller. For
example, the thickness of the interlayer insulating film 44
may be 1.0 um, the size of the contact hole may be 4.0 pmx4.0
um, and the length of each of the straight line portions of the
outer edge 32S may be 8.0 um.

[0159] By contrast, the island portion 32 may be formed to
be larger. FIG. 29 is a plan view showing a shape of a pixel
electrode 630B in a modification of Embodiment 6. The
island portion 32 of the pixel electrode 6308 is larger than the
island portion 32 of the pixel electrode 630 described above.
Each of straight line portions of the outer edge 32S of the
island portion 32 of the pixel electrode 630B has a length of
31 um. This structure allows an alignment margin of the
island portion 32 for the contact hole 42 to be larger. There-
fore, during the formation of the island portion 32 by photo-
lithography, a situation is avoided that a layer below the
contact hole 42 (e.g., drain electrode layer) cannot be suffi-
ciently covered with a resist material used for patterning for
forming the island portion 32 and thus is exposed, resulting in
being exposed to an etching solution. Since such a situation is
avoided, reduction of the production yield or the like can be
suppressed.

[0160] With the structure shown in FIG. 28, the shortest
distance between the outer edge 328 of the island portion 32
and the contact hole 42 is 2.6 um. By contrast, with the
structure shown in FIG. 29, the shortest distance is 9.2 um.
The contact hole 42 may be formed to be larger. In such a case,
even where the interlayer insulating film 44 is thicker than 3.0
um, the above-mentioned fault which can occur during the
photolithography can be suppressed.

[0161] Inacomparison conducted by use of 4.3-type liquid
crystal display devices, a liquid crystal display device using
the pixel electrode 630 including the smaller island portion 32
provided display having a transmittance 10% higher and less
coarseness than a liquid crystal display device using the pixel
electrode 6308 having the larger island portion 32.

[0162] The line configuration of this embodiment is the
same as that of Embodiment 5 and thus is not described. Any
of the line configurations and any of the location arrange-
ments of the spacers 40 described in Embodiments 1 through
4 may be applied to this embodiment.

Embodiment 7

[0163] Now, with reference to FIG. 30 through FIG. 32, a
liquid crystal display device 100 in Embodiment 7 according
to the present invention will be described.

[0164] FIG. 30 is a plan view showing a structure of a pixel
50 of the liquid crystal display device 100 in Embodiment 7.
FIG. 31 is a plan view showing a line configuration of the
pixel 50 in Embodiment 7. FIG. 32 is a plan view showing a
shape of a pixel electrode 730 in Embodiment 7.

[0165] The pixel electrode 730 includes a peripheral por-
tion 36, an island portion 32, trunk portions 31A and 31B
extending in directions of 0° and 180° from the island portion
32, and a plurality of branch portions 34 extending from the
trunk portion 31A or 31B or from the island portion 32. The
plurality of branch portions 34 are formed of a plurality of
first branch portions 34A extending in a direction of 45°, a
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plurality of second branch portions 34B extending in a direc-
tion of 135°, a plurality of third branch portions 34C extend-
ing in a direction of 225° and a plurality of fourth branch
portions 34D extending in a direction of 315°.

[0166] When a voltage is applied to the liquid crystal mol-
ecules 52, four alignment domains 35A, 358, 35C and 35D
are formed by the first branch portions 34A, the second
branch portions 34B, the third branch portions 34C and the
fourth branch portions 34D.

[0167] None of ends of the plurality of branch portions 34
is connected to the peripheral portion 36, and there is a gap
(insulating portion) therebetween. The island portion 32 is
connected to the peripheral portion 36 by a connection por-
tion 38 but not by any of the plurality of branch portions 34.
When seen in the Z direction, the island portion 32 is sur-
rounded by the first through fourth regions 35A through 35D.
[0168] In the vicinity of the spacers 40, the peripheral por-
tion 36 is bent along the shape of the corresponding spacer 40
and includes a plurality of portions 36S each extending per-
pendicularly to the direction in which the corresponding
branch portions 34 extend. Since there is a gap between each
spacer 40 and the peripheral portion 36, the alignment distur-
bance of the liquid crystal molecules is suppressed from
being conveyed to the liquid crystal molecules on the pixel
electrode 30.

[0169] The line configuration of this embodiment is the
same as that of Embodiment 5 and the location arrangement
of'the spacers 40 are the same as those of Embodiment 3, and
thus these are not described. Any of the line configurations
described in Embodiments 1 through 4, and any of the loca-
tion arrangements of the spacers 40 described in Embodi-
ments 1 and 2 may be applied to this embodiment.

INDUSTRIAL APPLICABILITY

[0170] The present invention is usable for improving the
display characteristics of a vertical alignment type liquid
crystal display device.

REFERENCE SIGNS LIST
[0171] 7 Pixel electrode
[0172] 8 Branch slit
[0173] 9 Trunk slit
[0174] 10 TFT substrate
[0175] 11 Black matrix (BM)
[0176] 12 TFT
[0177] 13 Color filter
[0178] 14 Scanning line
[0179] 15 Gate insulating film
[0180] 16 Signal line
[0181] 17 Semiconductor layer
[0182] 18 Storage capacitance line
[0183] 19 Storage capacitance counter electrode
[0184] 20 Counter substrate
[0185] 21 Liquid crystal layer
[0186] 22 Scanning line driving circuit
[0187] 23 Signal line driving circuit
[0188] 24 Control circuit
[0189] 25 Common electrode (counter electrode)
[0190] 26, 27 Polarizing plate
[0191] 28 Backlight unit
[0192] 30,230, 330, 430, 630, 730 Pixel electrode
[0193] 30A, 30B, 30C, 330B, 630B Pixel electrode in a
modification
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[0194] 31A First trunk portion

[0195] 31B Second trunk portion

[0196] 32 Island portion

[0197] 32A Outer edge (edge of the island portion)
[0198] 34 Branch portion

[0199] 34A-34D First through fourth branch portions
[0200] 35A-35D Alignment domains (first through

fourth regions)

[0201] 36 Peripheral portion

[0202] 368 Portion of the peripheral portion

[0203] 36E Corner (corner of the peripheral portion)
[0204] 38 Connection portion

[0205] 40 Spacer

[0206] 42 Contact hole

[0207] 43 Protective insulating film

[0208] 44 Interlayer insulating film (insulating layer)
[0209] 46 Drain electrode

[0210] 48, 49 Absorption axis

[0211] 50 Pixel

[0212] 52 Liquid crystal molecules

[0213] 100 Liquid crystal display device

1. A liquid crystal display device including a plurality of
pixels arrayed in a matrix, the liquid crystal display device
comprising:

a TFT substrate including pixel electrodes respectively
formed in correspondence with the plurality of pixels,
TFTs respectively formed in correspondence with the
plurality of pixels, and an insulating layer having a con-
tact hole formed therein for electrically connecting a
drain electrode of each of the TFT's and each of the pixel
electrodes to each other;

a counter substrate including a counter electrode facing the
pixel electrodes; and

aliquid crystal layer located between the TFT substrate and
the counter substrate, the liquid crystal layer containing
liquid crystal molecules having a negative dielectric
anisotropy;

wherein:

the pixel electrodes each include a peripheral portion, an
island portion including a portion which electrically
contacts the drain electrode in the contact hole, and a
plurality of branch portions extending from the periph-
eral portion;

the plurality of branch portions include a plurality of first
branch portions extending in a first direction, a plurality
of second branch portions extending in a second direc-
tion, a plurality of third branch portions extending in a
third direction, and a plurality of fourth branch portions
extending in a fourth direction;

the first direction, the second direction, the third direction
and the fourth direction are different from each other;

a first region in which the liquid crystal molecules are
aligned along the first branch portions at the time of
voltage application, a second region in which the liquid
crystal molecules are aligned along the second branch
portions at the time of voltage application, a third region
in which the liquid crystal molecules are aligned along
the third branch portions at the time of voltage applica-
tion, and a fourth region in which the liquid crystal
molecules are aligned along the fourth branch portions
at the time of voltage application are formed by the first
branch portions, the second branch portions, the third
branch portions and the fourth branch portions; and
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when seen in a direction vertical to a surface of the TFT
substrate, the island portion is surrounded by the first
region, the second region, the third region and the fourth
region; and the island portion is electrically connected to
the peripheral portion by a connection portion other than
the plurality of branch portions but not by any of the
plurality of branch portions, or electrically connected to
the peripheral portion by one of'the first branch portions,
one of the second branch portions, one of the third
branch portions or one of the fourth branch portions.

2. The liquid crystal display device of claim 1, wherein
ends of all the plurality of branch portions opposite to the
peripheral portion are separated from the island portion, and
the peripheral portion and the island portion are electrically
connected to each other by only one connection portion.

3. The liquid crystal display device of claim 1, wherein
ends of all the plurality of branch portions opposite to the
peripheral portion are separated from the island portion, and
the peripheral portion and the island portion are electrically
connected to each other by only two connection portions.

4. The liquid crystal display device of claim 3, wherein
when seen in the direction vertical to the surface of the TFT
substrate, the two connection portions are located to be sym-
metrical to each other with respect to the center of the island
portion or the center of the pixel.

5. The liquid crystal display device of claim 1, wherein the
island portion is electrically connected to only one of the first
branch portions, only one of the second branch portions, only
one of the third branch portions and only one of the fourth
branch portions.

6. The liquid crystal display device of claim 5, wherein
when seen in the direction vertical to the surface of the TFT
substrate, one of the first branch portions and one of the
second branch portions are located to be symmetrical to one
of the third second branch portions and one of the fourth
branch portions with respect to the center of the island portion
or a line which equally divides the pixel into two.

7. The liquid crystal display device of claim 1, wherein
when seen in the direction vertical to the surface of the TFT
substrate, the island portion has a shape which is symmetrical
with respect to the center thereof or the center of the pixel.

8. The liquid crystal display device of claim 1, wherein the
island portion is electrically connected to only one branch
portion among all the first branch portions, the second branch
portions, the third branch portions and the fourth branch
portions.

9. The liquid crystal display device of claim 1, wherein
when seen in the direction vertical to the surface of the TFT
substrate, an outer edge of the island portion is surrounded by
two among the four regions of a first pixel and two among the
four regions of a second pixel adjoining the first pixel.

10. The liquid crystal display device of claim 9, wherein
ends of all the plurality of branch portions opposite to the
peripheral portion are separated from the island portion, and
the peripheral portion and the island portion are electrically
connected to each other with none of the plurality of branch
portions being connected therebetween.

11. The liquid crystal display device of claim 1, wherein:

when seen in the direction vertical to the surface of the TFT

substrate, an outer edge of the island portion includes a
first end facing the first region, a second end facing the
second region, a third end facing the third region, and a
fourth end facing the fourth region; and
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the first end includes an end portion extending along the
first branch portions, the second end includes an end
portion extending along the second branch portions, the
third end includes an end portion extending along the
third branch portions, and the fourth end includes an end
portion extending along the fourth branch portions.

12. The liquid crystal display device of claim 11, wherein
the first end extends in the first direction, the second end
extends in the second direction, the third end extends in the
third direction, and the fourth end extends in the fourth direc-
tion.

13. The liquid crystal display device of claim 12, wherein
the first end and the third end extend parallel to each other, and
the second end and the fourth end extend parallel to each other
in a direction different by 90° from the first end.

14. The liquid crystal display device of claim 1, further
comprising a first polarizing plate and a second polarizing
plate located so as to hold the liquid crystal layer therebe-
tween; wherein an absorption axis of the first polarizing plate
and an absorption axis of the second polarizing plate cross
each other perpendicularly, and the first direction, the second
direction, the third direction and the fourth direction are each
different by 45° from the absorption axis of the first polarizing
plate or the second polarizing plate.

15. The liquid crystal display device of claim 1, further
comprising a spacer located between the TFT substrate and
the counter substrate; wherein when seen in the direction
vertical to the surface of the TFT substrate, the spacer is
located so as not to overlap the pixel electrode.

16. The liquid crystal display device of claim 15, wherein
when seen in the direction vertical to the surface of the TFT
substrate, the plurality of pixels are each rectangular, and the
spacer is located at least at one of four corners of each of the
plurality of pixels.

17. The liquid crystal display device of claim 16, wherein
when seen in the direction vertical to the surface of the TFT
substrate, in the vicinity of the spacer, a part of the peripheral
portion of the pixel electrode extends perpendicularly to a
direction in which the plurality of corresponding branch por-
tions extend.

18. The liquid crystal display device of claim 15, wherein
when seen in the direction vertical to the surface of the TFT
substrate, the plurality of pixels are each rectangular, and the
spacer is located at a central position of at least one of four
sides of each of the plurality of pixels.

19. The liquid crystal display device of claim 18, wherein
when seen in the direction vertical to the surface of the TFT
substrate, in the vicinity of the spacer, a part of the peripheral
portion of the pixel electrode extends along a direction in
which the plurality of corresponding branch portions extend.

20. The liquid crystal display device of claim 1, further
comprising a spacer located between the TFT substrate and
the counter substrate; wherein when seen in the direction
vertical to the surface of the TFT substrate, the spacer is
located so as to overlap the pixel electrode.

21. The liquid crystal display device of claim 20, wherein
when seen in the direction vertical to the surface of the TFT
substrate, the plurality of pixels are each rectangular, and the
spacer is located at least at one of four corners of each of the
plurality of pixels.

22. The liquid crystal display device of claim 20, wherein
when seen in the direction vertical to the surface of the TFT
substrate, the plurality of pixels are each rectangular, and the
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spacer is located at a central position of at least one of four
sides of each of the plurality of pixels.

23. A liquid crystal display device including a plurality of
pixels arrayed in a matrix, the liquid crystal display device
comprising:

a TFT substrate including pixel electrodes respectively
formed in correspondence with the plurality of pixels,
TFTs respectively formed in correspondence with the
plurality of pixels, and an insulating layer having a con-
tact hole formed therein for electrically connecting a
drain electrode of each of the TFTs and each of the pixel
electrodes to each other;

a counter substrate including a counter electrode facing the
pixel electrodes; and

aliquid crystal layer located between the TFT substrate and
the counter substrate, the liquid crystal layer containing
liquid crystal molecules having a negative dielectric
anisotropy;

wherein:

the pixel electrodes each include a peripheral portion, an
island portion including a portion which electrically
contacts the drain electrode in the contact hole, a plural-
ity of trunk portions extending from the island portion,
and a plurality of branch portions extending from the
plurality of trunk portions or the island portion;

the plurality of branch portions include a plurality of first
branch portions extending in a first direction, a plurality
of second branch portions extending in a second direc-
tion, a plurality of third branch portions extending in a
third direction, and a plurality of fourth branch portions
extending in a fourth direction;

the first direction, the second direction, the third direction
and the fourth direction are different from each other;

a first region in which the liquid crystal molecules are
aligned along the first branch portions at the time of
voltage application, a second region in which the liquid
crystal molecules are aligned along the second branch
portions at the time of voltage application, a third region
in which the liquid crystal molecules are aligned along
the third branch portions at the time of voltage applica-
tion, and a fourth region in which the liquid crystal
molecules are aligned along the fourth branch portions
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at the time of voltage application are formed by the first
branch portions, the second branch portions, the third
branch portions and the fourth branch portions; and

when seen in a direction vertical to a surface of the TFT
substrate, the island portion is surrounded by the first
region, the second region, the third region and the fourth
region; there is an insulating portion between ends of all
the plurality of branch portions and the peripheral por-
tion; and the island portion is electrically connected to
the peripheral portion by a connection portion other than
the plurality of branch portions.

24. The liquid crystal display device of claim 23, wherein
ends of all the branch portions opposite to the trunk portions
or the island portion are separated from the peripheral por-
tion, and the peripheral portion and the island portion are
electrically connected to each other by only one connection
portion.

25. The liquid crystal display device of claim 23, further
comprising a first polarizing plate and a second polarizing
plate located so as to hold the liquid crystal layer therebe-
tween; wherein an absorption axis of the first polarizing plate
and an absorption axis of the second polarizing plate cross
each other perpendicularly, and the first direction, the second
direction, the third direction and the fourth direction are each
different by 45° from the absorption axis of the first polarizing
plate or the second polarizing plate.

26. The liquid crystal display device of claim 23, further
comprising a spacer located between the TFT substrate and
the counter substrate; wherein when seen in the direction
vertical to the surface of the TFT substrate, the spacer is
located so as not to overlap the pixel electrode.

27. The liquid crystal display device of claim 26, wherein
when seen in the direction vertical to the surface of the TFT
substrate, the plurality of pixels are each rectangular, and the
spacer is located at a central position of at least one of four
sides of each of the plurality of pixels.

28. The liquid crystal display device of claim 27, wherein
when seen in the direction vertical to the surface of the TET
substrate, in the vicinity of the spacer, a part of the peripheral
portion of the pixel electrode extends along a direction in
which the plurality of corresponding branch portions extend.
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