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(57) ABSTRACT

One of the objects of the present invention is to provide a
liquid crystal display device with high transmittance or view-
ing angle characteristics. A liquid crystal display device of the
present invention includes: a first substrate (10) which
includes a pixel electrode (30); a second substrate (20) which
includes a counter electrode (25); and a liquid crystal layer
(21) and a spacer (40) which are provided between the first
substrate (10) and the second substrate (20). The pixel elec-
trode (30) includes a first portion which is formed by a plu-
rality of first branch portions (34A) extending in a first direc-
tion, a second portion which is formed by a plurality of
second branch portions (34B) extending in a second direc-
tion, a third portion which is formed by a plurality of third
branch portions (34C) extending in a third direction, and a
fourth portion which is formed by a plurality of fourth branch
portions (34D) extending in a fourth direction. The spacer
(40) 1s provided at a position in the pixel (50) which is sur-
rounded by the first to fourth portions of the pixel electrode
(30) when viewed from a direction perpendicular to a plane of
the first substrate (10).
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LIQUID-CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play device and particularly to a liquid crystal display device
which has a plurality of divisional alignment regions in a
pixel.

BACKGROUND ART

[0002] As of now, examples of liquid crystal display
devices under development which have wide viewing angle
characteristics include liquid crystal display devices utilizing
the IPS (In-Plane-Switching) mode or the FFS (Fringe Field
Switching) mode, which is a transverse electric field mode,
and liquid crystal display devices utilizing the VA (Vertical
Alignment) mode.

[0003] Examples of the VA mode liquid crystal display
devices include MVA (Multidomain Vertical Alignment)
mode liquid crystal display devices, in which one pixel
includes a plurality of domains of different liquid crystal
alignment directions, and CPA (Continuous Pinwheel Align-
ment) mode liquid crystal display devices in which the liquid
crystal alignment direction continuously varies around a rivet
or the like formed on an electrode at the center of a pixel.
[0004] Anexample of the MVA mode liquid crystal display
device is described in Patent Document 1. In the liquid crystal
display device of Patent Document 1, the alignment control
means which extend in two mutually-orthogonal directions
are provided to form four liquid crystal domains in one pixel,
in which the azimuthal angles of the directors representing
the liquid crystal domains are 45° relative to the polarization
axes (transmission axes) of a pair of polarizing plates in a
crossed Nicols arrangement. Assuming that the direction of
the polarization axis of one of the polarizing plates is azi-
muthal angle 0° and that 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 which includes four domains in one pixel is
referred to as “four-domain alignment structure” or simply
“4D structure”.

[0005] Another example of the MVA mode liquid crystal
display device is described in Patent Document 2. In the
liquid crystal display device described in this patent docu-
ment, the pixel electrode (also referred to as “comb tooth-like
pixel electrode” or “fishbone-like pixel electrode”) has a large
number of fine slits (narrow cuts) extending in the directions
of azimuthal angles 45°, 135°,225° and 315°. Liquid crystal
is aligned parallel to these slits, whereby the four-domain
alignment structure is realized.

[0006] A layout example of a gate bus line, a source bus
line, and a TFT (Thin Film Transistor) in a liquid crystal
display device is described in Patent Document 3.

CITATION LIST

Patent Literature

[0007] Patent Document 1: Japanese Laid-Open Patent
Publication No. 11-242225

[0008] Patent Document 2: Japanese Laid-Open Patent
Publication No. 2006-330638

[0009] Patent Document 3: Japanese Laid-Open Patent
Publication No. 2003-202594
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SUMMARY OF INVENTION

Technical Problem

[0010] FIG. 19 is a plan view showing an example of a
vertical alignment type liquid crystal display device 200
which includes a fishbone-like pixel electrode 210. The pixel
electrode 210 has a plurality of slits 220 extending in the 45°
direction, the 135° direction, the 225° direction, and the 315°
direction, where the left to right direction in the drawing is
assigned as the azimuthal angle 0° direction. The pixel elec-
trode 210 includes a trunk electrode 214 and a plurality of
branch electrodes 212 extending from the trunk electrode 214
in the 45° direction, the 135° direction, the 225° direction, and
the 315° direction. At the centers of respective ones of the two
short sides of each pixel of the liquid crystal display device
200, pillar-like spacers 240 are provided for maintaining the
space (or “cell gap”) between the TFT substrate and the
counter substrate that oppose each other via the liquid crystal
layer.

[0011] When a voltage is applied between the pixel elec-
trode 210 and the common electrode of the liquid crystal
display device 200, the liquid crystal 230 in each domain is
aligned parallel to the extending direction of the slits 220 such
that the upper end of the liquid crystal (an end of the liquid
crystal which is closer to the counter substrate) falls toward
the inner part of the pixel. Here, due to the presence of the
spacers 240, the alignment controlling force operates on the
liquid crystal 230 near the spacers 240 in the directions that is
perpendicular to the lateral surface of the spacers 240. The
direction of this alignment controlling force is different from
the directions of the alignment controlling force produced by
the slits 220 (in the 45° direction, the 135° direction, the 225°
direction, and the 315° direction). Therefore, such a problem
may occur that, due to the presence of the spacers 240, the
alignment of the liquid crystal is disturbed. Occurrence of a
disturbance in the liquid crystal alignment decreases the por-
tion of the liquid crystal which contributes to formation of
four domains of the 4D structure, leading to a problem that the
transmittance, the contrast, or the viewing angle characteris-
tics deteriorate. Further, for example, if the transmittance
varies among the domains or pixels, a defect in display, such
as display roughness, will occur.

[0012] Intheaforementioned patent documents, the above-
described problems which may arise in a liquid crystal dis-
play device that includes a fishbone-like pixel electrode are
not considered. No countermeasures to the problems are sug-
gested.

[0013] Thepresentinvention was conceived for the purpose
of solving the above problems. One of the objects of the
present invention is to provide a vertical alignment type liquid
crystal display device with excellent transmittance, contrast,
and viewing angle characteristics. Another one of the objects
of the present invention is to provide a vertical alignment type
liquid crystal display device with excellent transmittance,
contrast, and viewing angle characteristics, which is realized
by providing spacers at appropriate positions in a liquid crys-
tal display device which has a fishbone-like pixel electrode.

Solution to Problem

[0014] A liquid crystal display device of the present inven-
tion includes: a first substrate which includes a pixel electrode
provided in a pixel; a second substrate which includes a
counter electrode provided opposite to the pixel electrode; a
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liquid crystal layer which is provided between the first sub-
strate and the second substrate, the liquid crystal layer includ-
ing a liquid crystal that has a negative dielectric anisotropy;
and a spacer which is provided between the first substrate and
the second substrate, wherein the pixel electrode includes a
first portion which is formed by a plurality of first branch
portions extending in a first direction, a second portion which
is formed by a plurality of second branch portions extending
in a second direction, a third portion which is formed by a
plurality of third branch portions extending in a third direc-
tion, and a fourth portion which is formed by 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 directions from one another, and
the spacer is provided at a position in the pixel which is
surrounded by the first portion, the second portion, the third
portion, and the fourth portion of the pixel electrode when
viewed from a direction perpendicular to a plane of the first
substrate.

[0015] In one embodiment, when a voltage is applied
between the pixel electrode and the counter electrode, a first
region in which the liquid crystal is aligned along the first
branch portions, a second region in which the liquid crystal is
aligned along the second branch portions, a third region in
which the liquid crystal is aligned along the third branch
portions, and a fourth region in which the liquid crystal is
aligned along the fourth branch portions are formed by the
plurality of first branch portions, the plurality of second
branch portions, the plurality of third branch portions, and the
plurality of fourth branch portions.

[0016] In one embodiment, the first substrate includes a
TFT which s provided in the pixel, and the spacer is provided
at a position so as to overlap the TFT when viewed from a
direction perpendicular to a plane of the first substrate.
[0017] Inoneembodiment, the second substrate includes a
light blocking film which is provided at a position so as to
overlap the spacer and the TFT when viewed from a direction
perpendicular to a plane of the first substrate.

[0018] In one embodiment, the first substrate includes a
signal line for supplying a display signal to the pixel elec-
trode, the pixel electrode includes a first trunk portion extend-
ing in a fifth direction that is different from either of the first
to fourth directions, the plurality of first branch portions, the
plurality of second branch portions, the plurality of third
branch portions, or the plurality of fourth branch portions are
branching off from the first trunk portion, and the signal line
is provided at a position so as to overlap the first trunk portion
when viewed from a direction perpendicular to a plane of the
first substrate.

[0019] In one embodiment, the first substrate includes a
scan line for supplying a gate signal to the TFT, the pixel
electrode includes a second trunk portion extending in a sixth
direction that is different from either of the first to fifth direc-
tions, the plurality of first branch portions, the plurality of
second branch portions, the plurality of third branch portions,
or the plurality of fourth branch portions are branching off
from the second trunk portion, and the scan line is provided at
a position so as to overlap the second trunk portion when
viewed from a direction perpendicular to a plane of the first
substrate.

[0020] Inoneembodiment, the spacer is provided at a posi-
tionso as to overlap a portion where the first trunk portion and
the second trunk portion intersect with each other or a portion
where an extension line of the first trunk portion and an
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extension line of the second trunk portion intersect with each
other when viewed from a direction perpendicular to a plane
of the first substrate.

[0021] In one embodiment, the first substrate includes an
insulating layer, the pixel electrode and a drain electrode of
the TFT are electrically coupled to each other via a contact
hole which is formed in the insulating layer, and the contact
hole is provided at a position so as not to overlap the light
blocking film when viewed from a direction perpendicular to
a plane of the first substrate.

[0022] In one embodiment, the pixel has a rectangular
shape when viewed from a direction perpendicular to a plane
of the first substrate. and the contact hole is provided at the
center of a short side of the pixel.

[0023] In one embodiment, the first substrate includes a
storage capacitor line which is provided in a peripheral region
of the pixel and a storage capacitor counter electrode which is
electrically coupled to a drain electrode of the TFT, and the
storage capacitor line and the storage capacitor counter elec-
trode overlap each other when viewed from a direction per-
pendicular to a plane of the first substrate.

[0024] In one embodiment, the pixel electrode includes an
island electrode which is provided so as to cover the TFT.
[0025] In one embodiment, the first substrate includes an
insulating layer, the pixel electrode and a drain electrode of
the TFT are electrically coupled via a contact hole formed in
the insulating layer, and the contact hole is provided at a
position so as to overlap the light blocking film when viewed
from a direction perpendicular to a plane of the first substrate.
[0026] Inoneembodiment, the island electrode is provided
so as to cover the contact hole.

[0027] In one embodiment, the first substrate includes a
storage capacitor line which is provided ina peripheral region
of the pixel, and part of the storage capacitor line and part of
the first portion, the second portion, the third portion, and the
fourth portion of the pixel electrode overlap each other when
viewed from a direction perpendicular to a plane of the first
substrate.

[0028] In one embodiment, the first substrate does not
include a storage capacitor line, and a storage capacitor elec-
trode is provided on a side of the pixel electrode which is
opposite to the liquid crystal layer.

[0029] In one embodiment, the storage capacitor electrode
has an opening, and the contact hole is provided inside the
opening when viewed from a direction perpendicular to a
plane of the first substrate.

Advantageous Effects of Invention

[0030] According to the present invention, a liquid crystal
display device with excellent transmittance or viewing angle
characteristics can be provided.

BRIEF DESCRIPTION OF DRAWINGS

[0031] FIG. 1 A perspective view schematically showing a
configuration of a liquid crystal display device 100 of the
present invention.

[0032] FIG. 2 A plan view schematically showing a con-
figuration of a plurality of pixels 50 in the liquid crystal
display device 100.

[0033] FIG. 3 A plan view showing a configuration of a
pixel 50 of the liquid crystal display device 100 of Embodi-
ment 1 of the present invention.
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[0034] FIG. 4 A cross-sectional view showing the configu-
ration of the pixel 50 taken along line A-D of FIG. 3.

[0035] FIG. 5 A plan view showing the wiring configura-
tion in the pixel 50.

[0036] FIG. 6 A plan view showing the shape of a pixel
electrode 30 of the liquid crystal display device 100.

[0037] FIG. 7 A plan view showing the shape of the pixel
electrode 30 and the alignment of the liquid crystal 52.
[0038] FIG. 8 A plan view showing a configuration of a
pixel 50A of a liquid crystal display device 101 of Embodi-
ment 2 of the present invention.

[0039] FIG. 9 A plan view showing the wiring configura-
tion in the pixel 50A.

[0040] FIG. 10 A plan view showing the shape of the pixel
electrode 30A of the liquid crystal display device 101.
[0041] FIG. 11 A plan view showing a configuration of a
pixel 50B of a liquid crystal display device 102 of Embodi-
ment 3 of the present invention.

[0042] FIG. 12 A plan view showing the wiring configura-
tion in the pixel 50B.

[0043] FIG. 13 A plan view showing the shape of the pixel
electrode 30A of the liquid crystal display device 102.
[0044] FIG. 14 A plan view showing the wiring configura-
tion in the vicinity of a TFT 12 in the pixel 50B.

[0045] FIG. 15 A cross-sectional view showing the con-
figuration of a TFT substrate 10 in the vicinity of a TFT 12 in
the pixel 50B.

[0046] FIG. 16 A plan view showing a configuration of a
pixel 50C of a liquid crystal display device 103 of Embodi-
ment 4 of the present invention.

[0047] FIG. 17 A plan view showing the wiring configura-
tion in the pixel 50C.

[0048] FIG. 18 A plan view showing the shape of the pixel
electrode 30B of the liquid crystal display device 103.
[0049] FIG. 19 A plan view showing an example of a ver-
tical alignment type liquid crystal display device 200 which
includes a fishbone-like pixel electrode 210.

DESCRIPTION OF EMBODIMENTS

[0050] Hereinafter, a vertical alignment type liquid crystal
display device 100 according to an embodiment of the present
invention is described with reference to the drawings. Note
that, however, the present invention is not limited to the
embodiment described below.

[0051] FIG.11is a perspective view schematically showing
the configuration of the liquid crystal display device 100.
FIG. 2 is a plan view schematically showing the configuration
of a plurality of pixels 50 of the liquid crystal display device
100.

[0052] Asshown in FIG. 1, the liquid crystal display device
100 includes a TFT substrate 10 and a counter substrate (CF
substrate) 20 which oppose each other with a liquid crystal
layer 21 interposed therebetween, polarizers 26 and 27 which
are provided on the outer side of respective one of the TFT
substrate (first substrate) 10 and the counter substrate (second
substrate) 20, and a backlight unit 28 for emitting display
light toward the polarizer 26.

[0053] The liquid crystal display device 100 is a vertical
alignment type liquid crystal display device which performs
display in a normally-black mode using the pixels 50 which
are in a matrix arrangement along the X direction (the hori-
zontal direction in the drawing) and the Y direction (the
vertical direction in the drawing) as shown in FIG. 2. The
pixel 50 corresponds to a display region of any one color of R,

Aug. 13,2015

G, and B in the minimum unit of display consisting of three
primary colors, red (R), green (G), and blue (B). Note that the
minimum unit of display may consist of four or more primary
colors (multi-primary color display). In that case, the pixel 50
corresponds to a display region of any one of a plurality of
primary colors that form the minimum unit of display. The
width in the X direction and the width in the Y direction of the
pixel 50 are, for example, 300 pm and 100 um, respectively.
[0054] In the TFT substrate 10, a plurality of scan lines
(gate bus lines) 14 extending in the X direction and a plurality
of signal lines (data bus lines) 16 extending in the Y direction
are arranged so as to cross one another at right angles. Near
each of the intersections of the plurality of scan lines 14 and
the plurality of signal lines 16, a TFT 12, which is an active
element, is provided for each of the pixels 50. In each of the
pixels 50, apixel electrode 30 is provided which is electrically
coupled to a drain electrode of the TFT 12 and which is made
of, forexample, ITO (Indium Tin Oxide) or IZO (Indium Zinc
Oxide). Between two adjacent pixel electrodes 30, a storage
capacitor line (also referred to as “storage capacitor bus line”
or “Cs line”) 18 is extending in the X direction. The thickness
of the pixel electrode 30 is, for example, 0.1 pm.

[0055] The plurality of scan lines 14 and the plurality of
signal lines 16 are respectively coupled to a scan line driving
circuit 22 and a signal line driving circuit 23 which are shown
in FIG. 1. The scan line driving circuit 22 and the signal line
driving circuit 23 are coupled to a control circuit 24. Accord-
ing to the control by the control circuit 24, scan signals for
switching the ON-OFF state of the TFTs 12 are supplied from
the scan line driving circuit 22 to the scan lines 14. Also,
according to the control by the control circuit 24, display
signals (applied voltage to the pixel electrode 30) are supplied
from the signal line driving circuit 23 to the plurality of signal
lines 16.

[0056] The counter substrate 20 includes a color filter 13, a
common electrode (counter electrode) 25, and a black matrix
(BM) 54 as will be described later in FIG. 4. In the case of
three primary color display, the color filter 13 includes a R
(red) filter, a G (green) filter, and a B (blue) filter, each of
which is arranged so as to correspond to a pixel. The common
electrode 25 is formed so as to extend over the plurality of
pixel electrodes 30. Liquid crystal molecules lying between
these electrodes are aligned in every pixel according to the
potential difference caused between the common electrode
25 and each of the pixel electrodes 30, whereby display is
performed.

Embodiment 1

[0057] FIG. 3 is a plan view showing a configuration of a
pixel 50 of the liquid crystal display device 100 of Embodi-
ment 1 of the present invention. FIG. 4 is a cross-sectional
view showing the configuration of the pixel 50 taken along
line A-D of FIG. 3. FIG. 5 is a plan view showing the wiring
configuration in the pixel 50 lying under the pixel electrode of
the TFT substrate 10. FIG. 6 is a plan view schematically
showing the shape of the pixel electrode 30. FIG. 7 is a plan
view schematically showing the shape of the pixel electrode
30 and the alignment of the liquid crystal 52. Note that FIG.
6 and FIG. 7 show not only the location of the pixel electrode
30 but also the location of a spacer 40 and a black matrix 54.
[0058] As shown in FIGS. 3 to 5, the TFT substrate 10
includes a scan line 14 formed on a transparent substrate, a
storage capacitor line 18, a TFT 12, a signal line 16, a storage
capacitor counter electrode 19, and a fishbone-like pixel elec-
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trode 30. On the scan line 14 and the storage capacitor line 18,
a gate insulating film 15 is provided. The TFT 12 is provided
over the scan line 14 such that the gate insulating film 15 is
interposed therebetween. Also, the storage capacitor counter
electrode 19 is provided over the storage capacitor line 18
such that the gate insulating film 15 is interposed therebe-
tween. The scan line 14, the storage capacitor line 18, the
signal line 16, and the storage capacitor counter electrode 19
may be a layer which is made of a single element, such as Al
(aluminum), Ti (titanium), TiN (titanium nitride), Mo (mo-
lybdenum) or the like, or an alloy of these metals, or a mul-
tilayer structure formed by a plurality of stacked layers of
these metals. The scan line 14 and the storage capacitor line
18 may be made of the same material in the same layer. The
signal line 16 and the storage capacitor counter electrode 19
may be made of the same material in the same layer. The gate
insulating film 15 is made of, for example, a silicon nitride
(SiNx) so as to have a thickness of about 0.4 pm.

[0059] The TFT 12 includes a semiconductor layer 17
formed on the gate insulating film 15. A source electrode 45
and a drain electrode 46 of the TFT are electrically coupled to
the signal line 16 and the storage capacitor counter electrode
19, respectively, as shown in FIG. 3 and FIG. 5. Part of the
storage capacitor line 18 and the storage capacitor counter
electrode 19, which oppose each other with the gate insulat-
ing film 15 interposed therebetween, form a storage capacitor.
The TFT 12, the signal line 16, and the storage capacitor
counter electrode 19 are covered with a protective insulating
film 43, and an interlayer insulating film 44 is provided on the
protective insulating film 43, as shown in FIG. 4. One or both
of the protective insulating film 43 and the interlayer insulat-
ing film 44 is sometimes referred to as “insulating layer(s)”.
[0060] The protective insulating film 43 and the interlayer
insulating film 44 extending over the storage capacitor
counter electrode 19 have a contact hole 42. The drain elec-
trode 46 of the TFT 12 and the pixel electrode 30 are electri-
cally coupled to each other via the contact hole 42. Thus, part
of the pixel electrode 30 extending over the inner surface of
the contacthole 42 is coupled to the electrode extending from
the storage capacitor counter electrode 19 or the storage
capacitor counter electrode 19 at the bottom of the contact
hole 42, whereby the pixel electrode 30 and the drain elec-
trode 46 are electrically coupled to each other.

[0061] The counter substrate 20 includes a common elec-
trode 25, a color filter 13, and a black matrix 54 as shown in
FIG. 4. Between the TFT substrate 10 and the counter sub-
strate 20, a liquid crystal layer 21 is provided which includes
a nematic liquid crystal that has a negative dielectric anisot-
ropy (AE<0). The thickness of the liquid crystal layer 21 is
3.1 pm. This thickness is preferably not less than 2.0 pm and
not more than 5 um. The liquid crystal layer 21 may include
achiral agent. Note that, although not shown, alignment films
(vertical alignment films) are provided on the interlayer insu-
lating film 44 and the pixel electrode 30 of the TFT substrate
10 (the liquid crystal layer 21 side) and on the common
electrode (the liquid crystal layer 21 side). Due to the function
of the alignment films, the liquid crystal of the liquid crystal
layer 21 is aligned vertical to the substrate plane of the TFT
substrate 10 or the counter substrate 20 in the absence of an
applied voltage.

[0062] On the alignment film of each of the TFT substrate
and the counter substrate 20, an alignment sustaining layer
may be provided which causes the liquid crystal in the
absence of an applied voltage to have a pretilt. The alignment
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sustaining layers are polymer layers which are formed by
photopolymerizing a photopolymerizable monomer con-
tained in a liquid crystal material in the presence of an applied
voltage across the liquid crystal layer after formation of a
liquid crystal cell. Due to the alignment sustaining layers,
even in the absence of an applied voltage, the liquid crystal
can sustain (memorize) a pretilt which is caused in a direction
slightly inclined (by about 2-3°) from the direction that is
vertical to the substrate plane and an orientation azimuth
(pretilt azimuth). This technique is called a Polymer Sus-
tained Alignment (PSA) technique. By using this technique,
the response speed of the liquid crystal orientation at the time
of voltage application can be improved.

[0063] Between the TFT substrate 10 and the counter sub-
strate 20, a pillar-like spacer 40 is provided for maintaining
the thickness of the liquid crystal layer 21 at a predetermined
value or within a predetermined range. In the present embodi-
ment, the spacer is provided at the center of the pixel 50 that
has a generally-perpendicular perimeter shape.

[0064] Next, the pixel electrode 30 and the spacer 40 are
described in more detail with reference to FIG. 6. Note that,
throughout the descriptions of the embodiments of the
present invention, the extending direction of the scan lines
(the horizontal direction in the drawing) is referred to as “X
direction”, the extending direction of the signal lines 16 (the
vertical direction in the drawing) is referred to as Y direc-
tion”, and a direction which is perpendicular to the substrate
plane of the liquid crystal display device 100 is referred to as
“Z direction”. The positive X direction (the left-to-right direc-
tion in the drawing) is identical with the azimuthal angle 0°,
relative to which the azimuthal angles are assigned counter-
clockwise. The positive Y direction (the top-to-bottom direc-
tion in the drawing) is identical with the azimuthal angle 90°.
[0065] The pixel electrode 30 includes a plurality of branch
electrodes 34, a trunk electrode 33A (second trunk portion)
and a trunk electrode 33B (first trunk portion), and an island
electrode 32. The plurality of branch electrodes includes a
plurality of first branch portions 34A extending from the
trunk electrode 33A or 33B in the 45° direction (first direc-
tion), a plurality of second branch portions 34B extending
from the trunk electrode 33A or 33B in the 135° direction
(second direction), a plurality of third branch portions 34C
extending from the trunk electrode 33A or 33B in the 225°
direction (third direction), and a plurality of fourth branch
portions 34D extending from the trunk electrode 33A or 33B
in the 315° direction (fourth direction). The trunk electrode
33A extends in the X direction (fifth direction). The trunk
electrode 33B extends in the Y direction (sixth direction). The
island electrode 32 is coupled to a left-side end of the trunk
electrode 33A.

[0066] The regions formed by the plurality of first branch
portions 34A, the plurality of second branch portions 34B, the
plurality of third branch portions 34C, and the plurality of
fourth branch portions 34D are respectively referred to as the
first portion, the second portion, the third portion, and the
fourth portion of the pixel electrode 30. When viewed from
the Z direction, the spacer 40 is provided at a position where
the trunk electrode 33 A and the trunk electrode 33B intersect
with each other (or provided at a position so as to overlap a
portion where an extension line of the first trunk portion and
an extension line of the second trunk portion intersect with
each other), i.., a position surrounded by the first portion, the
second portion, the third portion, and the fourth portion. The
scan line 14 is positioned such that the linear portion of the
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scan line 14 overlaps the first trunk portion 33A. The signal
line 16 is positioned such that the linear portion of the signal
line 16 overlaps the second trunk portion 33B.

[0067] Ends of the plurality of branch electrodes 34 which
are opposite to the trunk electrodes 33A and 33B are not
coupled to the other pixel electrode portions but are open
ends. The plurality of branch electrodes 34 all have equal
widths, and each of the branch electrodes 34 has a uniform
width along its length. The width of each branch portion 34 is
3.5 um. This width is preferably within the range of not less
than 1.0 pm and not more than 5.0 um. The upper part of the
trunk electrodes 33A and 33B serves as the boundary of
alignment division in the presence of an applied voltage, and
the alignment controlling force in this part is small. There-
fore, if the width of the trunk electrodes 33A and 33B is large
(6 um or more), defects such as decrease ofthe luminance and
occurrence of display roughness can occur. In view of such,
the width of the trunk electrodes 33A and 33B is within the
range of not less than 1.0 pm and not more than 5.0 um (e.g.,
3.5 um).

[0068] In each of the first to fourth branch portions 34A to
34D, there is a branch-like slit (a portion where the electrode
material is not present) between two adjacent branch por-
tions. The slit extends along the adjacent first branch portions
34A, second branch portions 34B, third branch portions 34C,
or fourth branch portions 34D. The width of the slit is 3 pm.
This width is preferably within the range of not less than 1.0
pm and not more than 5.0 pm.

[0069] When a voltage is applied across the liquid crystal
layer 21 by the pixel electrode 30 and the common electrode
25, four liquid crystal alignment domains (“alignment
domains”, or simply referred to as “regions™) 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 as shown in FIG. 7. The
liquid crystal 52 of the liquid crystal layer 21 is aligned along
the first branch portions 34A in the domain 35A, along the
second branch portions 34B in the domain 35B, along the
third branch portions 34C in the domain 35C, and along the
fourth branch portions 34D in the domain 35D. Note that,
however, the directions toward which the liquid crystal falls in
the presence of an applied voltage in the domains 35A, 358,
35C, and 35D are opposite to the above-described first direc-
tion, the second direction, the third direction, and the fourth
direction, respectively. The upper part of the liquid crystal 52
(the end of the liquid crystal which is closer to the counter
substrate 20) falls toward the center of the pixel electrode 30
(or the spacer 40).

[0070] AsshowninFIG. 6, the absorption axes 48 and 49 of
the polarizers 26 and 27 extend in the X direction and the Y
direction. The directions of the absorption axes 48 and 49 are
different from either of the first to fourth directions by 45°.
Therefore, the orientation of the liquid crystal in each domain
is also different from the directions of the absorption axes 48
and 49 by 45°. This configuration enables display with small
viewing-angle dependence.

[0071] The spacer 40 is provided at a position so as to
overlap the TFT 12 when viewed from the Z direction. The
counter substrate 20 includes a black matrix (BM, light block-
ing film) 54 whichis provided at a position so as to overlap the
spacer 40 and the TFT 12 when viewed from the Z direction.
The contact hole 42 is provided at a position which is at the
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center of the left short side of the pixel 50 and which is under
the island electrode 32, i.e., at a position which does not
overlap the black matrix 54.

[0072] Although the spacer 40 would be a cause of decrease
in transmittance and contrast if provided at an inappropriate
position, the spacer 40 of the present embodiment is provided
at the intersection of the trunk electrode 33A and the trunk
electrode 33B, which is the region that does not contribute to
display (or makes a small contribution to display), i.e., a
position surrounded by the four domains 35A to 35D (or a
position bordering on all of the four domains 35A to 35D),
and therefore, the decrease in transmittance and contrast is
prevented. Further, commonly, the upper part of the TFT 12 is
provided with a light blocking film, such as the black matrix,
and therefore this part does not contribute to display. How-
ever, in the present embodiment, the spacer 40 is provided at
a position so as to overlap the TFT 12 and the black matrix 54
overlying the TFT 12, and therefore, it is not necessary to
excessively form the black matrix 54. Thus, display can be
realized with higher transmittance.

[0073] Also, the scan line 14, the signal line 16, the storage
capacitor line 18, and the storage capacitor counter electrode
19 can block light. However, in the present embodiment, the
trunk electrodes 33A and 33B extend over the scan line 14 and
the signal line 16, and the boundary of the pixels 50 extends
over the storage capacitor line 18. Therefore, excellent dis-
play can be obtained in which the decrease in luminance due
to the metal wirings is small.

[0074] The scan line 14 extends under the trunk electrode
33A without extending under the domains 35A to 35D,
except for the peripheral part of the TFT 12, so that the
decrease in transmittance can be prevented. Further, it is
shielded from an electric field produced by the scan line 14, so
that impurity ions trapped by the gate potential decrease even
when the liquid crystal display device 100 is used for a long
period of time. Thus, abnormal display, such as a flicker, can
be prevented. Also, when the above-described alignment sus-
taining layers are formed, an alignment disturbance of the
liquid crystal which is caused by the gate potential is small.
Thus, a desired pretilt can stably be obtained, and the
response speed of the display can be increased.

[0075] The signal line 16 extends under the trunk electrode
33B without extending under the domains 35A to 35D, except
for the peripheral part of the TFT 12, so that the decrease in
transmittance can also be prevented. Further, it is shielded
from an electric field produced by the signal line 16, so that an
alignment disturbance due to the electric field can be pre-
vented. Also, when the alignment sustaining layers are
formed, an alignment disturbance of the liquid crystal which
is caused by the source potential is small. Thus, a desired
pretilt can stably be obtained.

[0076] The storage capacitor line 18 is provided in a region
between two adjacent pixel electrodes in which the electrode
is not present. The storage capacitor counter electrode 19 is
provided so as not to overlap the pixel electrode 30 of an
adjacent pixel 50. Thus, the decrease in transmittance which
is attributed to the storage capacitor line 18 and the storage
capacitor counter electrode 19 can be prevented.

[0077] The contact hole 42 is provided under the island
electrode 32, and the perimeter of the contact hole 42 is
surrounded by the slits of the electrode. Therefore, an align-
ment disturbance which is attributed to the presence of the
contact hole 42 is prevented from spreading to the domains
35A to 35D.
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[0078] The spacer 40 is provided at a central portion of the
pixel 50. When viewed from the Z direction, the spacer 40 has
a shape which has four sides perpendicular to (or generally
perpendicular to) the respective domains 35A to 35D, such as
a tetragonal shape and an octagonal shape. The shape of the
spacer 40 may be circular. Since the lateral surface of the
spacer 40 is also provided with a vertical alignment film, the
spacer 40 itself also provides the alignment controlling force
onthe liquid crystal 52. The direction of the alignment control
(the direction toward which the liquid crystal 52 falls) is
identical with a direction which is perpendicular to the lateral
surface of the spacer 40.

[0079] As shown in FIG. 7, the liquid crystal 52 in the
domains 35A to 35D around the spacer 40 is likely to be
oriented toward the spacer 40. However, since the lateral
surface of the spacer 40 has a plane which is perpendicular to
the orientation of the liquid crystal 52, the alignment control
direction realized by the spacer 40 and the alignment control
direction realized by the domains 35A to 35D are identical (or
almost identical) with each other. Therefore, an alignment
disturbance is unlikely to occur, and display is obtained with
excellent transmittance, contrast, and viewing angle charac-
teristics. Also, the probability of such a defect that the trans-
mittance varies among the domains is reduced, and high
quality display can be provided in which occurrence of dis-
play roughness is prevented.

[0080] Also, when the alignment sustaining layers are
employed, an alignment disturbance is unlikely to occur in
the process of allowing the alignment sustaining layers to
sustain (memorize) the initial liquid crystal alignment by
means of voltage application. Therefore, the pretilt in a more
appropriate direction can be realized. Thus, in addition to the
above-described advantages, the advantage of improved
response speed can also be obtained.

Embodiment 2

[0081] Next, a liquid crystal display device 101 of Embodi-
ment 2 of the present invention is described with reference to
FIG. 8 to FIG. 10. In the following description, the same
elements as those of the liquid crystal display device 100 of
Embodiment 1 and elements which have the same functions
as those of the liquid crystal display device 100 of Embodi-
ment are denoted by the same reference numerals, and the
descriptions of those elements and the descriptions of the
effects achieved by those elements are omitted, unless stated
otherwise. The liquid crystal display device 101 of Embodi-
ment 2 includes the same elements as those of the liquid
crystal display device 100 except for elements of which the
differences will be illustrated or described below.

[0082] FIG. 8 is a plan view showing a configuration of a
pixel 50A of the liquid crystal display device 101. FIG.9is a
plan view showing the wiring configuration under a pixel
electrode 30A in the pixel S0A. FIG. 10 is a plan view sche-
matically showing the shape of the pixel electrode 30A. Note
that FIG. 10 shows not only the location of the pixel electrode
30A but also the location of a spacer 40 and a black matrix
54A.

[0083] As shown in FIG. 8 to FIG. 10, in the liquid crystal
display device 101 of Embodiment 2, the location of the TFT
12 and the spacer 40 is the same as that of Embodiment 1 and,
however, the pixel electrode 30 A includes an island electrode
32A which is provided so as to cover the TFT 12. The contact
hole 42 is provided under the island electrode 32A in the
vicinity of the TFT 12. The black matrix 54A is provided so as
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to cover the island electrode 32A, the TFT 12, the spacer 40,
and the contact hole 42. In other words, the island electrode
32A is provided so as to overlap the TFT 12, the spacer 40,
and the contact hole 42 when viewed from the Z direction.
The black matrix 54A is provided so as to overlap the TFT 12,
the spacer 40, the contact hole 42, and the island electrode
32A.

[0084] Thus, in Embodiment 2, the light blocking layer
overlying the contact hole 42 and the light blocking layer
overlying the TFT 12 are formed as one black matrix 54A,
and the branch electrode 34 is provided in the region where
the contact hole 42 is supposed to be provided in Embodiment
1. This configuration enables to reduce the required area of
the light blocking layer and increase a region near the perim-
eter of the pixel 50 in which the branch electrode 34 is to be
provided. Therefore, improvements in transmittance and con-
trast are expected.

[0085] The spacer 40 and the contact hole 42 are separated
from each otherby 5 um. To prevent the spacer 40 from falling
into the contact hole 42, the spacer 40 and the contact hole 42
are preferably separated from each other by 3 pm or more. To
enlarge the display region, the distance between these ele-
ments is preferably not more than 7 pm.

[0086] The storage capacitor line 18 is made of the same
material as that of the signal line 16 and is formed in the same
layer as the signal line 16, in the peripheral region of the pixel
50. More specifically, the storage capacitor line 18 is provided
over the boundaries of adjacent pixels that are side-by-side
along the X direction and the Y direction, in a portion that is
exclusive of the region in which the signal line 16 is to be
formed, so as to extend parallel to the scan line 14 and the
signal line 16. When viewed from the Z direction, the periph-
eral part of the storage capacitor line 18 overlaps the end
portions of the first to fourth branch portions 34A to 34D of
the pixel electrode 30A. In Embodiment 2, the end portions of
the plurality of branch electrodes 34 of the pixel electrode
30A serve as the storage capacitor counter electrode, and the
storage capacitor is formed between the end portions of the
branch electrodes 34 and the storage capacitor line 18.
[0087] In Embodiment 2, the interlayer insulating film 44
may not be provided. To obtain a larger storage capacitance
without decreasing the transmittance, only the protective
insulating film 43 may be made of a silicon nitride so as to
have a thickness of 0.2 um.

[0088] If the storage capacitor counter electrode of one
pixel and the pixel electrode of a pixel which is adjacent to the
one pixel overlap each other or are neighboring each other, a
large parasitic capacitance will be formed. For example, in
the case of employing a driving mode in which the polarity of
the voltage applied to the pixel electrode is inverted on each of
the three scan lines, if this parasitic capacitance is large, a
relatively large difference is defectively produced between
the liquid crystal application voltage of pixels driven by the
outer two out of the three scan lines and the liquid crystal
application voltage of a pixel driven by the middle scan line.
Particularly, in the case of a liquid crystal display device
which is configured such that the color filters of the three
primary colors are vertically aligned, if the retained applied
voltage varies among the pixels, a grayscale level can defec-
tively appear as having a specific hue. In the liquid crystal
display device 101 of Embodiment 2, formation of a parasitic
capacitance is prevented in each pixel 50, and therefore, such
defects can be reduced. Particularly, in the case where the
interlayer insulating film 44 is not formed and only the pro-
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tective insulating film 43 is formed by a thin film (e.g., about
0.2 um) of a silicon nitride, formation of a parasitic capaci-
tance between adjacent pixel electrodes 30 A is prevented, and
therefore, the defects can be more reduced.

Embodiment 3

[0089] Next, a liquid crystal display device 102 of Embodi-
ment 3 of the present invention is described with reference to
FIG. 11 to FIG. 15. In the following description, the same
elements as those of Embodiment 1 and Embodiment 2 and
elements which have the same functions as those of Embodi-
ment | and Embodiment 2 are denoted by the same reference
numerals, and the descriptions of those elements and the
descriptions of the effects achieved by those elements are
omitted, unless stated otherwise. The liquid crystal display
device 102 includes the same elements as those of Embodi-
ment 1 Embodiment 2 except for elements of which the
differences will be illustrated or described below.

[0090] FIG. 11 is a plan view showing a configuration of a
pixel 50B of the liquid crystal display device 102. FIG. 12 is
aplan view showing the wiring configuration lying under the
pixel electrode 30A (which has the same shape as the pixel
electrode 30A of Embodiment 2) in the pixel 50B. FIG. 13 is
a plan view schematically showing the shape of the pixel
electrode 30A. FIG. 14 is an enlarged plan view showing the
configuration in the vicinity of a TFT 12. FIG. 15 is a cross-
sectional view showing the configuration of a TFT substrate
10 in the vicinity of the TFT 12. Note that FIG. 13 shows not
only the location of the pixel electrode 30A but also the
location of a spacer 40 and a black matrix 54A.

[0091] As shown in FIG. 11 to FIG. 15, the liquid crystal
display device 102 of Embodiment 3 has the same configu-
ration as that of the liquid crystal display device 101 of
Embodiment 2 except that the liquid crystal display device
102 does not include the storage capacitor line 18 and that the
liquid crystal display device 102 includes a storage capacitor
electrode (transparent electrode) 55 as shown in FIG. 12 and
FIG. 15.

[0092] The storage capacitor electrode 55 is formed of a
transparent electrode material, such as ITO and IZ0, so as to
extend generally over the entire area of the pixel 50, exclusive
of the vicinity of the contact hole 42. The thickness of the
storage capacitor electrode 55 is about 0.1 pm. A protection
film (insulating film) 57 is provided between the storage
capacitor electrode 55 and a substrate 11 and the drain elec-
trode 46. A protection film (insulating film) 58 is provided
between the storage capacitor electrode 55 and the pixel
electrode 30A. The protection films 57 and 58 are each
formed of, for example, SiNx so as to have a thickness of
about 0.2 pm.

[0093] To make the storage capacitance larger, the protec-
tion film 58 is preferably a thin film with a thickness of about
0.2 um. However, in consideration of the charging capacity of
the TFT 12, the thickness of the protection film 58 may be
selected so as to prevent the size of the TFT 12 from exces-
sively increasing to such an extent that the aperture ratio can
be decreased. Note that, although the protection film 57
employed in this example is formed by a single layer of SINx
or the like, an interlayer insulating film, which is realized by
an organic film with a thickness of about 1 to 4 um and a
relative dielectric constant of about 2.0 to 5.0, may be pro-
vided over or under the protection film 57 as in Example 1 or
Example 2. In this example, the storage capacitor electrode 55
is also provided on the scan line 14 and the signal line 16, and
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therefore, the load on the scan line 14 and the signal line 16
canbe reduced by providing such an interlayer insulating film
between the storage capacitor electrode 55 and the scan line
14 or the signal line 16.

[0094] At the location of the contact hole 42 and in the
vicinity of the contact hole 42, an opening 56 of the storage
capacitor electrode 55 is provided as shown in FIG. 15. The
contact hole 42 is photolithographically formed inside the
opening 56 so as to penetrate the protection films 57 and 58.
The contact hole 42 and the opening 56 are preferably formed
such that their edges are separated from each other by 1 um or
more, in order to prevent the pixel electrode 30A and the
storage capacitor electrode 55 from coming into contact with
each other even when misalignment of a photomask or mis-
alignment of the etching position occurs in the photolithog-
raphy process.

[0095] The storage capacitor electrode 55 may be con-
nected to the common electrode 25 outside the display region.
Alternatively, the storage capacitor electrode 55 may not be
connected to the common electrode 25 and may be supplied
with a potential from any other portion. The storage capaci-
tance may be provided between the pixel electrode 30A and
the storage capacitor electrode 55.

[0096] According to Embodiment 3, no storage capacitor
line is included, and therefore, decrease in transmittance
which would be caused by any storage capacitor line can be
prevented. Further, the storage capacitor electrode 55 serves
as a shield against electric fields from the scan line 14 and the
signal line 16. Thus, the transmittance and the contrast can be
improved.

[0097] Thestorage capacitor line 18 of Embodiment 2 may
be added to the elements of Embodiment 3. In this case, a
sufficiently large storage capacitance can be obtained even
when the width of the storage capacitor line 18 is smaller than
that of Embodiment 2, and decrease in transmittance can be
prevented. The width of the storage capacitor line 18
employed in Embodiment 3 is, for example, 7 um. The width
of the storage capacitor line of Embodiment 2 is, for example,
12 um. When the storage capacitor line 18 is provided, light
leakage due to an alignment failure at the pixel boundary can
be prevented as in Embodiment 2, and therefore, the viewing
angle characteristics can be improved.

Embodiment 4

[0098] Next, aliquid crystal display device 103 of Embodi-
ment 4 of the present invention is described with reference to
FIG. 16 to FIG. 18. In the following description, the same
elements as those of Embodiments 1 to 3 and elements which
have the same functions as those of Embodiments 1 to 3 are
denoted by the same reference numerals, and the descriptions
of those elements and the descriptions of the effects achieved
by those elements are omitted, unless stated otherwise. The
liquid crystal display device 103 includes the same elements
as those of Embodiments 1 to 3 except for elements of which
the differences will be illustrated or described below.

[0099] FIG. 16 is a plan view showing a configuration of a
pixel 50C of the liquid crystal display device 103. FIG. 17 is
a plan view showing the wiring configuration lying under a
pixel electrode 30B in the pixel 50C. FIG. 18 is a plan view
schematically showing the shape of the pixel electrode 30B.
Note that FIG. 18 shows not only the location of the pixel
electrode 30B but also the location of a spacer 40.

[0100] As seen from FIG. 16 to FIG. 18, the liquid crystal
display device 103 of Embodiment 4 is realized by vertically
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elongating the configuration of the pixel 50B and the shape of
the pixel electrode 30A of Embodiment 3. Although the
lengths of the scan line 14 and the signal line 16 in the pixel
50C are different, the configurations of the TFT 12, the spacer
40, the contact hole 42, the island electrode, and the black
matrix 54 A are the same as those of Embodiment 3. The width
along the X direction and the width along the Y direction of
the pixel 50C are, for example, 100 um and 300 pum, respec-
tively.

[0101] Embodiment 4 can also achieve the same effects as
those achieved by Embodiment 3.

INDUSTRIAL APPLICABILITY

[0102] The present invention can be employed for improv-
ing the display characteristics of a vertical alignment type
liquid crystal display device.

REFERENCE SIGNS LIST
[0103] 10 TFT substrate
[0104] 11 substrate
[0105] 12TFT
[0106] 13 color filter
[0107] 14 scan line
[0108] 15 gate insulating film
[0109] 16 signal line
[0110] 17 semiconductor layer
[0111] 18 storage capacitor line
[0112] 19 storage capacitor counter electrode
[0113] 20 counter substrate
[0114] 21 liquid crystal layer
[0115] 22 scan line driving circuit
[0116] 23 signal line driving circuit
[0117] 24 control circuit
[0118] 25 common electrode (counter electrode)
[0119] 26, 27 polarizer
[0120] 28 backlight unit
[0121] 30, 30A, 30B pixel electrode
[0122] 32,32A, 32B island electrode
[0123] 33A, 33B trunk electrode (trunk portion)
[0124] 34 branch electrode (branch portion)
[0125] 34A-34D first to fourth branch portions
[0126] 35A-35D domains (first to fourth regions)
[0127] 40 spacer
[0128] 42 contact hole
[0129] 43 protective insulating film (insulating layer)
[0130] 44 interlayer insulating film (insulating layer)
[0131] 45 source electrode
[0132] 46 drain electrode
[0133] 48, 49 absorption axis
[0134] 50, 50A, 50B, 50C pixel
[0135] 52 liquid crystal
[0136] 54, 54A black matrix (BM, light blocking film)
[0137] 55 storage capacitor electrode
[0138] 56 opening
[0139] 57, 58 protection film
[0140] 100 liquid crystal display device (Embodiment 1)
[0141] 101 liquid crystal display device (Embodiment 2)
[0142] 102 liquid crystal display device (Embodiment 3)
[0143] 103 liquid crystal display device (Embodiment 4)
[0144] 200 liquid crystal display device
[0145] 210 pixel electrode
[0146] 212 branch electrode
[0147] 214 trunk electrode
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[0148] 220slit
[0149] 230 liquid crystal
[0150] 240 spacer

1. (canceled)

2. A liquid crystal display device, comprising:

a first substrate which includes a pixel electrode provided
in a pixel;

a second substrate which includes a counter electrode pro-
vided opposite to the pixel electrode;

a liquid crystal layer which is provided between the first
substrate and the second substrate, the liquid crystal
layer including a liquid crystal that has a negative dielec-
tric anisotropy; and

a spacer which is provided between the first substrate and
the second substrate,

wherein the pixel electrode includes a first portion which is
formed by a plurality of first branch portions extending
in a first direction, a second portion which is formed by
a plurality of second branch portions extending in a
second direction, a third portion which is formed by a
plurality of third branch portions extending in a third
direction, and a fourth portion which is formed by 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 directions from one
another,

the spacer is provided at a position in the pixel which is
surrounded by the first portion, the second portion, the
third portion, and the fourth portion of the pixel elec-
trode when viewed from a direction perpendicular to a
plane of the first substrate,

when a voltage is applied between the pixel electrode and
the counter electrode, a first region in which the liquid
crystal is aligned along the first branch portions, a sec-
ond region in which the liquid crystal is aligned along
the second branch portions, a third region in which the
liquid crystal is aligned along the third branch portions,
and a fourth region in which the liquid crystal is aligned
along the fourth branch portions are formed by the plu-
rality of first branch portions, the plurality of second
branch portions, the plurality of third branch portions,
and the plurality of fourth branch portions,

the first substrate includes a TFT which is provided in the
pixel,

the first substrate includes a scan line for supplying a gate
signal to the TFT,

the pixel electrode includes a trunk portion extending in a
direction that is different from either of the first to fourth
directions,

the plurality of first branch portions, the plurality of second
branch portions, the plurality of third branch portions, or
the plurality of fourth branch portions are branching off
from the trunk portion, and

the scan line is provided at a position so as to overlap the
trunk portion when viewed from a direction perpendicu-
lar to a plane of the first substrate, and

the first substrate includes a storage capacitor line which is
provided in a peripheral region of the pixel.

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

the first substrate includes a storage capacitor counter elec-
trode which is electrically coupled to a drain electrode of
the TFT, and
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the storage capacitor line and the storage capacitor counter
electrode overlap each other when viewed from a direc-
tion perpendicular to a plane of the first substrate.

4. The liquid crystal display device of claim 2, wherein

the spacer is provided at a position so as to overlap the TFT

when viewed from a direction perpendicular to a plane
of the first substrate.

5. The liquid crystal display device of claim 4, wherein the
second substrate includes a light blocking film which is pro-
vided at a position so as to overlap the spacer and the TFT
when viewed from a direction perpendicular to a plane of the
first substrate.

6. The liquid crystal display device of claim 5, wherein the
first substrate includes an insulating layer,

the pixel electrode and a drain electrode of the TFT are

electrically coupled to each other via a contact hole
which is formed in the insulating layer, and

the contactholeis provided at a position so as not to overlap

the light blocking film when viewed from a direction
perpendicular to a plane of the first substrate.

7. The liquid crystal display device of claim 6, wherein the
pixel has a rectangular shape when viewed from a direction
perpendicular to a plane of the first substrate, and the contact
hole is provided at the center of a short side of the pixel.

8. The liquid crystal display device of claim 5, wherein the
pixel electrode includes an island electrode which is provided
so as to cover the TFT.

9. The liquid crystal display device of claim 5, wherein

the first substrate includes an insulating layer,

the pixel electrode and a drain electrode of the TFT are

electrically coupled via a contact hole formed in the
insulating layer, and

the contactholeis provided at a position so as to overlap the

light blocking film when viewed from a direction pet-
pendicular to a plane of the first substrate.

10. The liquid crystal display device of claim 9, wherein
the island electrode is provided so as to cover the contact hole.
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11. The liquid crystal display device of claim 2, wherein
part of the storage capacitor line and part of the first portion,
the second portion, the third portion, and the fourth portion of
the pixel electrode overlap each other when viewed from a
direction perpendicular to a plane of the first substrate.

12. The liquid crystal display device of claim 2, wherein

the first substrate includes a signal line for supplying a

display signal to the pixel electrode,

the pixel electrode includes a further trunk portion extend-

ing in a direction that is different from either of the first
to fourth directions and the direction that the trunk por-
tion extends,

the plurality of first branch portions, the plurality of second

branch portions, the plurality of third branch portions, or
the plurality of fourth branch portions are branching off
from the further trunk portion, and

the signal line is provided at a position so as to overlap the

further trunk portion when viewed from a direction per-
pendicular to a plane of the first substrate.

13. The liquid crystal display device of claim 12, wherein
the spacer is provided at a position so as to overlap a portion
where the trunk portion and the further trunk portion intersect
with each other or a portion where an extension line of the
trunk portionand an extension line of the further trunk portion
intersect with each other when viewed from a direction per-
pendicular to a plane of the first substrate.

14. The liquid crystal display device of claim 2, wherein
the first substrate includes a transparent electrode which is
provided on a side of the pixel electrode which is opposite to
the liquid crystal layer.

15. The liquid crystal display device of claim 14, wherein

the transparent electrode has an opening, and

the contact hole is provided inside the opening when

viewed from a direction perpendicular to a plane of the
first substrate.
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