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Description

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal
display 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 hav-
ing a wide viewing angle characteristic, the following lig-
uid crystal display devices have been developed, for ex-
ample: liquid crystal display devices using an IPS (In-
Plane-Switching) mode or an FFS (Fringe Field Switch-
ing) mode, which are transverse electric field modes, and
liquid crystal display devices using a VA (Vertical Align-
ment) mode.

[0003] VA-mode liquid crystal display devices include,
for example, liquid crystal display devices of an MVA
(Multidomain Vertical Alignment) mode in which a plural-
ity of domains having different alignment directions of
liquid crystal molecules are formed in one pixel, and liquid
crystal display devices of a CPA (Continuous Pinwheel
Alignment) mode in which the alignmentdirection of liquid
crystal molecules 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 repre-
sentative of the respective liquid crystal domains is 45°
with respect to polarization axes (transmission axes) of
apairof polarizing plates placedin 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] Otherexamples 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 documents 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-domain alignment structure is real-
ized by aligning liquid crystal molecules to be parallel to
these slits.

[0006] JP 2009 151204 A discloses that a liquid crystal
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display device which is a liquid crystal display device of
vertical alignment type provided with a plurality of pixels
includes: a first substrate provided with a pixel electrode
arranged on each of the plurality of pixels and a signal
line extended in a first direction for supplying a signal for
display; a second substrate with a common electrode
facing the pixel electrode; and a liquid crystal layer being
arranged between the first substrate and the second sub-
strate, including liquid crystal having negative dielectric
anisotropy. Therein, the pixel electrode has a stem, a
first fringe and a second fringe extended in the first di-
rection, a plurality of first branches extended in a second
direction different from the first direction between the
stem and the first fringe and a plurality of second branch-
es extended in a third direction different from the first
direction and the second direction between the stem and
the second fringe.

CITATION LIST
PATENT LITERATURE
[0007]

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

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

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

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

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0008] FIG. 33 is a plan view showing a shape of a
fishbone-type pixel electrode 7 in a liquid crystal display
device described in Patent Document 2. The pixel elec-
trode 7 has atrunk 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 extending in a 90°-270° direction (top-bot-
tom direction in the figure). 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 extend-
ing 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 extend-
ing in a direction of 315° from the trunk slit 8. The 4D
structure is provided by locating the branch slit 9 extend-
ing in four directions as described above.

[0009] In general, a TFT (Thin Film Transistor) sub-
strate of a liquid crystal display device includes scanning
lines (source bus lines) located on a base plate, TFTs
formed on the scanning lines with a gate insulating film
interposed therebetween, and pixel electrodes provided
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on the TFTs with an insulating layer interposed therebe-
tween. Adrain electrode of each TFT and the correspond-
ing pixel electrode are electrically connected to each oth-
er 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 dis-
turbed by the recessed portion.

[0010] In many 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.

[0011] When the alignment of the liquid crystal mole-
cules 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 ef-
fectively 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.
[0012] The above-described patent documents do not
discuss, or propose any measure against, such a prob-
lem which may occur in a liquid crystal display device
including fishbone-type pixel electrodes. Patent Docu-
ment 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 disturbance of the liquid crystal
molecules which is caused by the contact holes or the
storage capacitance electrodes. In addition, these doc-
uments do not provide any consideration on a positional
relationship, between the fishbone-type pixel electrode
and the lines located below the pixel electrode, which
provides an appropriate alignment of the liquid crystal
molecules.

[0013] The present invention made to solve at least
one of these problems has an object of providing a ver-
tical alignment type liquid crystal display device having
a high transmittance or a high viewing angle character-
istic.

SOLUTION TO PROBLEM

[0014] The above objects are solved by the claimed
matter according to the independent claims.

[0015] In an embodiment, ends of all the plurality of
branch portions opposite to the peripheral portion are
separated from the island portion, and the peripheral por-
tion and the island portion are electrically connected to
each other by only one connection portion.

[0016] In an embodiment, ends of all the plurality of
branch portions opposite to the peripheral portion are
separated from the island portion, and the peripheral por-
tion and the island portion are electrically connected to
each other by only two connection portions.

[0017] In an embodiment, when seen in the direction
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vertical to the surface of the TFT substrate, the two con-
nection portions are located to be symmetrical to each
other with respect to the center of the island portion or
the center of the pixel.

[0018] In an embodiment, 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 por-
tions are located to be symmetrical to one of the third
second branch portions and one of the fourth branch por-
tions with respect to the center of the island portion or a
line which equally divides the pixel into two.

[0019] In an embodiment, 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.

[0020] In an embodiment, when seen in the direction
vertical to the surface ofthe 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.

[0021] In an embodiment, ends of all the plurality of
branch portions opposite to the peripheral portion are
separated from the island portion, and the peripheral por-
tion and the island portion are electrically connected to
each other with none of the plurality of branch portions
being connected therebetween.

[0022] In an embodiment, 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 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.

[0023] In an embodiment, the first end extends in the
first direction, the second end extends in the second di-
rection, the third end extends in the third direction, and
the fourth end extends in the fourth direction.

[0024] 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 di-
rection different by 90° from the first end.

[0025] Inan embodiment, the liquid crystal display de-
vice further includes a first polarizing plate and a second
polarizing plate located so as to hold the liquid crystal
layer therebetween. An absorption axis of the first polar-
izing plate and an absorption axis of the second polarizing
plate cross each other perpendicularly, and the first di-
rection, the second direction, the third direction and the
fourth direction are each different by 45° from the absorp-
tion axis of the first polarizing plate or the second polar-
izing plate.

[0026] Inan embodiment, the liquid crystal display de-
vice further includes a spacer located between the TFT
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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.
[0027] In an embodiment, 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.

[0028] In an embodiment, 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 portions extend.
[0029] In an embodiment, 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.

[0030] In an embodiment, 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.

[0031] Inan embodiment, the liquid crystal display de-
vice 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.
[0032] In an embodiment, 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.

[0033] In an embodiment, 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.

[0034] Inan embodiment, the liquid crystal display de-
vice further includes a first polarizing plate and a second
polarizing plate located so as to hold the liquid crystal
layer therebetween. An absorption axis of the first polar-
izing plate and an absorption axis of the second polarizing
plate cross each other perpendicularly, and the first di-
rection, the second direction, the third direction and the
fourth direction are each different by 45° from the absorp-
tion axis of the first polarizing plate or the second polar-
izing plate.

[0035] Inan embodiment, the liquid crystal display de-
vice 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.
[0036] In an embodiment, 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.
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[0037] In an embodiment, 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.

ADVANTAGEOUS EFFECTS OF INVENTION

[0038] Accordingtothe presentinvention, aliquid crys-
tal display device having a high transmittance or a high
viewing angle characteristic can be provided.

[0039] Embodiments 1 and 4-6 are embodiments of
the claimed invention, whereas the second modification
of embodiment 1, and embodiments 2 and 3, and corre-
sponding figures 8 and 12-20 relate to another invention
which is not claimed.

BRIEF DESCRIPTION OF DRAWINGS

[0040]

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

[FIG. 2] FIG. 2 is a plan view schematically showing
a structure of a plurality of pixels 50 of the liquid crys-
tal display device 100.

[FIG. 3] 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.
[FIG. 4] FIG. 4 is a cross-sectional view showing a
structure of an A-D cross-section of the pixel 50
shown in FIG. 3 in Embodiment 1.

[FIG. 5] FIG. 5 is a plan view showing a line config-
uration of the pixel 50 in Embodiment 1.

[FIG. 6] FIG. 6 is a plan view showing a shape of a
pixel electrode 30 in Embodiment 1.

[FIG. 7] FIG. 7 is a plan view showing a shape of a
pixel electrode 30A in a first modification of Embod-
iment 1.

[FIG. 8] FIG. 8 is a plan view showing a shape of a
pixel electrode 30B in a second modification of Em-
bodiment 1.

[FIG. 9] FIG. 9 is a plan view showing a shape of a
pixel electrode 30C in a third modification of Embod-
iment 1.

[FIG. 10] FIG. 10 is a plan view showing a modifica-
tion of the line configuration of the pixel 50 in Em-
bodiment 1.

[FIG. 11] FIG. 11 is a plan view showing a modifica-
tion of the structure of the pixel 50 in Embodiment 1.
[FIG. 12] FIG. 12 is a plan view showing a structure
of a pixel 50 of a liquid crystal display device 100 in
Embodiment 2.

[FIG. 13] FIG. 13 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 2.

[FIG. 14] FIG. 14 is a plan view showing a shape of
a pixel electrode 230 in Embodiment 2.
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[FIG. 15] FIG. 15 is a plan view showing a modifica-
tion of the line configuration of the pixel 50 in Em-
bodiment 2.

[FIG. 16] FIG. 16 is a plan view showing a structure
of a pixel 50 of a liquid crystal display device 100 in
Embodiment 3.

[FIG. 17] FIG. 17 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 3.

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

[FIG. 19] FIG. 19 is a plan view showing a shape of
a pixel electrode 330B, which is a comparative ex-
ample to the pixel electrode 330 in Embodiment 3.
[FIG. 20] FIG. 20 is a plan view showing a modifica-
tion of the line configuration of the pixel 50 in Em-
bodiment 3.

[FIG. 211 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.
[FIG. 22] FIG. 22 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 4.

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

[FIG. 24] 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.
[FIG. 25] FIG. 25 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 5.

[FIG. 26] 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.
[FIG. 27] FIG. 27 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 6.

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

[FIG. 29] FIG. 29 is a plan view showing a shape of
a pixel electrode 630B in a modification in Embodi-
ment 6.

[FIG. 30] FIG. 30 is a plan view showing a structure
of a pixel 50 of a liquid crystal display device 100 in
an example useful for understanding the present in-
vention.

[FIG. 31] FIG. 31 is a plan view showing a line con-
figuration of the pixel 50 in the example useful for
understanding the present invention.

[FIG. 32] FIG. 32 is a plan view showing a shape of
a pixel electrode 730 in the example useful for un-
derstanding the present invention.

[FIG. 33] FIG. 33 is a plan view showing a shape of
a fishbone-type pixel electrode 7 of a liquid crystal
display device described in Patent Document 2.

DESCRIPTION OF EMBODIMENTS

[0041] 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

10

15

20

25

30

35

40

45

50

55

present invention is not limited to the following embodi-
ments.

[0042] FIG. 1is anisometric view schematically show-
ing a structure of the liquid crystal display device 100,
and FIG. 2 is a plan view schematically showing a struc-
ture of a plurality of pixels 50 of the liquid crystal display
device 100.

[0043] As shown in FIG. 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 back-
light unit 28 for outputting light for display toward the po-
larizing plate 26.

[0044] Theliquid 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 pri-
mary colors (multi-color display). In such a case, each
pixel 50 corresponds to adisplay area of one coloramong
a plurality of primary colors which form the minimum dis-
play unit.

[0045] The TFT substrate 10 includes a plurality of
scanning 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 in-
tersections of the plurality of scanning lines 14 and the
plurality of signal lines 16, a 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 1ZO
(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 corre-
sponding scanning lines.

[0046] 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 accord-
ance with the control by the control circuit 24, a scanning
signal for turning the TFT 12 on or off is supplied from
the scanning line driving circuit 22 to the corresponding
scanning line 14. In accordance with the control by the
control circuit 24, a display signal (voltage to be applied
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to the pixel electrodes 30) is supplied from the signal line
driving circuit 23 to the plurality of signal lines 16.
[0047] 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 provides 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 elec-
trode 25 and each pixel electrode 30, liquid crystal mol-
ecules between these electrodes are aligned in each pix-
el and thus display is provided.

(EMBODIMENT 1)

[0048] FIG. 3 is a plan view showing a structure of a
pixel 50 of a liquid crystal display device 100 in Embod-
iment 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 showing a shape of the pixel
electrode 30. FIG. 5 and FIG. 6 show a location arrange-
ment of spacers 40 in addition to the line configuration
or the pixel electrode 30.

[0049] As shown in FIG. 3 through FIG. 5, the TFT
substrate 10 of the liquid crystal display device 100 in-
cludes 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 elec-
trodes 30 formed on atransparent plate. On the scanning
lines 14 and the storage capacitance lines 18, a gate
insulating film 15 is formed. Each TFT 12 is formed on
the corresponding scanning line 14 with the gate insulat-
ing film 15 interposed therebetween, and each storage
capacitance counter electrode 19 is formed on the cor-
responding storage capacitance line 18 with the gate in-
sulating 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 (alumi-
num), Ti (titanium), TiN (titanium nitride), Mo (molybde-
num) or the like, or an alloy thereof, or alternatively have
a stacking structure including a plurality of such metal
layers stacked.

[0050] Each TFT 12 includes a semiconductor layer
17 formed on the gate insulating film 15. A source elec-
trode of the TFT 12 is electrically connected to the cor-
responding signal line 16, and the drain electrode 46 of
the TFT 12is electrically connected to the corresponding
storage capacitance counter electrode 19 as shown in
FIG. 3 and FIG. 5. A part of the storage capacitance line
18 and the storage capacitance counter electrode 19
which face each other while holding the gate insulating
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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 covered
with a protective insulating film 43, and an interlayer in-
sulating 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".

[0051] Inthe protective insulating film 43 and the inter-
layer insulating film 44, a contact hole 42 is formed at a
position above the storage capacitance counter elec-
trode 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 formed on an inner face of
the contact hole 42 is connected to the storage capaci-
tance 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.

[0052] 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 (A € < 0) is located. The
liquid crystal layer 21 has a thickness of 3.1 um. Prefer-
ably, the thickness of the liquid crystal layer 21 is 2.0 pum
or greater and 5.0 pm or less. The liquid crystal layer 21
may contain a chiral agent. Although not shown, an align-
ment film (vertical alignment film) is formed on the inter-
layer 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 crys-
tal 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.
[0053] On the alignment film of each of the TFT sub-
strate 10 and the counter substrate 20, an alignment sus-
taining layer may be formed for providing the liquid crystal
molecules with a pretilt in the absence of a voltage. The
alignment sustaining layer is a polymer layer which is
formed as follows. A photopolymerizable monomer is
mixed in a liquid crystal material in advance, and after
the liquid crystal cell is formed, the photopolymerizable
monomer is photo-polymerized in the state where a volt-
age 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 alignmentdirection (pretilt azimuth), can be sustained
(stored) eveninthe absence ofa 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
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molecules at the time of voltage application.

[0054] Between the TFT substrate 10 and the counter
substrate 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 em-
bodiment, the spacers are located above the TFTs 12in
the vicinity of four corners of the pixel electrode 30, which
has an approximately rectangular outer edge shape.
[0055] Now, with reference to FIG. 6, the pixel elec-
trode 30 and the spacers 40 will be described in more
detail. Inthe 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 Y 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 0°, and the azimuthal angle is set
counterclockwise. A positive Y direction (direction from
the bottom to the top in the figure) is the direction of an
azimuthal angle of 90°.

[0056] The pixel electrode 30includes a peripheral por-
tion 36 extending along an outer edge thereof, an island
portion 32 formed so as to cover the contacthole 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 ex-
tending in the X direction and portions extending in the
Y direction. The plurality 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 por-
tion 36, a plurality of second branch portions 34B extend-
ing in a direction of 315° (second direction) from the pe-
ripheral portion 36, a plurality of third branch portions
34C extending in a direction of 45° (third direction) from
the peripheral portion 36, and a plurality of fourth branch
portions 34D extending in a direction of 135° (fourth di-
rection) from the peripheral portion 36.

[0057] The island 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 por-
tions 34. A narrowest part of the connection portion 38
has a length of 6.0 um. Such a length of the narrowest
part prevents the connection 38 from being broken, which
can suppress production of defective products. In addi-
tion, all the branch portions 34 are connected to the pe-
ripheral portion 36. Therefore, even if a part of the pe-
ripheral portion 36 is broken, all the branch portions 34
can be supplied with a voltage. In this manner, the pe-
ripheral portion 36 acts as redundant means for voltage
supply (or means for avoiding disconnection of voltage
supply) to the branch portions 34.

[0058] None of ends of all the plurality of branch por-
tions 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
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electrode-absent portion) between the ends of all the plu-
rality of branch portions 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 um. Preferably, the width of each branch
portion 34 is in the range of 1.0 um or greater and 5.0
pm or less.

[0059] Regarding each of the first through fourth
branch portions 34A through 34D, each two adjoining
branch portions have a branch slit (portion with no elec-
trode 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 slit has a width of 3.0
pm. Preferably, the width of each branch slit is in the
range of 1.0 wm or greater and 5.0 uwm or less.

[0060] Between the first branch portions 34A 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 direction. The
trunk slits have a width of 3.5 pum. When the width of the
trunk slits is 2.0 wm 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.

[0061] 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 adjoining 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 um 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.

[0062] 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 molecules 52 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 respectively oppo-
site to the first, second, third and fourth directions men-
tioned above. As shown in FIG. 6, the liquid crystal mol-
ecules are each tilted such that a tip thereof (end on the
counter substrate 20 side) is directed toward the periph-
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eral portion 36 of the pixel electrode 30.

[0063] As shown in FIG. 6, absorption axes 48 and 49
ofthe polarizing plates 26 and 27 extend in the X direction
andthe 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.

[0064] When seen in the Z direction, an outer edge
328 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 portions 34C and the fourth branch por-
tions 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 por-
tion) between the outer edge 328 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 gen-
erated on the island portion 32 at the time of voltage
application. Therefore, alignment disturbance of the lig-
uid crystal molecules in each alignment domain can be
reduced. This realizes display having a high transmit-
tance or a high viewing angle characteristic. In order to
provide superb display, it is preferable that at least 80%
of the outer edge 328 of the island portion 32 is surround-
ed by the gap.

[0065] The scanning lines 14, the signal lines 16, the
storage capacitance lines 18, and the storage capaci-
tance counter electrodes 19 block light. In this embodi-
ment, 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 elec-
trodes 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 lumi-
nance, which is reduced due to the metal lines, is not
reduced much is provided.

[0066] When seen in the Z direction, the pixel 50 is
rectangular, and the spacers 40 are located at four cor-
ners of the pixel 50 so as notto overlap the pixel electrode
30. The four corners of the pixel electrode 30 are re-
cessed 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 36S of the peripheral
portion 36 extends perpendicularly to a direction in which
the plurality of branch portions 34 in the vicinity thereof
extend. Owing to the portions 368 of the peripheral por-
tion 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 corresponding
branch portions 34 extend at the time of voltage applica-
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tion. Therefore, display with a high luminance can be
provided.

[0067] Since the spacers 40 are located at the corners,
one of side surfaces of each spacer 40 on the pixel elec-
trode 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 direction 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 poly-
mer layer formed in order to sustain (store) the initial
alignment of the liquid crystal molecules, is not counter-
acted by the alignment direction of the liquid crystal mol-
ecules 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 dis-
turbed can be decreased. As a result, superb display
having a high luminance with no coarseness can be pro-
vided. In addition, since gaps are present between the
spacers 40 and the pixel electrode 30, the alignment dis-
turbance of the liquid crystal molecules 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 con-
veyed to the liquid crystal molecules on the pixel elec-
trode 30.

[0068] In this 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 corners. 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 exam-
ple, the spacers 40 may have a cross-section of any other
polygonal shape or a cylindrical cross-section.

[0069] 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 locat-
ed above the TFTs 12, such transmitted light is blocked
by the black matrix 11 and thus reduction of the display
quality is prevented.

[0070] Since the spacers 40 do not overlap the pixel
electrode 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 cur-
rent or variance of the cell thickness.

[0071] In this embodiment, when seen in the Z direc-
tion, each scanning line 14 overlaps the peripheral por-
tion 36 of the pixel electrode 30. Therefore, the electric
field leaking from the scanning line 14 is blocked by the
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peripheral portion 36. This reduces abnormal alignment
of the liquid crystal molecules 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 leak-
ing from the scanning line 14, still higher quality display
can be provided.

[0072] Now, with reference to FIG. 7, a pixel electrode
30A in a first modification of the liquid crystal display de-
vice 100 in Embodiment 1 will be described.

[0073] Regarding each of the following modifications
and embodiments, identical elements, or elements hav-
ingidenticalfunctions, to those of the liquid crystal display
device 100 in Embodiment 1 will bear identical reference
signs, and descriptions of these elements and descrip-
tions of the effects provided by these elements will be
omitted. The liquid crystal display devices 100 in the mod-
ifications and the embodiments include the same ele-
ments unless any difference is shown in a figure or de-
scribed.

[0074] The pixel electrode 30A in the first modification
includes two connection portions 38A and 38B for elec-
trically connecting the island portion 32 and the periph-
eral 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.
[0075] When seen in the Z direction, the connection
portion 38A and the connection portion 38B are located
to be symmetrical 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 alignment domains 35A through
35D. Accordingly, the transmittance is relatively uniform
among the alignment domains 35A through 35D, which
realizes display with a high viewing angle characteristic.
[0076] 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.

[0077] 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.

[0078] In the pixel electrode 30B in the second modi-
fication, the island portion 32 and the peripheral portion
36 are electrically connected to each other by one branch
portion 34AC among the first branch portions 34A, one
branch portion 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 portions 34D.

[0079] When seen in the Z direction, the branch por-
tions 34AC and 34BC are formed symmetrically to the
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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 symmetrically to the branch por-
tions 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 align-
ment domains 35A through 35D and thus the viewing
angle characteristic can be improved.

[0080] 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 por-
tions 34 can be supplied with a voltage by the other
branch portion(s). Accordingly, quality inferiority does not
occur easily.

[0081] 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.

[0082] 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 elec-
trode 30C has a larger area contributing to display than
the pixel electrode 30, and thus can provide display hav-
ing a higher luminance.

[0083] Now, with reference to FIG. 10, a modification
of the line configuration of the pixel 50 in Embodiment 1
will be described.

[0084] In this 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. In the 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 dur-
ing 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 consumption.

[0085] Now, with reference to FIG. 11, a modification
of the structure of the pixel 50 in Embodiment 1 will be
described.

[0086] In this modification, the storage capacitance
counter electrodes 19 are formed on the storage capac-
itance line 18 and the scanning line 14. However, when
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seen in the Z direction, the storage capacitance counter
electrode 19 on the scanning line 14 does not overlap
the peripheral portion 36 of the pixel electrode 30.

[0087] When the storage capacitance counter elec-
trode 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 in-
verting 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 electrodes 19
on the two outer scanning lines 14 among the three scan-
ning 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 of a liquid crystal display device in which color
filters of three primary colors are arrayed in the Y direc-
tion, when there is a difference between the applied volt-
ages kept at different pixels 50, a fault may occur that
the gray scales appear to have a tint of a specific color.
[0088] According to this modification, the applied volt-
ages kept at the different pixels 50 do not differ easily.
Therefore, higher quality display can be provided.

(EMBODIMENT 2)

[0089] Now, with reference to FIG. 12 through FIG. 14,
a liquid crystal display device 100 in Embodiment 2.
[0090] FIG. 12 is a plan view showing a structure of a
pixel 50 of the liquid crystal display device 100 in Em-
bodiment 2. FIG. 13 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 2. FIG. 14 is a
plan view showing a shape of a pixel electrode 230 in
Embodiment 2.

[0091] The pixel electrode 230 in Embodiment 2 does
notinclude the connection portion 38 included in the pixel
electrode 30 in Embodiment 1, and the island portion 32
is connected 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 in-
creased. Therefore, display having a higher luminance
is realized. The one branch portion which connects the
island portion 32 and the peripheral portion 36 to each
other does not need to be one of the second branch por-
tions 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.

[0092] In this embodiment, the spacers 40 are located
as being shifted by, for example, 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 por-
tion 36S extending perpendicularly to the direction in
which the corresponding branch portions 34 extend. Ow-
ing to this, the alignment disturbance of the liquid crystal
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molecules in the vicinity of the spacer 40 is prevented
from being conveyed to the liquid crystal molecules on
the pixel electrode 230.

[0093] 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 sub-
strate 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 pre-
scribed thickness may be formed.

[0094] In this embodiment, when seen in the Z direc-
tion, the border between the color filters 13 does not over-
lap 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 of the liquid crystal layer 21
largerthan a prescribed thickness. Therefore, liquid crys-
tal 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.

[0095] The thickness of the liquid crystal layer 21 is
about 2.0 wm or greater and about 5.0 um or less. In the
case where, for example, color filters having a thickness
of 2.0 wm overlap each other and a spacer 40 is located
below the overlapping color filters, there occurs a signif-
icant difference in the thickness of the liquid crystal layer
21 and the display quality is deteriorated. In this embod-
iment, even if the color filters overlap each other, such
an adverse influence thereof on the display can be pre-
vented.

[0096] With reference to FIG. 15, a modification of the
line configuration of the pixel 50 in Embodiment 2 will be
described.

[0097] In the liquid crystal display device 100 in Em-
bodiment 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 capacitance counter electrodes 19 are
formed on the scanning line 14 and the storage capaci-
tance line 18 as in Embodiment 1.

(EMBODIMENT 3)

[0098] Now, with reference to FIG. 16 through FIG. 19,
a liquid crystal display device 100 in Embodiment 3.
[0099] FIG. 16 is a plan view showing a structure of a
pixel 50 of the liquid crystal display device 100 in Em-
bodiment 3. FIG. 17 is a plan view showing a line con-
figuration 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. 19 is a plan view showing a shape
of a pixel electrode 330B, which is an comparative ex-
ample to the pixel electrode 330.
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[0100] 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 capac-
itance 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 con-
nected to each other on the right side among the four
sides of the pixel 50. Except for these points, this em-
bodiment basically has the same structure as that of Em-
bodiment 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 sym-
metrical to each other, display with little viewing angle
dependence can be provided.

[0101] The pixel electrode 330B shown in FIG. 19 as
acomparative example does nothave a recessed portion
in the vicinity of each spacer 40. Therefore, the liquid
crystal molecules 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 influence of the spacers 40. Since
this direction is different from the alignment direction of
the liquid crystal molecules regulated by the branch por-
tions 34, the transmittance is reduced.

[0102] 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 easily and thus display having a higher lumi-
nance is realized. In a comparison conducted by use of
4.3-type liquid crystal display devices (dot size: 198 pm
X 66 um), a liquid crystal display device using the pixel
electrode 330 in this embodiment provided a transmit-
tance 1.5% higher than a liquid crystal display device
using the pixel electrode 330B of the comparative exam-
ple.

[0103] Now, with reference to FIG. 20, a modification
of the line configuration of the pixel 50 in Embodiment 3
will be described.

[0104] According to the line configuration of this mod-
ification, the storage capacitance counter electrode 19
connected to the drain electrode 46 is formed on the stor-
age 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.
[0105] In the case where a topmost layer of the scan-
ning 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 material having a
lower reflectance on the scanning line 14.
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(EMBODIMENT 4)

[0106] Now, with reference to FIG. 21 through FIG. 23,
a liquid crystal display device 100 in Embodiment 4 ac-
cording to the present invention will be described.
[0107] FIG. 21 is a plan view showing a structure of a
pixel 50 of the liquid crystal display device 100 in Em-
bodiment 4. FIG. 22 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 4. FIG. 23 is a
plan view showing a shape of a pixel electrode 430 in
Embodiment 4.

[0108] 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.

[0109] 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.

[0110] 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 extending along the third
branch portions 34C, and the fourth edge includes a por-
tion extending along the fourth branch portions 34D.
[0111] Accordingly, a desired alignment of the liquid
crystal 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 a narrow connection portion ther-
ebetween, there is an advantage that the lines for the
pixel electrode 430 are not broken easily.

(EMBODIMENT 5)

[0112] Now, with reference to FIG. 24 and FIG. 25, a
liquid crystal display device 100 in Embodiment 5 accord-
ing to the present invention will be described.

[0113] FIG. 24 is a plan view showing a structure of a
pixel 50 of the liquid crystal display device 100 in Em-
bodiment 5. FIG. 25 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 5.
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[0114] In the liquid crystal display device 100 in Em-
bodiment 5, the scanning line 14 extends in the X direc-
tion 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 elec-
trode 19 is formed on the storage capacitance line 18.
[0115] 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 de-
scribed in Embodiments 1 through 3 may be applied to
this embodiment.

[0116] 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 arrange-
ments of the spacers 40 described in Embodiments 1
and 2 may be applied to this embodiment.

(EMBODIMENT 6)

[0117] Now, with reference to FIG. 26 through FIG. 28,
a liquid crystal display device 100 in Embodiment 6 ac-
cording to the present invention will be described.
[0118] FIG. 26 is a plan view showing a structure of a
pixel 50 of the liquid crystal display device 100 in Em-
bodiment 6. FIG. 27 is a plan view showing a line con-
figuration of the pixel 50 in Embodiment 6. FIG. 28 is a
plan view showing a shape of a pixel electrode 630 in
Embodiment 6.

[0119] The pixel electrode 630 includes a peripheral
portion 36, an island portion 32, and a plurality of branch
portions 34 extending from the peripheral portion 36 in-
ward in the pixel 50. The plurality of branch portions 34
are formed of a plurality of first branch portions 34A ex-
tending in a direction 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 di-
rection of 135° from the peripheral portion 36, and a plu-
rality of fourth branch portions 34D extending in a direc-
tion of 45° from the peripheral portion 36.

[0120] The island portion 32 is generally square, and
is connected to the peripheral portion 36 by one connec-
tion 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 328S. As a result, the alignment distur-
bance caused by the presence of the island portion 32
can be significantly suppressed.

[0121] In order to provide high quality display having
a high transmittance with no coarseness, it is more pref-
erable that the island portion 32 is smaller. In this em-
bodiment, the interlayer insulating film 44 has a thickness
of 3.0 um.The contact hole 42 has a size of 10.5 pm X
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7.5 pm when seen in the Z direction. Each of the straight
line portions of the outer edge 32S has a length of 18.0
pm. 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 42 smaller. For example,
the thickness of the interlayer insulating film 44 may be
1.0 pwm, the size of the contact hole may be 4.0 pm X
4.0 wm, and the length of each of the straight line portions
of the outer edge 328 may be 8.0 pm.

[0122] 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 630B is
larger than the island portion 32 of the pixel electrode
630 described above. Each of straight line portions of the
outer edge 328 of the island portion 32 of the pixel elec-
trode 630B has a length of 31 wm. This structure allows
an alignment margin of the island portion 32 for the con-
tact hole 42 to be larger. Therefore, during the formation
of the island portion 32 by photolithography, a situation
is avoided that a layer below the contact hole 42 (e.g.,
drain electrode layer) cannot be sufficiently covered with
aresist material used for patterning for forming the island
portion 32 and thus is exposed, resulting in being ex-
posed to an etching solution. Since such a situation is
avoided, reduction of the production yield or the like can
be suppressed.

[0123] Withthe structure shownin FIG. 28, the shortest
distance between the outer edge 328 of the island portion
32 and the contact hole 42 is 2.6 6 pum. By contrast, 1
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 insulat-
ing film 44 is thicker than 3.0 wm, the above-mentioned
fault which can occur during the photolithography can be
suppressed.

[0124] In a comparison conducted by use of 4.3-type
liquid crystal display devices, a liquid crystal display de-
vice 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 dis-
play device using the pixel electrode 630B having the
larger island portion 32.

[0125] 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 ar-
rangements of the spacers 40 described in Embodiments
1 through 4 may be applied to this embodiment.

(EXAMPLE USEFUL FOR UNDERSTANDING THE
PRESENT INVENTION)

[0126] Now, with reference to FIG. 30 through FIG. 32,
a liquid crystal display device 100 in the example useful
forunderstanding the presentinvention will be described.
[0127] FIG. 30 is a plan view showing a structure of a
pixel 50 of the liquid crystal display device 100 in the
example useful for understanding the present invention.
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FIG. 31 is a plan view showing a line configuration of the
pixel 50 in the example useful for understanding the
presentinvention. FIG. 32 is a plan view showing a shape
of a pixel electrode 730 in the example useful for under-
standing the present invention.

[0128] The pixel electrode 730 includes a peripheral
portion 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 por-
tion 32. The plurality of branch portions 34 are formed of
a plurality of first branch portions 34A extending in a di-
rection of 45°, a plurality of second branch portions 34B
extending in a direction of 135°, a plurality of third branch
portions 34C extending in a direction of 225°, and a plu-
rality of fourth branch portions 34D extending in a direc-
tion of 315°.

[0129] When a voltage is applied to the liquid crystal
molecules 52, four 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.

[0130] 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 portion 38 but not by any of the plurality of
branch portions 34. When seen in the Z direction, the
island portion 32 is surrounded by the first through fourth
regions 35A through 35D.

[0131] In the vicinity of the spacers 40, the peripheral
portion 36 is bent along the shape of the corresponding
spacer 40 and includes a plurality of portions 36S each
extending perpendicularly 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 disturbance of the liquid crystal mole-
cules is suppressed from being conveyed to the liquid
crystal molecules on the pixel electrode 30.

[0132] The line configuration of this example is the
same as that of Embodiment 5 and the location arrange-
ment of the spacers 40 are the same as those of Embod-
iment 3, and thus these are not described. Any of the line
configurations described in Embodiments 1 through 4,
and any of the location arrangements of the spacers 40
described in Embodiments 1 and 2 may be applied to
this example.

INDUSTRIAL APPLICABILITY

[0133] The present invention is usable for improving
the display characteristics of a vertical alignment type
liquid crystal display device.

REFERENCE SIGNS LIST

[0134]
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7 Pixel electrode

8 Branch slit

9 Trunk slit

10 TFT substrate

11 Black matrix (BM)

12 TFT

13 Color filter

14 Scanning line

15 Gate insulating film

16 Signal line

17 Semiconductor layer

18 Storage capacitance line

19 Storage capacitance counter electrode
20 Counter substrate

21 Liquid crystal layer

22 Scanning line driving circuit

23 Signal line driving circuit

24 Control circuit

25 Common electrode (counter electrode)
26, 27 Polarizing plate

28 Backlight unit

30, 230, 330, 430, 630, 730 Pixel electrode
30A, 30B, 30C, 330B, 630B Pixel electrode in amod-
ification

31A First trunk portion

31B Second trunk portion

32 Island portion

32A Outer edge (edge of the island portion)
34 Branch portion

34A - 34D First through fourth branch portions
35A - 35D Alignment domains (first through fourth
regions)

36 Peripheral portion

36S Portion of the peripheral portion

36E Corner (corner of the peripheral portion)
38 Connection portion

40 Spacer

42 Contact hole

43 Protective insulating film

44 Interlayer insulating film (insulating layer)
46 Drain electrode

48, 49 Absorption axis

50 Pixel

52 Liquid crystal molecules

100 Liquid crystal display device

[0135] Supportforthe claimsis defined in the following
itemized list:

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 re-
spectively formed in correspondence with the
plurality of pixels, TFTs respectively formed in
correspondence with the plurality of pixels, and
an insulating layer having a contact hole formed
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therein for electrically connecting a drain elec-
trode 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;
wherein:

the pixel electrodes each include a periph-
eral 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 pe-
ripheral portion;

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

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 mol-
ecules 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 appli-
cation, a third region in which the liquid crys-
tal molecules are aligned along the third
branch portions at the time of voltage appli-
cation, and afourth 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 seenin 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 re-
gion; 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 plu-
rality of branch portions, or electrically con-
nected to the peripheral portion by one of
the first branch portions, one of the second
branch portions, one of the third branch por-
tions or one of the fourth branch portions.
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2. The liquid crystal display device of item 1, wherein
ends of all the plurality of branch portions opposite
to the peripheral portion are separated from the is-
land portion, and the peripheral portion and the is-
land portion are electrically connected to each other
by only one connection portion.

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

4. The liquid crystal display device of item 3, wherein
when seen in the direction vertical 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.

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

6. The liquid crystal display device of item 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. Theliquid crystal display device of any one ofitems
1 through 6, wherein when seen in the direction ver-
tical to the surface of the TFT substrate, the island
portion has a shape which is symmetrical with re-
spect to the center thereof or the center of the pixel.

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

9. The liquid crystal display device of item 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 item 9, where-
in ends of all the plurality of branch portions opposite
to the peripheral portion are separated from the is-
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land portion, and the peripheral portion and the is-
land 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 any one of
items 1 through 10, wherein:

when seen in the direction vertical to the surface
ofthe 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 fac-
ing 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 sec-
ond branch portions, the third end includes an
end portion extending along the third branch por-
tions, and the fourth end includes an end portion
extending along the fourth branch portions.

12. The liquid crystal display device of item 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 direction.

13. The liquid crystal display device of item 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 dif-
ferent by 90° from the first end.

14. The liquid crystal display device of any one of
items 1 through 12, further comprising a first polar-
izing plate and a second polarizing plate located so
as to hold the liquid crystal layer therebetween;
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 direc-
tion, 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 sec-
ond polarizing plate.

15. The liquid crystal display device of any one of
items 1 through 14, further comprising a spacer lo-
cated between the TFT substrate and the counter
substrate; whereinwhen seenin 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 item 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
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pixels.

17. The liquid crystal display device of item 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 portions
extend.

18. The liquid crystal display device of item 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 item 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 plu-
rality of corresponding branch portions extend.

20. The liquid crystal display device of any one of
items 1 through 14, further comprising a spacer lo-
cated between the TFT substrate and the counter
substrate; wherein when seenin 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 item 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 a
central position of at least one of four sides of each
of the plurality of pixels.

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

a TFT substrate including pixel electrodes re-
spectively formed in correspondence with the
plurality 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 elec-
trode of each of the TFTs and each of the pixel
electrodes to each other;

a counter substrate including a counter elec-
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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;
wherein:

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

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

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 mol-
ecules 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 appli-
cation, a third region in which the liquid crys-
tal molecules are aligned along the third
branch portions at the time of voltage appli-
cation, and afourth 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 seenin 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 re-
gion; 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 pe-
ripheral portion by a connection portion oth-
er than the plurality of branch portions.

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

25. The liquid crystal display device of item 23 or 24,
further comprising a first polarizing plate and a sec-
ond polarizing plate located so as to hold the liquid
crystal layer therebetween; 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 any one of
items 23 through 25, further comprising a spacer lo-
cated between the TFT substrate and the counter
substrate; wherein when seenin 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 item 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 item 27,
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 plu-
rality of corresponding branch portions extend.

Claims

A liquid crystal display device (100) including a plu-
rality of pixels (50) arrayed in a matrix, the liquid crys-
tal display device (100) comprising:

a TFT substrate (10) including pixel electrodes
respectively formed in correspondence with the
plurality of pixels (50), TFTs (12) respectively
formed in correspondence with the plurality of
pixels (50), and an insulating layer (44) having
a contact hole (42) formed therein for electrically
connecting a drain electrode (46) of each of the
TFTs (12) and each of the pixel electrodes to
each other;

a counter substrate (20) including a counter
electrode (25) facing the pixel electrodes; and
a liquid crystal layer (21) located between the
TFT substrate (10) and the counter substrate
(20), the liquid crystal layer (21) containing liquid
crystal molecules (52) having a negative dielec-
tric anisotropy;
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wherein:

the pixel electrodes each include a periph-
eral portion (36), an island portion (32) in-

a TFT substrate (10) including pixel electrodes
respectively formed in correspondence with the
plurality of pixels (50), TFTs (12) respectively
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32

formed in correspondence with the plurality of
pixels (50), and an insulating layer (44) having
a contact hole (42) formed therein for electrically
connecting a drain electrode (46) of each of the

cluding a portion which electrically contacts 5 TFTs (12) and each of the pixel electrodes to
the drain electrode (46) in the contact hole each other;
(42), and a plurality of branch portions (34) a counter substrate (20) including a counter
extending from the peripheral portion (36); electrode (25) facing the pixel electrodes; and
the plurality of branch portions (34) is a liquid crystal layer (21) located between the
formed of a plurality of first branch portions 70 TFT substrate (10) and the counter substrate
(34A) extendingin afirst direction, a plurality (20), the liquid crystal layer (21) containing liquid
of second branch portions (34B) extending crystal molecules (52) having a negative dielec-
in a second direction, a plurality of third tric anisotropy;
branch portions (34C) extending in a third wherein:
direction, and a plurality of fourth branch 75
portions (34D) extending in a fourth direc- the pixel electrodes each include a periph-
tion; eral portion (36), an island portion (32) in-
the first direction, the second direction, the cluding a portion which electrically contacts
third direction and the fourth direction are the drain electrode (46) in the contact hole
different from each other; 20 (42), and a plurality of branch portions (34)
afirstregion (35A) in which the liquid crystal extending from the peripheral portion (36);
molecules (52) are aligned along the first the plurality of branch portions (34) is
branch portions (34A) at the time of voltage formed of a plurality of first branch portions
application, a second region (35B) in which (34A) extendingin afirstdirection, a plurality
the liquid crystal molecules (52) are aligned 25 of second branch portions (34B) extending
along the second branch portions (34B) at in a second direction, a plurality of third
the time of voltage application, a third region branch portions (34C) extending in a third
(35C) in which the liquid crystal molecules direction, and a plurality of fourth branch
(52) are aligned along the third branch por- portions (34D) extending in a fourth direc-
tions (34C) at the time of voltage applica- 30 tion;
tion, and a fourth region (35D) in which the the first direction, the second direction, the
liquid crystal molecules (52) are aligned third direction and the fourth direction are
along the fourth branch portions (34D) at different from each other;
the time of voltage application are formed afirstregion (35A) in which the liquid crystal
by the first branch portions (34A), the sec- 35 molecules (52) are aligned along the first
ond branch portions (34B), the third branch branch portions (34A) at the time of voltage
portions (34C) and the fourth branch por- application, a second region (35B) in which
tions (34D), respectively; the liquid crystal molecules (52) are aligned
when seenin a direction vertical to a surface along the second branch portions (34B) at
of the TFT substrate (10), the island portion 40 the time of voltage application, a third region
(32) is surrounded by the first region (35A), (35C) in which the liquid crystal molecules
the second region (35B), the third region (52) are aligned along the third branch por-
(35C) and the fourth region (35D); and the tions (34C) at the time of voltage applica-
island portion (32) is electrically connected tion, and a fourth region (35D) in which the
to the peripheral portion (36) by a connec- 45 liquid crystal molecules (52) are aligned
tion portion (38) other than the plurality of along the fourth branch portions (34D) at
branch portions (34); and the time of voltage application are formed
ends of all of the plurality of branch portions by the first branch portions (34A), the sec-
(34) opposite to the peripheral portion (36) ond branch portions (34B), the third branch
are separated from the island portion (32). 50 portions (34C) and the fourth branch por-
tions (34D), respectively;

2. Aliquid crystal display device (100) including a plu- when seenin adirection vertical toa surface
rality of pixels (50) arrayed in a matrix, the liquid crys- of the TFT substrate (10), an outer edge of
tal display device (100) comprising: the island portion (32) of a first pixel sur-

55

rounded by two among the four regions
(35A, 35B, 35C, 35D) of the first pixel and
two among the four regions (35A, 35B, 35C,
35D) of a second pixel adjoining the first pix-
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el; and theisland portion (32) is directly con-
nected to the peripheral portion (36) of the
first pixel; and

ends of all of the plurality of branch portions
(34) opposite to the peripheral portion (36)
are separated from the island portion (32).

The liquid crystal display device (100) of claim 1,
wherein the peripheral portion (36) and the island
portion (32) are electrically connected to each other
by only one connection portion (38).

The liquid crystal display device (100) of claim 1,
wherein the peripheral portion (36) and the island
portion (32) are electrically connected to each other
by only two connection portions (38).

The liquid crystal display device (100) of any one of
claims 1, 3 and 4, wherein when seen in the direction
vertical to the surface of the TFT substrate (10), the
island portion (32) has a shape which is symmetrical
with respect to the center thereof or the center of the
pixel (50).

The liquid crystal display device (100) of claim 2,
wherein the peripheral portion (36) and the island
portion (32) are electrically connected to each other
with none of the plurality of branch portions (34) be-
ing connected therebetween.

The liquid crystal display device (100) of any one of
claims 1 through 6, wherein:

when seenin the direction vertical to the surface
ofthe TFT substrate, an outer edge of the island
portion (32) includes a first end facing the first
region (35A), a second end facing the second
region (35B), a third end facing the third region
(35C), and a fourth end facing the fourth region
(35D); and

the first end includes an end portion extending
along the first branch portions (34A), the second
end includes an end portion extending along the
second branch portions (34B), the third end in-
cludes an end portion extending along the third
branch portions (34C), and the fourth end in-
cludes an end portion extending along the fourth
branch portions (34D).

The liquid crystal display device (100) of any one of
claims 1 through 7, further comprising a spacer (40)
located between the TFT substrate (10) and the
counter substrate (20).

The liquid crystal display device (100) of claim 8,
wherein when seen in the direction vertical to the
surface of the TFT substrate (10), the plurality of pix-
els (50) are each rectangular, and the spacer (40) is
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10.

1.

12.

34

located at least at one of four corners of each of the
plurality of pixels (50).

The liquid crystal display device (100) of claim 9,
wherein:

when seen in the direction vertical to the surface
of the TFT substrate (10), the spacer (40) is lo-
cated so as not to overlap the pixel electrode;
and

when seen in the direction vertical to the surface
of the TFT substrate (10), in the vicinity of the
spacer (40), a part of the peripheral portion (36)
of the pixel electrode extends perpendicularly to
adirectionin which the plurality of corresponding
branch portions (34) extend.

The liquid crystal display device (100) of claim 8,
wherein when seen in the direction vertical to the
surface of the TFT substrate (10), the plurality of pix-
els (50) are each rectangular, and the spacer (40) is
located at a central position of at least one of four
sides of each of the plurality of pixels (50).

The liquid crystal display device (100) of claim 11,
wherein:

when seen in the direction vertical to the surface
of the TFT substrate (10), the spacer (40) is lo-
cated so as not to overlap the pixel electrode;
and

when seen in the direction vertical to the surface
of the TFT substrate (10), in the vicinity of the
spacer (40), a part of the peripheral portion (36)
of the pixel electrode extends along a direction
in which the plurality of corresponding branch
portions (34) extend.

Patentanspriiche

1.

Flussigkristallanzeigevorrichtung (100), die eine
Vielzahl von Pixel (50) enthalt, die in einer Matrix
angeordnet sind, wobei die Flissigkristallanzeige-
vorrichtung (100) umfasst:

ein TFT-Substrat (10), das Pixelelektroden ent-
halt, die jeweils in Entsprechung zu der Vielzahl
von Pixel (50) ausgebildet sind, TFTs (12), die
jeweils in Entsprechung zu der Vielzahl von Pi-
xel (50) ausgebildet sind, und eine Isolierschicht
(44) mit einem darin ausgebildeten Kontaktloch
(42), um eine Drainelektrode (46) von jedem der
TFTs (12) und jede der Pixelelektroden mitein-
ander elektrisch zu verbinden;

ein Gegensubstrat (20), das eine Gegenelekt-
rode (25) enthalt, die den Pixelelektroden zuge-
wandt ist; und
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eine zwischen dem TFT-Substrat (10) und dem
Gegensubstrat (20) gelegene Flissigkristall-
schicht (21), wobei die Flussigkristallschicht
(21) Flussigkristallmolekdile (52) mit einer nega-
tiven dielektrischen Anisotropie enthalt;

wobei:

die Pixelelektroden jeweils einen periphe-
ren Bereich (36), einen Inselbereich (32),
der einen Bereich enthalt, welcher die Drai-
nelektrode (46) im Kontaktloch (42) elek-
trisch kontaktiert, und eine Vielzahl von
Zweigbereichen (34) umfassen, die vom
peripheren Bereich (36) ausgehen;

die Vielzahl von Zweigbereichen (34) von
einer Vielzahl erster Zweigbereiche (34A),
diein einer ersten Richtung verlaufen, einer
Vielzahl zweiter Zweigbereiche (34B), die
in einer zweiten Richtung verlaufen, einer
Vielzahl dritter Zweigbereiche (34C), die in
einer dritten Richtung verlaufen, und einer
Vielzahl vierter Zweigbereiche (34D) gebil-
det wird, die in einer vierten Richtung ver-
laufen;

die erste Richtung, die zweite Richtung, die
dritte Richtung und die vierte Richtung von-
einander verschieden sind;

ein erstes Gebiet (35A), in welchem die
Flussigkristallmolekile (52) entlang den
ersten Zweigbereichen (34A) zur Zeit einer
Spannungsbeaufschlagung ausgerichtet
sind, ein zweites Gebiet (35B), in welchem
die Flussigkristallmolekiile (52) entlang den
zweiten Zweigbereichen (34B) zur Zeit ei-
ner Spannungsbeaufschlagung ausgerich-
tetsind, eindrittes Gebiet (35C), in welchem
die Flussigkristallmolekiile (52) entlang den
dritten Zweigbereichen (34C) zur Zeit einer
Spannungsbeaufschlagung ausgerichtet
sind, und ein viertes Gebiet (35D), in wel-
chem die Flissigkristallmolekiile (52) ent-
lang den vierten Zweigbereichen (34D) zur
Zeit einer Spannungsbeaufschlagung aus-
gerichtet sind, durch die ersten Zweigberei-
che (34A), die zweiten Zweigbereiche
(34B), die dritten Zweigbereiche (34C) bzw.
die vierten Zweigbereiche (34D) gebildet
werden;

wenn man in eine Richtung senkrecht zu
einer Oberflache des TFT-Substrats (10)
blickt, der Inselbereich (32) von dem ersten
Gebiet (35A), dem zweiten Gebiet (35B),
dem dritten Gebiet (35C) und dem vierten
Gebiet (35D) umgebenist; und der Inselbe-
reich (32) mit dem peripheren Bereich (36)
durch einen anderen Verbindungsbereich
(38) als die Vielzahl von Zweigbereichen
(34) elektrisch verbunden ist; und
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Enden von allen der Vielzahl von Zweigbe-
reichen (34), die dem peripheren Bereich
(36) entgegengesetzt sind, vom Inselbe-
reich (32) getrennt sind.

Flussigkristallanzeigevorrichtung (100), die eine
Vielzahl von Pixel (50) enthalt, die in einer Matrix
angeordnet sind, wobei die Flissigkristallanzeige-
vorrichtung (100) umfasst:

ein TFT-Substrat (10), das Pixelelektroden ent-
halt, die jeweils in Entsprechung zu der Vielzahl
von Pixel (50) ausgebildet sind, TFTs (12), die
jeweils in Entsprechung zu der Vielzahl von Pi-
xel (50) ausgebildet sind, und eine Isolierschicht
(44) mit einem darin ausgebildeten Kontaktloch
(42), um eine Drainelektrode (46) von jedem der
TFTs (12) und jede der Pixelelektroden mitein-
ander elektrisch zu verbinden;

ein Gegensubstrat (20), das eine Gegenelekt-
rode (25) enthalt, die den Pixelelektroden zuge-
wandt ist; und

eine zwischen dem TFT-Substrat (10) und dem
Gegensubstrat (20) gelegene Fliussigkristall-
schicht (21), wobei die Flissigkristallschicht
(21) Flussigkristallmolekile (52) mit einer nega-
tiven dielektrischen Anisotropie enthalt;

wobei:

die Pixelelektroden jeweils einen periphe-
ren Bereich (36), einen Inselbereich (32),
der einen Bereich enthalt, welcher die Drai-
nelektrode (46) im Kontaktloch (42) elek-
trisch kontaktiert, und eine Vielzahl von
Zweigbereichen (34) umfassen, die vom
peripheren Bereich (36) ausgehen;

die Vielzahl von Zweigbereichen (34) von
einer Vielzahl erster Zweigbereiche (34A),
die in einer ersten Richtung verlaufen, einer
Vielzahl zweiter Zweigbereiche (34B), die
in einer zweiten Richtung verlaufen, einer
Vielzahl dritter Zweigbereiche (34C), die in
einer dritten Richtung verlaufen, und einer
Vielzahl vierter Zweigbereiche (34D) gebil-
det wird, die in einer vierten Richtung ver-
laufen;

die erste Richtung, die zweite Richtung, die
dritte Richtung und die vierte Richtung von-
einander verschieden sind;

ein erstes Gebiet (35A), in welchem die
Fliussigkristallmolekile (52) entlang den
ersten Zweigbereichen (34A) zur Zeit einer
Spannungsbeaufschlagung ausgerichtet
sind, ein zweites Gebiet (35B), in welchem
die Flissigkristallmolekile (52) entlang den
zweiten Zweigbereichen (34B) zur Zeit ei-
ner Spannungsbeaufschlagung ausgerich-
tetsind, ein drittes Gebiet (35C), inwelchem
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die Flussigkristallmolekiile (52) entlang den
dritten Zweigbereichen (34C) zur Zeit einer
Spannungsbeaufschlagung ausgerichtet
sind, und ein viertes Gebiet (35D), in wel-
chem die Flissigkristallmolekiile (52) ent-
lang den vierten Zweigbereichen (34D) zur
Zeit einer Spannungsbeaufschlagung aus-
gerichtet sind, durch die ersten Zweigberei-
che (34A), die zweiten Zweigbereiche
(34B), die dritten Zweigbereiche (34C) bzw.
die vierten Zweigbereiche (34D) gebildet
werden;

wenn man in eine Richtung senkrecht zu
einer Oberflache des TFT-Substrats (10)
blickt, ein dulRerer Rand des Inselbereichs
(32) eines ersten Pixels von zwei unter den
vier Gebieten (35A, 35B, 35C, 35D) des ers-
ten Pixels und zwei unter den vier Gebieten
(35A, 35B, 35C, 35D) eines zweiten Pixels
umgeben ist, das an das erste Pixel grenzt;
und der Inselbereich (32) mit dem periphe-
ren Bereich (36) des ersten Pixels direkt
verbunden ist; und

Enden von allen der Vielzahl von Zweigbe-
reichen (34), die dem peripheren Bereich
(36) entgegengesetzt sind, vom Inselbe-
reich (32) getrennt sind.

Flussigkristallanzeigevorrichtung (100) nach An-
spruch 1, wobei:

der periphere Bereich (36) und der Inselbereich
(32) durch nur einen Verbindungsbereich (38)
miteinander elektrisch verbunden sind.

Flussigkristallanzeigevorrichtung (100) nach An-
spruch 1, wobei:

der periphere Bereich (36) und der Inselbereich
(32) durch nur zwei Verbindungsbereiche (38)
miteinander elektrisch verbunden sind.

Flussigkristallanzeigevorrichtung (100) nach einem
der Anspriiche 1, 3 und 4, wobei, wenn man in die
Richtung senkrecht zur Oberflache des TFT-Subst-
rats (10) blickt, der Inselbereich (32) eine Form auf-
weist, welche bezlglich dessen Mitte oder der Mitte
des Pixels (50) symmetrisch ist.

Flussigkristallanzeigevorrichtung (100) nach An-
spruch 2, wobei

der periphere Bereich (36) und der Inselbereich (32)
miteinander elektrisch verbunden sind, wobei keiner
der Vielzahl von Zweigbereichen (34) dazwischen
verbunden ist.

Flussigkristallanzeigevorrichtung (100) nach einem
der Anspriiche 1 bis 6, wobei:
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wenn man in die Richtung senkrecht zur Ober-
flache des TFT-Substrats blickt, ein aul3erer
Rand des Inselbereichs (32) ein erstes Ende
umfasst, das dem ersten Gebiet (35A) zuge-
wandt ist, ein zweites Ende, das dem zweiten
Gebiet (35B) zugewandt ist, ein drittes Ende,
das dem dritten Gebiet (35C) zugewandt, und
viertes Ende, das dem vierten Gebiet (35D) zu-
gewandt ist; und

das erste Ende einen Endbereich umfasst, der
entlang den ersten Zweigbereichen (34A) ver-
lauft, das zweite Ende einen Endbereich um-
fasst, der entlang den zweiten Zweigbereichen
(34B) verlauft, das dritte Ende einen Endbereich
umfasst, der entlang den dritten Zweigberei-
chen (34C) verlauft, und das vierte Ende einen
Endbereich umfasst, der entlang den vierten
Zweigbereichen (34D) verlauft.

Flussigkristallanzeigevorrichtung (100) nach einem
der Anspriiche 1 bis 7, ferner umfassend einen zwi-
schen dem TFT-Substrat (10) und dem Gegensub-
strat (20) gelegenen Abstandshalter (40).

Flussigkristallanzeigevorrichtung (100) nach An-
spruch 8, wobei, wenn man in die Richtung senk-
recht zur Oberflache des TFT-Substrats (10) blickt,
die Vielzahl von Pixel (50) jeweils viereckig ist und
der Abstandshalter (40) zumindest an einer von vier
Ecken von jedem der Vielzahl von Pixel (50) gelegen
ist.

Flissigkristallanzeigevorrichtung (100) nach An-
spruch 9, wobei:

wenn man in die Richtung senkrecht zur Ober-
flaiche des TFT-Substrats (10) blickt, der Ab-
standshalter (40) so gelegen ist, dass er die Pi-
xelelektrode nicht tGiberdeckt; und

wenn man in die Richtung senkrecht zur Ober-
flache des TFT-Substrats (10) blickt, in der Nahe
des Abstandshalters (40) ein Teil des periphe-
ren Bereichs (36) der Pixelelektrode senkrecht
zu einer Richtung verlauft, in der die Vielzahl
entsprechender Zweigbereiche (34) verlauft.

FlUssigkristallanzeigevorrichtung (100) nach An-
spruch 8, wobei, wenn man in die Richtung senk-
recht zur Oberflache des TFT-Substrats (10) blickt,
die Vielzahl von Pixel (50) jeweils viereckig ist und
der Abstandshalter (40) bei einer zentralen Position
von zumindest einer von vier Seiten von jedem der
Vielzahl von Pixel (50) gelegen ist.

Flissigkristallanzeigevorrichtung (100) nach An-
spruch 11, wobei:

wenn man in die Richtung senkrecht zur Ober-
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flache des TFT-Substrats (10) blickt, der Ab-
standshalter (40) so gelegen ist, dass er die Pi-
xelelektrode nicht Gberdeckt; und

wenn man in die Richtung senkrecht zur Ober-
flache des TFT-Substrats (10) blickt, inder Nahe
des Abstandshalters (40) ein Teil desperipheren
Bereichs (36) der Pixelelektrode entlang einer
Richtung verlauft, in der die Vielzahl entspre-
chender Zweigbereiche (34) verlauft.

Revendications

1. Dispositif d’affichage a cristaux liquides (100) com-
prenant une pluralité de pixels (50) agencés en une
matrice, le dispositif d’affichage a cristaux liquides
(100) comprenant :

unsubstrat TFT (10) comprenant des électrodes
de pixel formées respectivement en correspon-
dance avec la pluralité de pixels (50), des TFT
(12) formés respectivement en correspondance
avec la pluralité de pixels (50), et une couche
isolante (44) comportant un trou de contact (42)
formé dans celle-ci pour connecter électrique-
ment entre elles une électrode de drain (46) de
chacundes TFT (12) et chacune des électrodes
de pixel ;

un contre-substrat (20) comprenant une contre-
électrode (25) faisant face aux électrodes de
pixel ; et

une couche de cristaux liquides (21) située entre
le substrat TFT (10) et le contre-substrat (20),
la couche de cristaux liquides (21) contenant
des molécules de cristaux liquides (52) présen-
tant une anisotropie diélectrique négative ;
dans lequel :

chacune des électrodes de pixel comprend
une partie périphérique (36), une partie

d’ilot (32) comprenant une partie qui vient
en contact électrique avec I'électrode de
drain (46) dans le trou de contact (42), et
une pluralité de parties de ramification (34)
s’étendant a partir de la partie périphérique
(36) ;

la pluralité de parties de ramification (34)
estformée d’une pluralité de premiéres par-
ties de ramification (34A) s’étendant dans
une premiére direction, d’'une pluralité de
deuxiémes parties de ramification (34B)
s'étendant dans une deuxiéme direction,
d’une pluralité de troisiemes parties de ra-
mification (34C) s’étendant dans une troi-
siéme direction, et d’une pluralité de qua-
triemes parties de ramification (34D) s’éten-
dant dans une quatriéme direction ;

la premiére direction, la deuxiéme direction,
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la troisiéme direction et la quatrieme direc-
tion sont différentes les unes des autres ;
une premiere région (35A) dans laquelle les
molécules de cristaux liquides (52) sont ali-
gneées le long des premieres parties de ra-
mification (34A) au moment de I'application
d’une tension, une deuxiéme région (35B)
dans laquelle les molécules de cristaux li-
quides (52) sont alignées le long des
deuxiemes parties de ramification (34B) au
moment de 'application d’'une tension, une
troisieme région (35C) dans laquelle les
molécules de cristaux liquides (52) sont ali-
gneées le long des troisiemes parties de ra-
mification (34C) au moment de I'application
d'une tension, et une quatrieme région
(35D) dans laquelle les molécules de cris-
taux liquides (52) sont alignées le long des
quatriemes parties de ramification (34D) au
moment de I'application d’'une tension, sont
formées par les premiéres parties de rami-
fication (34A), les deuxiemes parties de ra-
mification (34B), les troisiemes parties de
ramification (34C) et les quatriemes parties
de ramification (34D), respectivement ;
lorsqu’on I'observe dans une direction ver-
ticale par rapport a la surface du substrat
TFT (10), la partie d'llot (32) est entourée
par la premiére région (35A), la deuxiéme
région (35B), la troisieme région (35C) et la
quatrieme région (35D) ; et la partie d’ilot
(32) est connectée électriquement a la par-
tie périphérique (36) par une partie de con-
nexion (38) autre que la pluralité de parties
de ramification (34) ; et

les extrémités de toutes parmi la pluralité
de parties de ramification (34) opposées a
la partie périphérique (36) sont séparées de
la partie d’flot (32).

Dispositif d’affichage a cristaux liquides (100) com-
prenant une pluralité de pixels (50) agencés en une
matrice, le dispositif d’affichage a cristaux liquides
(100) comprenant :

unsubstrat TFT (10) comprenant des électrodes
de pixel formées respectivement en correspon-
dance avec la pluralité de pixels (50), des TFT
(12) formés respectivement en correspondance
avec la pluralité de pixels (50), et une couche
isolante (44) comportant un trou de contact (42)
formé dans celle-ci pour connecter électrique-
ment entre elles une électrode de drain (46) de
chacundes TFT (12) et chacune des électrodes
de pixel ;

un contre-substrat (20) comprenant une contre-
électrode (25) faisant face aux électrodes de
pixel ; et
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une couche de cristaux liquides (21) située entre
le substrat TFT (10) et le contre-substrat (20),
la couche de cristaux liquides (21) contenant
des molécules de cristaux liquides (52) présen-
tant une anisotropie diélectrique négative ;
dans lequel :

chacune des électrodes de pixel comprend
une partie périphérique (36), une partie
d’ilot (32) comprenant une partie qui vient
en contact électrique avec I'électrode de
drain (46) dans le trou de contact (42), et
une pluralité de parties de ramification (34)
s’étendant a partir de la partie périphérique
(36) ;

la pluralité de parties de ramification (34)
estformée d’une pluralité de premiéres par-
ties de ramification (34A) s’étendant dans
une premiére direction, d’'une pluralité de
deuxiémes parties de ramification (34B)
s'étendant dans une deuxiéme direction,
d’une pluralité de troisiemes parties de ra-
mification (34C) s’étendant dans une troi-
siéme direction, et d’une pluralité de qua-
triemes parties de ramification (34D) s’éten-
dant dans une quatriéme direction ;

la premiére direction, la deuxiéme direction,
la troisiéme direction et la quatrieme direc-
tion sont différentes les unes des autres ;
une premiere région (35A) dans laquelle les
molécules de cristaux liquides (52) sont ali-
gnées le long des premieres parties de ra-
mification (34A) au moment de I'application
d’une tension, une deuxiéme région (35B)
dans laquelle les molécules de cristaux li-
quides (52) sont alignées le long des
deuxiémes parties de ramification (34B) au
moment de I'application d’'une tension, une
troisiéme région (35C) dans laquelle les
molécules de cristaux liquides (52) sont ali-
gnées le long des troisiémes parties de ra-
mification (34C) au moment de I'application
d'une tension, et une quatrieme région
(35D) dans laquelle les molécules de cris-
taux liquides (52) sont alignées le long des
quatriemes parties de ramification (34D) au
moment de I'application d’une tension, sont
formées par les premiéres parties de rami-
fication (34A), les deuxiemes parties de ra-
mification (34B), les troisiemes parties de
ramification (34C) et les quatriémes parties
de ramification (34D), respectivement ;
lorsqu’on I'observe dans une direction ver-
ticale par rapport a la surface du substrat
TFT (10), un bord extérieur de la partie d’ilot
(32) d’'un premier pixel est entouré par deux
parmi les quatre régions (35A, 35B, 35C,
35D) du premier pixel et par deux parmi les
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quatre régions (35A, 35B, 35C, 35D) d’un
deuxiéme pixel attenant au premier pixel ;
et la partie d’flot (32) est directement con-
nectée a la partie périphérique (36) du pre-
mier pixel ; et

les extrémités de toutes parmi la pluralité
de parties de ramification (34) opposées a
la partie périphérique (36) sont séparées de
la partie d’flot (32).

Dispositif d’affichage a cristaux liquides (100) selon
larevendication 1, dans lequel la partie périphérique
(36) et la partie d’ilot (32) sont électriquement con-
nectées 'une a l'autre par une seule partie de con-
nexion (38).

Dispositif d’affichage a cristaux liquides (100) selon
larevendication 1, dans lequel la partie périphérique
(36) et la partie d’ilot (32) sont électriquement con-
nectées l'une a l'autre par seulement deux parties
de connexion (38).

Dispositif d’affichage a cristaux liquides (100) selon
I'une quelconque des revendications 1, 3 et 4, dans
lequel, lorsqu’on I'observe dans une direction verti-
cale par rapport a la surface du substrat TFT (10),
la partie d'llot (32) présente une forme qui est symé-
trique par rapport au centre de celle-ci ou au centre
du pixel (50).

Dispositif d’affichage a cristaux liquides (100) selon
larevendication 2, dans lequel la partie périphérique
(36) et la partie d’ilot (32) sont électriquement con-
nectées l'une a l'autre sans qu’aucune parmi la plu-
ralité de parties de ramification (34) soit connectée
entre elles.

Dispositif d’affichage a cristaux liquides (100) selon
'une quelconque des revendications 1 a 6, dans
lequel :

lorsqu’on I'observe dans une direction verticale
par rapport a la surface du substrat TFT (10),
un bord extérieur de la premiere partie d’flot (32)
comprend une premiére extrémité faisant face
a la premiére région (35A), une deuxiéme ex-
trémité faisant face a la deuxiéme région (35B),
une troisiéme extrémité faisant face a la troisie-
me région (35C), et une quatriéme extrémité fai-
sant face a la quatrieme région (35D) ; et

la premiére extrémité comprend une partie d’ex-
trémité s’étendant le long des premiéres parties
de ramification (34A), la deuxieme extrémité
comprend une partie d’extrémité s’étendant le
long des deuxiemes parties de ramification
(34B), la troisieme extrémité comprend une par-
tie d’extrémité s’étendant le long des troisiemes
parties de ramification (34C), et la quatrieme ex-
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trémité comprend une partie d’extrémité s’éten-
dant le long des quatriemes parties de ramifica-
tion (34D).

Dispositif d’affichage a cristaux liquides (100) selon
'une quelconque des revendications 1 a 7, compre-
nant en outre un écarteur (40) situé entre le substrat
TFT (10) et le contre-substrat (20).

Dispositif d’affichage a cristaux liquides (100) selon
la revendication 8, dans lequel, lorsqu’on 'observe
dans une direction verticale par rapport a la surface
du substrat TFT (10), chacun parmi la pluralité de
pixels (50) est rectangulaire, et I'écarteur (40) est
situé au moins al'un de quatre coins de chacun parmi
la pluralité de pixels (50).

Dispositif d’affichage a cristaux liquides (100) selon
la revendication 9, dans lequel :

lorsqu’on I'observe dans une direction verticale
par rapport a la surface du substrat TFT (10),
I'écarteur (40) est situé de fagon a ne pas che-
vaucher I'électrode de pixel ; et

lorsqu’on I'observe dans une direction verticale
par rapport a la surface du substrat TFT (10),
au voisinage de I'écarteur (40), une part de la
partie périphérique (36) de I'électrode de pixel
s’étend perpendiculairement a une direction
dans laquelle s’étend la pluralité de parties de
ramification (34) correspondantes.

Dispositif d’affichage a cristaux liquides (100) selon
la revendication 8, dans lequel, lorsqu’on 'observe
dans une direction verticale par rapport a la surface
du substrat TFT (10), chacun parmi la pluralité de
pixels (50) est rectangulaire, et I'écarteur (40) est
situé en une position centrale d’au moins 'un des
quatre c6tés de chacun parmi la pluralité de pixels
(50).

Dispositif d’affichage a cristaux liquides (100) selon
la revendication 11, dans lequel :

lorsqu’on I'observe dans une direction verticale
par rapport a la surface du substrat TFT (10),
I'écarteur (40) est situé de fagon a ne pas che-
vaucher I'électrode de pixel ; et

lorsqu’on I'observe dans une direction verticale
par rapport a la surface du substrat TFT (10),
au voisinage de I'écarteur (40), une part de la
partie périphérique (36) de I'électrode de pixel
s’étend le long d’une direction dans laquelle
s’étend la pluralité de parties de ramification (34)
correspondantes.

10

15

20

25

30

35

40

50

55

23

44



EP 2 472 311 B1

FIG. 1

100

J

T 7277222 27277277
- rd

ANANSIN

I~ 28

DA Sg -

24

......

24



N 6l

SH{ERS

) i

it /////

ol { N 7 —
) 1N _I_u .
0 -
\J84

2l \: {Jyf

A 1

A ////////ﬁﬁ\\\\&ﬂ\\&; =N

m eI



EP 2 472 311 B1

8l

0l

(celoe

(¥e)og N (9g)og \ o

M)

£l

|

|

viold

26



EP 2 472 311 B1

l_ K‘\ L./

27



EP 2 472 311 B1

6v

X
8y -

¢S ase A 06E
S¢

SIS

N
A\
\

¢ A
SN A D A e s
77777 /7 \ND\NN\N\N\N gl

A N

oy - Mé&%ﬂ%%g%%%ﬁ%%%/%‘
R N N AN O N\ S £ ,w, /// 9%, $S$ AN 4
Q N\ wy/ NN CI SIS I Il T
% Naaaas /%%%%%a%%%%
AN NNNNNNNG L G g g g g g
NN\ ///,
SIS IS A i
I IS /// LN N NN\
0 , %%@w%%wﬁmma LIS N\ \ X\
?@/’ Q S ) @ \ \)) N // N A N ( // // N
S9 %%%ﬂ%//%////ﬁ%///%/%%///ﬁ//f/ SR AR N Y
[ [ 1 ]
oy

’
////////4/////%//;///////// AR %/////////////////%f//%/////// MO %%//%%W////A/////////ﬂ N
AMBARNR MR H SOOI, \
% & %%ﬂ ///’/,///%/M //// //%W %/@/ff/ S //,we/ /%&/é % % @%@ ‘w/@/ %//%%// /%
N N NR NAVA N N N0 / v /M/ \ \ y &/@ N % ,//@s S ,////W/ A ,/// A 22N, N

S

25 vse 8¢

(vye)pe (avelve

age 0¥

99Id

28



EP 2 472 311 B1

9t

(g8e)8e

D

S ///&q %ﬁ

are o ope
A
Sce
N N S 6 Y S ANTUNNNNY NN NN IS
, 7/%%%%@.@@%@% N \ //// S
%@@@%%@%@%/ \ NN s
%%&%\%%@@A ///r// ,. / N S

\ %%/ﬁ%%%%%%%/%ﬁ%g/ﬁ/%//ﬁ/%%//%%//ﬁ//é%ﬁ%/ =\ % AR \

\ J_ J 1
< S S NS M
= T S //%/%%/é/////%ﬁ%%%//%%@%///ﬂ%%%
2 4 NN LSS S
2 T AN\ N(E L8688 &6
%/7// \ N NN \ \ Yy /%%%%%@%% %@//ﬂ/%/@,
S .//// \ \ ,, \ N / \ //,/ &/x S S Q ///// S

77
<2

& T T T T T N\
N @/// //ﬂ%/ ////%/ %/%,/ /%//»// SIS /A%// D N // N
NN LS €SS N\
! AL L4444 %/ //
S A ///@%%%%//é%ﬁ///%%%%//// 7/// T
‘ ) \ N \: \ N / // % /o \
WS 77777777, W\
\ 4 ) \ \ \ \ S N AQ ) N S
R // %///@// N ///,/, /N// /// // £ //%/@ //%%// % ,?%V.////// A ;/@4 S .ﬁ//@ AN\ //?
Y0E
e (vgelge ave

4014

29



EP 2 472 311 B1

9

aare A0Pe

are ove
Sz¢ 43

\ N D N Y A& AV VA 4 %///, \ N N NN N /,,., // N  NAQ

% / &85 %W%%‘w 7 M///// // N //////@// &
N \ %! S \ Z N N\ \ N N XS S

N\ /%%%/%//////%%%%W///%%%//ﬁ% %///////////W////AW/%?%%%//////// \

S N A S S
¥ S
» NI\ /// , NS
Lol \\ , &GS S
Z: 1 NN\ S s @%%,« £y %%
22 | AN S 88888
\ SESEHSEISS
N\ it SIS
”//// ,, G885 855
,W/ ﬂ ) V4 /// %/&«

\ S &

NS \ N VSIS O Q

3 \ \ @/ /»w// QR4 Y N N

NN

// N
X T I T, N T AT Y
I \N\ONNNNNNY /7777
2 ST N NCNN NNV s S S .
vie

SN

do¢e gve

odye % Q.N.»m.

ovHe

30



EP 2 472 311 B1

oy

9t

oy

are
orE 0y
43

N2V /, W //// //: //. W
N Ll SIS

\ § ¢ ¢ TARNNNNNNNN

N S S ///ﬁ// % S //%% //%% % N\ N X \
2%%@%%%@%%%% \

3 )o@ o

N LA N
) (€

-----Mjmm—-—

Q
N
NI

N
N TS i MO OSSO SGdG OO
2N\ //%//M%//% e IR
. NI I IS | \
. WY PSS VY 7 AN N\
| ., / > %%%@%/%%%%%m NN
, NN I N
AN\ \ Wl ol o %/
x , 4 /ﬂ/%ﬁ ) ///4( S /////4. @//6. S /&/ﬂﬁ \ 3 \ X / %/éx«
N\ NS & S S
NI/ N 7/
NS SIS
//%_%%%%%%%%%%/ NN\ 9
=R 7“/%%//%////// sl & R v NN NI
2
_a@r = ¥ N N N N ) T
RSy
N \ \ X Y N S S ) AN
% ?,u/%/ 7 / /// , / / // %///ﬁ//// ./% 9@% //% ,//@7Vl ////// ,/V%f///v £ ,///%//ﬂ / R
V¥ a0€ are v
39¢ 8¢

6 OIH

31



EP 2 472 311 B1

A4

f fi——
= =\ - 4 O\
o e K | 1 { SIS
s A-f— il (-
8 I Y T
.V J_
M - 1 . m _“ M
T \_
0}
T e il
;
. ~ “ [~
Z) i L.ﬂ/ _ ﬁ/
{ , L
\H.J-x\_-\_ w —_— =

32



2%//////ﬁ

4 S flijp— A\
= %//%///%\\A\\\\%f ik

[T



NN %&\N\N\N\N\N\MQ\&Z//Q&&/M/M/M%/

g

I lllll- m entatatataGnts
rllnl"l“llul“lh-lhlll. _ l

.77'}}11&

] L\\"(rl:r—

=zt

GLOld

77 /)

\z W

\
\
?/
N
|
i
INN

AN
A
(017



EP 2 472 311 B1

9y

3\./.\!“... e
i |
RN
HY 1
Zl t r\\_ ."
N Z

= T

)2

(

] r‘,_ﬂ_

-

35

S ——————aae

(LT

NI



EP 2 472 311 B1

oy

S9%¢

0€C

g€

W/x/

(avelve St (Ovelve

[43

%/A “/ " L/@// N /@M/ % " @/x @/7 2 S w./, @/4 N\ N \ N\ //., ///// // /% - S
Z%/%%%géﬁ/%%mg%%wg %///%%//%/ N’ %
-

\
RN BN S //%%f//%/%vﬁé% . =y =
/%/ QA J/%/M W%%%M 7, %X%%W M%%% ) %ﬁ
e ,// /

O
S

S
@/@

o N \ =\ LSS Q
N W// N\ @ g s 505 &
Q N .

NN\ 7 7 7 7 7 , S
/%W—%%%%%%@% \ N\
NN YIS S
NN EC O S

. SO S
NN /s N\
NN LA LS LSS LS A\
N \ 3 > S N

DRI D N HIMIMMIMIIN

NEHTKHE //%////,/éﬂ//,/// AT /////4////4%///;////%///// M//./////////%A‘?/ﬂ%%//// NN //./%% N
NN\ 7777 tax
NN\ grzz77 77 (@) \

y Q ) , N \ < /

S
SESISHS S
//& N \ / STV %% ,//// //@/ % w//// //% 0.//

=

(Vre)ve
oare

vLOM

36



EP 2 472 311 B1

37

SLOIA



EP 2 472 311 B1

ey

6l

38



EP 2 472 311 B1

9y

e

V/ SR\ N AN N

6l

ANVIN

39



EP 2 472 311 B1

(Ovelve
(avelve 7e
YA

3

NN W@V VS 7S aNNAR NN N \ %
% Z%///ﬁ%/ﬁ////é’%g/ﬁ %M%/%/% %%%%///// —ThnNRniRkx % ////%//% S

oo |
T A N N N A I R T
@///m NN N S %////%W/ M%%%/ %///Mw/%% %\@W% g
. NN\ \VA S S S S
\ , N S E S
///@ /// // . % %%«%@/@@ s d
S v

%

N
s S S
mom % / @/?/% ?%»% ?/% 7/@?/
\ S 4
v SIS I SIS,

Q )

NI e o o S ,

N o688 8880 LQNN

N D A %z %, DY //%, & /' ,../ N

9

%

2

%&% W/M \ ///% . //%%% Ww% %,m @%@W%@ 7 %/% /
S NNNNN & S &S L

SIS SN
7%/%»//@ %%%

AR

AN

oce (vre)pe 9g7E (@velve

1014

40



EP 2 472 311 B1

N NSO S A & S « S I X NN NN
W%%/Z/%/%/%////%//%/%é/////%%//g ninlntTthlt I nmnmtm*Rmibnmi ////,///////

N N
%%%Z%%é%%%ﬁ%ﬁ%%%%//////%% RS

N
)& S &
LSS LSS S N
SO LS AN
Y )

@%%@%% & &N ///

/ Y // ANk

%%/%/9@%//9%/%@./

% /%4.
4
<oy

SIS

§ TS
Sl S S
S @@/x% SIS %%@/
S 4

O S
A 8 & &S

&6 Nahnnmang
SR Z%%%@/é%f?%@%% %ﬁ//@/ SR\

] MMM M s DO EITI ST TDSUSESY [ S
7S W.// //// // /U// //% M W////%@ % %@y @%@% $ %%/W w/ \
& W/// /M/ NN X //// \ / D %/@ ¢,% IS S

IS M TR > .%,/@ A N\

g0e 61 DA

41



EP 2 472 311 B1

9y

4z \mg
vl \/.\H_h L \___ [ J_ L.
N
ol (L q
ov./.__:\. /R/ __ ' EANIRN
i (=0 \ 11l ( COEE
4! =, \ | e 1
if \\ 6l N\ i~/
8l \A
.VF \./|\U — — L _ —
_
“_IIHJ === ~ =.|H
¥ o o SRR \\J W o i N\
g6l

42



44

e LS
il _ \

/\t

. s e e e e e e e e~ o Y D g
///////////////// S e A

N\

St
W/7/> \\ L

\ Eié?%‘?’/va\

vE/LC/LC/LE/LIC tttttttt[;

J\JlJ]J\J\JJ jjjjjgjjjAJ

1

ZIIN
N N\
/\\_\_”\X\ \j %/ \

L

ocy , 05

A NG », ‘

-

15914



EP 2 472 311 B1

. A7
or M
N”)h/ \%IHM/
I NI F-J// A_ ”b//
N \ I
N_‘ b=— \x 4 . L J %
T _— i
o ] JL
= /
. WV’ .
al J N4
m-h 6} Hh
FE NN U1 |
‘/ 4 3 /
g ﬁ_ wﬁ)/ @_ __ _ q)/
\ p \
= - Sy

44



EP 2 472 311 B1

Ve 43

See Sz§ gse
%€ (apere - (ovelve 058

v8e

S S

N\ N A N >, N Q N N
///M%%@% &P

S AN NN //,/ // R //% NS ¢

ML SIS S A@%/ //&/I¢
\.//\O %%\%/A/ﬁ%/////////////%/////////////ﬁ//ﬁ//ﬁ Q % \ %////////%%ﬂ////// SRY O <
N\ N

W T _n K _Hi
or A AT el LS LSS .
Y N N // NN S S &N
2 I A NN\ ST
S% NN\ O ECES S S
, , O S S L
¢ NN AL LSS LS
S ) // D \ w?/@/@}?/@s?///%?///// ?///// .?% .?///% .?//?/47%, ?//////
S ” ST S S S S .
/% IS S S
N\ CIL LIS SIS S S S -
NN NSNS SIS SIS SIS IS
/4%4 C I LS LSl
% N é@%%%%@@%@%@
O S SSHISGIISIIS
\% C OO ,
/ el

—_rrI;sIrsIésRIET;I T O W

Wi

N
N A A L %
(are)ye

(vre)ve

ocy §G DI

45



vl b
ase oS¢

V2 \\%%///V TN

J (NN

"f x;\\! 7

I x\\&\\\\\\\,

L

-

F‘F‘

AN

AN

|l|.||nl'l|'l|ll'll.lll|l||0 S e e . . —
— e e — |

X\\: /

‘_J AN

IRV AN ﬁ@\&\\ |

065 V&€ geg 09

o) o 2RI



EP 2 472 311 B1

142

|

{
7 V

/"

96 OIA

47



EP 2 472 311 B1

[47

JL %///////////////

'§
\
§
\
7N
7

nn# ~~~~~~~~~~

,.w\

RN

%4

24

96 OIA

48



EP 2 472 311 B1

!
!

J

N

49

b7,
\‘7
N\

—
=\

8l

=

46914



EP 2 472 311 B1

(are)ye o (o¥e)pe

€ see
NN/ /[
N /%/ ///%/ /%/%%M//%// N % DN %//////////////%%%///A S s
|l ey s s IsyTOKdOOgygyGOGEEEnSGSkGyOO: s
NI 7777 s\
S & 4 S \ $ NN
NIV 7777777 NN
\ G // NN\ :

LT

|
R
2

$
X //// Sk %@« ,@///é. //@/A«.@@ﬁ ¥ %(

T i o L

W _

S N+& S
4 | IS C \
MW , NCL I LS LSS \
Al N , NI AL IS IS IA v
%,w/// \ %%@%%%@ %@;@V@ 7 VN
\ M\ M S SIS /
&= W//%/////?/////// RE R L AR K ///%A%///m %%///

y Wz
N N S
MW, M N Q. . 4 S SIS\ //// N N m A%%%

A R A P P mrmrmyr,yrmsmrmsymysmsrrm T

W%%%%%X@/%%%W%&@%%M l// %

7SS 7 \\ N\
(avelve

9¢ ave
(vie)ve

0€9

8¢ OIA

50



EP 2 472 311 B1

are
S RYAY ove

71l NN\ L2 22N TN
\\\Yrs7 /. %WW/
%/Oﬂ%%%@ ,%V%%%% 4 QA
5

ZZ4
Z

 LONANNNAY
N NMIHIINR N &

M T H
v .

///////// %%%%%%MW%V/%&/%%? %WW// MR /%W/ N //%
SIS SIS N \
W /) %% %% // \
N\ X
N

N
D N
SIS S

/%&\ S S \ /// W
% @@ \ , /// N RN \ W
, MR R m
[

Y A

G585 5
,4%4. ¢ 4%1%

N N ///
/., // // X
N N\ \ /// \ \
o) %// / g 2SS
» Q X \ N S D S »
S %///W////%///%/////y//%/// ///A%/////ﬂ/////%%// S ismOs W//%%/
N

4
7 4
086664
N7727777777 S ar
WL @%% I L os f///////%////// /////// 1
ve

R

77
’ é
%

2
N

V22777
>

/
Y,
Y,

D)

% S ASILS S/
& &6
<
g

80€9 g

66 OIHA

51



I \\\\\\\\\%&Q\&?//////////&////z Tl

iy
N\
N\

i

M

/s

\;t,

\\\

T\\J
AN\
SN\

/AN,

i ?/%///%ﬁ\\\\&ﬂ\\s

Z

6l

“ o0gpId



EP 2 472 311 B1

8l

vl

2 )
77

—_——
N\,

6l

53



EP 2 472 311 B1

ase % (aree 8¢
N

R SR VI DI ] H I o
(V8860186604 NN\

A N
N\

Z%

/,
YA
WY,

O A
%//%//M %/Aﬁ%ﬁ//%%%?////
N

M////%///////é
N

N

oy

S9¢

[ 1 ] O
W//Z/Z»%%%%%Z%%ZZ/ %%4%%%4% %%%/%7% ﬂ/////ﬁ%
N ; > WA 5 s N
ASNNNNNN\\N\\\yvz777///7) w%%
AN 7 \ N\ \ N N /,// / \ //,/./ﬂ/,/ A S P Q SIS N S ,/ N //
(Vre)ve V€ vig i€ @relve  gge

0€L

¢& OIH

54



EP 2 472 311 B1

§8 DA

55



EP 2 472 311 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 JP 2009151204 A [0006] [0007] * JP 2002357830 A [0007]
* JP 11242225 A [0007] * JP 2004302168 A [0007]

56



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RHA

L5

H 2T SR

S EREEEE

BEX)

AEANENRRE-—HEFEEHNERASUABENRRERERE.
BREAXANBSEREETESRRBN (30) , ZEZERIENE 5
5 (36) , BED (32) MBEANDZED (34) o 2D ZED il
(34)HPHNEE—ZEMAR LERNSNIE—ZEMD D
(34AE34D ) o, BEXLEDXHD , KHE—ZENXIE ( 35AZ

RBERRE

EP2472311B1
EP2010811753
EEKRA A&
EEKRA
EERA&H

YOSHIDA MASAHIRO
TASHIRO KUNIHIRO

YOSHIDA, MASAHIRO
TASHIRO, KUNIHIRO

GO02F1/1362 G02F1/1337 G02F1/1343 G02F 1/139 G02F1/1339

2017-05-03

2010-08-19

patsnap

GO02F1/136286 G02F1/133345 G02F1/133528 G02F1/1337 G02F1/133707 G02F1/133753 GO2F1
/13394 G02F1/134309 G02F1/136213 G02F1/136227 G02F1/137 G02F1/1393 G02F2001/133531

G02F2001/133757 G02F2001/13712 G02F2201/123

2009193459 2009-08-24 JP

EP2472311A1
EP2472311A4

Espacenet

FI1G. 7

35D) , ER &S FERNBENERLETENS @ LEHS, S8 3
(32) BE—EHENMXIE (35AF35D ) B4, H EBESEESS

(38) EERE LIS (36) , ERBISA DD (34) FHEM
—MEFEREDID (36) ., REEBIE—ZFEMND IS (34AF
34D ) g —EEZHNEZD (36) -

[T
hijhijii;

24


https://share-analytics.zhihuiya.com/view/c7c17857-794d-4f95-8f61-b18ffac9d739
https://worldwide.espacenet.com/patent/search/family/043627809/publication/EP2472311B1?q=EP2472311B1

