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Description
Technical Field

[0001] The present invention relates to a liquid crystal
display device. The presentinvention particularly relates
to a liquid crystal display device that includes so-called
horizontally long picture element electrodes.

Background Art

[0002] Conventionally, a liquid crystal display device
has been widely used as a display device. In particular,
an active matrix liquid crystal display device has been
widely used as a display device.

[0003] The active matrix liquid crystal display device
includes switching elements in its respective picture el-
ements. The active matrix liquid crystal display device
further includes a plurality of scanning signal lines and a
plurality of image signal lines, which are provided so as
to intersect each other to control the switching elements.
The switching elements are provided at respective inter-
sections of the plurality of scanning signal lines and the
plurality ofimage signal lines. Further, there are provided
picture element electrodes, which are connected with the
respective switching elements, so as to correspond to
the respective picture elements.

(Alignment Modes)

[0004] Forsuchaliquid crystaldisplay device, a variety
of alignment modes of liquid crystal molecules have been
proposed. The following description discusses the align-
ment modes of liquid crystal molecules.

[0005] Forexample, there have been proposed, as the
alignment modes of liquid crystal molecules, (i) a TN
(Twisted Nematic) mode in which an alignment direction
of liquid crystal molecules near one of substrates is at an
angle of approximately 90 degrees with an alignment di-
rection of liquid crystal molecules near the other one of
the substrates, (ii) a VA (Vertical Alignment) mode in
which an alignment direction of liquid crystal molecules
is almost perpendicular to the substrates, and (iii) the like.
[0006] Particularly in a case of the VA mode or the like,
a plurality of alignment regions, i.e., multiple domains,
can be made in each of picture elements so as toimprove
viewing angle dependence. In order to achieve the mul-
tiple domains, there have been proposed (i) a configura-
tion in which each of picture element electrodes has slits
that extend in a direction that is different from domain to
domain and (ii) the like configuration.

[0007] For example, Patent Literature 1 describes a
configuration in which each of subpixel electrodes (the
picture element electrodes) has slits that extend in a plu-
rality of different directions, thereby achieving a plurality
of alignment regions.

[0008] JP 2000193978 A discloses a liquid crystal dis-
play device comprising a couple of substrates and a liquid
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crystal material with negative dielectric anisotropy which
is sandwiched between the substrates. On the surface
of one substrate facing the other substrate, pixel elec-
trodes are arranged in a matrix and data bus lines and
gate bus lines are arranged, and switching elements are
arranged and projection patterns are formed.

[0009] US 6 225967 B1 discloses a liquid-crystal dis-
play capable of reducing the required number of source
drivers which are used in the display, and providing a
reduction of production costs and power consumption of
the display. In the display, pixels for displaying one color
by utilizing a plurality of fundamental colors in combina-
tion are arranged in large numbers. The large number of
pixels are matrix-driven by a large number of scanning
lines and a large number of signal lines.

[0010] EP 2267 521 A1 discloses a liquid-crystal dis-
play device wherein at least either a first substrate or a
second substrate has regions corresponding to subpixels
and provided with ribs for controlling how a liquid crystal
material is aligned. Scanning signal lines and picture el-
ement electrodes are overlapped with each other via an
insulating material. The ribs and the scanning signal lines
are at least partially overlapped with each other.

(Vertically Long Picture Element Electrode)

[0011] The following description discusses a shape of
each of the picture elements in the liquid crystal display
device.

[0012] Generally, each of the picture elements has a
vertically long shape. Accordingly, the picture element
electrodes that correspond to the respective picture ele-
ments each have the vertically long shape. This will be
described with reference to (a) of Fig. 8. (a) of Fig. 8
illustrates how picture elements 14 are arranged in a lig-
uid crystal display device 10 that is capable of color dis-
play.

[0013] Asillustrated in (a) of Fig. 8, in a case of color
display, there are provided three types of picture ele-
ments 14: picture elements 14 thatdisplay R (red), picture
elements 14 that display green (G), and picture elements
14 that display blue (B).

[0014] Each of the picture elements 14 that display R,
each of the picture elements 14 that display G, and each
of the picture elements that display B constitute a group.
This group serves as a pixel 16.

[0015] In view of for example necessity of displaying a
more natural image with respect to a viewer of the liquid
crystal display device 10, the pixel 16 generally has a
substantially square shape. On the other hand, in many
cases, the liquid crystal display device 10 has a shape
of horizontally long rectangle, therefore, each of the pic-
ture elements 14 has the vertically long shape so that a
larger number of signal lines can be drawn toward a long-
er side of the rectangle.

[0016] Specifically, the pixel 16 is divided into three
parts that are adjacent to one another in a horizontal di-
rection, which three parts consist of a picture element 14
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that displays R, a picture element 14 that displays G, and
a picture element 14 that displays B, in such a manner
that each of these picture elements 14 has the vertically
long shape. This makes the pixel 16 correspond to (i)
three of signal lines that extend in a vertical direction (i.e.,
a plurality of image signal lines 34) and (ii) one of signal
lines that extend in a horizontal direction (i.e., a plurality
of scanning signal lines 32). Accordingly, the number of
signal lines that are drawn toward the longer side of the
horizontally long rectangle is greater than the number of
signal lines that are drawn toward a shorter side of the
horizontally long rectangle.

[0017] Further, each of picture element electrodes 60
is provided over a substantially entire area of a corre-
sponding one of the picture elements 14. Therefore, each
of the picture element electrodes 60 also has the verti-
cally long shape, which corresponds to the vertically long
shape of the corresponding one of the picture elements
14.

(Horizontally Long Picture Element Electrode)

[0018] Besides the configuration in which the vertically
long picture element electrodes 60 are provided, there
has also been proposed a configuration in which hori-
zontally long picture element electrodes 60 are provided.
This configuration has been proposed for example to re-
duce power consumption by reducing the number of the
plurality of image signal lines 34. This will be described
below with reference to (b) of Fig. 8. (b) of Fig. 8 illus-
trates, as is the case with (a) of Fig. 8, how picture ele-
ments 14 are arranged in a liquid crystal display device
10 that is capable of color display.

[0019] As illustrated in (b) of Fig. 8, according to the
liquid crystal display device 10 that includes the horizon-
tally long picture element electrodes 60, a pixel 16 is di-
vided into three parts that are adjacent to one another
not in the horizontal direction but in a vertical direction.
This makes the pixel 16 include three horizontally long
picture elements 14, which consist of the picture element
14 that displays R, the picture element 14 that displays
G, and the picture element 14 that displays B.

[0020] Since each of the picture elements 14 has the
horizontally long shape, each of the picture element elec-
trodes 60 also has the horizontally long shape, which
corresponds to the horizontally long shape of each of the
picture elements 14.

[0021] According to this configuration, although the
number of horizontally-extended signal lines (i.e., a plu-
rality of scanning signal lines 32) that correspond to the
pixel 16 increases to three, the number of vertically-ex-
tended signal lines (i.e., a plurality of image signal lines
34) that correspond to the pixel 16 can be reduced to
one. This makes it possible to reduce the number of driv-
ers for the plurality of image signal lines 34, which drivers
generally are more expensive to manufacture and con-
sume more power than drivers for the plurality of scan-
ning signal lines 32. As a result, it is possible to reduce
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power consumption and production costs.

[0022] In addition, the drivers for the plurality of scan-
ning signal lines 32 each have a circuit configuration less
complicated than that of the drivers for the plurality of
image signal lines 34. Therefore, the circuit of each of
the drivers for the plurality of scanning signal lines 32
can be provided, when the plurality of scanning signal
lines 32 and the plurality of image signal lines 34 are
formed, on a substrate on which the plurality of scanning
signal lines 32 and the plurality of image signal lines 34
are provided, thereby further reducing the production
costs. Further, since the drivers for the plurality of scan-
ning signal lines 32 each have the circuit configuration
less complicated than that of the drivers for the plurality
of image signal lines 34, a driver mounting area can be
reduced in its area size. This contributes to downsizing
of the liquid crystal display device 10.

(Patent Literature 2)

[0023] The liquid crystal display device that includes
the horizontally long picture element electrodes is de-
scribed in for example Patent Literature 2. Thatis, Patent
Literature 2 describes a liquid crystal display device that
includes, for the purpose of reducing production costs
and power consumption, picture element electrodes
each of which is long in a direction in which scanning
signal lines extend.

Citation List
Patent Literature 1

[0024] Japanese PatentApplication Publication, Toku-
kai, No. 2006-189610 A (Publication Date: July 20, 2006)

Patent Literature 2

[0025] Japanese PatentApplication Publication, Toku-
kaihei, No. 11-167127 A (Publication Date: June 22,
1999)

Summary of Invention

[0026] According to the conventional configuration as
above, however, there is a problem in which a balance
between (i) display quality and (ii) reducing of production
costs by for example reducing the number of drivers is
difficult to achieve.

[0027] That s, for example in a case where the liquid
crystal display device of Patent Literature 1 is modified
such that it includes, for the purpose of reducing produc-
tion costs etc., the horizontally long picture element elec-
trodes described in Patent Literature 2, the picture ele-
ment electrodes are to be adjacent to each other via a
scanning signal line.

[0028] Accordingtosuchaliquidcrystaldisplaydevice,
a deterioration in display quality is likely to occur partic-
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ularly in the vicinities of the picture elements. This will be
described below.

(Display Quiality in the Vicinities of Picture Elements)

[0029] A deterioration in display quality in the vicinities
of the picture elements is for example a flicker.

[0030] Generally, in order to reduce occurrence of a
flicker etc., it is necessary to reduce, with respect to a
sum of parasitic capacitances (Cpix) of a picture element
electrode, parasitic capacitance (Cgd) formed between
the picture element electrode and a scanning signal line
that drives a picture element corresponding to the picture
element electrode.

[0031] For example, when an electric potential of the
scanning signal line is changed from (i) an electric po-
tential at which a switching element connected with the
picture element electrode is switched on to (ii) an electric
potential at which the switching element is switched off,
an electric potential of the picture element electrode
changes by an amount that depends on (a) a magnitude
of the Cgd with respect to that of the Cpix and (b) an
amount of the change in the electric potential of the scan-
ning signal line. Assume here that the liquid crystal dis-
play device is AC-driven for the purpose of preventing a
deterioration in a liquid crystal material. In this case, if an
absolute value of a voltage applied to liquid crystal is
different between a case where an electric potential of
the picture element electrode is positive with respect to
that of a common electrode and a case where the electric
potential of the picture element electrode is negative with
respect to that of the common electrode, then a display
abnormality such as a flicker or a brightness abnormality
occurs. If that is the case, it is necessary to correct the
electric potential of the picture element electrode by ad-
justing an image signal and/or the electric potential of the
common electrode. Note however that it is difficult to ap-
propriately correct the electric potential of the picture el-
ement electrode in cases where (1) the correction cannot
be carried out for all gray scale levels, (2) the correction
can be carried out only within a limited range due to volt-
age limit, and (3) the correction can be carried out only
in fixed increments (e.g., in increments of 50 mV). In view
of the circumstances, the Cgd is desired to be as small
as possible so that a display defect can be prevented
with only a small correction.

[0032] However, each of the horizontally long picture
element electrodes is adjacent to corresponding ones of
the scanning signal lines over a long distance, and there-
fore the Cgd tends to be large. In addition, generally, an
amplitude of the electric potential of a scanning signal is
greater than an amplitude of the electric potential of the
picture element electrode. Therefore, the Cgd contrib-
utes to a problematic deterioration in display quality such
deterioration as a flicker.

[0033] Further, according to the configuration in which
the picture element electrodes are adjacent to each other
via a corresponding one of the scanning signal lines, a
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deterioration in display quality is likely to occur not only
when the electric potential is changed, but also while the
electric potential is being kept constant. Specifically, an
oblique electric field is likely to be generated between a
picture element electrode and a scanning signal line that
face each other, thereby causing a display unevenness
(alignment abnormality) in a peripheral area of a picture
element that corresponds to the picture element elec-
trode. This alignment abnormality also becomes more
problematic, because each of the horizontally long pic-
ture element electrodes is adjacent to corresponding
ones of the plurality of scanning signal lines over a long
distance.

[0034] The present invention has been made in view
of the problems, and an object of the present invention
is to provide a liquid crystal display device with high dis-
play quality, which (i) includes less drivers for liquid crys-
tal, (i) requires less mounting costs, and (iii) can be man-
ufactured at low cost.

[0035] Further, an object of the present invention is to
provide a liquid crystal display device that is excellent in
a viewing angle characteristic and has high aperture ra-
tio.

[0036] Inordertoattain the above objects, aliquid crys-
tal display device in accordance with the present inven-
tion includes the features of appended claim 1.

[0037] This configuration makes it possible to achieve
a liquid crystal display device with high aperture ratio,
high brightness, and high display quality.

[0038] That is, in the border region between corre-
sponding adjacent ones of the plurality of alignment re-
gions, the liquid crystal molecules are likely to be aligned
disorderly. As a result, the border region is inferior in dis-
play quality in many cases.

[0039] Meanwhile, the plurality of scanning signal lines
are generally made of metal. Accordingly, regions in
which the plurality of scanning signal lines are provided
when viewed from above (i) have light transmittance low-
er than that of other regions or (ii) transmit no light.
[0040] Inthisregard, according to the liquid crystal dis-
play device configured as above, each of the plurality of
scanning signal lines overlaps, when viewed from above,
the border region between the corresponding adjacent
ones of the plurality of alignment regions. Accordingly,
the configuration makes it possible to hide, when the pic-
ture elements are viewed from above, regions of the pic-
ture elements which regions are inferior in display quality.
Further, the configuration makes it possible to suppress
areduction in aperture ratio, which reduction results from
provision of the plurality of scanning signal lines.

[0041] As such, the configuration makes it possible to
suppress such reduction in aperture ratio in a liquid crys-
taldisplay device that has a plurality of alignmentregions.
This makes it possible to achieve a display with high ap-
erture ratio, high brightness, and high display quality.
[0042] Further, according to the configuration, (i) each
of the plurality of scanning signal lines and (ii) the border
region between corresponding adjacent ones of the plu-
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rality of alignment regions in each of the picture elements
overlap each other when viewed from above. In other
words, each of the plurality of scanning signal lines ex-
tends, when viewed from above, through corresponding
ones of the picture elements.

[0043] As described earlier, in a configuration in which
a scanning signal line is provided between any of respec-
tive adjacent picture elements, a transverse electric field
is generated between the scanning signal line and cor-
responding picture element electrodes. In this regard,
according to the configuration, it is possible to prevent a
reduction in display quality, which reduction results from
for example such a traverse electric field.

[0044] Further, according to the configuration, each of
the picture element electrodes has (i) the first side that
extends in the direction in which the corresponding one
of the plurality of scanning signal lines extends and (ii)
the second side that extends in the direction in which the
corresponding one of the plurality of image signal lines
extends, the first side being longer than the second side.
In other words, each of the picture element electrodes
has a configuration of a so-called horizontally long picture
element electrode. This configuration makes it possible,
as described earlier, to reduce the number of the plurality
of image signal lines.

[0045] Accordingly, itis possible to reduce the number
of drivers for the plurality of image signal lines, which
drivers generally consume much power and are expen-
sive to manufacture. As aresult, it is possible to achieve
a liquid crystal display device that includes less drivers
and requires less mounting costs and therefore is inex-
pensive to manufacture and consumes less power.
[0046] Further, according to the configuration, each of
the picture elements has the plurality of alignment re-
gions, in each of which the liquid crystal molecules are
aligned in the direction that is different from those in the
others of the plurality of alignment regions. This makes
it possible to provide a stable display at any viewing an-
gle, thereby making it possible to achieve a liquid crystal
display device that is excellent in a viewing angle char-
acteristic.

[0047] As so far described, according to the configu-
ration, it is possible to achieve a liquid crystal display
device with high display quality, which (i) includes less
drivers for liquid crystal, (ii) requires less mounting costs,
and (iii) can be manufactured at low cost. Further, with
the configuration, it is possible to achieve a liquid crystal
display device that is excellent in a viewing angle char-
acteristic and has high aperture ratio.

[0048] According to the configuration, each picture el-
ement has four alignment regions: two in one direction
and two in another direction that is substantially orthog-
onal to the one direction. This makes it possible to
achieve a wider viewing angle.

[0049] Further, according to the configuration, the con-
tacthole is in the intersection, in which generally the liquid
crystal molecules are disorderly aligned and which is in-
ferior in display quality. Therefore, even if the contact
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hole, which does not contribute to display, is provided in
a corresponding one of the picture elements, display
brightness is not so much reduced.

[0050] The liquid crystal display device in accordance
with the present invention is preferably configured such
that the first substrate is further provided with: storage
capacitor lines which are provided so as to extend in the
direction in which the scanning signal lines extend, a ma-
jor part of each of the storage capacitor lines is provided
between corresponding adjacent ones of the picture el-
ement electrodes, the corresponding adjacent ones of
the picture element electrodes being adjacent to each
other in the direction in which the image signal lines ex-
tend, and each of the storage capacitor lines and the
corresponding adjacent ones of the picture element elec-
trodes at least partially overlapping one another via an
insulation film when viewed from the second substrate
side.

[0051] According to the configuration, it is possible to
further improve display quality.

[0052] That is, generally, an area between any of re-
spective adjacent ones of the picture element electrodes
is inferior in display quality. In this regard, according to
the configuration, each of the storage capacitor lines,
which are generally made of metal that has a light-shield-
ing property, is provided in the area between the adjacent
ones of the picture element electrodes.

[0053] In this way, the area that is inferior in display
quality is hidden. Accordingly, it is possible to prevent a
reduction in display quality.

[0054] The liquid crystal display device in accordance
with the present invention is preferably configured such
thatthe connection electrodes and the respective storage
capacitor lines at least partially overlap each other via
the insulation film when viewed from the second
subrstrate side.

[0055] According to the configuration, in an area be-
tween any of respective adjacent ones of the picture el-
ement electrodes, a corresponding one of the storage
capacitor lines overlaps a corresponding one of the con-
nection electrodes each of which extends from a corre-
sponding one of the plurality of switching elements.
[0056] Accordingly, it is possible to form a storage ca-
pacitor by the corresponding one of the storage capacitor
lines and the corresponding one of the connection elec-
trodes, without largely reducing aperture ratio.

[0057] Further, particularly in a case where forexample
(i) the plurality of switching elements are transistor ele-
ments and (ii) each of the connection electrodes extends
from a drain electrode of a corresponding one of the tran-
sistor elements, it is possible to easily carry out a discon-
nection test.

[0058] Thatis, although disconnection of abusline etc.
can be detected relatively easily by a continuity test etc.,
disconnection of a wire that extends from a correspond-
ing one of the transistor elements cannot be detected
without a test of higher level such as pseudo lighting.
[0059] In this regard, according to the configuration,
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there is no need to unduly lengthen connection wires so
as to obtain a storage capacitance of desired level. This
makes it possible to detect disconnection by an easy test.
Further, it is possible to prevent a reduction in yield.
[0060] The liquid crystal display device in accordance
with the present invention is preferably configured such
that, in areas where the connection electrodes and the
respective storage capacitor lines overlap each other
when viewed from the second substrate side, the con-
nection electrodes and respective reference picture ele-
ment electrodes overlap each other via the insulation film
when viewed from the second substrate side, the refer-
ence picture element electrodes being ones which are
connected with the respective connection electrodes, (i)
the storage capacitor lines and (ii) the respective refer-
ence picture element electrodes and the respective
neighboring picture element electrodes overlap each oth-
er via the insulation film when viewed from the second
substrate side, the connection electrodes are provided
in a layer which is closer to the reference picture element
electrodes than is a layer in which the storage capacitor
lines are provided; and areas where the connection elec-
trodes and the reference picture element electrodes
overlap each other is larger than areas where the storage
capacitor lines and the reference picture element elec-
trodes overlap each other.

[0061] According to the configuration, each of the ref-
erence picture element electrodes is less affected by a
corresponding one of the storage capacitor lines. That
is, according to the configuration, the connection elec-
trodes are provided in the layer which is closer to the
reference picture element electrodes than the layer in
which the storage capacitor lines are provided is, and the
areas where the connection electrodes and the reference
picture element electrode overlap each other is larger
than areas where the storage capacitor lines and the ref-
erence picture element electrode overlap each other.
[0062] The connection electrodes provided between
the storage capacitor lines and the reference picture el-
ement electrodes are likely to function as plates that
shield against an electric field.

[0063] Accordingly, the configuration makes it possible
to prevent the reference picture element electrodes from
receiving an electromagnetic effect of the storage capac-
itor lines. This makes it possible to suppress a reduction,
in display quality, which results from the effect of the stor-
age capacitor lines.

[0064] The liquid crystal display device in accordance
with the present invention is preferably configured such
that the each contact hole and a corresponding one of
the plurality of scanning signal lines do not overlap each
other when viewed from the second substrate side.
[0065] The configuration makes it possible to suppress
occurrence of a short circuit failure in the vicinity of the
contact hole.

[0066] That is, the contact hole is for connecting each
of the connection electrodes with a corresponding one
of the picture element electrodes.
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[0067] Under the circumstances, particularly in a case
where the each of the connection electrodes serves as
a counter electrode for a corresponding one of the stor-
age capacitor lines, the storage capacitor line needs to
be provided so that the storage capacitor line and the
connection electrode substantially overlap each other but
are in respective different layers. On the other hand, the
storage capacitor lines and the plurality of scanning sig-
nal lines are provided in a single layer.

[0068] In this regard, according to the configuration,
each contact hole and a corresponding one of the plurality
of scanning signal lines do not overlap each other when
viewed from above. Accordingly, it is possible to provide
the storage capacitor lines so as to form storage capac-
itors by the storage capacitor lines and the connection
electrodes, while suppressing occurrence of a short cir-
cuit failure in the vicinity of the contact hole, which failure
occurring between a corresponding one of the plurality
of scanning signal lines and a corresponding one of the
storage capacitor lines.

[0069] Further, in a region where the contact hole is
provided, a corresponding one of the connection elec-
trodes and a corresponding one of the picture element
electrodes are provided. Under the circumstances, if a
corresponding one of the scanning signal line is provided
near the contact hole, a Cgd may be enhanced, thereby
causing a deterioration in display quality.

[0070] The liquid crystal display device in accordance
with the present invention is preferably configured such
that the second substrate is further provided with: a black
matrix, the contact holes being covered by the black ma-
trix when viewed from the second substrate side.
[0071] Accordingtothe configuration, the contact hole,
which does not contribute to a display, is covered by the
black matrix. This makes it possible to provide the contact
hole in each of the picture elements, while suppressing
a reduction in display quality.

[0072] The liquid crystal display device in accordance
with the present invention is preferably configured such
that a major part of each of the connection electrodes is
provided between corresponding adjacent ones of the
picture element electrodes, the corresponding adjacent
ones of the picture element electrodes being adjacent to
each other in the direction in which the image signal lines
extend; and each of the connection electrodes extends
from an area between corresponding adjacent ones of
the picture element electrodes to the contact hole, when
viewed from the second substrate side, via a correspond-
ing one of the two border regions each between the two
alignment regions which are adjacent to each other in
the direction in which the scanning signal lines extend.
[0073] According to the configuration, each of the con-
nection electrodes extends from the area between cor-
responding adjacent ones of the picture elements to the
contact hole via the two border regions each between
the two alignment regions.

[0074] Thatis, a wire having a light-shielding property
is provided in a region that is inferior in display quality as
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described earlier. Accordingly, it is possible to provide
desired wires while suppressing a reduction in display
brightness.

[0075] The liquid crystal display device in accordance
with the present invention is preferably configured such
that each of the picture element electrodes has at least
two parallel slits in each of the plurality of alignment re-
gions; the direction in which said at least two parallel slits
extend is different in two pairs of the four alignment re-
gions while it is the same in each alignment region pair.
[0076] According to the configuration, each of the pic-
ture element electrodes has slits. Accordingly, it is pos-
sible to easily control alignment of the liquid crystal mol-
ecules in each of the plurality of alignment regions.
[0077] The liquid crystal display device in accordance
with the present invention is preferably configured such
that each of the picture element electrodes has, in each
of the plurality of alignment regions, a comb-teeth shape
since it has said at least two parallel slits; each of the
picture element electrodes has a main line region via
which branch line regions in the plurality of alignment
regions are electrically connected with one another; and
the main line region and a corresponding one of the scan-
ning signal lines at least partially overlap each other via
the insulation film when viewed from the second sub-
strate side.

[0078] The liquid crystal display device in accordance
with the present invention is preferably configured such
that the corresponding one of the plurality of scanning
signal lines is covered by the main line region when
viewed from above.

[0079] According to the configuration, each of the plu-
rality of scanning signal lines overlaps the main line re-
gion of a corresponding one of the picture element elec-
trodes. Therefore, the main line region is likely to shield
the liquid crystal molecules in a corresponding one of the
picture elements against an effect of an electric filed that
is from the each of the plurality of scanning signal lines.
Accordingly, itis possible to achieve high quality display.
[0080] Further, in a case where each of the plurality of
scanning signal lines is covered by the main line region
when viewed from above, the electric field is more likely
to be blocked. This makes it possible to achieve display
with higher quality.

[0081] The liquid crystal display device in accordance
with the present invention is preferably configured such
that the second substrate is further provided with: colum-
nar spacers, for keeping a gap between the first substrate
and the second substrate, which are provided so that the
columnar spacers and the picture element electrodes do
not overlap one another when viewed from above.
[0082] According to the configuration, spacers, which
may contribute toreductionin aperture ratio, are provided
in a region in which no picture element electrode is pro-
vided and which does not contribute to a display.
[0083] Accordingly, itis possible to provide the spacers
while suppressing a reduction in display brightness.
[0084] As so far described, the liquid crystal display
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device in accordance with the present invention is con-
figured such that (i) each of picture elements has a plu-
rality of alignment regions, in each of which liquid crystal
molecules contained in a liquid crystal layer are aligned
in a direction that is different from those in the others of
the plurality of alignment regions, and (ii) each of a plu-
rality of scanning signal lines and a border region be-
tween corresponding adjacent ones of the plurality of
alignment regions at least partially overlap each other
when viewed from above.

[0085] Accordingly, it is possible to achieve a liquid
crystal display device with high display quality, which (i)
includes less drivers for liquid crystal, (ii) requires less
mounting costs, and (iii) can be manufactured at low cost.

Brief Description of Drawings
[0086]

Fig. 1, which shows an embodiment of the present
invention, is a view schematically illustrating how a
liquid crystal display device is configured.

Fig. 2 is a cross-sectional view taken along line A-A
of Fig. 1.

Fig. 3 is a cross-sectional view taken along line B-B
of Fig. 1.

Fig. 4, which shows another embodiment of the
present invention, is a view schematically illustrating
how a liquid crystal display device is configured.

Fig. 5 shows a comparative example of a liquid crys-
tal display device not according to the presentinven-
tion.

Fig. 6 shows a further comparative example of a lig-
uid crystal display device not according to the
present invention.

Fig. 7 shows a further comparative example of a lig-
uid crystal display device not according to the
present invention.

Fig. 8(a) and (b) are views illustrating how picture
element electrodes are arranged. (a) of Fig. 8 is for
a case where the picture element electrodes each
have a vertically long shape. (b) of Fig. 8 is for a case
where the picture element electrodes each have a
horizontally long shape.

Reference Signs List
[0087]

10 Liquid Crystal Display Device
14 Picture Element
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16 Pixel

22 First Substrate

24 Second Substrate

26 Liquid Crystal Layer
32 Scanning Signal Line
34 Image Signal Line

36 Storage Capacitor Line
50 Switching Element

54 Connection Electrode

58 Contact Hole

60 Picture Element Electrode

60a Reference picture element Electrode
60b  Neighboring Picture Element Electrode
62 Slit

64 Branch Line Region
66 Main Line Region

66a  First Main Line Region (Main Line Region)
66b  Second Main Line Region (Main Line Region)
66¢c  Third Main Line Region (Main Line Region)
66d Fourth Main Line Region (Main Line Region)

70 Insulation Film

90 Common Electrode

R1 First Alignment Region (Alignment Region)
R2 Second Alignment Region (Alignment Region)
R3 Third Alignment Region (Alignment Region)
R4 Fourth Alignment Region (Alignment Region)

R11  First Border Region (Border Region)
R12  Second Border Region (Border Region)
R13  Third Border Region (Border Region)
R14  Fourth Border Region (Border Region)
R20  Border Central Region (Intersection)

Direction Indicated by Arrow X (Direction in Which Scan-
ning Signal Line Extends)

Direction Indicated by Arrow Y (Direction in Which Image
Signal Line Extends)

Description of Embodiments
Embodiment 1

[0088] An embodiment of the present invention is de-
scribed below with reference to the drawings.

(Schematic Configuration of Picture Element)

[0089] Fig. 1is a view schematically illustrating how a
liquid crystal display device 10 of the present embodi-
ment is configured.

[0090] As illustrated in Fig. 1, the liquid crystal display
device 10 of the present embodimentis a so-called active
matrix liquid crystal display device 10. As described ear-
lier, the liquid crystal display device 10 includes switching
elements 50 in respective picture elements 14. Specifi-
cally, TFT (Thin Film Transistor) elements, which serve
as the switching elements 50, are provided in the respec-
tive picture elements 14.

[0091] Further, for the purpose of controlling the
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switching elements 50, there are provided a plurality of
scanning signal lines 32 and a plurality of image signal
lines 34 so that they intersect each other. The switching
elements 50 are provided at respective intersections of
the plurality of scanning signal lines 32 and the plurality
of image signal lines 34.

[0092] Further, a plurality of storage capacitor lines 36
are provided in parallel with the plurality of scanning sig-
nal lines 32.

[0093] Each of the plurality of image signal lines 34
and a corresponding one of the plurality of storage ca-
pacitor lines 36 define a region which is in a substantially
rectangular shape. Such a region corresponds to a pic-
ture element 14. A corresponding picture element elec-
trode 60 is provided in such a region. That is, according
to the present embodiment, each of the picture elements
14 does not correspond to a region which is defined by
a corresponding one of the plurality of image signal lines
34 and a corresponding one of the plurality of scanning
signal lines 32. Namely, each of the plurality of scanning
signal lines 32 is provided so as to extend through and
drive corresponding ones of the picture elements 14.
[0094] Specifically, the each of the plurality of scanning
signal lines 32 is substantially centrally-provided be-
tween corresponding adjacent ones of the plurality of
storage capacitor lines 36. That is, the each of the plu-
rality of scanning signal lines 32 is provided so as to ex-
tend (i) through a substantially central part of the corre-
sponding one of the picture elements 14 in a direction in
which the corresponding one of the plurality of image
signal lines 34 extends (i.e., in a direction indicated by
an arrow Y shown in Fig. 1 [i.e., in a vertical direction])
and (ii) in parallel with a direction in which the correspond-
ing one of the plurality of storage capacitor lines 36 ex-
tends (i.e., in a direction indicated by an arrow X shown
in Fig. 1 [i.e., in a horizontal direction]).

(Horizontally Long Picture Element)

[0095] The picture element electrodes 60 in accord-
ance with the present embodiment each have a horizon-
tally long shape.

[0096] Specifically, according to the liquid crystal dis-
play device 10 of the present embodiment, the plurality
of scanning signal lines 32 and the plurality of storage
capacitor lines 36 are provided so as to extend in the
horizontal direction (i.e., in the direction indicated by the
arrow X), whereas the plurality of image signal lines 34
are provided so as to extend in the vertical direction (i.e.,
in the direction indicated by the arrow Y). In a relation
between a corresponding one of the plurality of storage
capacitor lines 36 and a corresponding one of the plurality
of image signal lines 34, by which each of the picture
elements 14 is defined, a distance between the corre-
sponding one of the plurality of image signal lines 34 and
its adjacent image signal line 34 is longer than a distance
between the corresponding one of the plurality of storage
capacitor lines 36 and its adjacent storage capacitor line



15 EP 2 287 658 B1 16

36.

[0097] Accordingly, each of the picture elements 14,
which is substantially defined by a corresponding one of
the plurality of storage capacitor lines 36 and a corre-
sponding one of the plurality of image signal lines 34,
has a horizontally long shape. This causes each of the
picture element electrodes 60 to have the horizontally
long shape as a whole.

(Alignment Region)

[0098] The following description more specifically dis-
cusses, with reference to Fig. 1, how each of the picture
elements 14 is configured.

[0099] The liquid crystal display device 10 of the
presentembodiment has, in each of the picture elements
14, a plurality of alignment regions. Note here that each
of the plurality of alignment regions stands for a region
in which liquid crystal molecules contained in a liquid
crystal layer are oriented in a substantially identical di-
rection. That is, the liquid crystal display device 10 of the
presentembodiment has, in each of the picture elements
14, a plurality of regions whose orientation directions are
different from each other. This will be specifically de-
scribed below.

[0100] According to the liquid crystal display device 10
of the present embodiment, each of the picture elements
14 is divided into four alignment regions (i.e., alignment
regions R1, R2, R3, and R4).

[0101] Specifically, each of the horizontally long pic-
ture elements 14 is almost evenly divided into (i) two
alignment regions that are adjacent to each other in a
direction (i.e., in the direction indicated by the arrow X)
in which long sides of the picture element 14 extend (such
a direction is hereinafter referred to as a long side direc-
tion) and (ii) two alignment regions that are adjacent to
each other in a direction (i.e., in the direction indicated
by the arrow Y) in which short sides of the picture element
14 extend.

[0102] Thatis, in each of the picture elements 14, the
alignment regions R1 and R2 are adjacent to each other
in the long side direction, and the alignment regions R3
and R4 are adjacent to each other in the long side direc-
tion.

[0103] Similarly, in the picture element 14, the align-
ment regions R1 and R3 are adjacent to each other in
the short side direction, and the alignment regions R2
and R4 are adjacent to each other in the short side di-
rection.

(Border Region)

[0104] Since each of the picture elements 14 is divided
into the four alignment regions as above, the picture el-
ement 14 has four border regions, i.e., a border region
formed between any of respective adjacent two of the
four alignment regions.

[0105] Specifically, as illustrated in Fig. 1, there are
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two of the four border regions that extend in the long side
direction, i.e., (i) afirstborderregion R11 formed between
the alignment region R1 and the alignment region R3 and
(i) asecond borderregion R12 formed between the align-
ment region R2 and the alignment region R4.

[0106] On the other hand, there are the other two of
the four border regions that extend in the short side di-
rection, i.e., (iii) athird border region R13 formed between
the alignment region R1 and the alignment region R2 and
(iv) a fourth border region R14 between the alignment
region R3 and the alignment region R4.

[0107] The border regions intersect each other in a
central region (intersection region) of each of the picture
elements 14. In other words, the central region is a border
central region R20 in which the alignment regions are
adjacent to one another.

[0108] Generally, the liquid crystal molecules are likely
tobe oriented disorderly in each of the four border regions
and the border central region. This is likely to cause a
deterioration in display quality. In view of the circum-
stances, it is preferable that each of the four border re-
gions and the border central region block the light by use
of light-shielding materials such as metal wires or black
matrices (later described).

(Picture Element Electrode)

[0109] The following description discusses a picture
element electrode 60.

[0110] According to the liquid crystal display device 10
of the present embodiment, the plurality of alignment re-
gions are formed by configuring the picture element elec-
trode 60 such that the shape of the picture element elec-
trode 60 differs from alignmentregion to alignment region
in the picture element 14.

[0111] Specifically, according to the liquid crystal dis-
play device 10 of the present embodiment, the picture
element electrode 60 has a so-called comb-teeth shape
(see Fig. 1). In each of the picture elements 14, there are
provided regions in each of which a direction in which
the comb teeth extend is different.

(Branch Line Region)

[0112] Specifically, the picture element electrode 60
has a plurality of missing parts, which serve as slits 62.
The slits 62 in each of the four alignment regions extend
in parallel with one anotherin an identical direction, which
direction differs from alignment region to alignment re-
gion.

[0113] Accordingly, each of (i) an electric field and (ii)
a voltage which are applied to the liquid crystal molecules
differs from alignment region to alignment region. This
causes orientation directions of the liquid crystal mole-
cules to differ from alignment region to alignment region.
[0114] More specifically, the slits 62 in the first align-
ment region R1 and the fourth alignment region R4 are
at an angle of approximately -45 degrees with the direc-
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tion indicated by the arrow X. On the other hand, the slits
62 in the second alignment region R2 and the third align-
ment region R3 are at an angle of approximately +45
degrees with the direction indicated by the arrow X.

(Main Line Region)

[0115] Since the picture element electrode 60 has the
slits 62, the picture element electrode 60 has thin-line
shaped electrodes that result from the slits 62. The thin-
line shaped electrodes are branch line regions 64, which
are electrically connected with one another via main line
regions 66. Specifically, the main line regions 66 are pro-
vided in the respective border regions. Not only a plurality
of branch line regions 64 that belong to their alignment
region are connected with one another by the main line
regions 66, but also branch line regions 64 of groups that
belongto the respective alignmentregions are connected
with one another by the main line regions 66. This allows
all the branch line regions 64 to have an identical electric
potential irrespective of which alignment region they be-
long to. It follows that the picture element electrode 60
in each of the picture elements 14, as a whole, has an
identical electric potential.

[0116] As described above, the main line regions 66
are providedin a border region between any of respective
adjacent two of the alignment regions. That is, a range
in which the border regions and the border central region
are provided is substantially identical to a range in which
the main line regions 66 are provided. In other words,
the main line regions 66 in each of the picture elements
14 are arranged substantially crisscross.

[0117] Specifically, branch line regions 64 that belong
to the firstalignmentregion R1 are connected with branch
line regions 64 that belong to the third alignment region
R3, via a first main line region 66a that extends in the
direction indicated by the arrow X. Similarly, branch line
regions 64 that belong to the second alignment region
R2 are connected with branch line regions 64 that belong
to the fourth alignment region R4, via a second main line
region 66b that extends in the direction indicated by the
arrow X.

[0118] Further, the branch line regions 64 that belong
to the first alignment region R1 are connected with the
branch line regions 64 that belong to the second align-
ment region R2, via a third main line region 66c¢ that ex-
tends in the direction indicated by the arrow Y. Similarly,
the branch line regions 64 that belong to the third align-
ment region R3 are connected with the branch line re-
gions 64 that belong to the fourth alignment region R4,
via a fourth main line region 66d that extends in the di-
rection indicated by the arrow Y.

(Central Connection Region)
[0119] The following description discusses how the

picture element electrode 60 is shaped in the border cen-
tral region R20 where the border regions intersect each
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other.

[0120] According to the present embodiment, the pic-
ture element electrode 60 has, in its border central region
R20, a solid region that has no slit 62. The solid region
is a central connection region 68.

[0121] Inthecentral connectionregion 68, forexample,
the picture element electrode 60 is connected with a wire
that extends from a corresponding switching element 50.
This will be described later.

(Positional Relation Among Wires)

[0122] The following description discusses how wires
are arranged in the liquid crystal display device 10 of the
present embodiment.

(Scanning Signal Line)

[0123] First, the following description discusses a
scanning signal line 32. As described earlier, each of the
scanning signal lines 32 is provided so as to extend
through corresponding ones of the picture elements 14
thatare driven by the each of the scanning signal lines 32.
[0124] Specifically, according to the present embodi-
ment, each TFT (Thin Film Transistor) element, which
serves as a switching element 50, is provided in a cor-
responding one of the picture elements 14 so as to be in
a substantially central part of a peripheral part of the cor-
responding one of the picture elements 14, which periph-
eral part extends in the vertical direction. In other words,
each switching element 50 is provided in a substantially
central part of a short side of the corresponding one of
the picture elements 14, which has a horizontally long
rectangular shape.

[0125] The scanning signal line 32 extends in the hor-
izontal direction, via the switching element 50, so as to
pass through a central part of the short side of the picture
element 14.

[0126] Note here that, as described earlier, according
to the liquid crystal display device 10 of the present em-
bodiment, each of the picture elements 14 is almost even-
ly divided into (i) two alignment regions that are adjacent
toeachotherinthe long side direction (i.e., inthe direction
indicated by the arrow X) and (ii) two alignment regions
that are adjacent to each other in the short side direction
(i.e., the direction indicated by the arrow Y). Accordingly,
each of the scanning signal lines 32 overlaps, when
viewed from above, corresponding ones of the border
regions each of which is formed between any of respec-
tive adjacent two of the four alignment regions.

[0127] Specifically, due to the relation between (i) the
scanning signal line 32 and (ii) the corresponding ones
of the border regions, most of the scanning signal line 32
and each of the first border region R11 and the second
border region R12 overlap each other.

[0128] On the other hand, due to the relation between
(i) the scanning signal line 32 and (ii) the picture element
electrode 60, the scanning signal line 32 and the main
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line regions 66 mainly overlap each other when viewed
from above.

[0129] Specifically, the scanning signal line 32 is pro-
vided (i) between the first alignment region R1 and the
third alignment region R3 and (ii) between the second
alignment region R2 and the fourth alignment region R4.
Accordingly, (a) the scanning signal line 32 and (b) each
of the first main line region 66a and the second main line
region 66b, which are ones of the main line regions 66
and extend in the direction indicated by the arrow X, over-
lap each other. Further, the scanning signal line 32 and
the central connection region 68, which is located be-
tween the first main line region 66a and the second main
line region 66b, overlap each other.

[0130] More specifically, according to the liquid crystal
display device 10 of the present embodiment, each of
the main line regions 66 is greater in width than the scan-
ning signal line 32.

[0131] Further, when viewed from above, the scanning
signal line 32 is covered by the main line regions 66 and
the central connection region 68.

[0132] With the configuration, it is possible for a liquid
crystal layer to be less affected by a signal (an electric
potential) which is applied to the scanning signal line 32.
This is because, since the picture element electrode 60
(i.e., the main line regions 66 and the central connection
region 68) is provided between the scanning signal line
32 and the liquid crystal layer, the liquid crystal layer is
blocked from being affected by the scanning signal line
32.

[0133] Further, the scanning signal line 32 has a sub-
stantially U-shaped bent part, when viewed from above,
in a region in which the scanning signal line 32 and the
central connection region 68 overlap each other. This is
mainly because the U-shaped bent part allows the scan-
ning signal line 32 to bypass a contact hole 58 which is
provided in the central connection region 68.

[0134] The contact hole 58 causes the switching ele-
ment 50 to electrically connect with the picture element
electrode 60 (later described in detail). Specifically, the
switching element 50 is connected with the picture ele-
ment electrode 60, via a connection electrode 54 that
extends from the switching element 50.

[0135] The connection electrode 54 serves also as a
storage capacitor counter electrode 40. Therefore, an
insulation film 70 is provided between the connection
electrode 54 and a storage capacitor line 36 which is
provided in a layer which is different from a layer in which
the insulation film 70 is provided, so that the connection
electrode 54 and the storage capacitor line 36 substan-
tially overlap each other. This causes a storage capacitor
to be formed by the connection electrode 54 and the stor-
age capacitor line 36.

[0136] Note here that the storage capacitor line 36 and
the scanning signal line 32 are generally provided in a
single layer. It is therefore necessary to prevent for ex-
ample a short circuit between the scanning signal line 32
and the storage capacitor line 36 from occurring in the
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vicinity of the contact hole 58. On this account, the scan-
ning signal line 32 is bent in substantially the U shape so
as to bypass the contact hole 58.

(Connection Electrode)

[0137] Next, the following description discusses the
connection electrode 54. The connection electrode 54
refers to an electrode via which the switching element 50
is electrically connected with the picture element elec-
trode 60.

[0138] According to the liquid crystal display device 10
of the present embodiment, the connection electrode 54
serves also as the storage capacitor counter electrode
40. The storage capacitor counter electrode 40 refers to,
as described earlier, an electrode that causes the storage
capacitor to be formed by the electrode and the storage
capacitor line 36. This will be specifically described be-
low.

[0139] The connection electrode 54 has one end that
is connected with a drain electrode 52 of the TFT element
(i.e., the switching element 50). Note here that, according
to the liquid crystal display device 10 of the present em-
bodiment, the switching element 50 is provided in the
central part of the short side of one of two picture ele-
ments 14 which are adjacent to each otherin the direction
indicated by the arrow Y. Therefore, the connection elec-
trode 54 first extends in the direction indicated by the
arrow Y (i.e., in the vertical direction) so as to be directed
toward an area between the two picture elements 14
which are adjacent to each otherin the direction indicated
by the arrow Y.

[0140] Note herethat, as described earlier, the storage
capacitorline 36 is provided between the adjacent picture
elements 14 so as to extend in the direction indicated by
the arrow X.

[0141] The connection electrode 54, which is thus di-
rected toward the area between the adjacent picture el-
ements 14, extends in the direction indicated by the arrow
X such that the connection electrode 54 and the storage
capacitor line 36 overlap each other when viewed from
above. A part of the entire connection electrode 54, in
which the part and the storage capacitor line 36 overlap
each other when viewed from above, serves as the stor-
age capacitor counter electrode 40.

[0142] The storage capacitor is formed by the storage
capacitor line 36 and the storage capacitor counter elec-
trode 40.

[0143] The connection electrode 54, which serves as
the storage capacitor counter electrode 40, extends be-
tween the adjacent picture elements 14 substantially
throughout the long side of the picture element 14 which
is in the horizontally long rectangular shape.

(Extension in Y Direction)

[0144] Next, the following description discusses a part,
of the connection electrode 54, which extends from the
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central part of the long side (peripheral part) of the picture
element 14 toward a central part of the picture element
14.

[0145] Thatis, each connection electrode 54 between
adjacent picture elements 14 extends, in the direction
indicated by the arrow Y, from a central part of a long
side of a corresponding one of the adjacent picture ele-
ments 14 toward a central part of the corresponding one
of the adjacent picture elements 14.

(First Wide Part)

[0146] The connection electrode 54 is widened in its
bifurcation where the connection electrode 54, which ex-
tends between the adjacent picture elements 14 in the
direction indicated by the arrow X, extends toward the
central part of the corresponding one of the adjacent pic-
ture elements 14. The wider part is referred to as a con-
nection electrode first wide part 56.

[0147] Specifically, the connection electrode 54 is wid-
ened in the connection electrode first wide part 56 so as
to have a lozenge shape (see Fig. 1).

[0148] The connection electrode first wide part 56 has
the lozenge shape so as to (i) match a shape ofthe picture
element electrode 60 and (ii) widen the connection elec-
trode while suppressing a reduction in aperture ratio.
[0149] Specifically, as described earlier, the picture el-
ement electrode 60 has the slits 62 in the liquid crystal
display device 10 of the present embodiment. The con-
nection electrode first wide part 56 is adjacent to the third
alignment region R3 and to the fourth alignment region
R4. The third alignment region R3 has slits 62 each of
which extends at an angle of approximately +45 with the
direction indicated by the arrow X. On the other hand,
the fourth alignment region R4 has slits 62 each of which
extends at an angle of approximately -45 degrees with
the direction indicated by the arrow X. Since the direc-
tions of the slits 62 are different in the adjacent alignment
regions R3 and R4, there exists a dead space, which has
a triangular shape and is difficult to be efficiently used.
[0150] The dead space exists also in a neighboring
picture element 14 which is provided in the direction in-
dicated by the arrow Y. Therefore, such two dead spaces
caused by the adjacent picture elements 14 make up the
lozenge shape.

[0151] Note here that the connection electrode 54 is
generally made of metal that has a light-shielding prop-
erty. The dead space does notat all contribute to adisplay
or may contribute to a display with low quality. Therefore,
even if the connection electrode first wide part 56 is se-
cured in the dead space, it is possible to suppress a re-
duction in aperture ratio etc.

[0152] Meanwhile, the connection electrode first wide
part 56 serves as the storage capacitor counter electrode
40. Accordingly, the larger area the connection electrode
first wide part 56 has, the greater storage capacitor can
be formed. This will be described below.

[0153] That is, as described earlier, the connection
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electrode 54 and the storage capacitor line 36 overlap
each other, when viewed from above, inthe area between
the adjacent picture elements 14. This makes it possible
to form a storage capacitor between the connection elec-
trode 54 (storage capacitor counter electrode 40) and
the storage capacitor line 36.

[0154] Further, the storage capacitor line 36 is also
widened in an area where the storage capacitor line 36
and the connection electrode first wide part 56 overlap
each other when viewed from above. That is, the storage
capacitor line 36 has a storage capacitor line first wide
part, which has a shape substantially identical to that of
the connection electrode first wide part 56.

[0155] As such, as described earlier, it is possible to
increase storage capacitor without reducing, not that
much, the aperture ratio etc. of the connection electrode
first wide part 56 (which serves as the storage capacitor
counter electrode 40) and the storage capacitor line first
wide part 38.

(Second Wide Part)

[0156] The connection electrode 54 and the storage
capacitor line 36 extend, in the direction indicated by the
arrow Y, toward the central part of the picture element
14 from the connection electrode first wide part 56 and
the storage capacitor line first wide part 38, respectively.
[0157] Specifically, the connection electrode 54 and
the storage capacitor line 36 extend, in the fourth border
region R14 between the third alignment region R3 and
the fourth alignment region R4, so as to reach the border
central region R20.

[0158] The connection electrode 54 and the storage
capacitor line 36 overlap each other, when viewed from
above, in the fourth border region R14 where the con-
nection electrode 54 and the storage capacitor line 36
extend. This makes it possible to form a storage capac-
itor, in the fourth border region R14, between the con-
nection electrode 54 and the storage capacitor line 36.
[0159] Moreover, as is the case with the earlier-de-
scribed dead space in which the first wide part is provid-
ed, the fourth border region R14 does not at all contribute
to a display or may contribute to a display with low quality.
Therefore, even if the connection electrode 54 and the
storage capacitor line 36 extend in the fourth border re-
gionR14,itis possible to suppress areduction in aperture
ratio etc.

(Second Wide Part)

[0160] The connection electrode 54 and the storage
capacitor line 36, each of which extends in the fourth
borderregion R14 so as toreach the border central region
R20, are widened in the border central region R20 (see
Fig. 1).

[0161] Specifically, the connection electrode 54 has a
widened part, i.e., a connection electrode second wide
part 57, and the storage capacitor line 36 has a widened
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part, i.e., a storage capacitor line second wide part 39.
[0162] Asisthe case with the connection electrode first
wide parts, the connection electrode second wide part
57 and the storage capacitor line second wide part 39
have a substantially identical shape, and overlap each
other when viewed from above.

[0163] Note here that the connection electrode second
wide part 57 serves also as the storage capacitor counter
electrode 40. This causes a storage capacitor to be
formed by the connection electrode second wide part 57
and the storage capacitor line second wide part 39. As
such, it is possible to increase storage capacitor.
[0164] Further, the border central region R20 does not
atall contribute to a display or may contribute to a display
with low quality. Therefore, even if the connection elec-
trode second wide part 57 and the storage capacitor line
second wide part 39 are secured in the border central
region R20, it is possible to suppress a reduction in ap-
erture ratio etc.

[0165] Furthermore, in a case where the border re-
gions such as the border central region R20 are inferior
in the display quality to the other regions, provision of the
storage capacitor line 36 and the connection electrode
54, which are generally made of metal that has a light-
shielding property, in the border regions makes it possi-
ble to suppress a reduction in display quality of the liquid
crystal display device 10 as a whole.

(Contact Hole)

[0166] Inthe bordercentral region R20, the connection
electrode 54 and the picture element electrode 60, which
are provided on respective different layers via an insula-
tion film (not illustrated), are electrically connected with
each other.

[0167] Specifically, there is provided a contact hole 58
that penetrates the insulation film. The connection elec-
trode 54 and the picture element electrode 60 are con-
nected with each other via the contact hole 58. This caus-
es an electrical connection between the picture element
electrode 60 and the switching element 50. More specif-
ically, the drain electrode 52 of the TFT element which
serves as the switching element 50 is connected with the
picture element electrode 60.

(Black Matrix)

[0168] Next, the following description discusses a
black matrix. In the liquid crystal display device 10 of the
present embodiment, a black matrix 88 is provided on a
second substrate.

[0169] The black matrix 88 is provided so as to cover,
when viewed from above, the switching element 50, the
border central region R20, and an area between adjacent
picture elements 14.

[0170] This will be specifically described below with
reference to cross-sectional views.
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(Cross-sectional Structure)

[0171] Fig. 2 is a cross-sectional view taken along line
A-A of Fig. 1. The following description discusses, with
reference to Fig. 2, a cross-sectional structure etc. of the
liquid crystal display device 10 in accordance with the
present embodiment.

[0172] The liquid crystal display device 10 of the
present embodiment includes (i) two substrates (a first
substrate 22 and a second substrate 24) that face each
other and (i) a liquid crystal material that contains liquid
crystal molecules and serves as a liquid crystal layer 26
(see Fig. 2 that schematically illustrates how a cross-
sectional surface of the liquid crystal display device 10
is configured). The liquid crystal layer 26 is sandwiched
between the first substrate 22 and the second substrate
24,

[0173] The liquid crystal display device 10 further in-
cludes columnar spacers (not illustrated) so as to control
a gap between the first substrate 22 and the second sub-
strate 24. Specifically, the columnar spacers such as
photo spacers (PS) are provided to the second substrate
24,

[0174] The columnar spacers are provided in areas,
which do not contribute to a display, such as in the vicin-
ities of four corners of the picture element 14 in a rectan-
gular shape such that the columnar spacers and the pic-
ture element electrode 60 do not overlap each otherwhen
viewed from above.

[0175] Itis preferable to secure a gap of, for example,
3 um or greater (as a design value) between each of the
columnar spacers and the picture element electrode 60.
This is because (i) it is necessary to secure a distance
designed and found by taking into consideration (a) a
margin for displacement that occurs when the first sub-
strate 22, on which TFTs are provided (on which array
is provided), and the second substrate 24, on which a
color filter is provided, are combined with each other and
(b) finish variations and (ii) an alignment abnormality may
occur if the columnar spaces such as the photo spacers
make contact with the pixel electrode. The alignment ab-
normality may occur mainly because of an electric field
distortion caused by a difference between dielectric con-
stants of a PS material and the liquid crystal material.

(First Substrate)

[0176] Next, the following description more specifically
discusses the first substrate 22, which is a so-called ar-
ray-side substrate. On the first substrate 22, the scanning
signal lines 32 and the storage capacitor lines 36 are
provided. On the scanning signal line 32 and the storage
capacitor line 36, there is provided a gate insulation film
72 that serves as an insulation film 70.

[0177] On the gate insulation film 72, the connection
electrode 54 that serves as the storage capacitor counter
electrode 40 is provided in a region where the connection
electrode 54 and the storage capacitor line 36 overlap
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each other when viewed from above.

[0178] Above the storage capacitor counter electrode
40, the picture element electrode 60 is provided, via a
first inter-layer insulation film 70b and a second inter-
layer insulation film 70c, each of which serves as the
insulation film 70.

[0179] Analignmentfilm 112 is provided on the picture
element electrode 60, and the surface of the alignment
film 112 is in contact with one surface of the liquid crystal
layer 26.

[0180] Boththe scanningsignalline 32 and the storage
capacitor line 36 are made of so-called G layer (gate
layer) metal M1, and are provided in a single layer above
the first substrate 22. An example of the G layer metal
M1 is TiN/Ti/Al or the like.

[0181] The storage capacitor counter electrode 40 is
made of so-called S layer (source layer) metal M2, and
is provided, above the first substrate 22, in a layer in
which the image signal line 34 is provided. An example
of the S layer metal M2 is Mo/MoN/AI/MoN or the like.
[0182] Theinsulationfilm 70 such as the firstinter-layer
insulation film 70b, which serves as an insulating mate-
rial, is not limited to a specific material, provided that it
has an insulation property. The insulation film 70 can be
constituted by, for example, (i) a single-layer inorganic
film, (ii) a single-layer organic film, or (iii) a two-layer film
made up of organic and inorganic films.

(Second Substrate)

[0183] Next, the following description discusses the
second substrate.

[0184] The second substrate 24 is a so-called color
filter side substrate. On the second substrate 24, the
black matrix 88 is provided so as to correspond to the
picture elements. Further, color filters 80 for respective
colors (a red color filter 80R, a green color filter 80G, and
a blue color filter 80B) are provided on the second sub-
strate 24. On the color filters 80, a common electrode 90
is provided.

[0185] On the common electrode 90, an alignment film
114 is provided, and the surface of the alignment film 114
is in contact with the other surface of the liquid crystal
layer 26.

(Contact Hole)

[0186] Next, the following description discusses the
contact hole 58 of the present embodiment. The contact
hole 58 is in the border central region R20 so as to elec-
trically connect the connection electrode 54 and the pic-
ture element electrode 60, which are provided via the
first inter-layer insulation film 70b and the second inter-
layer insulation film 70c. Specifically, the contact hole 58
penetrates the first inter-layer insulation film 70b and the
second inter-layer insulation film 70c. On an inner wall
of the contact hole 58, there is provided an electrically
conductive layer made of for example a material identical
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to that of the picture element electrode 60.
(Black Matrix)

[0187] The black matrix 88 is provided on the second
substrate 24 so that the black matrix 88 covers the con-
tact hole 58 when viewed from above. More specifically,
the black matrix 88 is provided so that the black matrix
88 covers the entire border central region R20, in which
there are provided the storage capacitor line second wide
part 39, the connection electrode second wide part 57,
and the bypass part of the scanning signal line 32.
[0188] Further, the black matrix 88 is provided, in an
area between any of respective picture elements 14 that
are adjacent to each other via a corresponding storage
capacitor line 36, so as to cover an area between any of
respective adjacent picture element electrodes 60.
[0189] Further, the black matrix 88, which is provided
in an area between any of respective adjacent picture
element electrodes 60, covers, when viewed from above,
edges of picture element electrodes 60 for any of respec-
tive adjacent picture elements 14. That is, edges of the
branch line regions 64 of each of the picture element
electrodes 60 are covered by the black matrix 88 when
viewed from above.

[0190] With the configuration, it is possible to shield
the edges of the branch line regions 64, in which edges
areductionin display quality is likely to occur. This makes
it possible to prevent a reduction in display quality.
[0191] Note here that the switching elements (not illus-
trated) are also covered by the black matrix 88.

(Relative Positions of Electrodes)

[0192] Next, the following description discusses, with
reference to Fig. 3 which is a cross-sectional view taken
along line B-B of Fig. 1, how the electrodes are arranged
in the present embodiment.

[0193] Asillustrated in Fig. 3, in an area between the
picture elements 14 that are adjacent to each other via
the storage capacitor line 36, (i) the storage capacitor
line 36 and (ii) the connection electrode 54 that serves
as the storage capacitor counter electrode 40 partially
overlap each other, i.e., do not exactly overlap each other
when viewed from above.

[0194] Further, (i) each of the storage capacitor line 36
and the connection electrode 54 and (ii) each of the pic-
ture element electrodes 60a and 60b that correspond to
the respective adjacent picture elements 14 partially
overlap each other, i.e., do not exactly overlap each oth-
er. These will be described below.

(Connection Electrode and Storage Capacitor Line)

[0195] First, the following description discusses how
the connection electrode 54 and the storage capacitor
line 36 are arranged.

[0196] It is assumed that one of the adjacent picture
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element electrodes 60 that is connected to the connec-
tion electrode 54 which is located in an area between the
adjacent picture elements 14 is referred to as areference
picture element electrode 60a, and the other of the ad-
jacent picture element electrodes 60 that is not connect-
edtothe connection electrode 54 is referred to as a neigh-
boring picture element electrode 60b.

[0197] The connection electrode 54 and the storage
capacitor line 36 overlap each other such that the con-
nection electrode 54 protrudes, on the reference picture
element electrode 60a side, from the storage capacitor
line 36 toward the reference picture element electrode
60a when viewed from above (see D2 of Fig. 3).

[0198] On the other hand, the storage capacitor elec-
trode 36 protrudes, on the neighboring picture element
electrode 60b side, from the connection electrode 54 to-
ward the neighboring picture element electrode 60b
when viewed from above (see D4 of Fig. 3).

(Connection Electrode and Picture Element Electrode)

[0199] Next, the following description discusses how
the connection electrode 54 and the picture element elec-
trode 60 are arranged.

[0200] The connection electrode 54 and the reference
picture element electrode 60a are arranged so as to over-
lap each other via the insulation film 70 when viewed
from above (see D1 of Fig. 3).

[0201] On the other hand, the connection electrode 54
and the neighboring picture element electrode 60b are
arranged so as not to overlap each other via the insulation
film 70 when viewed from above (see D3 of Fig. 3).
[0202] Note, however, that the connection electrode
54 and the neighboring picture element electrode 60b
canbe arranged so as to overlap each other when viewed
from above. In this case, it is preferable that D3 < D1,
where D3 is a width of an area where the connection
electrode 54 and the neighboring picture element elec-
trode 60b overlap each other.

[0203] According to the present embodiment, a con-
nection electrode 54 is thus displaced, in an area be-
tween any of respective adjacent picture elements 14,
so as to be closer to a corresponding reference picture
element electrode 60a than to a corresponding neigh-
boring picture element electrode 60b.

[0204] According to the arrangement, it is difficult for
an electric potential of the storage capacitor line 36 to
affect an electric potential of the reference picture ele-
ment electrode 60a. This is because the connection elec-
trode 54 serves as a plate that shields against an electric
field. Since it is difficult for the storage capacitor line 36
to affect the reference picture element electrode 60a, it
is possible to prevent a reduction in display quality of the
picture element 14 that corresponds to the reference pic-
ture element electrode 60a.

[0205] Further, according to the arrangement, it is dif-
ficult for an electric potential of the connection electrode
54 to affect an electric potential of the neighboring picture
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element electrode 60b. This is because the storage ca-
pacitor line 36 prevents the electric field, which is gener-
ated from the connection electrode 54, from reaching the
neighboring picture element electrode 60b. Since it is
difficultforthe connection electrode 54 to affect the neigh-
boring picture element electrode 60b, it is possible to
prevent a reduction in display quality of the picture ele-
ment 14 that corresponds to the neighboring picture el-
ement electrode 60b.

(Main Line Region and Scanning Signal Line)

[0206] Next, the following description discusses, with
reference to Fig. 3, how (i) a main line region 66 of the
picture element electrode 60 and (ii) the scanning signal
line 32 are arranged.

[0207] As illustrated in Fig. 3, the main line region 66
is provided so as to be greater in width than the scanning
signal line 32. Further, as is shown by differences D11
and D12 in Fig. 3, the main line region 66 covers the
scanning signal line 32 when viewed from above.
[0208] Withthe configuration, itis possible for the liquid
crystal layer 26 to be less affected by the scanning signal
line 32. This is because the picture element electrode 60
blocks an electric field that is from the scanning signal
line 32. Since the liquid crystal layer 26 is less affected
by the scanning signal line 32, it is possible to suppress
a reduction in display quality.

Embodiment 2

[0209] The following description discusses, with refer-
ence to Fig. 4, a second embodiment of the present in-
vention. Fig. 4 schematically illustrates how a liquid crys-
tal display device of another embodiment in accordance
with the present invention is configured.

[0210] Note here that configurations other than a con-
figuration described in the presentembodiment are same
as those described in Embodiment 1. For convenience
of description, members having functions identical to
those illustrated in the drawings of Embodiment 1 are
assigned identical referential numerals, and their de-
scriptions are omitted here.

(Peripheral Connection Region)

[0211] A liquid crystal display device 10 of the present
embodiment is different from the liquid crystal display
device of Embodiment 1 in the following point. Thatis, a
picture element electrode 60 of the liquid crystal display
device 10 in accordance with the present embodiment
has a peripheral connection region 67 in its peripheral
part, instead of the main line region 66 (i.e., the first main
line region 66a and the second main line region 66b)
which extends in the direction indicated by the arrow X.
[0212] Specifically, according to Embodiment 1, the
slits 62 in the first alignment region R1 and the slits 62
in the third alignment region R3 are separated from each
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other, and therefore do not communicate with each other.
In view of the circumstances, the first main line region
66a is provided between (i) the slits 62 in the first align-
ment region R1 and (ii) the slits 62 in the third alignment
region R3.

[0213] Further, according to the liquid crystal display
device 10 in accordance with Embodiment 1, the slits 62
in the second alignment region R2 and the slits 62 in the
fourth alignment region R4 do not communicate with
each other. In view of the circumstances, the second
main line region 66b is provided between (i) the slits 62
in the second alignment region R2 and (ii) the slits 62 in
the fourth alignment region R4.

[0214] In contrast, according to the liquid crystal dis-
play device 10 of the present embodiment, slits 62 in a
first alignment region R1 communicate with respective
slits 62 in a third alignment region R3, but a direction in
which the slits 62 extend in the first alignment region R1
is different from a direction in which the slits 62 extend
in the third alignment region R3, as is the case with Em-
bodiment 1.

[0215] Further, (i) branch line regions 64 of the picture
element electrode 60 in the first alignment region R1 and
(i) branch line regions 64 of the picture element electrode
60 in the third alignment region R3 are electrically con-
nected with each other via the peripheral connection re-
gion 67, which is a part of the picture element electrode
60 and is provided in the periphery of a picture element
14, more specifically, in the vicinity of each long side,
which extends in a horizontal direction, of the horizontally
long picture element.

[0216] Similarly, (i) branchline regions 64 of the picture
element electrode 60 in the second alignment region R2
and (ii) branch line regions 64 of the picture element elec-
trode 60 in the fourth alignment region R4 are also elec-
trically connected with each other via the peripheral con-
nection region 67.

[0217] According to this configuration, there are no
ends on the respective branch line regions 64. That is,
according to Embodiment 1, the branch line regions 64
have their respective ends in the vicinity of the periphery
of the picture element 14. In contrast, according to the
present embodiment, the branch line regions 64 do not
have their respective ends because the branch line re-
gions 64 are communicated with one another via the pe-
ripheral connection region 67.

[0218] Note here that the ends of the branch line re-
gions 64 are likely to have respective uneven shapes.
The unevenness will partially cause a reduction in display
quality. In this regard, as described above, the branch
line regions 64 do not have their respective ends in the
liquid crystal display device 10 of the present embodi-
ment. Accordingly, it is possible to prevent such a reduc-
tion in display quality, which reduction is caused by the
unevenness of the shapes of the branch line regions 64.
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Comparative Example 1

[0219] The following description discusses, with refer-
ence to Fig. 5, a comparative example not according to
the presentinvention. Fig. 5 schematically illustrates how
a liquid crystal display device of this comparative exam-
ple is schematically configured.

[0220] Note here that configurations other than a con-
figuration described in the present comparative example
are same as those described in Embodiments 1 and 2.
For convenience of description, members having func-
tions identical to those illustrated in the drawings of Em-
bodiments 1 and 2 are assigned identical referential nu-
merals, and their descriptions are omitted here.

[0221] Aliquid crystal display device 10 in accordance
with the present comparative example is characterized
in that a contact hole 58, via which a switching element
50 and a corresponding picture element electrode 60 are
connected with each other, is not provided in a central
part of a picture element 14 butin the vicinity of the switch-
ing element 50.

[0222] According to Embodiment 1, the switching ele-
ment 50 and the picture element electrode 60 are con-
nected with each other, in the border central region R20
which is in the central part of the picture element 14, via
the connection electrode 54.

[0223] In contrast, according to the present compara-
tive example, a contact hole 58 is in the vicinity of a drain
electrode 52 of a corresponding TFT element (i.e., a
switching element 50). The switching element 50 and the
corresponding picture element electrode 60 are connect-
ed with each other in the vicinity of the switching element
50, via the contact hole 58.

[0224] According to the present comparative example,
it is not necessary to cause the connection electrode 54
to extend, in a vertical direction that is indicated by the
arrow Y, from a border area of a neighboring picture el-
ement 14. Specifically, it is not necessary to cause the
connection electrode 54 to extend, for example, in the
fourth border region R14. This makes it unnecessary to
cause a storage capacitor line 36 to extend in the vertical
direction. This is because, even if the storage capacitor
line 36 is extended, the connection electrode 54 that
serves as a storage capacitor counter electrode 40 is not
extended. It follows that no storage capacitor will never
be formed.

[0225] Further, it is not necessary to provide, in the
border central region R20, a central connection region
68 which is a solid region of the picture element electrode
60. This is because it is not necessary to provide the
contact hole 58 in the border central region R20.
[0226] Since the liquid crystal display device 10 of the
present comparative example is configured as above, it
is possible toincrease the apertureratio, thereby increas-
ing an area size of a display region. This is because the
connection electrodes 54 and the storage capacitor line
36, which are electrodes having a light-shielding property
and are provided in the picture element 14, occupy small-
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er area.
[0227] Furthermore, according to the present compar-
ative example, a scanning signal line 32 is not bent in a
U shape in the central part of the picture element 14, but
is extending straight through the central part. This is be-
cause, since no contact hole 58 is provided in the central
part of the picture element 14, it is unnecessary for the
scanning signal line 32 to bypass the contact hole 58.
[0228] Note that, according to the configuration illus-
trated in Fig. 5, as is the case with Embodiment 1 shown
in Fig. 1, the connection electrode 54 is provided in an
area between the adjacent picture elements 14 such that
the connection electrode 54 and the storage capacitor
line 36 overlap each other when viewed from above.
[0229] Note here that the present comparative exam-
ple does not necessarily provide the connection elec-
trode 54. Namely, itis possible to omit a connection elec-
trode 54, for example, as shown in Fig. 6 that illustrates
still a further configuration of the liquid crystal display
device 10 not according to the present invention.
[0230] This is because, according to the present com-
parative example, the connection electrode 54, which ex-
tends from an output terminal (i.e., the drain electrode
52) of the switching element 50, does not have to be
extended toward the central part of the picture element
14.

Comparative Example 2

[0231] The following description discusses, with refer-
ence to Fig. 7, another comparative example not accord-
ing to the present invention. Fig. 7 schematically illus-
trates how a liquid crystal display device of this compar-
ative example is configured.

[0232] Note here that configurations other than a con-
figuration described in the present comparative example
are same as those described in Embodiments 1 through
2. For convenience of description, members having func-
tions identical to those illustrated in the drawings of Em-
bodiments 1 through 2 are assigned identical referential
numerals, and their descriptions are omitted here.
[0233] A liquid crystal display device 10 of the present
comparative example is different from the liquid crystal
display device 10 of Embodiment 1 in that the number of
alignment regions is two.

[0234] That is, according to the liquid crystal display
device 10 of Embodiment 1, the picture element 14 has
the four alignment regions in total: two in the direction
indicated by the arrow X and two in the direction indicated
by the arrow Y. In contrast, according to the liquid crystal
display device 10 of the present comparative example,
a picture element 14 has two alignment regions in total.
Specifically, a horizontally long picture element 14 is di-
vided into two alignment regions (i.e., a first alignment
region R1 and a second alignment region R2) by a line
parallel with the direction indicated by the arrow X.
[0235] Accordingly, a border region, provided in the
direction indicated by the arrow X, causes a division into
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two border regions, i.e., a first border region R11 and a
second borderregion R12. Each of the first border region
R11 and the second border region R12 extends toward
a border central region R20. There is no border region
that extends in the direction indicated by the arrow Y.
[0236] Further, a picture element electrode 60 has slits
62, as is the case with Embodiment 1. The slits 62 of the
picture element electrode 60 in each of the alignment
regions extend in parallel with one another.

[0237] Fig. 7 illustrates an exemplary configuration in
which the slits 62 in the first alignment region R1 extend
in a direction identical to a direction in which the slits 62
in the second alignment region R2 extend. Note, howev-
er, that the directions in the respective first and second
alignmentregions R1and R2 are notlimited to respective
such directions.

[0238] The picture element electrode 60 has, in its re-
gions that correspond to the first border region R11 and
the second border region R12, a main line region 66 via
which the branch line regions 64 in the alignment regions
R1 and R2 are electrically connected with each other.
[0239] According to the present comparative example,
a scanning signal line 32 is provided, as is the case with
Embodiment 1, in regions that correspond to the first bor-
der region R11 and the second border region R12. The
scanning signal line 32 is provided so as to be covered,
when viewed from above, by the main line region 66.

Industrial Applicability

[0240] The present invention is, in particular, suitably
applicable to a liquid crystal display device, such as a
mobile phone, a PDA (personal digital assistant), a per-
sonal navigation system, or a portable game device, that
is relatively small and is desired to achieve a high quality
display with low power consumption.

Claims
1. Aliquid crystal display device, comprising:

a first substrate (22);

a second substrate (24); and

a liquid crystal layer (26) provided between the
first substrate (22) and the second substrate
(24),

rectangular picture elements (14) being provid-
ed in a matrix manner,

the first substrate (22) being provided with:

- a plurality of scanning signal lines (32);

- a plurality of image signal lines (34) which
are provided so as to intersect the plurality
of scanning signal lines (32);

- a plurality of switching elements (50) each
of which is electrically connected with a cor-
responding one of the plurality of scanning



33 EP 2 287 658 B1 34

signal lines (32) and electrically connected
with a corresponding one of the plurality of
image signal lines (34); and

picture element electrodes (60) which are each
provided so asto correspondto arespective rec-
tangular picture element (14) and so as to be
electrically connected with a respective switch-
ing element (50),

the second substrate (24) being provided with a
common electrode (90),

each of the picture element electrodes (60) hav-
ing a first side that extends in the direction (X)
in which the scanning signal lines (32) extend
and a second side that extends in the direction
(Y) in which the image signal lines (34) extend.
each of the picture elements (14) is divided into
aplurality of alignmentregions (R1, R2, R3, R4),
in each of which liquid crystal molecules con-
tained in the liquid crystal layer (26) are oriended
by an electricfield applied by the picture element
electrodes (60) and the common electrode (90)
in a direction that s different from those in others
of the plurality of alignment regions (R1, R2, R3,
R4), and

each of the plurality of scanning signal lines (32)
at least partially overlaps a border region (R11;
R12) between corresponding adjacent ones of
the plurality of alignment regions (R1,R3:
R2,R4) when viewed from the second substrate
side,

characterized in that

the first side of the picture element electrodes
(60) is longer than the second side of the picture
element electrodes (60) and

the first substrate (22) is further provided with:

connection electrodes (54), wherein each
switching element (50) is electrically con-
nected with a respective picture element
electrode (60) via a respective connection
electrode (54).

the plurality of alignment regions (R1-R4)
whose total number is four being provided
In each of the picture elements (14) ina2Xx2
matrix of 2 columns and 2 rows so the four
regions (R1 - R4) are pairwise adjacent to
each other in the direction (x) in which the
scanning signal lines (32) extend and so
that the four regions (R1 - R4) are pairwise
adjacent to each other in the direction (Y)
in which the image signal lines (34) extend,
and

a contact hole (58) is provided in an area of
each picture element (14) for electrically
connecting a corresponding one of the con-
nection electrodes (54) with the respective
picture element electrode (60) , in which ar-
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ea two border regions (R11 ; R12) each be-
tween two alignment regions (R1,R3;
R2,R4) which are adjacent to each other in
the direction (X) in which the scanning lines
(32) extend and two border regions (R13;
R 14) each between two alignment regions
(R1,R2; R3,R4) which are adjacent to each
other in the direction (Y) in which the image
signal lines (34) extend intersect each oth-
er.

2. The liquid crystal display device according to claim

1, wherein the first substrate (22) is further provided
with:

storage capacitor lines (36) which are provided
so as to extend in the direction (X) in which the
scanning signal lines (32) extend.

a major part of each of the storage capacitor
lines (36) is provided between corresponding
adjacent ones of the picture element electrodes
(60), the corresponding adjacent ones of the pic-
ture element electrodes (60) being adjacent to
each otherin the direction (Y) in which the image
signal lines (34) extend, and

each of the storage capacitor lines (36) and the
corresponding adjacent ones of the picture ele-
ment electrodes (60) at least partially overlap
one another via an insulation film (70) when
viewed from the second substrate (22) side.

The liquid crystal display device according to claim
2. wherein

the connection electrodes (54) and the respective
storage capacitor lines (36) at least partially overlap
each other via the insulation film (70) when viewed
from the second substrate (22) side.

The liquid crystal display device according to claim
3, wherein, in areas where the connection electrodes
(54) and the respective storage capacitor lines (36)
overlap each other when viewed from the second
substrate side,

the connection electrodes (54) and respective refer-
ence picture element electrodes (60a) overlap each
other via the insulation film (70) when viewed from
the second substrate (22) side, the reference picture
element electrodes (60a) being ones which are con-
nected with the respective connection electrodes
(54),

the storage capacitor lines (36) and the respective
reference picture element electrodes (60a) overlap
each other via the insulation film (70) when viewed
from the second substrate (22) side.

the connection electrodes (54) are providedin alayer
(70b) whichis closerto the reference picture element
electrodes (60a) than is a layer (70a) in which the
storage capacitor lines (36) are provided; and
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areas where the connection electrodes (54) and the
reference picture element electrodes (60a) overlap
each other is larger than areas where the storage
capacitor lines (36) and the reference picture ele-
ment electrodes (60a) overlap each other.

The liquid crystal display device according to claim
1, wherein each contact hole (58) and a correspond-
ing one of the plurality of scanning signal lines (32)
do notoverlap each other when viewed from the sec-
ond substrate (22) side.

The liquid crystal display device according to claim
1 or 5, wherein the second substrate (24) is further
provided with:

a black matrix (88),

the contact holes (58) being covered by the
black matrix (88) when viewed from the second
substrate side.

The liquid crystal display device according to any
one of claims 1, 5 or 6, wherein:

amajor part of each of the connection electrodes
(54) is provided between corresponding adja-
centones of the picture element electrodes (60),
the corresponding adjacent ones of the picture
element electrodes (60) being adjacent to each
other in the direction (Y) in which the image sig-
nal lines (34) extend; and

each of the connection electrodes (54) extends
from an area between corresponding adjacent
ones of the picture element electrodes (60) to
the contact hole (58), when viewed from the sec-
ond substrate (22) side, via a corresponding one
of the two border regions (R11; R12) each be-
tween the two alignment regions (R1,R3;
R2,R4) which are adjacent to each other in the
direction (X) in which the scanning signal lines
(32) extend.

8. The liquid crystal display device according to any

one of claims 1 through 7. wherein:

each of the picture element electrodes (60) has
at least two parallel slits (62) in each of the plu-
rality of alignment regions (R I-R4);

the direction in which said at least two parallel
slits (62) extend is different in two pairs of the
four alignment regions (R1, R4) (R2, R3) while
it is the same in each alignment region pair.

9. The liquid crystal display device according to claim

8, wherein:

each of the picture element electrodes (60) has,
in each of the plurality of alignment regions (R1-
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R4),a comb-teeth shape since ithas said atleast
two parrallel slits (62);

each of the picture element electrodes (60) has
a main line region (66) via which branch line re-
gions (64) in the plurality of alignment regions
(R1, R4) are electrically connected with one an-
other; and

the main line region (66) and a corresponding
one of the scanning signal lines (32) at least par-
tially overlap each other via the insulation film
(70) when viewed from the second substrate
(22) side.

10. The liquid crystal display device according to claim

1.

9, wherein the corresponding one of the plurality of
scanning signal lines (32) is covered by the main line
region (64) when viewed from above.

The liquid crystal display device according to any
one of claims 1 through 10. wherein the second sub-
strate (24) is further provided with:

columnar spacers, for keeping a gap between
the first substrate (22) and the second substrate
(24), which are provided so that the columnar
spacers and the picture element electrodes (60)
do not overlap one another when viewed from
above.

Patentanspriiche

1.

Flussigkristallanzeigeeinrichtung,
mit:

einem ersten Substrat (22),

einem zweiten Substrat (24), und

einer Flissigkristallschicht (26), die zwischen
dem ersten Substrat (22) und dem zweiten Sub-
strat (24) ausgebildet ist,

rechteckigen Bildelementen (14), die matrixartig
ausgebildet sind,

wobeidas erste Substrat(22) ausgebildetist mit:

- einer Mehrzahl von Abtastsignalleitungen
(32),

- einer Mehrzahl von Bildsignalleitungen
(34), die so ausgebildet sind, dass sie die
Mehrzahl von Abtastsignalleitungen (32)
kreuzen,

- einer Mehrzahl von Schaltelementen (50),
von denen jedes elektrisch mit einer korre-
spondierenden der Mehrzahl von Abtastsi-
gnalleitungen (32) verbunden ist und von
denen jedes elektrisch mit einer korrespon-
dierenden der Mehrzahl Bildsignalleitungen
(34) verbunden ist, und

- Bildelementelektroden (60), die jeweils so
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angeordnet sind, dass sie mit einem jewei-
ligen rechteckigen Bildelement (14) korre-
spondieren und um mit einem jeweiligen
Schaltelement (50) elektrisch verbunden zu
sein,

wobei das zweite Substrat (24) mit einer ge-
meinsamen Elektrode (90) ausgebildet ist,
wobei jede der Bildelementelektroden (60) eine
erste Seite aufweist, die sich in der Richtung (X)
erstreckt, in welcher sich die Abtastsignalleitun-
gen (32) erstrecken, und mit einer zweiten Seite,
die sich in der Richtung (Y) erstreckt, in welcher
sich die Bildsignalleitungen (34) erstrecken,
wobei jedes der Bildelemente (14) unterteilt ist
in eine Mehrzahl von Anordnungsbereichen
(R1, R2, R3, R4), wobei in jedem davon Flis-
sigkristallmolekiile, die in der Flussigkristall-
schicht (26) enthalten sind, mittels eines elekitri-
schen Feldes, welches durch die Bildelement-
elektroden (60) und die gemeinsame Elektrode
(90) angelegt wird, orientiert sind in einer Rich-
tung, die sich von denjenigen der anderen der
Mehrzahl von Anordnungsbereichen (R1, R2,
R3, R4) unterscheidet, und

wobei jede der Mehrzahl von Abtastsignalleitun-
gen (32) zumindest teilweise mit einem Grenz-
bereich (R11, R12) zwischen korrespondieren-
den benachbarten Bereichen der Mehrzahl von
Anordnungsbereichen (R1,R3; R2, R4), vonder
Seite des zweiten Substrats aus betrachtet,
Uberlappt,

dadurch gekennzeichnet,

dass die erste Seite der Bildelementelektroden
(60) langer ist als die zweite Seite der Bildele-
mentelektroden (60) und

dass das erste Substrat (22) des Weiteren aus-
gebildetist mit Verbindungselektroden (54), wo-
bei jedes Schaltelement (50) liber eine jeweilige
Verbindungselektrode (54) elektrisch verbun-
denistmiteiner jeweiligen Bildelementelektrode
(60),

dass die Mehrzahl von Anordnungsbereichen
(R1 - R4), deren Gesamtzahl vier ist, in jedem
der Bildelemente (14) in einer 2x2-Matrix mit 2
Spalten und 2 Zeilen angeordnet sind, so dass
die vier Bereiche (R1 - R4) paarweise zueinan-
der in der Richtung (X) benachbart sind, in wel-
cher sich die Abtastsignalleitungen (32) erstrek-
ken, und so, dass sich die vier Bereiche (R1 -
R4) in der Richtung (Y) paarweise benachbart
zueinander sind, in welcher sich die Bildsignal-
leitungen (34) erstrekken, und

dass ein Kontaktloch (58) in einem Bereich ei-
nes jeden Bildelements (14) zum elektrischen
Verbinden einer korrespondieren der Verbin-
dungselektroden (54) mit der jeweiligen Bildele-
mentelektrode (60) ausgebildet ist, wobei sich
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in dem Bereich zwei Grenzbereiche (R11; R12),
jeder zwischen zwei Anordnungsbereichen (R1,
R3; R2, R4), die benachbart zueinander sind, in
der Richtung (X), in welcher sich die Abtastlei-
tung (32) erstrekken, und sich zwei Grenzberei-
che (R13; R14), die jeweils zwischen zwei An-
ordnungsbereichen (R1, R2; R3, R4), welche
zueinander benachbart sind in der Richtung (Y),
in welcher sich die Bildsignalleitungen (34) er-
strecken, einander kreuzen.

Flussigkristallanzeigeeinrichtung nach Anspruch 1,
wobei das erste Substrat (22) des Weiteren ausge-
bildet ist mit Speicherkondensatorleitungen (36),
welche so ausgebildet sind, dass sie sichinder Rich-
tung (X) erstrecken, in welcher sich die Abtastsignal-
leitung (32) erstrecken,

wobei ein Hauptbereich jeder der Speicherkonden-
satorleitungen (36) zwischen korrespondierenden
Benachbarten der Bildelementelektroden (60) aus-
gebildet ist, wobei die korrespondierenden Benach-
barten der Bildelementelektroden (60) in der Rich-
tung (Y) zueinander benachbart sind, in welcher sich
die Bildsignalleitungen (34) erstrecken, und

wobei sich jede der Speicherkondensatorleitungen
(36) und die korrespondierenden Benachbarten der
Bildelementelektroden (60) mittels einer Isolations-
schicht (70), von einer Seite des zweiten Substrats
(22) aus betrachtet, zumindest teilweise Uberlappen.

Flussigkristallanzeigeeinrichtung nach Anspruch 2,
wobei die Verbindungselektroden (54) und die jewei-
ligen Speicherkondensatorleitungen (36) mittels der
Isolationsschicht (70), von der Seite des zweiten
Substrats (22) aus betrachtet, sich zumindest teil-
weise einander Uberlappen.

Flissigkristallanzeigeeinrichtung nach Anspruch 3,
wobei in Bereichen, wo die Verbindungselektroden
(54) und die jeweiligen Speicherkondensatorleitun-
gen (36), betrachtet von der Seite des zweiten Sub-
strats aus, einander Uberlappen, die Verbindungs-
elektroden (54) und jeweilige Referenzbildelement-
elektroden (60a), betrachtet von der Seite des zwei-
ten Substrats (22) aus, mittels der Isolationsschicht
(70) einander Uberlappen,

wobei die Referenzbildelementelektroden (60a)
Elektroden sind, welche mit den jeweiligen Verbin-
dungselektroden (54) verbunden sind,

wobei die Speicherkondensatorleitungen (36) und
die jeweiligen Referenzbildelementelektroden
(60a), betrachtet von der Seite des zweiten Sub-
strats (22) aus, einander mittels der Isolationsschicht
(70) Uberlappen,

wobei die Verbindungselektroden (54) in einer
Schicht (70b) ausgebildet sind, welche ndher an den
Referenzbildelementelektroden (60a) liegt als eine
Schicht (70a), in welcher die Speicherkondensator-
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leitung (36) ausgebildet sind, und

wobei Bereiche, wo die Verbindungselektroden (54)
und die Referenzbildelementelektroden (60a) einan-
der Uberlappen, gréRer sind als Bereiche, wo die
Speicherkondensatorleitungen (36) und die Refe-
renzbildelementelektroden (60a) einander Uberlap-
pen.

Flussigkristallanzeigeeinrichtung nach Anspruch 1,
wobei jedes Kontaktloch (58) und eine Korrespon-
dierende der Mehrzahl von Abtastsignalleitungen
(32), betrachtet von der Seite des zweiten Substrats
(22) aus, einander nicht tGberlappen.

Flussigkristallanzeigeeinrichtung nach Anspruch 1
oder 5,

wobei das zweite Substrat (24) des Weiteren aus-
gebildet ist mit einer schwarzen Matrix (88),

wobei Kontaktlocher (58), betrachtet von der Seite
des zweiten Substrats aus, von der schwarzen Ma-
trix (88) bedeckt sind.

Flussigkristallanzeigeeinrichtung nach einem der
Anspriche 5 oder 6, wobei:

ein Hauptteil jeder der Verbindungselektroden
(54) zwischen Korrespondierenden der Bildele-
mentelektroden (60) ausgebildet ist, wobei die
Korrespondierenden der Bildelementelektro-
den (60) in der Richtung (Y), in welcher sich die
Bildsignalleitungen (34) erstrecken, benachbart
zueinander sind, und

jede der Verbindungselektroden (54) von einem
Bereich zwischen Korrespondierenden der Bild-
elementelektroden (60), betrachtet von der Sei-
te des zweiten Substrats (22) aus, sichzum Kon-
taktloch (58) erstreckt tiber einen Korrespondie-
renden der zwei Grenzbereiche (R11; R12), je-
der zwischen den zwei Anordnungsbereichen
(R1, R3; R2, R4), welche zueinander benach-
bart sind in der Richtung (X), in welcher sich die
Abtastsignalleitungen (32) erstrecken.

8. Flussigkristallanzeigeeinrichtung nach einem der

Anspriche 1 bis 7, wobei:

jede der Bildelementelektroden (60) minde-
stens zwei parallele Schlitze (62) in jedem der
Mehrzahl von Anordnungsbereichen (R1 - R4)
aufweist,

die Richtung, in welcher sich die zwei parallelen
Schlitze (62) erstrecken, unterschiedlich ist in
zwei Paaren der vier Anordnungsbereiche (R1,
R4) (R2, R3), wogegen sie in jedem Anord-
nungsbereichspaar dieselbe ist.

9. Flussigkristallanzeigeeinrichtung nach Anspruch 8,

wobei:
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jede der Bildelementelektroden (60) in jedem
der Mehrzahl von Anordnungsbereichen (R1 -
R4) eine Kammzinkengestalt aufweist, weil sie
die zwei parallelen Schlitze (62) aufweist,

jede der Bildelementelektroden (60) einen
Hauptleitungsbereich (66) aufweist, Gber wel-
chen Verzweigungsleitungsbereiche (64) in der
Mehrzahl von Anordnungsbereichen (R1, R4)
elektrisch miteinander verbunden sind, und

der Hauptleitungsbereich (66) und eine Korrespon-
dierende der Abtastsignalleitungen (32) zumindest
teilweise Uber die Isolationsschicht (70), betrachtet
von der Seite des zweiten Substrats (22) aus, ein-
ander Uberlappen.

Flussigkristallanzeigeeinrichtung nach Anspruch 9,
wobei die Korrespondierende der Mehrzahl von Ab-
tastsignalleitungen (32) durch den Hauptleitungsbe-
reich (64), von oben betrachtet, bedeckt ist.

Flissigkristallanzeigeeinrichtung nach einem der
Anspriiche 1 bis 10,

wobei das zweite Substrat (24) des Weiteren aus-
gebildet ist mit sdulenartigen Abstandselementen
zum Erhalten einer Licke zwischen dem ersten Sub-
strat (22) und dem zweiten Substrat (24), welche so
ausgebildet sind, dass die sdulenartigen Abstands-
elemente und die Bildelementelektroden (60), von
oben betrachtet, einander nicht lberlappen.

Revendications

1.

Dispositif ~ d’affichage a  cristaux

comprenant :

liquides,

un premier substrat (22) ;

un deuxiéme substrat (24) ; et

une couche a cristaux liquides (26) placée entre
le premier substrat (22) et le deuxiéme substrat
(24),

des éléments d'imagesrectangulaires (14) étant
placés selon une organisation matricielle,

le premier substrat (22) possédant :

- plusieurs lignes de signal de balayage
(32);

- plusieurs lignes de signal d'image (34),
placées de maniére a couper lesdites plu-
sieurs lignes de signal de balayage (32) ;
- plusieurs éléments de commutation (50),
chacun d’eux étant relié électriquement a
une ligne correspondante desdites plu-
sieurs lignes de signal de balayage (32), et
étant relié électriquement a une ligne cor-
respondante desdites plusieurs lignes de si-
gnal d'image (34) ; et
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des électrodes d’élément d’'image (60), chacune
d’elles étant placée de maniére a correspondre
a un élément d’image rectangulaire respectif
(14) et afin d’étre électriquement reliée a un élé-
ment de commutation respectif (50),

le deuxiéme substrat (24) possédant une élec-
trode commune (90),

chacune des électrodes d’élément d'image (60)
possédant un premier coté se prolongeant dans
la direction (X) selon laquelle se prolongent les
lignes de signal de balayage (32), et un deuxie-
me cbté, se prolongeant dans la direction (Y)
selon laquelle se prolongent les lignes de signal
d’'image (34),

chacun des éléments d’'images (14) est divisé
en plusieurs régions d’alignement (R1, R2, R3,
R4) dans chacune desquelles des molécules de
cristaux liquides, contenues dans la couche a
cristaux liquides (26), sont orientées par un
champ électrique appliqué par les électrodes
d’élément d'image (60) et I'électrode commune
(90) dans une direction différente de celles des-
dites plusieurs régions d’alignement (R1, R2,
R3, R4), et

chacune desdites plusieurs lignes de signal de
balayage (32) recouvre au moins partiellement
une région de bordure (R11; R12) entre des
régions adjacentes correspondantes desdites
régions d’alignement (R1, R2, R3, R4), vues de-
puis le c6té du deuxieme substrat,
caractérisé en ce que

le premier c6té des électrodes d’élément d’'ima-
ge (60) est plus long que le deuxieme cbté des
électrodes d’élément d’image (60), et

le premier substrat (22) posséde en outre :

des électrodes de connexion (54), dans les-
quelles chaque élément de commutation
(50) estrelié électriquement a une électrode
d’élémentd’'image correspondante (60), via
une électrode de connexion respective (54),
lesdites plusieurs régions d’alignement
(R1-R4), dont le nombre total est de quatre,
étant placées dans chacun des éléments
d’'images (14) selon une matrice de deux
colonnes et deux lignes, les quatre régions
(R1-R4) étant mutuellement adjacentes par
paires dans la direction (X) selon laquelle
se prolongent les lignes de signal de ba-
layage (32) et de telle sorte que les quatre
régions (R1-R4) soient mutuellement adja-
centes par paires dans la direction (Y) selon
laquelle se prolongent les lignes de signal
d’'image (34), et

un trou de contact (58) est placé dans une
région de chaque élément d’image (14),
pour relier électriquement une électrode
correspondante desdites électrodes de
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connexion (54) avec I'électrode d’élément
d’'image correspondante (60), région dans
laquelle se trouvent deux régions de bordu-
re (R11; R12), chacune d’elles étant entre
deux régions d’alignement (R1, R3; R2,
R4) mutuellement adjacentes dans la direc-
tion (X) selon laquelle se prolongent les li-
gnes de balayage (32), et deux régions de
bordure (R13 ; R14), chacune d’elles se si-
tuant entre deux régions d’alignement (R1,
R2 ; R3, R4), mutuellement adjacentes dont
la direction (Y) selon laquelle les lignes de
signal d'images (34) se prolongent et se
coupent mutuellement.

Dispositif d’affichage a cristaux liquide selon la re-
vendication 1, dans lequel le premier substrat (22)
comporte en outre :

des lignes de condensateurs de stockage (36)
mises en oeuvre pour se prolonger dans la di-
rection (X) selon laquelle se prolongent les li-
gnes de signal de balayage (32),

une partie essentielle de chacune des lignes de
condensateurs de stockage (36) est placée en-
tre des électrodes correspondantes adjacentes
desdites électrodes d’élément d’image (60), les
électrodes correspondantes adjacentes desdi-
tes électrodes d’élément d'image (60) étant mu-
tuellement adjacentes dans la direction (Y) se-
lon laquelle se prolongent les lignes de signal
d’'images (34), et

chacune des lignes de condensateurs de stoc-
kage (36) et des électrodes adjacentes corres-
pondantes desdites électrodes d’élémentd’ima-
ge (60) se recouvrent au moins partiellement
mutuellement via un film d’isolation (70), vues
du c6té du deuxieme substrat (22) .

Dispositif d’affichage a cristaux liquide selon la re-
vendication 2, dans lequel

les électrodes de connexion (54) etles lignes de con-
densateurs de stockage correspondantes (36) se re-
couvrentau moins partiellement via le film d’isolation
(70), vues depuis le cété du deuxieme substrat (22).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 3, dans lequel, dans les régions ou les
électrodes de connexion (54) et les lignes de con-
densateurs de stockage correspondantes (36) se re-
couvrent, vues depuis le c6té du deuxiéme substrat,
les électrodes de connexion (54) et les électrodes
d’élément d’'image de référence correspondantes
(60a) se recouvrent mutuellement via le film d’isola-
tion (70), vues du cb6té du deuxieme substrat (22),
les électrodes d’élément d'image de référence (60a)
étant des électrodes reliées aux électrodes de con-
nexion correspondantes (54),
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les lignes de condensateurs de stockage (36) et les
électrodes d’élément d’'image de référence corres-
pondantes (60a) se recouvrent mutuellement via le
film d’isolation (70), vues du c6té du deuxiéme subs-
trat (22),

les électrodes de connexion (54) sont placées sur
une couche (70b) plus proche des électrodes d’élé-
ment d’'image de référence (60a) que ne I'est une
couche (70a) dans laquelle sont placées les lignes
de condensateurs de stockage (36) ; et

des régions dans lesquelles les électrodes de con-
nexion (54) et les électrodes d’élément d'image de
référence (60a) se recouvrent mutuellement sont
plus grandes que des régions dans lesquelles les
lignes de condensateurs de stockage (36) et les
électrodes d’élément d’image de référence (60a) se
recouvrent mutuellement.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel chaque trou de contact
(58) et une ligne correspondante desdites plusieurs
lignes de signal de balayage (32) ne se recoupent
pas, vus depuis le c6té du deuxieme substrat (22).

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1 ou 5, dans lequel le deuxiéme substrat
(24) comporte en outre :

une matrice noire (88),

les trous de contact (58) étant recouverts par la
matrice noire (88), vue depuis le c6té du deuxie-
me substrat.

Dispositif d’affichage a cristaux liquides selon I'une
quelconque des revendications 1, 5 ou 6, dans
lequel :

une partie essentielle de chacune des électro-
des de connexion (54) est placée entre des élec-
trodes adjacentes correspondantes desdites
électrodes d’élément d'images (60), lesdites
électrodes adjacentes correspondantes desdi-
tes électrodes d’élément d’image (60) etant mu-
tuellement adjacentes dans la direction (Y) se-
lon laquelle se prolongent les lignes de signal
d'image (34) ; et

chacune desdites électrodes de connexion (54)
se prolonge entre une région située entre des
électrodes adjacentes correspondantes desdi-
tes électrodes d’élément d’'image (60) et le trou
de contact (58), vus depuis le coté du deuxieme
substrat (22), via une région correspondante
des deux régions de bordure (R11; R12), si-
tuées chacune entre les deux régions d’aligne-
ment (R1, R3 ; R2, R4) mutuellement adjacen-
tes dans la direction (X) selon laquelle se pro-
longent les lignes de signal de balayage (32).
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Dispositif d’affichage a cristaux liquides selon 'une
quelconque des revendications 1 a 7, dans lequel :

chacune desdites électrodes d’élément d'image
(60) possede au moins deux fentes paralléles
(62) dans chacune desdites plusieurs régions
d’alignement (R1 - R4) ;

la direction selon laquelle se prolongent lesdites
au moins deux fentes paralleles (62) est diffé-
rente pour deux paires des quatre régions d’ali-
gnement (R1, R4), (R2, R3) alors qu’elle est
identique pour chaque paire de régions d’aligne-
ment.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 8, dans lequel :

chacune desdites électrodes d’élément d'image
(60) possede, pour chacune desdites plusieurs
régions d’alignement (R1-R4), une forme en
dent de peigne puisqu’elle posséde lesdites au
moins deux fentes paralleles (62) ;

chacune desdites électrodes d’élément d'image
(60) possede une région de ligne principale (66)
vialaquelle des régions de ligne de branche (64)
appartenant auxdites plusieurs régions d’ali-
gnement (R1, R4) sont reliées électriquement
les unes aux autres ; et

la région de ligne principale (66) et une ligne
correspondante desdites lignes de signal de ba-
layage (32) se recoupent au moins partiellement
mutuellement, via le film d’isolation (70), vues
depuis le coté du deuxiéme substrat (22).

10. Dispositif d’affichage a cristaux liquides selon la re-

1.

vendication 9, dans lequel la ligne correspondante
desdites plusieurs lignes de signal de balayage (32)
est recouverte par la région de ligne principale (64),
vue de dessus.

Dispositif d’affichage a cristaux liquides selon 'une
quelconque des revendications 1 a 10, dans lequel
le deuxiéme substrat (24) comporte en outre :

des entretoises de colonnes, permettant de
maintenir un espacement entre le premier subs-
trat (22) et le deuxiéme substrat (24), mises en
place de telle sorte que les entretoises de co-
lonnes et les électrodes d’élément d'image (60)
ne se recoupent pas mutuellement, vues de des-
sus.
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