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(57) ABSTRACT

A liquid crystal display device includes first and second sub-
strates which have opposed surfaces respectively provided
with aligning films and have undergone aligning treatments
such that aligning treatment directions are parallel and oppo-
site between the films, and a liquid crystal layer made of a
liquid crystal having a negative dielectric anisotropy and
placed between the substrates such that molecular long axes
of the liquid crystal are oriented parallel to surfaces of the
substrates. The first substrate includes a first conductive layer
in which elongated slits obliquely crossing the aligning treat-
ment direction are formed parallel to each other, and a second
conductive layer formed on a layer different from the first
layer through an insulating layer so as to overlap the slits and
overlap at least part of the first layer. Each slit includes first
and second linear portions extending in different directions at
angles line-symmetrical to the aligning treatment direction.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2008-081256, filed Mar. 26, 2008, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a lateral electric
field control liquid crystal display device.

[0004] 2. Description of the Related Art

[0005] As aliquid crystal display device, there is available
a lateral electric field control liquid crystal display device
which performs display by changing the molecular long axis
direction of liquid crystal molecules within a plane almost
parallel to a substrate surface (Jpn. Pat. Appln. KOKAI Pub-
lication Nos. 2002-082357 and 2002-182230).

[0006] In aconventional lateral electric field control liquid
crystal display device, disclination occurs at a portion corre-
sponding to an edge of an electrode for generating a lateral
electric field. In addition, when an observation surface is
pressed with a finger or the like (this operation will be referred
to as surface pressing hereinafter), disclination occurs at the
pressed portion.

[0007] Disclination occurring at a portion corresponding to
the edge of the electrode is display irregularity which occurs
when the liquid crystal molecules in a portion corresponding
to the edge of the electrode behave so as to rise upright relative
to a substrate surface upon application of a strong electric
field.

[0008] The above disclination due to surface pressing is
display irregularity which occurs when an observation sur-
face is partly pressed while the above lateral electric field is
applied, the alignment of liquid crystal molecules is disturbed
by the surface pressing force, and the disturbed alignment
state of the liquid crystal molecules is maintained and is not
restored to the initial alignment state even after the surface
pressing force is released.

BRIEF SUMMARY OF THE INVENTION

[0009] Itis an object of the present invention to provide a
lateral electric field control liquid crystal display device
which can suppress the occurrence of display irregularity.

[0010] According to a preferred embodiment of the present
invention, there is provided a liquid crystal display device
including a first substrate and a second substrate which have
opposed surfaces respectively provided with aligning films
and have undergone aligning treatments such that aligning
treatment directions are parallel and opposite between the
aligning films, and a liquid crystal layer which comprises a
liquid crystal having a negative dielectric anisotropy and is
placed between the first substrate and the second substrate
such that molecular long axes of theliquid crystal are oriented
substantially parallel to surfaces of the substrates. The first
substrate includes a first conductive layer on which elongated
electrode portions obliquely crossing the aligning treatment
direction are formed parallel to each other so as to form slit
portions between the adjacent electrode portions, and a sec-
ond conductive layer which is formed on a layer different
from the first conductive layer through an insulating layer so
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as to overlap the slit portions and overlap at least part of the
first conductive layer. The elongated electrode portions each
include a first linear portion and a second linear portion which
extend in different directions at angles line-symmetrical with
respect to the aligning treatment direction.

[0011] According to a preferred embodiment of the present
invention, there is provided a liquid crystal display device
including a first substrate and a second substrate which have
opposed surfaces respectively provided with aligning films
and have undergone aligning treatments such that aligning
treatment directions are parallel and opposite between the
aligning films, arid a liquid crystal layer which comprises a
liquid crystal having a negative dielectric anisotropy and is
placed between the first substrate and the second substrate
such that molecular long axes of the liquid crystal are oriented
substantially parallel to surfaces of the substrates. The first
substrate includes a first conductive layer in which elongated
slit portions obliquely crossing the aligning treatment direc-
tion are formed parallel to each other, and a second conduc-
tive layer which is formed on a layer different from the first
conductive layer through an insulating layer so as to overlap
the slit portions and overlap at least part of the first conductive
layer. The elongated slit portions each includes a first linear
portion and a second linear portion which extend in different
directions at angles line symmetrical with respect to the align-
ing treatment direction.

[0012] According to the liquid crystal display device of the
present invention, the occurrence of display irregularity can
be suppressed.

[0013] Advantages of the invention will be set forth in the
description which follows, and in part will be obvious from
the description, or may be learned by practice of the inven-
tion. Advantages of the invention may be realized and
obtained by means of the instrumentalities and combinations
particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0014] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0015] FIG. 1 is a plan view of part of one substrate of a
liquid crystal display device according to the first embodi-
ment;

[0016] FIG. 2 is a sectional view taken along a line II-1T of
the liquid crystal display device in FIG. 1;

[0017] FIG. 3isasectional view taken along aline III-I1I of
the liquid crystal display device in FIG. 1;

[0018] FIG. 4is an enlarged plan view of one slit portion of
a common electrode in the liquid crystal display device;
[0019] FIG. 5 is a plan view showing the molecular long
axis direction of liquid crystal molecules in each portion in
one pixel when no lateral electric field is generated in the
liquid crystal display device;

[0020] FIG. 6 is a plan view showing the molecular long
axis direction of liquid crystal molecules in each portion in
one pixel when a lateral electric field is generated in the liquid
crystal display device;

[0021] FIG. 7 is an enlarged sectional view taken along a
line VII-VII in FIG. 6;
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[0022] FIG. 8 is a plan view of part of one substrate of a
liquid crystal display device according to the second embodi-
ment; and

[0023] FIG. 9 is an enlarged sectional view of part of one
pixel of the liquid crystal display device according to the
second embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Thebest mode for carrying out the present invention
will be described below with reference to the views of the
accompanying drawing.

First Embodiment

[0025] FIGS. 1 to 7 show the first embodiment of the
present invention. FIG. 1 is a plan view of part of one substrate
of a liquid crystal display device. FIG. 2 is a sectional view
taken along a line II-1I of the liquid crystal display device in
FIG. 1. FIG. 3 is a sectional view taken along a line IT1-I11 of
the liquid crystal display device in FIG. 1.

[0026] As shown in FIGS. 1 to 3, this liquid crystal display
device includes a pair of transparent substrates 1 and 2, a
liquid crystal layer 3, a first transparent electrode 4, and
second electrodes 5. The substrates 1 and 2 are arranged to
face each other through a predetermined gap. Aligning films
18 and 19 are provided on the inner surfaces of the respective
substrates which face each other. The substrate on the obser-
vation side (the upper side in FIGS. 2 and 3) and the substrate
on the opposite side respectively have undergone aligning
treatments in parallel and opposite directions 1 and 2a. The
liquid crystal layer 3 is sealed in the gap between the pair of
substrates 1 and 2, and the molecular long axes of liquid
crystal molecules 3a are oriented almost parallel to the sur-
faces of the substrates 1 and 2 so as to be aligned with the
aligning treatment directions 1a and 2a of the pair of sub-
strates 1 and 2. The first transparent electrode 4 is provided on
one of the inner surfaces of the pair of substrates 1 and 2
which face each other, e.g., the inner surface of the substrate
2 on the opposite side (to be referred to as a rear substrate
hereinafter) to the observation side, at a position closer to the
substrate 2 than the aligning film 19. The second electrodes 5
are provided on the inner surface of the rear substrate 2 at a
position closer to the rear substrate 2 than the aligning film 19
so as to be insulated from the first electrode 4. The second
electrode 5 is to generate a lateral electric field between itself
and the first electrode 4 to change the molecular long axis
direction of the liquid crystal molecules 3a within a plane
almost parallel to the surfaces of the pair of substrates 1 and
2.

[0027] This liquid crystal display device is an active matrix
liquid crystal display device. Of the first and second elec-
trodes 4 and 5 provided on the inner surface of the rear
substrate 2 so as to be insulated from each other, the second
electrodes 5 are pixel electrodes arranged in a matrix form in
the row direction (the horizontal direction of the screen) and
the column direction (the vertical direction of the screen), and
the first electrode 4 is a common electrode corresponding to
the pixel electrodes 5.

[0028] The inner surface of the rear substrate 2 is provided
with thin-film transistors (to be referred to as TFTs hereinaf-
ter) 6 which are arranged in the row and column directions
and to which display signals corresponding to display data are
supplied, and interconnections which are provided between
the rows and columns of the TFTs 6 arranged in the above
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manner and include scanning lines 13 which supply scanning
signals to the TFTs 6 ofthe respective rows and signal lines 14
which supply display signals to the TFTs 6 of the respective
columns.

[0029] TheTFT 6includes a gate electrode 7 formed on the
substrate surface of the rear substrate 2, a transparent gate
insulating film 8 formed on almost the entire surface of the
rear substrate 2 so as to cover the gate electrode 7, an i-type
semiconductor film 9 formed on the gate insulating film 8 so
as to face the gate electrode 7, and drain and source electrodes
11 and 12 formed on two side portions of the i-type semicon-
ductor film 9 through n-type semiconductor films 10.

[0030] The scanning lines 13 are formed on the substrate
surface of the rear substrate 2 so as to extend along one side
(the lower side in FIG. 1) of each pixel 100 of each row, and
are respectively connected to the gate electrodes 7 of the TF Ts
6 of each row. The signal lines 14 are formed on the gate
insulating film 8 so as to extend along one side (the left side in
FIG. 1) of each pixel 100 of each column, and are respectively
connected to the drain electrodes 11 of the TFTs 6 of each
column.

[0031] The pixel electrodes 5 are formed on the gate insu-
lating film 8 so as to be respectively connected to the source
electrodes 12 ofthe TFTs 6 for each predetermined region for
the formation of one pixel 100. That is, the pixel electrodes 5
are isolated for each pixel region and respectively connected
to the different TFTs 6.

[0032] The common electrode 4 is formed on a transparent
insulating film 15 formed on almost the entire surface of the
rear substrate 2 so as to cover the TFTs 6 and the signal lines
14. That is, the common electrode 4 is placed between the
pixel electrodes 5 and the aligning film 19 formed on the inner
surface of the rear substrate 2 so as to be insulated from the
pixel electrodes 5 by the insulating film 15 and cover the
scanning lines 13 and the signal lines 14. The common elec-
trode 4 is electrically connected among the respective pixel
regions to be set at the same potential among the pixel
regions.

[0033] Note that a terminal array portion (not shown) is
formed on an edge portion of the rear substrate 2 so as to
protrude outside the substrate 1 on the observation side. The
scanning lines 13 and the signal lines 14 are connected to
scanning line terminals and signal line terminals provided on
the terminal array portion. The common electrode 41s con-
nected to a common electrode terminal provided on the ter-
minal array portion.

[0034] Light-shielding films 16 are formed on the inner
surface of the substrate 1 on the observation side so as to
correspond to regions among the pixels 100 and the disposi-
tion regions of the TFT's 6. Color filters 17R, 17G, and 17B of
three colors, i.e., red, green, and blue, are provided on the
light-shielding films 16 so as to correspond to the respective
pixels 100.

[0035] The aligning films 18 and 19 are homogeneous
alignment films made of polyimide films or the like, and are
respectively formed on the inner surfaces of the pair of sub-
strates 1 and 2 so as to cover the color filters 17R, 17G, and
17B and the common electrode 4.

[0036] The inner surfaces of the pair of substrates 1 and 2
are subjected to aligning treatments by rubbing the film sur-
faces of the aligning films 18 and 19 in parallel and opposite
directions. In this embodiment, an aligning treatment is pet-
formed on the inner surface of the observation-side substrate
1 from the right to the left on the screen in a direction parallel



US 2009/0244464 Al

to the horizontal direction of the screen, and an aligning
treatment is performed on the inner surface of the rear sub-
strate 2 from the left to the right on the screen in a direction
parallel to the horizontal direction of the screen.

[0037] The pair of substrates 1 and 2 are joined to each
other through a frame-like seal member (not shown). The
liquid crystal layer 3 is sealed in the region surrounded by the
seal member in the gap between the pair of substrates 1 and 2.
[0038] In addition, polarizing plates 20 and 21 are respec-
tively arranged on the outer surfaces of the pair of substrates
1 and 2. A transparent static electricity blocking conductive
film 22 for blocking external static electricity is placed
between the observation-side substrate 1 and the observation-
side polarizing plate 20 placed on the outer surface of the
observation-side substrate 1.

[0039] The common electrode 4 and pixel electrodes 5
which are formed on the inner surface of the rear substrate 2
will be described in detail below. The pixel electrodes 5 each
comprise a transparent conductive film 50 such as an [TO film
formed into a shape corresponding to a predetermined region
for the formation of one pixel 100 described above, e.g., a
rectangular region which is longer than wide, that is, the
vertical width along the vertical direction of the screen is
larger than the horizontal width along the horizontal direction
of the screen.

[0040] The common electrode 4 is formed on the entire
region in which the pixel electrodes 5 are arranged in a matrix
form so as to cover the scanning lines 13 and the signal lines
14. The common electrode 4 is provided with slits 41 which
are formed at intervals, for each predetermined region for the
formation of one pixel 100, to form edges crossing the align-
ing treatment directions 1a and 2a of the pair of substrates 1
and 2 in an oblique direction other than directions perpen-
dicular and parallel to the aligning treatment directions 1a
and 2a.

[0041] The slits 41 of the common electrode 4 each are
formed into an almost doglegged shape having a length
almost equal to or slightly smaller than the length of the pixel
electrode 5 in a direction perpendicular to the aligning treat-
ment directions 1a and 2a and having two linear portions 41a
respectively extending from a middle portion in the length-
wise direction to one end and the other end in directions tilting
toward one side relative to directions perpendicular to the
aligning treatment directions la and 2a of the pair of the
substrates 1 and 2, i.e., directions crossing the aligning treat-
ment directions 1a and 2q at a predetermined angle.

[0042] The crossing angle of one and the other linear por-
tions 41a of each of the slits 41 of the common electrode 4
with respect to the respective aligning treatment directions is
set to an angle smaller than 90° and lager than 70°.

[0043] The common electrode 4 comprises a transparent
conductive film 40 made of an ITO film or the like in which
the slits 41 are formed parallel at intervals so as to obliquely
cross the aligning treatment directions 1a and 2a. Fach of the
slits 41 is formed into a continuous shape constituted by one
and the other linear portions 41a which extend from the
middle portion in the lengthwise direction of the slit toward
one end and the other end in directions tilting to one side (the
right side in FIG. 1) relative to directions perpendicular to the
aligning treatment directions la and 2a and crossing the
aligning treatment directions 1a and 2a at a predetermined
angle, bent portions 415 which are respectively formed at the
adjacent ends of one and the other linear portions 41a and
extend in directions crossing the aligning treatment directions
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1a and 2a at an angle smaller than the crossing angle of the
linear portions 41a with respect to the aligning treatment
directions 1a and 2a, and a joint portion 41¢ between the bent
portions 415.

[0044] In addition, the slits 41 of the common electrode 4
each have bent end portions 41d which are respectively
formed at the ends, of one and the other linear portions 41a,
which are located on the opposite side to their adjacent ends
and extend in directions crossing the aligning treatment direc-
tions la and 2a at an angle smaller than the crossing angle of
the linear portions 41a with respect to the aligning treatment
directions 1a and 2a.

[0045] The connecting portions between the linear portions
41a and the bent portions 415 of each of the slits 41 each are
formed into an arcuated shape such that the two side edges of
the linear portion 41a and the bent portion 415 are smoothly
continuous. The joint portion 41¢ between the two bent por-
tions 415 is formed into an arcuated shape such that the two
side edges of the joint portion 41¢ and the bent portion 415 are
smoothly continuous. Furthermore, the connecting portions
between the linear portions 414 and the bent end portions 414
each are formed into an arcuated shape such that the two side
edges of the linear portion 41« and the bent end portion 414
are smoothly continuous.

[0046] The common electrode 4 is an electrode having
elongated electrode portions 42, each including a portion
between the adjacent slits 41 and portions located outside the
slits 41 on the two sides, formed side by side at intervals
corresponding to the width of the slit 41 for each predeter-
mined region for the formation of one pixel 100 described
above. The elongated electrode portions 42 conform to the
shape of the slit 41.

[0047] Each of the elongated electrode portions 42 of the
common electrode 4 is formed into a smoothly continuous
shape constituted by one and the other linear portions 42a
which extend from the middle portion in the lengthwise direc-
tion of the slit toward one end and the other end in directions
tilting to one side relative to directions perpendicular to the
aligning treatment directions 1a and 2a and crossing the
aligning treatment directions 1@ and 2a at a predetermined
angle, bent portions 425 which are respectively formed at the
adjacent ends of one and the other linear portions 42a and
extend in directions crossing the aligning treatment directions
1a and 2a at an angle smaller than the crossing angle of the
linear portions 42a with respect to the aligning treatment
directions 1a and 24, a joint portion 42¢ between the bent
portions 425, and bent end portions 42d which are respec-
tively formed at ends, of one and the other linear portions 424,
which are located on the opposite side to their adjacent ends
and extend in directions crossing the aligning treatment direc-
tions la and 2a at an angle smaller than the crossing angle of
the linear portions 42a with respect to the aligning treatment
directions 1a and 2a.

[0048] One and the other linear portions 41a of each of the
slits 41 of the common electrode 4 have almost the same
width, and one and the other linear portions 42 of the elon-
gated electrode portions 42, which include portions between
the adjacent slits 41 and portions located outside the slits 41
on the two sides, have almost the same width. In addition, a
ratio D/W between a width D of the linear portion 41a of the
slit 41 and a width W (see FIG. 5) of the elongated electrode
portion 42 is set to 1/3 to 3/1, preferably 1/1.

[0049] FIG. 4 is an enlarged plan view of part of one slit 41
ofthe common electrode 4. Letting Babe the crossing angle of
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one and the other linear portions 41a of each of the slits 41
with respect to the aligning treatment directions la and 2a,
the crossing angle is set to

70°<0a<90°.

[0050] The crossing angle of one and the other linear por-
tions 42a of each of the elongated electrode portion 42 with
respect to the aligning treatment directions la and 2a is
almost the same as the above value.

[0051] Letting Ob be the crossing angle of the bent portions
415 provided at the adjacent ends of one and the other linear
portions 41a of each of the slits 41 with respect to the aligning
treatment directions 1a and 2a, the crossing angle is set to

50°<0b<70°.

[0052] The crossing angle of the bent portions 425 of each
of the elongated electrode portions 42 with respect to the
aligning treatment directions 1a and 2a is almost the same as
the above value.

[0053] Letting La be the length of one and the other linear
portions 41a of each ofthe slits 41, and Lb be the length of the
bent portions 415 provided at the adjacent ends of one and the
other linear portions 41a, the length La of the linear portions
41a and the length Lb of the bent portions 415 are set to

La>nLb (n: 3-5) or
10Lb>La>4Lb.

[0054] The length relationship between one and the other
linear portions 42a of the elongated electrode portions 42 and
the bent portions 425 of the elongated electrode portions 42 is
almost the same as that described above.

[0055] Letting 6c be the crossing angle of the bent end
portions 41d of the slits 41 with respect to the aligning treat-
ment directions 1a and 24, the crossing angle is set to

50°<B0c<70°.

[0056] The crossing angle of the bent end portions 424 of
the elongated electrode portions 42 with respect to the align-
ing treatment directions 1a and 2a is almost the same as the
above value.

[0057] Letting Lc be the length ofthe bent end portions 414
atthe two ends of each ofthe slits 41, the relationship between
the length La of one and the other linear portions 41a and the
length Lb of the bent portions 415 is set to satisfy

La>nLe (n: 3-5) or
10Lc>La>4Lc.

[0058] The length relationship between one and the other
linear portions 424 of each of the elongated electrode portions
42 and the bent end portions 42d of each of the elongated
electrode portions 42 is almost the same as that described
above.

[0059] That is, the bent end portions 41d of the slits 41 are
formed to have almost the same tilt angle and length as those
of the bent portions 415 which joint one and the other linear
portions 41a.

[0060] The crossing angle Ba of one and the other linear
portions 41a of each of the slits 41 with respect to the aligning
treatment directions la and 2a is preferably set to 80°£5°,
more desirably 80°£2°. The crossing angles 0b and 0c of the
bent portion 415 and bent end portion 41d with respect to the
aligning treatment directions 1a and 2a are preferably set to
60°£5°, more desirably 60°£2°.
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[0061] Note that the linear portion 414, of one and the other
linear portions 41a of each of the slits 41, which extends
toward the location of the TFTs 6 is formed to have a length
that does not overlap the disposition portion of the TFTs 6.
[0062] Theliquid crystal layer 3 comprises a nematic liquid
crystal having a negative dielectric anisotropy. The liquid
crystal molecules 3a of the liquid crystal layer 3 are oriented
almost parallel to the surfaces of the substrates 1 and 2 while
the molecular long axes are aligned with the aligning treat-
ment directions 1a and 2a and are uniformly pre-tilted, rela-
tive to one of the substrate surfaces, e.g., the surface of the
rear substrate 2, in a direction away from the rear substrate 2
toward the aligning treatment direction 2a of the inner surface
of the rear substrate 2.

[0063] This liquid crystal display device generates a lateral
electric field, which changes the molecular long axis direction
of the liquid crystal molecules 3a to a direction almost par-
allel to the surfaces of the substrates 1 and 2, between the
edges of the slits 41 of the common electrode 4, i.e., the edge
portions of the elongated electrode portions 42, and the pixel
electrodes 5 by applying a driving voltage corresponding to a
display signal between the common electrode 4 of the pixels
100 and the pixel electrodes 5. This lateral electric field con-
trols the molecular long axis direction of the liquid crystal
molecules 3a of the pixels 100 within a plane almost parallel
to the surfaces of the substrates 1 and 2, thereby displaying an
image.

[0064] FIG. 5 is a plan view showing the molecular long
axis direction of the liquid crystal molecules 3a in each por-
tion in one pixel 100 when the above lateral electric field is not
generated. FIG. 6 is a plan view showing the molecular long
axis direction of the liquid crystal molecules 3q in each por-
tion in one pixel 100 when the above lateral electric field is
generated.

[0065] FIG. 7 is an enlarged sectional view taken along a
line VII-V1I in FIG. 6.

[0066] The driving voltage to be applied between the com-
mon electrode 4 and the pixel electrode 5 is controlled in
accordance with the above display signal within the range
from a minimum value of almost 0 V which does not generate
the above lateral electric field to a maximum value which
generates the lateral electric field having a strength that ori-
ents the molecular long axes ofthe liquid crystal molecules 3a
in regions along the edges of one and the other linear portions
41a of each of the slits 41 of the elongated electrode portions
42 of the common electrode 4 (the edge portions to one and
the other linear portions 42a of each of the elongated elec-
trode portions 42) in directions at an angle of almost 45° with
respect to the aligning treatment directions 1a and 2a.
[0067] Note that the liquid crystal display device of this
embodiment is of a normally dark display type (to be referred
to as a normally black type hereinafter) in which the trans-
mission axis of one of the observation-side polarizing plate 20
and the rear-side polarizing plate 21 is set to be almost parallel
or perpendicular to the aligning treatment directions 1a and
2a, while the transmission axis of the other polarizing plate is
set to be almost perpendicular to the transmission axis of one
polarizing plate. In the non-electric field mode in which the
lateral electric field is not generated between the common
electrode 4 and the pixel electrode 5, i.e., when the molecular
long axes of the liquid crystal molecules 3a are oriented along
the aligning treatment directions 1a and 2a as shown in FIG.
5a, the pixel 100 provides black display. When a lateral elec-
tric field E having a strength that orients the molecular long
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axes of the liquid crystal molecules 3a in regions along the
edges of one and the other linear portions 41a of each of the
slits 41 of the elongated electrode portions 42 of the common
electrode 4 in directions at an angle of almost 45° with respect
to the aligning treatment directions 1a and 2a as shown in
FIGS. 6 and 7 is generated between the common electrode 4
and the pixel electrode 5, the pixel 100 provides brightest
display.

[0068] As shown in FIGS. 6 and 7, the lateral electric field
E is generated between one side edge and the other side edge
of each of theslits 41 of the common electrode 4 and portions,
of the pixel electrode 5, which are adjacent to one side edge
and the other side edge of each of the slits 41 of the common
electrode 4.

[0069] The lateral electric field E is an electric field in a
direction perpendicular to an edge of each of the slits 41 of the
common electrode 4. When the lateral electric field E is
generated, the direction of the molecular long axes of the
liquid crystal molecules 3a is changed to a direction perpen-
dicular to the direction of the lateral electric field in accor-
dance with the strength of the lateral electric field E.

[0070] In this liquid crystal display device, the slits 41 of
the common electrode 4 each are formed into the shape hav-
ing one and the other linear portions 414 extending from the
middle portion in the lengthwise direction of the slit toward
one end and the other end in directions tilting to one side
relative to directions perpendicular to the aligning treatment
directions 1a and 2a and crossing the aligning treatment
directions 1a and 2a at a predetermined angle, with one and
the other linear portions 414 crossing the aligning treatment
directions la and 2a at almost the same angle 6a. With this
shape. as shown in FIG. 6, the direction of the lateral electric
field E generated between the edge of one linear portion 41a
of each of the slits 41 of the common electrode 4 and the pixel
electrode 5 is made to differ from the direction of the lateral
electric field E generated between the edge of the other linear
portion 41a of the slit 41 and the pixel electrode 5 to orient the
liquid crystal molecules 3a in the two different directions in
each pixel 100, thereby performing display with a wide view-
ing angle with low viewing angle dependence on contrast,
brightness, display color, and the like.

[0071] In addition, in this liquid crystal display device, the
slits 41 of the common electrode 4 each are formed into the
continuous shape constituted by one and the other linear
portions 41a, the bent portions 415 which are formed at the
adjacent ends of one and the other linear portions 41a and
extend in the directions crossing the aligning treatment direc-
tions 1a and 2a at the angle 6b smaller than the crossing angle
Ba of the linear portions 4la with respect to the aligning
treatment directions 1a and 2a, and the joint portion 41¢
between the bent portions 415. With this shape, even if the
strong lateral electric field E that orients the molecular long
axes of the liquid crystal molecules 3a in regions along the
edges of one and the other linear portions 41a of each of the
slits 41 of the common electrode 4 in directions at an angle of
almost 45° or an angle close to it relative to the aligning
treatment directions 1a and 2a is generated between the com-
mon electrode 4 and the pixel electrode 5, the liquid crystal
molecules 3a do not tilt at an angle opposite to the pre-tilt
angle set by the above aligning treatment.

[0072] That is, in the liquid crystal display device of the
above embodiment, the slits 41 of the common electrode 4
each are formed into the shape having the bent portions 415
which are provided at the adjacent ends of one and the other
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linear portions 41a and extend in directions crossing the
aligning treatment directions la and 2a at the angle 6b
smaller than the crossing angle 0a of the linear portions 41a
with respect to the aligning treatment directions 1a and 2a,
with the bent portions 415 being made continuous through the
joint portion 41c. With this shape, of the lateral electric fields
E generated between the common electrode 4 and the pixel
electrode 5, the lateral electric field generated between one
side edge and the other side edge of the bent portions 415 of
each of the slits 41 of the common electrode 4 and the pixel
electrode 5 is the lateral electric field (the electric field in a
direction perpendicular to the edges of the bent portions 414)
E in adirection at a crossing angle with respect to the aligning
treatment directions 1a and 2a which is larger than that of the
lateral electric field E generated between the pixel electrode 5
and one side edge and the other side edge of one and the other
linear portions 41a of the slit 41, as shown in FIG. 6.

[0073] For this reason, a change angle b of the molecular
long axis direction of the liquid crystal molecules 3a in
regions along one side edge and the other side edge of the bent
portions 415 of each of the slits 41 of the common electrode
4 relative to the aligning treatment directions 1a and 2a at the
time of generation of the lateral electric field E is smaller than
a change angle ya of the molecular long axis direction of the
liquid crystal molecules 3a in regions along one side edge and
the other side edge of the one and the other linear portions 41a
of the slit 41 relative to the aligning treatment directions 1a
and 2aq. In addition, the above liquid crystal molecules 3a are
strongly influenced by the anchoring force from the aligning
film, and the alignment discontinuity of the liquid crystal
molecules 3a at the joint portion 41¢ decreases. As a conse-
quence, the intermolecular force between the adjacent liquid
crystal molecules 3a strongly acts on the liquid crystal mol-
ecules 3a in regions along one side edge and the other side
edge of the bent portions 415 to suppress a change in the tilt
angle of the liquid crystal molecules 3a relative to the lateral,
electric field E. When a strong electric field is applied
between the common electrode 4 and the pixel electrode 5,
since the long axes of the liquid crystal molecules 3a in
regions along one side edge and the other side edge of the slit
41 are oriented in a direction along one side edge and the other
side edge of the slit 41, an electric field component is gener-
ated in a direction perpendicular to the substrate at one side
edge and the other side edge of the slit 41 by the electric field
applied between the common electrode 4 and the pixel elec-
trode 5. However, since this electric field is an electric field in
a direction perpendicular to the long axes of the liquid crystal
molecules 3a, no force acts to increase the tilt angle of the
liquid crystal molecules 3a with respect to the substrate, but a
force acts to orient the liquid crystal molecules 3a parallel to
the substrate surface.

[0074] For this reason, even when the strong lateral electric
field E that orients the molecular long axes of the liquid
crystal molecules 3a in regions along one and the other linear
portions 41a of each of the slits 41 of the common electrode
4 in a direction at an angle of almost 45° or an angle close to
it relative to the aligning treatment directions 1a and 2a is
generated between the common electrode 4 and the pixel
electrode 5, the tilt of the liquid crystal molecules 3a near the
bent portions 415 of the slit 41 does not change and remains
stable. This maintains the state in which the liquid crystal
molecules 3a along one side edge and the other side edge of
the bent portions 415 are tilted at the pre-tilt angle set by the
aligning treatment.
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[0075] The liquid crystal display device of this embodi-
ment is therefore free from alignment irregularity such as the
inversion of the tilt angle of the liquid crystal molecules 3a in
regions along one side edge and the other side edge of one and
the other linear portions 41a of the slit41 relative to a portion
corresponding to the inflection point of the slit 41 as a starting
point as in a case in which the slits 41 of the common elec-
trode 4 each are shaped into a simple doglegged shape with
one and the other linear portions 41a being directly joined to
each other.

[0076] The connecting portions between one and the other
linear portions 41a of each of the slits 41 of the common
electrode 4 and the bent portions 415 each are formed into an
arcuated shape with the two side edges of the linear portion
41a and the bent portion 415 being smoothly continuous. For
this reason, the molecular long axis direction of the liquid
crystal molecules 3a in regions along one side edge and the
other side edge of one and the other linear portions 41a
changes at the pre-tilt angle set by the aligning treatment,
following the tilt direction of the liquid crystal molecules 3a
in regions along one side edge and the other side edge of the
bent portions 415.

[0077] As described above, in the liquid crystal display
device of this embodiment, even when the strong lateral elec-
tric field E that orients the molecular long axes of the liquid
crystal molecules 3¢ in regions along edges of one and the
other linear portions 41a of each of the slits 41 of the common
electrode 4 in a direction at an angle of almost 45° or an angle
close to it relative to the aligning treatment directions 1a and
2a1is generated between the common electrode 4 and the pixel
electrode 5, the tilt directions of the liquid crystal molecules
3a in regions along one side edge and the other side edge of
each of the slits 41 of the common electrode 4 are made the
same throughout the total length of each slit 41, as shown in
FIGS. 6 and 7. This can obtain good display quality without
display irregularity.

[0078] In addition, in this liquid crystal display device, the
bent end portions 414 are respectively formed at the ends, of
one and the other linear portions 41a of each of'the slits 41 of
the common electrode 4, which are located on the opposite
side to their adjacent ends, so as to extend in directions
crossing the aligning treatment directions 1a and 2a at the
angle B¢ smaller than the crossing angle 6a of the linear
portions 41a with respect to the aligning treatment directions
1a and 2a. This also generates, between the pixel electrode 5
and one side edge and the other side edge of the bent end
portions 41d, the lateral electric field E in a direction at a
larger crossing angle with respect to the aligning treatment
directions 1a and 2a than the lateral electric field E generated
between one side edge and the other side of one and the other
linear portions 41a of the slit 41 and the pixel electrode 5.
[0079] For this reason, a change angle ¢ of the molecular
long axis direction of the liquid crystal molecules 3a in
regions along one side edge and the other side edge ofthe bent
end portions 414 relative to the aligning treatment directions
1a and 2a due to the lateral electric field E is made smaller
than the change angle 1pa of the molecular long axis direction
of the liquid crystal molecules 3a in regions along one side
edge and the other side edge of the linear portions 41« relative
to the aligning treatment directions la and 2a. This can
change the molecular long axis direction of the liquid crystal
molecules 3a in both the regions along one side edge and the
other side edge of the bent end portions 414 in accordance
with the pre-tilt angle set by the above aligning treatment.
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[0080] In this liquid crystal display device, the tilt angle 6a
of one and the other linear portions 41a of each of the slits 41
of the common electrode 4 with respect to the aligning treat-
ment directions 1a and 2a and the tilt angle 8b of the two bent
portions 4 b with respect to the aligning treatment directions
1a and 2a are set to

70°<0a<90°
50°<Bb<70°.

This can further stabilize the alignment irregularity of the
liquid crystal molecules 3a due to the lateral electric field E.
[0081] In addition, in this liquid crystal display device, the
length La of one and the other linear portions 41a of each of
the slits 41 of the common electrode 4 and the length Lb of the
two bent portions 415 are set to

La>nLb (n: 3-5) or

10Lb>La>4Lb.

This can further improve the stability of the alignment of the
liquid crystal molecules 3a by the bent portions 415 of the
slits 41 and almost eliminate the influences of the regions
corresponding to the bent portions 415 on display.

[0082] In addition, in this liquid crystal display device, the
tilt angle B¢ of the bent end portions 414 formed at the ends,
of one and the other linear portions 41a of each of the slits 41
of the common electrode 4, which are located on the opposite
side to the adjacent ends of the linear portions 41e with
respect to the aligning treatment directions 1a and 2« is set to

50°<0c<70°.

This can further improve the stability of the alignment of the
liquid crystal molecules 3a when the lateral electric field E is
applied.

[0083] Furthermore, the length Lc of the bent end portions
41d of the sit 41 relative to the length La of the linear portions
41a of the slit 41 is set to a value satisfying:

La>nlLi (c: 3-5) or

10Le>La>4Lc.

This can further improve the stability of the alignment of the
liquid crystal molecules 3a by the bent end portions 414 and
almost eliminate the influences of the regions corresponding
to the bent end portions 41d on display.

[0084] Inthisliquid crystal display device, the tilt angle 0a
of one and the other linear portions 41a of each of the slits 41
of the common electrode 4 with respect to the aligning treat-
ment directions 1a and 2a is preferably set to 80°+5°, more
desirably 80°+2° and the tilt angles 0b and Oc of the bent
portions 415 and bent end portions 41d with respect to the
aligning treatment directions la and 2a are preferably set to
60°+5°, more desirably 60°+2°. This can further improve the
stability of the alignment of the liquid crystal molecules 3a
when the lateral electric field E is applied.

[0085] In this liquid crystal display device, the liquid crys-
tal layer 3 comprises a nematic liquid crystal having a nega-
tive dielectric anisotropy (which will be referred to as aliquid
crystal whose AC is negative hereinafter). For this reason,
when the lateral electric field E is generated between the
edges of the slits 41 of the common electrode 4, each having
the above shape, and the pixel electrode 5, the liquid crystal
molecules 3a are oriented such that the direction of the
molecular long axes changes along the edges of the slits 41 of
the common electrode 4, as shown in FIG. 6.
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[0086] For this reason, even when the strong lateral electric
field E that orients the molecular long axes of the liquid
crystal molecules 3a in directions at an angle of almost 45° or
an angle close to it relative to the aligning treatment directions
1a and 2a is generated between the edges of the slits 41 of the
common electrode 4 and the pixel electrode 5, the direction of
the lateral electric field E is a direction almost perpendicular
to the molecular long axes of the liquid crystal molecules 3a.
The lateral electric field E therefore acts as a force that aligns
the liquid crystal molecules 3a parallel to the surfaces of the
substrates 1 and 2 instead of a force that raises the liquid
crystal molecules 3a upright relative to the surfaces of the
substrates 1 and 2.

[0087] That is, this liquid crystal display device uses a
liquid crystal whose A€ is negative, and hence the occurrence
of disclination along the edges of electrodes due to a lateral
electric field is suppressed unlike in a conventional lateral
electric field control liquid crystal display device using a
liquid crystal whose A€ is positive.

[0088] Inthisliquid crystal display device as well, when the
observation surface is pressed with a finger or the like while
the lateral electric field E is generated, disclination occurs due
to the surface pressing. This is because the portion of the
observation-side substrate 1 on which the surface pressing
force 1s applied deforms so as to tilt in the inner surface
direction from the periphery of the portion toward the center,
and the liquid crystal molecules 3a are oriented so as to rise
upright along the tilt direction of the substrate 1. This oriented
state in which the liquid crystal molecules 3a rise upright is
observed as disclination.

[0089] In the liquid crystal display device of this embodi-
ment, alignment irregularity due to the above surface pressing
occurs. However, disclination due to the above surface press-
ing can be eliminated in a short period of time because the
slits 41 of the common electrode 4 each are formed into the
continuous shape (to be referred to as a hanger shape herein-
after) constituted by one and the other linear portions 41a
which extend from the middle portion in the lengthwise direc-
tion of the slit toward one end and the other end in directions
tilting to one side relative to the directions perpendicular to
the aligning treatment directions 14 and 2a and crossing the
aligning treatment directions 1a and 2a at the predetermined
angle 0Oa, the bent portions 416 which are formed at the
adjacent ends of one and the other linear portions 41a and
extend in the directions crossing the aligning treatment direc-
tions 1a and 2a at the angle 6b smaller than the crossing angle
0a of the linear portions 41a with respect to the aligning
treatment directions 1a and 2a, the joint portion 41¢ between
the bent portions 415, and the bent end portions 414 which are
respectively formed at the ends, of one and the other linear
portions 41a, which are located on the opposite side to their
adjacent ends, so as to extend in the directions crossing the
aligning treatment directions 1a and 24 at the angle Oc smaller
than the crossing angle 6a of the linear portions 41a with
respect to the aligning treatment directions 1a and 2a.

[0090] Thatis, in this liquid crystal display device, from the
viewpoint of the entire pixel 100, the liquid crystal molecules
3a are moved by the lateral electric field E generated between
the edges of one and the other linear portions 41a of each of
the hanger-shaped slits 41 of the common electrode 4 and the
pixel electrode 5, and are oriented such that the molecular
long axes are rotated though an angle corresponding to the
strength of the lateral electric field E.
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[0091] The middle portion of each of the hanger-shaped
slits 41 of the common electrode 4 in the lengthwise direction
and the two end portions of the slit, i.e., the two end sides of
one and the other linear portions 41a, are bent at the angle 6¢c
smaller than the crossing angle 8a of the linear portions 41a
with respect to the aligning treatment directions 1a and 2a.
For this reason, when the oriented state of the liquid crystal
molecules 3a is viewed in detail, at the two end sides of the
linear portions 41a, the angle defined by the molecular long
axes and the aligning treatment directions 1a and 2a is small
even in a state in which the lateral electric field E is generated.
[0092] In this state in which the lateral electric field is
generated, therefore, even if alignment irregularity occurs as
the liquid crystal molecules 34 in the corresponding portion
rise upright as described above due to the above surface
pressing, the liquid crystal molecules 3a near the bent por-
tions at the middle and two ends of each of the hanger-shaped
slits 41 of the common electrode 4 receive the strong anchor-
ing force dueto the above aligning treatments. For this reason,
when the surface pressing force is released, the liquid crystal
molecules 3a near the bend portions of the slit 41 are restored
to the initial alignment state which is almost parallel to the
surfaces of the substrates 1 and 2, and the neighboring liquid
crystal molecules 3a are also attracted by intermolecular
force to be restored to the initial alignment state.

[0093] As described above, in the above liquid crystal dis-
play device, alignment Irregularity temporarily occurs due to
surface pressing. However, when the surface pressing force is
released, the alignment state of the liquid crystal molecules
3a is restored to the initial alignment state, which is almost
parallel to the surfaces of the substrates 1 and 2, with the
liquid crystal molecules 3a near the bent portions at the
middle and two ends of each of the hanger-shaped slits 41 of
the common electrode 4 serving as starting points. This can
suppress the occurrence of disclination due to the surface
pressing and provide display without any display irregularity.
[0094] In addition, in this liquid crystal display device, the
pixel electrodes 5 provided on the inner surface of the rear
substrate 2 are covered with the insulating film 15, and the
common electrode 4 provided with the slits 41 is placed on the
insulating film 15, i.e., on the inner surface side relative to the
pixel electrodes 5. With this structure, the surface of the
aligning film 19, which is formed on the inner surface of the
rear substrate 2 so as to cover the common electrode 4, has
high evenness. This provides high alignment stability. There-
fore, when the surface pressing force is released, since strong
anchoring force acts on the liquid crystal molecules 3a to
restore them to the initial alignment state almost parallel to
the surfaces of the substrates 1 and 2, the alignment irregu-
larity due to the above surface pressing is quickly eliminated,
thereby suppressing the occurrence of disclination.

[0095] Furthermore, in this liquid crystal display device,
since the common electrode 4 is formed to cover the scanning
lines 13 and the signal lines 14 extending along the pixels 100,
no strong electric field irrelevant to display is generated
between the common electrode 4 and the scanning lines 13
and the signal lines 14. This can stabilize the alignment of the
liquid crystal molecules 3a in regions other than the pixels
100 and further suppress the occurrence of disclination due to
the above surface pressing.

Second Embodiment

[0096] FIGS. 8 and 9 show the second embodiment of the
present invention. FIG. 8 is aplan view of part of one substrate
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of a liquid crystal display device. FIG. 9 is an enlarged sec-
tional view of part of one pixel of the liquid crystal display
device. Note that the same reference numerals as in the first
embodiment denote the same parts in the second embodiment
in FIGS. 8 and 9, and a description will not be repeated.
[0097] In the liquid crystal display device of this embodi-
ment, pixel electrodes 5 each are formed from a transparent
conductive film (e.g., an ITO film) 50a which corresponds to
a predetermined region for the formation of one pixel and is
provided with commonly connected electrode portions 51
formed into a shape conforming to each of the slits 41 of the
common electrode 4 described above. Other arrangements
are the same as those of the liquid crystal display device of the
first embodiment.

[0098] In the liquid crystal display device of this embodi-
ment, the electrode portions 51 of the pixel electrode 5 are
formed by providing the conductive film 50a with slits each
having a shape almost identical to the shape of each of elon-
gated electrode portions 42 formed from portions between the
adjacent slits 41 of the common electrode 4. The two ends of
each of the elongated electrode portions 42 are respectively
connected to common connecting portions 52 formed on the
two edges of the conductive film 50a.

[0099] According to the liquid crystal display device of this
embodiment, since the area of a port-on of the pixel electrode
5which overlaps the common electrode 4 decreases, the stray
capacitance generated between the common electrode 4 and
pixel electrode 5 decreases. This reduces the load imposed on
the driver for driving the liquid crystal display device.

Other Embodiments

[0100] In the first and second embodiments, the bent end
portions 414 are respectively formed at the ends, of one and
the other linear portions 41a of each of the slits 41 of the
common electrode 4, which are located on the opposite side to
their adjacent ends. However, it suffices to form the bent end
portion 414 at only one ofthe ends of one and the other linear
portions 41a.

[0101] Inthe above embodiments, the common electrode 4
is placed on the entire region in which the pixel electrodes 5
are arranged in a matrix form. However, the common elec-
trode 4 may be placed for each row or column of the pixel
electrodes 5 so as to cover at least the scanning lines 13 or the
signal lines 14, and the pixel electrodes of each row or each
column may be commonly connected at one end side or the
two end sides.

[0102] Inaddition, inthe above embodiments, the common
electrode 4 and the pixel electrodes 5 are provided on the
inner surface of the rear substrate 2. However, the electrodes
4 and 5 may be provided on the inner surface of the observa-
tion-side substrate 1.

[0103] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the inven-
tion in its broader aspects is not limited to the specific details
and representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate and a second substrate which have opposed
surfaces respectively provided with aligning films and
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have undergone aligning treatments such that aligning
treatment directions are parallel and opposite between
the aligning films; and

a liquid crystal layer which comprises a liquid crystal hav-

ing a negative dielectric anisotropy and is placed
between the first substrate and the second substrate such
thatmolecular long axes of theliquid crystal are oriented
substantially parallel to surfaces of the substrates,

the first substrate including

a first conductive layer on which elongated electrode por-

tions obliquely crossing the aligning treatment direction
are formed parallel to each other so as to form slit por-
tions between the adjacent electrode portions, and

a second conductive layer which is formed on a layer

different from the first conductive layer through an insu-
lating layer so as to overlap the slit portions and overlap
at least part of the first conductive layer, and

the elongated electrode portions each including a first lin-

ear portion and a second linear portion which extend in
different directions at angles line-symmetrical with
respect to the aligning treatment direction.

2. The device according to claim 1, wherein the first con-
ductive layer is formed between the second conductive layer
and the aligning film on the first substrate.

3. The device according to claim 1, wherein an angle of one
of the first linear portion and the second linear portion with
respect to the aligning treatment direction is set to an angle of
smaller than 90° and larger than 70°.

4. The device according to claim 3, wherein the electrode
portion further includes a third linear portion and a fourth
linear portion which extend in different directions at angles
line-symmetrical with respect to the aligning treatment direc-
tion, and the first linear portion, the third linear portion, the
fourth linear portion, and the second linear portion are
sequentially connected to each other in the order named.

5. The device according to claim 4, wherein an angle of one
of the third linear portion and the fourth linear portion with
respect to the aligning treatment direction is set to an angle of
smaller than 70° and larger than 50°.

6. The device according to claim 5, wherein letting La be a
length of one of the first linear portion and the second linear
portion, and Lb be a length of one of the third linear portion
and the fourth linear portion, the lengths are set to satisfy

La>3xLb.

7. The device according to claim 5, wherein the electrode
portion further includes a fifth linear portion and a sixth linear
portion which extend in different directions at angles line-
symmetrical with respect to the aligning treatment direction,
and the fifth linear portion, the first linear portion, the third
linear portion, the fourth linear portion, the second linear
portion, and the sixth linear portion are sequentially con-
nected to each other in the order named.

8. The device according to claim 7, wherein an angle of one
of the fifth linear portion and the sixth linear portion with
respect to the aligning treatment direction is set to an angle of
smaller than 70° and larger than 50°.

9. The device according to claim 8, wherein letting La be a
length of one of the first linear portion and the second linear
portion, and Lc be a length of one of the fifth linear portion
and the sixth linear portion, the lengths are set to satisfy

La>3xLc.
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10. The device according to claim 1, wherein

the first conductive layer is electrically connected among

pixel regions, and

the second conductive layer is isolated for each of the pixel

regions, and the isolated conductive layers are respec-
tively connected to different thin-film transistors.

11. A liquid crystal display device comprising:

afirst substrate and a second substrate which have opposed

surfaces respectively provided with aligning films and
have undergone aligning treatments such that aligning
treatment directions are parallel and opposite between
the aligning films; and

aliquid crystal layer which comprises a liquid crystal hav-

ing a negative dielectric anisotropy and is placed
between the first substrate and the second substrate such
that molecular long axes of theliquid crystal are oriented
substantially parallel to surfaces of the substrates,

the first substrate including

a first conductive layer in which elongated slit portions

obliquely crossing the aligning treatment direction are
formed parallel to each other, and

a second conductive layer which is formed on a layer

different from the first conductive layer through an insu-
lating layer so as to overlap the slit portions and overlap
at least part of the first conductive layer, and

the elongated slit portions each including a first linear

portion and a second linear portion which extend in
different directions at angles line-symmetrical with
respect to the aligning treatment direction.

12. The device according to claim 11, wherein the first
conductive layer is formed between the second conductive
layer and the aligning film on the first substrate.

13. The device according to claim 11, wherein an angle of
one of the first linear portion and the second linear portion
with respect to the aligning treatment direction is set to an
angle of smaller than 90° and larger than 70°.

14. The device according to claim 13, wherein the slit
portion further includes a third linear portion and a fourth
linear portion which extend in different directions at angles
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line-symmetrical with respect to the aligning treatment direc-
tion, and the first linear portion, the third linear portion, the
fourth linear portion, and the second linear portion sequen-
tially communicate with each other in the order named.

15. The device according to claim 14, wherein an angle of
one of the third linear portion and the fourth linear portion
with respect to the aligning treatment direction is set to an
angle of smaller than 70° and larger than 50°.

16. The device according to claim 15, wherein letting La be
alength of one of the first linear portion and the second linear
portion, and Lb be a length of one of the third linear portion
and the fourth linear portion, the lengths are set to satisfy

La>3xLb.

17. The device according to claim 15, wherein the slit
portion further includes a fifth linear portion and a sixth linear
portion which extend in different directions at angles line-
symmetrical with respect to the aligning treatment direction,
and the fifth linear portion, the first linear portion, the third
linear portion, the fourth linear portion, the second linear
portion, and the sixth linear portion are sequentially commu-
nicate with each other in the order named.

18. The device according to claim 17, wherein an angle of
one of the fifth linear portion and the sixth linear portion with
respect to the aligning treatment direction is set to an angle of
smaller than 70° and larger than 50°.

19. The device according to claim 18, wherein letting La he
alength of one of'the first linear portion and the second linear
portion, and Le be a length of one of the fifth linear portion
and the sixth linear portion, the lengths are set to satisfy

La>3xLc.

20. The device according to claim 11, wherein

the first conductive layer is electrically connected among
pixel regions, and

the second conductive layer is isolated for each of the pixel
regions, and the isolated conductive layers are respec-
tively connected to different thin-film transistors.
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