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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Japanese
application JP 2018-030565, filed Feb. 23, 2018. This Japa-
nese application is incorporated herein by reference.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a liquid crystal
display device.

2. Description of the Related Art

[0003] In various liquid crystal display devices, a lateral
electric field system liquid crystal display device has an
advantage of an excellent wide viewing angle characteristic.
For example, the lateral electric field system liquid crystal
display device includes a pixel electrode and a common
electrode in one of a pair of substrates, which are disposed
opposite each other with a liquid crystal layer interposed
between the pair of substrates. An electric field (lateral
electric field) in a direction parallel to a substrate surface is
generated between the pixel electrode and the common
electrode, and the lateral electric field is applied to liquid
crystal to drive the liquid crystal, whereby an amount of
light transmitted through the liquid crystal layer is controlled
to display an image. Examples of the lateral electric field
system include an IPS (In-Plane Switching) system and an
FFS (Fringe Field Switching) system.

[0004] For example, in the lateral electric field system
liquid crystal display device of Unexamined Japanese Patent
Publication No. 2008-180928, a pixel electrode having a
long side along a source line to which a data signal is
transmitted and a short side orthogonal to the source line is
used, and a plurality of slits are provided in the pixel
electrode. The slit extends in a short-side direction.

SUMMARY

[0005] In the above configuration, there is a problem in
that an aperture ratio is low. That is, in the conventional
configuration, an electric field is hardly applied to liquid
crystal disposed at an end of the slit, and transmittance at the
end of the slit is decreased. Because the end of the slit is
disposed in a long-side region of the pixel electrode, the
aperture ratio of the pixel is decreased as a whole.

[0006] The present disclosure has been made in view of
the above problem, and an object of the present disclosure
is to improve the aperture ratio in the lateral electric field
system liquid crystal display device.

[0007] To solve the above problem, a liquid crystal display
device according to a present disclosure comprises: a first
data line extending in a first direction; a first pixel electrode
and a second pixel electrode that are arranged in the first
direction; a first transistor connected to the first pixel elec-
trode; a second transistor connected to the second pixel
electrode; and a first gate line electrically connected to the
first transistor and the second transistor, wherein in the first
pixel electrode, a first length along the first direction is
shorter than a second length along a second direction
perpendicular to the first direction, and the first pixel elec-
trode includes at least one slit, and the slit extends at an
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angle of less than or equal to 45 degrees with respect to the
second direction. The liquid crystal display device according
to the present disclosure can improve the aperture ratio in the
lateral electric field system liquid crystal display device.

BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 is a plan view illustrating a schematic
configuration of a liquid crystal display device according to
a first exemplary embodiment.

[0009] FIG. 2 is a plan view illustrating a configuration of
a part of display panel according to the first exemplary
embodiment.

[0010] FIG. 3 is an end face view of a cut portion taken
along line A1-A2 in FIG. 2.

[0011] FIG. 4 is a plan view illustrating a configuration of
a part of display panel according to a second exemplary
embodiment.

[0012] FIG. 5 is a plan view illustrating a schematic
configuration of liquid crystal display device according to
the second exemplary embodiment.

[0013] FIG. 6 is a plan view illustrating a configuration of
a part of display panel according to a third exemplary
embodiment.

[0014] FIG. 7 is a plan view illustrating a schematic
configuration of liquid crystal display device according to
the third exemplary embodiment.

DETAILED DESCRIPTION

First Exemplary Embodiment

[0015] A first exemplary embodiment of the present dis-
closure will be described below with reference to the draw-
ings.

[0016] FIG. 1 is a plan view illustrating an overall con-

figuration of liquid crystal display device LCD according to
the first exemplary embodiment of the present disclosure.
Liquid crystal display device LCD includes display panel
DP that displays an image, a display panel drive circuit (data
line drive circuit 30, gate line drive circuit 31) that drives
display panel DP, a control circuit (not illustrated) that
controls the display panel drive circuit, and a backlight (not
illustrated) that irradiates display panel DP with backlight
light from a rear surface side.

[0017] FIG. 2 is a plan view illustrating a configuration of
a part of display panel DP of the first exemplary embodi-
ment. FIG. 3 is an end face view of a cut portion taken along
line A1-A2 in FIG. 2. Three pixels P are illustrated in FIG.
2, and one pixel P is illustrated in FIG. 3.

[0018] Display panel DP includes thin film transistor sub-
strate SUBI (hereinafter, referred to as TFT substrate SUB1)
disposed on the rear surface side, color filter substrate SUB2
(hereinafter, referred to as CF substrate SUB2) that is
disposed on a display surface side while opposed to TFT
substrate SUB1, and liquid crystal layer LC sandwiched
between TFT substrate SUB1 and CF substrate SUB2.
[0019] In the first exemplary embodiment, first data line
DL1, second data line DL2, and third data line DL3, which
extend in the first direction, are formed in TFT substrate
SUBI. Second data line DL2 is disposed between first data
line DL1 and third data line DL3. First pixel electrode PIT1,
second pixel electrode PIT2, and third pixel electrode PIT3
are arranged in the first direction. First transistor TFT1 is
connected to first pixel electrode PIT1, second transistor
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TFT2 is connected to second pixel electrode PIT2, and third
transistor TFT3 is connected to third pixel electrode PIT3. A
blue portion of color filter CF (to be described later) is
superimposed on first pixel P1 on which first pixel electrode
PIT1 is disposed in planar view, a green portion of color
filter CF is superimposed on second pixel P2 on which
second pixel electrode PIT2 is disposed in planar view, and
ared portion of color filter CF is superimposed on third pixel
P3 on which third pixel electrode PIT3 is disposed in planar
view.

[0020] In first pixel electrode PIT1, second pixel electrode
PIT2, and third pixel electrode PIT3, first length S1 along
the first direction is shorter than second length S2 along a
second direction perpendicular to the first direction. Each of
first pixel electrode PIT1, second pixel electrode PIT2, and
third pixel electrode PIT3 includes slit 32, and slit 32
extends at an angle of 7 degrees with respect to the second
direction. The extending direction of slit 32 is not limited to
the angle of 7 degrees. That is, acute angle 8 within an
intersecting angle between the extending direction of slit 32
and the second direction ranges from 0 degree to 45 degrees
inclusive, and preferably acute angle 0 ranges from 7
degrees to 15 degrees inclusive.

[0021] In the first exemplary embodiment, first gate line
GL1 is formed on TFT substrate SUBI. First gate line GL1
includes first wiring W1 connected to first transistor TFT1,
second wiring W2 connected to second transistor TFT2, and
third wiring W3 connecting first wiring W1 and second
wiring W2. First wiring W1 extends between first pixel
electrode PIT1 and second pixel electrode PIT2, second
wiring W2 extends between second pixel electrode PIT2 and
third pixel electrode PIT3, and third wiring W3 extends in
the first direction. In this way, one first gate GL1 includes the
wiring extending in the first direction and the wiring extend-
ing in the direction intersecting the first direction, and
electrically connects first transistor TFT1 and second tran-
sistor TFT2.

[0022] In the first exemplary embodiment, first gate line
GL1 further includes fourth wiring W4 extending in the
second direction, and fourth wiring W4 is connected to third
transistor TFT3. Fourth wiring W4 is connected to third
wiring W3. Fourth wiring W4 is disposed between third
pixel electrode PIT3 and another pixel electrode PIT (not
illustrated) disposed adjacent to third pixel electrode PIT3 in
the first direction.

[0023] In the first exemplary embodiment, first gate line
GL1 includes a plurality of wirings (first wiring W1, second
wiring W2, and fourth wiring W4) extending in the direction
intersecting the first direction, and each wiring is disposed
between the plurality of pixel electrodes PIT arranged in the
first direction, respectively. However, one wiring extending
in the second direction may be configured as long as first
gate line GL1 connects first transistor TFT1 and second
transistor TFT2. However, the plurality of wirings extending
in the direction intersecting the first direction are desirably
provided to decrease a resistance value in each wiring.

[0024] In the first exemplary embodiment, first data line
DL1, second data line DL2, and third data line DL3, which
extend in the first direction, are connected to different
transistors. Specifically, first data line DL1 is connected to
first transistor TFT1, second data line DL2 is connected to
second transistor TFT2, and third data line DL3 is connected
to third transistor TFT3.
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[0025] 1In the first exemplary embodiment, as illustrated in
FIG. 2, second data line DL2 includes a meandering part M
that circumvents third transistor TFT3. Because second data
line DL2 includes meandering part M, an area of a region
where first data line DL1 and second data line DL2 are
disposed can be reduced, and an aperture ratio of whole
display panel DP can be increased.

[0026] In liquid crystal display device LCD, a first pixel
electrode array including first pixel electrode PIT1, second
pixel electrode PIT2, and third pixel electrode PIT3 in FIG.
2 may further include a plurality of pixel electrodes arranged
in the first direction. Liquid crystal display device LCD may
further include a second pixel electrode array including the
plurality of pixel electrodes arranged in the first direction,
and disposed adjacent to the first pixel electrode array in the
second direction. In this case, first data line DL1, second
data line DL2, and third data line DL3 are disposed between
the first pixel electrode array and the second pixel electrode
array.

[0027] Pixel electrode PIT can be formed using a light-
transmitting conductive film such as tin-doped indium oxide
(ITO). In each transistor TFT (first transistor TFT1, second
transistor TFT2, and third transistor TFT3), semiconductor
layer SEM made of amorphous silicon (a-Si) in FIG. 2 is
formed on gate insulator GSN in FIG. 3, and drain electrode
DM and source electrode SM are formed on semiconductor
layer SEM. Drain electrode DM is electrically connected to
data line DL. Source electrode SM and pixel electrode PIT
are electrically connected to each other through contact hole
CONT.

[0028] A laminated structure of portions constituting each
pixel P (first pixel P1, second pixel P2, and third pixel P3)
is not limited to the configuration in FIG. 3, but a known
configuration can be applied. For example, in the configu-
ration of FIG. 3, in TFT substrate SUB1, gate line GL (see
FIG. 2) is formed on first glass substrate GB1 (first trans-
lucent substrate), and gate insulator GSN is formed so as to
cover gate line GL. Data line DL is formed on gate insulator
GSN, and insulating film PAS is formed so as to cover data
line DL. Common electrode CIT (display electrode) is
formed on insulating film PAS, and an upper insulating film
UPAS is formed so as to cover common electrode CIT.
Further, pixel electrode PIT is formed on upper insulating
film UPAS, and alignment film AF is formed so as to cover
pixel electrode PIT. First polarizing plate POL1 is formed on
the rear surface side of first glass substrate GB1.

[0029] In CF substrate SUB2 of FIG. 3, black matrix BM
(light blocking portion) and color filter CF (for example, a
red portion, a green portion, and a blue portion) (light
transmission part) are formed on a lower surface side of
second glass substrate GB2 (second translucent substrate),
and overcoat layer OC is formed so as to cover black matrix
BM and color filter CF. Second polarizing plate POL2 is
formed on the display surface side of second glass substrate
GB2. Thus, second glass substrate GB2 is located on the
display surface side while opposed to first glass substrate
GBI, and liquid crystal layer LC is located between first
glass substrate GB1 and second glass substrate GB2. Liquid
crystal layer LC includes liquid crystal molecules 301
(positive liquid crystal) having positive dielectric anisot-
ropy. Liquid crystal molecules 301 are aligned such that a
long-axis direction of liquid crystal molecule 301 is matched
with the second direction.
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[0030] In the above example, the IPS system is cited as an
example of the lateral electric field system, but the present
disclosure is not limited to the IPS system. The laminated
structure of each portions constituting pixel P is not limited
to the above configuration. For example, pixel electrode PIT
and common electrode CIT may have a comb-tooth shape,
and be disposed in the same layer.

[0031] A method for driving liquid crystal display device
LCD will briefly be described below. A scanning gate
voltage output from gate line drive circuit 31 is supplied to
gate line GL, and a video data voltage output from data line
drive circuit 30 is supplied to data line DL. When a gate-on
voltage is supplied to gate line GL, semiconductor layer
SEM of thin film transistor TFT becomes low resistance, and
the data voltage supplied to data line DL is supplied to pixel
electrode PIT through source electrode SM. A common
voltage output from a common electrode drive circuit (not
illustrated) is supplied to common electrode CIT. Conse-
quently, an electric field (driving electric field) is generated
between pixel electrode PIT and common electrode CIT, and
liquid crystal layer LC is driven by the electric field to
display an image.

[0032] With this configuration, improvement of the aper-
ture ratio can be achieved. Each pixel electrode PIT has a
configuration in which the first length along the first direc-
tion is shorter than the second length along the second
direction perpendicular to the first direction. That is, each
pixel electrode PIT has a shape in which the second direction
becomes a longitudinal direction. The extending direction of
slit 32 provided in each pixel electrode PIT is set to be an
angle direction of less than or equal to 45 degrees with
respect to the second direction that is the longitudinal
direction, and an end of slit 32, which is difficult to apply the
electric field, is not arranged in the longitudinal direction of
pixel electrode PIT. In the first exemplary embodiment, the
end of slit 32 is disposed so as to follow the first direction.
As aresult, the aperture ratio of one pixel P can be improved.

[0033] Liquid crystal layer LC includes liquid crystal
molecules 301 (positive liquid crystal) having the positive
dielectric anisotropy, and the long-axis direction of the
liquid crystal molecule 301 is matched with the second
direction, so that contrast from a field of view in the second
direction can be improved. For example, it is assumed that
liquid crystal display device LCD of the present disclosure
is used as a display in a car navigation device such that the
first direction becomes a vertical direction while the second
direction becomes the transverse direction. In this case,
because the car navigation device is typically disposed
between a driver’s seat and a passenger’s seat, desirably the
contrast from the field of view in the transverse direction is
high. The long-axis direction of the liquid crystal molecule
301 is aligned in the transverse direction, so that this
requirement can be satisfied. Additionally, because the posi-
tive liquid crystal is used as liquid crystal molecule 301,
liquid crystal display device LCD can be used in a wide
temperature range, and liquid crystal display device LCD is
also suitable for an in-vehicle display.

[0034] Inthe case where liquid crystal display device LCD
of the present disclosure is disposed such that the first
direction becomes the vertical direction while the second
direction becomes the transverse direction, because each
data line DL extends in the vertical direction, a convention-
ally-used general image IC (integrated circuit) can be used,
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and it is not necessary to separately use a special image IC
that rotates the image by 90 degrees.

[0035] That is, the configuration of the first exemplary
embodiment can achieve liquid crystal display device LCD,
in which use of special image IC is not required, the positive
liquid crystal used in a wide temperature range can be used,
the contrast from the field of view in the transverse direction
is high, and the aperture ratio is high.

Second Exemplary Embodiment

[0036] A second exemplary embodiment will be described
below with reference to the drawings. The description of the
same configuration as that of the first exemplary embodi-
ment will be omitted.

[0037] FIG. 4 is a plan view illustrating a configuration of
a part of display panel DP of the second exemplary embodi-
ment. FIG. 5 is a plan view illustrating a schematic con-
figuration of liquid crystal display device LCD of the second
exemplary embodiment.

[0038] As illustrated in FIGS. 4 and 5, in the second
exemplary embodiment, first data line DL1, second data line
DL2, and third data line DL3, which extend in the first
direction are formed in TFT substrate SUB1. Second data
line DL2 is disposed between first data line DL1 and third
data line DL3. First pixel electrode PIT1, second pixel
electrode PIT2, and third pixel electrode PIT3 are arranged
in the first direction, and third pixel electrode PIT3 is
disposed between first pixel electrode PIT1 and second pixel
electrode PIT2. That is, third pixel electrode PIT3 is adjacent
to first pixel electrode PIT1 and second pixel electrode PIT2.
Fourth pixel electrode PIT4 disposed adjacent to third pixel
electrode PIT3 in the second direction, fifth pixel electrode
PIT5 disposed adjacent to first pixel electrode PIT1 in the
second direction, and sixth pixel electrode PIT6 disposed
adjacent to second pixel electrode PIT2 in the second
direction are formed. That is, fourth pixel electrode PIT4 is
disposed between fifth pixel electrode PIT5 and sixth pixel
electrode PIT6, and fourth pixel electrode PIT4 is adjacent
to fifth pixel electrode PIT5 and sixth pixel electrode PIT6.
[0039] First transistor TFT1 is connected to first pixel
electrode PIT1, second transistor TFT2 is connected to
second pixel electrode PIT2, and third transistor TFT3 is
connected to third pixel electrode PIT3. Fourth transistor
TFT4 is connected to fourth pixel electrode PIT4, fifth
transistor TFT5 is connected to fifth pixel electrode PIT5,
and sixth transistor TFT6 is connected to sixth pixel elec-
trode PIT6.

[0040] In the second exemplary embodiment, the red
portion of color filter CF is superimposed on first pixel
electrode PIT1 and fifth pixel electrode PIT5 in planar view,
the blue portion of color filter CF is superimposed on second
pixel electrode PIT2 and sixth pixel electrode PIT6 in planar
view, and the green portion of color filter CF is superim-
posed on third pixel electrode PIT3 and fourth pixel elec-
trode PIT4 in planar view.

[0041] In each pixel electrode PIT (first pixel electrode
PIT1, second pixel electrode PIT2, third pixel electrode
PIT3, fourth pixel electrode PIT4, fifth pixel electrode PIT5,
and sixth pixel electrode PIT6), as described above with
reference to FIG. 2 in the first exemplary embodiment, first
length S1 along the first direction is shorter than second
length S2 along the second direction perpendicular to the
first direction. Each pixel electrode PIT includes slit 32, and
slit 32 extends at the angle of 7 degrees with respect to the
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second direction. The extending direction of slit 32 is not
limited to the angle of 7 degrees. That is, acute angle 0
within an intersecting angle between the extending direction
of slit 32 and the second direction ranges from 0 degree to
45 degrees inclusive, and preferably acute angle 6 ranges
from 7 degrees to 15 degrees inclusive.

[0042] In the second exemplary embodiment, first gate
line GL1 formed on TFT substrate SUBI is connected to
first transistor TEFT1, second transistor TFT2, and fourth
transistor TFT4. Second gate line GL2 is connected to third
transistor TFT3, fifth transistor TFT5, and sixth transistor
TFT6.

[0043] In the second exemplary embodiment, first transis-
tor TFT1 and fifth transistor TFTS are disposed between first
pixel electrode PIT1 and fifth pixel electrode PIT5. Simi-
larly, second transistor TFT2 and sixth transistor TFT6 are
disposed between second pixel electrode PIT2 and sixth
pixel electrode PIT6, and third transistor TFT3 and fourth
transistor TFT4 are disposed between third pixel electrode
PIT3 and fourth pixel electrode PIT4.

[0044] In the second exemplary embodiment, second data
line DL.2 disposed between first data line DL1 and third data
line DL3 is electrically connected to one of first transistor
TFT1, second transistor TFT2, and third transistors TFT3,
and electrically connected to one of fourth transistor TFT4,
fifth transistor TFT5, and sixth transistor TFT6. First data
line DL1 is connected to two of first transistor TFT1, second
transistor TFT2, and third transistor TFT3, which are not
connected to second data line DL2. Third data line DL3 is
connected to two of fourth transistor TFT4, fifth transistor
TFTS5, and sixth transistor TFT6, which are not connected to
second data line DL2.

[0045] In the example of FIG. 4, first data line DL1 is
connected to first transistor TFT1 and third transistor TFT3.
Second data line DL2 is connected to second transistor TF'T2
and fifth transistor TFT5. Third data line DL3 is connected
to fourth transistor TFT4 and sixth transistor TFT6. First
data line DL1, second data line DL2, and third data line DL3
are linearly disposed, and six pixel electrodes PIT are
intensively disposed in a space between the three data lines
DL.

[0046] With this configuration, the following effects can
be obtained in addition to the effects of the first exemplary
embodiment.

[0047] Using three data lines DL, an image data signal is
written in six transistor TFTs (first transistor TFT1, second
transistor TFT2, third transistor TFT3, fourth transistor
TFT4, fifth transistor TFT5, and sixth transistor TFT6)
connected to six pixel electrodes PIT disposed on both sides
of three data lines DL, so that a number of data lines DL can
be decreased to half as compared with the first exemplary
embodiment. As a result, the number of comparatively
expensive data line drive circuits 30 can be decreased to
achieve cost reduction.

[0048] Six pixel electrodes PIT can intensively be dis-
posed by taking advantage of the space between three data
lines DL, so that three data lines DL can linearly be disposed
while the high aperture ratio of display panel DP is main-
tained as a whole. As a result, the meandering part M of the
first exemplary embodiment need not to be provided, there-
fore a parasitic capacitance between data line DL and a
shield electrode can easily be aligned among pixels P.
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Third Exemplary Embodiment

[0049] A third exemplary embodiment will be described
below with reference to the drawings. The description of the
same configuration as those of the first and second exem-
plary embodiments will be omitted.

[0050] FIG. 6 is a plan view illustrating a configuration of
a part of display panel DP of the third exemplary embodi-
ment. FIG. 7 is a plan view illustrating a schematic con-
figuration of liquid crystal display device LCD of the third
exemplary embodiment.

[0051] As illustrated in FIGS. 6 and 7, in the third exem-
plary embodiment, first data line DL.1 and second data line
DL2, which extend in the first direction, are formed in TFT
substrate SUB1. First pixel electrode PIT1, second pixel
electrode PIT2, third pixel electrode PIT3, fourth pixel
electrode PIT4, fifth pixel electrode PIT5, and sixth pixel
electrode PIT6 are sequentially arranged in the first direc-
tion. That is, second pixel electrode PIT2 is disposed
between first pixel electrode PIT1 and third pixel electrode
PIT3, and is adjacent to first pixel electrode PIT1 and third
pixel electrode PIT3. Third pixel electrode PIT3 is disposed
between second pixel electrode PIT2 and fourth pixel elec-
trode PIT4, and is adjacent to second pixel electrode PIT2
and fourth pixel electrode PIT4. Fourth pixel electrode PIT4
is disposed between third pixel electrode PIT3 and fifth pixel
electrode PITS, and is adjacent to third pixel electrode PIT3
and fifth pixel electrode PITS. Fifth pixel electrode PITS5 is
disposed between fourth pixel electrode PIT4 and sixth pixel
electrode PIT6, and is adjacent to fourth pixel electrode
PIT4 and sixth pixel electrode PIT6.

[0052] First transistor TFT1 is connected to first pixel
electrode PIT1, second transistor TFT2 is connected to
second pixel electrode PIT2, and third transistor TFT3 is
connected to third pixel electrode PIT3. Fourth transistor
TFT4 is connected to fourth pixel electrode PIT4, fifth
transistor TFT5 is connected to fifth pixel electrode PIT5,
and sixth transistor TFT6 is connected to sixth pixel elec-
trode PIT6.

[0053] Inthe third exemplary embodiment, the red portion
of color filter CF is superimposed on first pixel electrode
PIT1 and fourth pixel electrode PIT4 in planar view, the
green portion of color filter CF is superimposed on second
pixel electrode PIT2 and fifth pixel electrode PIT5 in planar
view, and the blue portion of color filter CF is superimposed
on third pixel electrode PIT3 and sixth pixel electrode PIT6
in planar view.

[0054] In each pixel electrode PIT (first pixel electrode
PIT1, second pixel electrode PIT2, third pixel electrode
PIT3, fourth pixel electrode PIT4, fifth pixel electrode PITS5,
and sixth pixel electrode PIT6), as described above with
reference to FIG. 2 in the first exemplary embodiment, first
length S1 along the first direction is shorter than second
length S2 along the second direction perpendicular to the
first direction. Each pixel electrode PIT includes slit 32, and
slit 32 extends at the angle of 7 degrees with respect to the
second direction. The extending direction of slit 32 is not
limited to the angle of 7 degrees. That is, acute angle 0
within an intersecting angle between the extending direction
of slit 32 and the second direction ranges from 0 degree to
45 degrees inclusive, and preferably acute angle 6 ranges
from 7 degrees to 15 degrees inclusive.

[0055] In the third exemplary embodiment, first gate line
GL1 formed on TFT substrate SUBI1 is connected to first
transistor TFT1 and second transistor TFT2. Second gate
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line GL.2 is connected to third transistor TFT3 and fourth
transistor TFT4. Third gate line GL3 is connected to fifth
transistor TFT5 and sixth transistor TFT6.

[0056] First gate line GL1 connected to first transistor
TFT1 and second transistor TFT2 extends in the second
direction as illustrated in FIG. 6. Seventh pixel electrode
PITT disposed adjacent to first pixel electrode PIT1 in the
second direction is connected to seventh transistor TF17,
and eighth pixel electrode PIT8 disposed adjacent to second
pixel electrode PIT2 in the second direction is connected to
eighth transistor TFT8. Seventh transistor TFT7 and eighth
transistor TFT8 are connected to first gate line GL1 extend-
ing in the second direction from first transistor TFT1 and
second transistor TFT2. Second gate line GI.2 and third gate
line GL3 extend in the second direction, and are connected
to transistors TFT of pixel electrodes PIT arranged in the
second direction.

[0057] First data line DL1 is connected to first transistor
TFT1, third transistor TFT3, and fifth transistor TFT5, and
second data line DL2 is connected to second transistor
TFT2, fourth transistor TFT4, and sixth transistor TEFT6.
Seventh transistor TFT7 and eighth transistor TFT8 are
connected to data line DL different from first data line DL.1
and second data line DL2, seventh transistor TFT7 is con-
nected to third data line DL3, and eighth transistor TFT8 is
connected to fourth data line DI4.

[0058] In liquid crystal display device LCD, the first pixel
electrode array in FIG. 6 including first pixel electrode PIT1,
second pixel electrode PIT2, third pixel electrode PIT3,
fourth pixel electrode PIT4, fifth pixel electrode PIT5, and
six pixel electrode PIT6 may further include a plurality of
pixel electrodes arranged in the first direction. In liquid
crystal display device LCD, the second pixel electrode array
including seventh pixel electrode PITT and eighth pixel
electrode PIT8 in FIG. 6 may further include a plurality of
pixel electrodes arranged in the first direction. The second
pixel electrode array is disposed adjacent to the first pixel
electrode array in the second direction. In this case, first data
line DL1 and second data line DL2 are disposed between the
first pixel electrode array and the second pixel electrode
array.

[0059] Liquid crystal display device LCD may further
include a plurality of pixel electrodes arranged in the first
direction and a third pixel electrode array disposed adjacent
to the first pixel electrode array in the second direction. The
first pixel electrode array may be disposed between the third
pixel electrode array and the second pixel electrode array. In
this case, first data line DL1 may be disposed between the
first pixel electrode array and the second pixel electrode
array, and second data line DL2 may be disposed between
first pixel electrode array and the third pixel electrode array.
[0060] With this configuration, the following effects can
be obtained in addition to the effects of the first exemplary
embodiment.

[0061] Using only two data lines DL (first data line DL1
and second data line DL2), the image data is written in three
transistors TFT (first transistor TFT1, second transistor
TFT2. and third transistor TFT3) connected to three pixel
electrodes PIT (first pixel electrode PIT1, second pixel
electrode PIT2, and third pixel electrode PIT3), so that the
number of data lines DL can be decreased to two thirds as
compared with the first exemplary embodiment. As a result,
the number of comparatively expensive data line drive
circuits 30 can be decreased to achieve the cost reduction.
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[0062] The number of data lines DL is not excessively
decreased as compared with the second exemplary embodi-
ment, so that the third exemplary embodiment can cope with
the case where high resolution is required. That is, in the
configuration of the second exemplary embodiment, the
number of data lines DL becomes half while the number of
gate lines GL needs to be doubled as compared with the
configuration of the first exemplary embodiment. As a result,
it is necessary to write image data in each transistor TFT at
a double speed. On the other hand, in the configuration of the
third exemplary embodiment, the number of data lines DL
is decreased to two thirds while the number of gate lines GL
needs to be increased by 1.5 times as compared with the
configuration of the first exemplary embodiment. As a result,
it is sufficient to write the image data in each transistor TFT
at a 1.5-times speed. Consequently, the configuration of the
third exemplary embodiment can cope with the case where
the high resolution is required.

[0063] In the third exemplary embodiment, as illustrated
in FIG. 3, pixel electrode PIT disposed close to the side of
liquid crystal layer LC with respect to common electrode
CIT is illustrated by way of example. However, the present
disclosure is not limited to the third exemplary embodiment.
That is, common electrode CIT may be disposed close to the
side of liquid crystal layer LC with respect to pixel electrode
PIT. In this case, slit 32 is not formed in pixel electrode PIT.
Alternatively, the slit is formed in common electrode CIT. A
shape of the slit formed in common electrode CIT is
superimposed on slit 32 formed in pixel electrode PIT of the
third exemplary embodiment in planar view.

[0064] In the above, the specific embodiments of the
present application have been described, but the present
application is not limited to the above-mentioned embodi-
ments, and various modifications may be made as appropri-
ate without departing from the spirit of the present applica-
tion.

What is claimed is:

1. A liquid crystal display device comprising:

a first data line extending in a first direction;

a first pixel electrode and a second pixel electrode that are

arranged in the first direction;

a first transistor connected to the first pixel electrode;

a second transistor connected to the second pixel elec-

trode; and

a first gate line electrically connected to the first transistor

and the second transistor,

wherein in the first pixel electrode, a first length along the

first direction is shorter than a second length along a
second direction perpendicular to the first direction,
and

the first pixel electrode includes at least one slit, and the

slit extends at an angle of less than or equal to 45
degrees with respect to the second direction.

2. The liquid crystal display device according to claim 1,
further comprising a second data line extending in the first
direction,

wherein the first data line is connected to the first tran-

sistor, and

the second data line is connected to the second transistor.

3. The liquid crystal display device according to claim 2,
further comprising:

a third pixel electrode disposed with the first pixel elec-

trode and the second pixel electrode in the first direc-
tion;
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a third data line extending in the first direction; and

a third transistor connected to the third pixel electrode and
the third data line,

wherein the second pixel electrode is disposed adjacent to
the first pixel electrode and the third pixel electrode,
and

the third transistor is electrically connected to the first
gate line.

4. The liquid crystal display device according to claim 3,
wherein the second data line includes a meandering part that
circumvents the third transistor.

5. The liquid crystal display device according to claim 3,
wherein the first gate line includes:

a first wiring that extends between the first pixel electrode
and the second pixel electrode and is connected to the
first transistor;

a second wiring that extends between the third pixel
electrode and the second pixel electrode and is con-
nected to the second transistor; and

a third wiring connecting the first wiring and the second
wiring.

6. The liquid crystal display device according to claim 3,

wherein

the first pixel electrode is superimposed on a color filter
having a first color in planar view,

the second pixel electrode is superimposed on a color
filter having a second color in planar view,

the third pixel electrode is superimposed on a color filter
having a third color in planar view, and

the first color, the second color, and the third color are
different from one another.

7. The liquid crystal display device according to claim 3,

further comprising:

a first pixel electrode array in which a plurality of pixel
electrodes including the first pixel electrode, the second
pixel electrode, and the third pixel electrode are
arranged in the first direction; and

a second pixel electrode array that includes a plurality of
pixel electrodes arranged in the first direction and is
disposed adjacent to the first pixel electrode array in the
second direction,

wherein the first data line, the second data line, and the
third data line are disposed between the first pixel
electrode array and the second pixel electrode array.

8. The liquid crystal display device according to claim 7,
wherein the second data line is disposed between the first
data line and the third data line.

9. The liquid crystal display device according to claim 1,
further comprising:

a third pixel electrode that is disposed between the first
pixel electrode and the second pixel electrode in the
first direction, and is adjacent to the first pixel electrode
and the second pixel electrode;

a third transistor connected to the third pixel electrode;
and

a second gate line electrically connected to the third
transistor.

10. The liquid crystal display device according to claim 9,

further comprising:

a fourth pixel electrode disposed adjacent to the third
pixel electrode in the second direction;

a fifth pixel electrode disposed adjacent to the first pixel
electrode in the second direction;
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a sixth pixel electrode disposed adjacent to the second
pixel electrode in the second direction;

a fourth transistor connected to the fourth pixel electrode;

a fifth transistor connected to the fifth pixel electrode; and

a sixth transistor connected to the sixth pixel electrode,

wherein the first gate line is electrically connected to one
of the fourth transistor, the fifth transistor, and the sixth
transistor.

11. The liquid crystal display device according to claim
10, wherein the second gate line is electrically connected to
the other two of the fourth transistor, the fifth transistor, and
the sixth transistor.

12. The liquid crystal display device according to claim
10, wherein

the first pixel electrode and the fifth pixel electrode are
superimposed on a color filter having a first color in
planar view,

the second pixel electrode and the sixth pixel electrode are
superimposed on a color filter having a second color in
planar view,

the third pixel electrode and the fourth pixel electrode are
superimposed on a color filter having a third color in
planar view, and

the first color, the second color, and the third color are
different from one another.

13. The liquid crystal display device according to claim
11, further comprising a second data line and a third data line
that extend in the first direction,

wherein the second data line is disposed between the first
data line and the third data line,

the second data line is electrically connected to one of the
first transistor, the second transistor, and the third
transistor, and electrically connected to one of the
fourth transistor, the fifth transistor, and the sixth tran-
sistor.

14. The liquid crystal display device according to claim
13, wherein the first data line is electrically connected to the
other two of the first transistor, the second transistor, and the
third transistor, and

the third data line is electrically connected to the other two
of the fourth transistor, the fifth transistor, and the sixth
transistor.

15. The liquid crystal display device according to claim 1,

farther comprising:

a third pixel electrode disposed with the first pixel elec-
trode and the second pixel electrode in the first direc-
tion; and

a third transistor connected to the third pixel electrode,

wherein the second pixel electrode is disposed between
the first pixel electrode and the third pixel electrode,
and is adjacent to the first pixel electrode and the third
pixel electrode, and

the first data line is connected to the first transistor and the
third transistor.

16. The liquid crystal display device according to claim

15, further comprising:

a fourth pixel electrode disposed with the first pixel
electrode, the second pixel electrode, and the third pixel
electrode in the first direction;

a fourth transistor connected to the fourth pixel electrode;

a second gate line electrically connected to the third
transistor and the fourth transistor; and

a second data line extending in the first direction,
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wherein the third pixel electrode is disposed between the
second pixel electrode and the fourth pixel electrode,
and is adjacent to the second pixel electrode and the
fourth pixel electrode, and

the second data line is connected to the second transistor
and the fourth transistor.

17. The liquid crystal display device according to claim

16, further comprising:

a fifth pixel electrode and a sixth pixel electrode that are
disposed with the first pixel electrode, the second pixel
electrode, the third pixel electrode, and the fourth pixel
electrode in the first direction;

a fifth transistor connected to the fifth pixel electrode;

a sixth transistor connected to the sixth pixel electrode;
and

a third gate line electrically connected to the fifth tran-
sistor and the sixth transistor,

wherein the fourth pixel electrode is disposed between the
third pixel electrode and the fifth pixel electrode, and is
adjacent to the third pixel electrode and the fifth pixel
electrode,

the fifth pixel electrode is disposed between the fourth
pixel electrode and the sixth pixel electrode, and is
adjacent to the fourth pixel electrode and the sixth pixel
electrode,

the first data line is connected to the fifth transistor, and

the second data line is connected to the sixth transistor.

18. The liquid crystal display device according to claim

17, wherein

the first pixel electrode and the fourth pixel electrode are
superimposed on a color filter having a first color in
planar view,

the second pixel electrode and the fifth pixel electrode are
superimposed on a color filter having a second color in
planar view,

the third pixel electrode and the sixth pixel electrode are
superimposed on a color filter having a third color in
planar view, and

the first color, the second color, and the third color are
different from one another.
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19. The liquid crystal display device according to claim
17, further comprising:

a first pixel electrode array in which a plurality of pixel
electrodes including the first pixel electrode, the second
pixel electrode, the third pixel electrode, the fourth
pixel electrode, the fifth pixel electrode, and the sixth
pixel electrode are arranged in the first direction; and

a second pixel electrode array that includes a plurality of
pixel electrodes arranged in the first direction and is
disposed adjacent to the first pixel electrode array in the
second direction,

wherein the first data line and the second data line are
disposed between the first pixel electrode array and the
second pixel electrode array.

20. The liquid crystal display device according to claim

17, further comprising:

a first pixel electrode array in which a plurality of pixel
electrodes including the first pixel electrode, the second
pixel electrode, the third pixel electrode, the fourth
pixel electrode, the fifth pixel electrode, and the sixth
pixel electrode are arranged in the first direction;

a second pixel electrode array and a third pixel electrode
array that include a plurality of pixel electrodes
arranged in the first direction and are disposed adjacent
to the first pixel electrode array in the second direction,

wherein the first pixel electrode array is disposed between
the second pixel electrode array and the third pixel
electrode array,

the first data line is disposed between the first pixel
electrode array and the second pixel electrode array,
and

the second data line is disposed between the first pixel
electrode array and the third pixel electrode array.

21. The liquid crystal display device according to claim 1,

further comprising a liquid crystal layer,

wherein the liquid crystal layer includes a liquid crystal
molecule having positive dielectric anisotropy.

22. The liquid crystal display device according to claim

21, wherein a long-axis direction of the liquid crystal
molecule is aligned in the second direction.
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