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(57) ABSTRACT

According to one embodiment, aliquid crystal display device
includes a first substrate including a gate line, a source line, a
switching element, a first pixel electrode electrically con-
nected to the switching element, an interlayer insulation film
covering the first pixel electrode, a second pixel electrode
which is located on the interlayer insulation film, is electri-
cally connected to the first pixel electrode and includes a main
pixel electrode, and a first main common electrode extending
along the source line, the first pixel electrode including an
edge portion which is located closer to the source line and the
first main common electrode than to the main pixel electrode,
a second substrate, and a liquid crystal layer.
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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 Japanese Patent Application No. 2012-
128716, filed Jun. 6, 2012, the entire contents of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
liquid crystal display device.

BACKGROUND

[0003] In recent years, in active matrix liquid crystal
devices in which switching elements are incorporated in
respective pixels, configurations, which make use of a lateral
electric field (including a fringe electric field), such as an IPS
(In-Plane Switching) mode or an FFS (Fringe Field Switch-
ing) mode, have been put to practical use. Such a liquid crystal
display device of the lateral electric field mode includes pixel
electrodes and a counter-electrode, which are formed on an
array substrate, and liquid crystal molecules are switched by
alateral electric field which is substantially parallel to a major
surface of the array substrate. In connection with the lateral
electric field mode, there has been proposed a technique
wherein a lateral electric field or an oblique electric field is
produced between a pixel electrode formed on an array sub-
strate and a counter-electrode formed on a counter-substrate,
thereby switching liquid crystal molecules.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a view which schematically illustrates a
structure and an equivalent circuit of a liquid crystal display
device according to an embodiment.

[0005] FIG. 2 is a plan view which schematically shows a
first structure example of one pixel at a time when an array
substrate shown in FIG. 1 is viewed from a counter-substrate
side.

[0006] FIG. 3 is a plan view which schematically shows a
structure example of one pixel in a counter-substrate shown in
FIG. 1.

[0007] FIG. 4 is a schematic cross-sectional view, taken
along line A-B in FIG. 3, showing a cross-sectional structure
of a liquid crystal display panel shown in FIG. 3.

[0008] FIG. 5 is a schematic cross-sectional view, taken
along line C-D in FIG. 3, showing a cross-sectional structure
of the liquid crystal display panel shown in FIG. 3.

[0009] FIG. 6 is a plan view which schematically illustrates
another structure example ofthe pixel at a time when the array
substrate shown in FIG. 1 is viewed from the counter-sub-
strate side.

[0010] FIG.7isaplan view which schematically illustrates
other structure examples of the pixel at a time when the array
substrate shown in FIG. 1 is viewed from the counter-sub-
strate side.

[0011] FIG.8isaplanview which schematically illustrates
a second structure example of the pixel at a time when the
array substrate shown in FIG. 1 is viewed from the counter-
substrate side.
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[0012] FIG. 9isacross-sectional view, taken along line E-F
in FIG. 8, which shows, in a simplified fashion, a main part of
a cross-sectional structure of a liquid crystal display panel
shown in FIG. 8.

[0013] FIG. 10 is a cross-sectional view, taken along line
G-H in FIG. 8, which shows, in a simplified fashion, a main
part of a cross-sectional structure of the liquid crystal display
panel shown in FIG. 8.

[0014] FIG. 11 is a plan view which schematically illus-
trates a third structure example of the pixel at a time when the
array substrate shown in FIG. 1 is viewed from the counter-
substrate side.

[0015] FIG. 12 is a cross-sectional view, taken along line I-J
in FIG. 11, which shows, in a simplified fashion, a main part
of a cross-sectional structure of a liquid crystal display panel
shown in FIG. 11.

[0016] FIG. 13 is a cross-sectional view, taken along line
K-L in FIG. 11, which shows, in a simplified fashion, a main
part of a cross-sectional structure of the liquid crystal display
panel shown in FIG. 11.

[0017] FIG. 14 is a cross-sectional view, taken along line I-J
in FIG. 11, which shows, in a simplified fashion, a main part
of another cross-sectional structure of the liquid crystal dis-
play panel shown in FIG. 11.

[0018] FIG. 15 is a cross-sectional view, taken along line I-J
in FIG. 11, which shows, in a simplified fashion, a main part
of another cross-sectional structure of the liquid crystal dis-
play panel shown in FIG. 11.

[0019] FIG. 16 is a cross-sectional view, taken along line
A-B in FIG. 3, which shows, in a simplified fashion, a main
part of another cross-sectional structure of the liquid crystal
display panel shown in FIG. 3.

[0020] FIG. 17 is a cross-sectional view, taken along line
E-F in FIG. 8, which shows, in a simplified fashion, a main
part of another cross-sectional structure of the liquid crystal
display panel shown in FIG. 8.

[0021] FIG. 18 is a cross-sectional view, taken along line I-J
in FIG. 11, which shows, in a simplified fashion, a main part
of another cross-sectional structure of the liquid crystal dis-
play panel shown in FIG. 11.

[0022] FIG. 19 isacross-sectional view, taken along line I-J
in FIG. 11, which shows, in a simplified fashion, a main part
of another cross-sectional structure of the liquid crystal dis-
play panel shown in FIG. 11.

[0023] FIG. 20 is a cross-sectional view, taken along line I-J
in FIG. 11, which shows, in a simplified fashion, a main part
of another cross-sectional structure of the liquid crystal dis-
play panel shown in FIG. 11.

[0024] FIG. 21 is a view for explaining the definition of a
crosstalk ratio which is introduced in the present embodi-
ment.

DETAILED DESCRIPTION

[0025] In general, according to one embodiment, a liquid
crystal display device includes: a first substrate including a
gate line extending in a first direction, a source line extending
in a second direction crossing the first direction, a switching
element electrically connected to the gate line and the source
line, a first pixel electrode electrically connected to the
switching element, an interlayer insulation film covering the
first pixel electrode, a second pixel electrode which is located
on the interlayer insulation film, is electrically connected to
the first pixel electrode and includes a main pixel electrode
extending in the second direction, and a first main common
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electrode extending along the source line, the first pixel elec-
trode including an edge portion which is located closer to the
source line and the first main common electrode than to the
main pixel electrode; a second substrate disposed to be
opposed to the first substrate; and a liquid crystal layer held
between the first substrate and the second substrate.

[0026] According to another embodiment, a liquid crystal
display device includes: a first substrate including a gate line
extending in a first direction, a source line extending in a
second direction crossing the first direction, a switching ele-
ment electrically connected to the gate line and the source
line, a pixel electrode electrically connected to the switching
element, a first main common electrode extending along the
source line, an interlayer insulation film covering the first
main common electrode, and a second main common elec-
trode which is located on the interlayer insulation film,
extends along the first main common electrode and has the
same potential as the first main common electrode; a second
substrate disposed to be opposed to the first substrate; and a
liquid crystal layer held between the first substrate and the
second substrate.

[0027] According to another embodiment, a liquid crystal
display device includes: a first substrate including a gate line
extending in a first direction, a source line extending in a
second direction crossing the first direction, a switching ele-
ment electrically connected to the gate line and the source
line, a first pixel electrode electrically connected to the
switching element, a first main common electrode which
extends along the source line, has an electrode width which is
greater than a line width of the source line and extends to the
first pixel electrode side from a position overlapping the
source line, an interlayer insulation film covering the first
pixel electrode and the first main common electrode, and a
second pixel electrode which is located on the interlayer
insulation film, is electrically connected to the first pixel
electrode and includes a main pixel electrode extending in the
second direction; a second substrate including a third main
common electrode which extends in the second direction, has
the same potential as the first main common electrode and is
located above the first main common electrode; and a liquid
crystal layer held between the first substrate and the second
substrate.

[0028] Embodiments will now be described in detail with
reference to the accompanying drawings. In the drawings,
structural elements having the same or similar functions are
denoted by like reference numerals, and an overlapping
description is omitted.

[0029] FIG.1 isa view which schematically shows a struc-
ture and an equivalent circuit of a liquid crystal display device
according to an embodiment.

[0030] The liquid crystal display device includes an active-
matrix-type liquid crystal display panel LPN. The liquid crys-
tal display panel LPN includes an array substrate AR which is
a first substrate, a counter-substrate CT which is a second
substrate that is disposed to be opposed to the array substrate
AR, and a liquid crystal layer LQ which is held between the
array substrate AR and the counter-substrate CT. The liquid
crystal display panel LPN includes an active area ACT which
displays an image. The active area ACT is composed of a
plurality of pixels PX which are arrayed in a matrix of mxn (m
and n are positive integers).

[0031] Theliquid crystal display panel LPN includes, in the
active area ACT, gate lines G (G1 to Gn), storage capacitance
lines C (C1 to Cn), and source lines S (S1 to Sm). The gate
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lines G correspond to signal lines which extend, for example,
substantially linearly in a first direction X. The gate lines G
and storage capacitance lines C neighbor at intervals along a
second direction Y crossing the first direction X, and are
alternately arranged in parallel. In this example, the first
direction X and the second direction Y are perpendicular to
each other. The source lines S cross the gate lines G and
storage capacitance lines C. The source lines S correspond to
signal lines which extend substantially linearly in the second
direction Y. It is not always necessary that each of the gate
lines G, storage capacitance lines C and source lines S extend
linearly, and a part thereof may be bent.

[0032] Each of the gate lines G is led out of the active area
ACT and is connected to a gate driver GD. Each of the source
lines S is led out of the active area ACT and is connected to a
source driver SD. At least parts of the gate driver GD and
source driver SD are formed on, for example, the array sub-
strate AR. The gate driver GD and source driver SD are
connected to a driving IC chip 2 which incorporates a con-
troller.

[0033] Each of the pixels PX includes a switching element
SW, a pixel electrode PE and a common electrode CE. A
storage capacitance CS is formed, for example, between the
storage capacitance line C and the pixel electrode PE. The
storage capacitance line C is electrically connected to a volt-
age application module VCS to which a storage capacitance
voltage is applied.

[0034] In the present embodiment, the liquid crystal dis-
play panel LPN is configured such that the pixel electrodes PE
are formed on the array substrate AR, and at least a part of the
common electrode CE is formed on the counter-substrate CT,
and liquid crystal molecules of the liquid crystal layer LQ are
switched by mainly using an electric field which is produced
between the pixel electrodes PE and the common electrode
CE. The electric field, which is produced between the pixel
electrodes PE and the common electrode CE, is an oblique
electric field which is slightly inclined to an X-Y plane (or a
substrate major surface) which is defined by the first direction
X and second direction Y (or a lateral electric field which is
substantially parallel to the substrate major surface).

[0035] The switching element SW is composed of, for
example, an n-channel thin-film transistor (TFT). The switch-
ing element SW is electrically connected to the gate line G
and source line S. The switching element SW may be of a top
gate type or a bottom gate type. In addition, a semiconductor
layer of the switching element SW is formed of, for example,
polysilicon, but it may be formed of amorphous silicon.

[0036] The pixel electrodes PE are disposed in the respec-
tive pixels PX, and are electrically connected to the switching
elements SW. The common electrode CE has, for example, a
common potential, and is disposed common to the pixel elec-
trodes PE of plural pixels PX via the liquid crystal layer LQ.
The pixel electrodes PE and common electrode CE may be
formed of, for example, a transparent, electrically conductive
material such as indium tin oxide (ITO) or indium zinc oxide
(IZ0), or may be formed of an opaque wiring material such as
aluminum (Al), titanium (Ti), silver (Ag), molybdenum
(Mo), tungsten (W), copper (Cu) or chromium (Cr).

[0037] The array substrate AR includes a power supply
module V8 for applying a voltage to the common electrode
CE. The power supply module VS is formed, for example, on
the outside of the active area ACT. The common electrode CE
1s led out to the outside of the active area ACT, and is electri-
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cally connected to the power supply module VS via an elec-
trically conductive member (not shown).

[0038] Next, a first structure example of one pixel, which is
disposed in the active area, is described.

[0039] FIG.2isa plan view which schematically shows the
first structure example of one pixel PX at a time when the
array substrate AR shown in FIG. 1 is viewed from the
counter-substrate side. FIG. 2 is a plan view in an X-Y plane.
[0040] The array substrate AR includes a gate line G1, a
gate line (G2, a storage capacitance line C1, a source line S1,
a source line S2, a switching element SW, a pixel electrode
PE, and a first alignment film AL1. In the example illustrated,
the array substrate AR further includes a first common elec-
trode CE1 which is a part of the common electrode CE.
[0041] The gate line G1 and gate line G2 are disposed with
a distance in the second direction Y, and extend in the first
direction X. The storage capacitance line C1 is disposed
between the gate line C1 and gate line G2, and extends in the
first direction X. In the example illustrated, the storage
capacitance line C1 is located at a substantially middle point
between the gate line G1 and the gate line G2. Specifically,
the distance between the gate line G1 and storage capacitance
line C1 in the second direction Y is substantially equal to the
distance between the gate line G2 and storage capacitance
line C1 in the second direction Y. The source line S1 and
source line S2 are disposed with a distance in the first direc-
tion X, and extend in the second direction Y. The pixel elec-
trode PE is disposed between the neighboring source line S1
and source line S2. In addition, the pixel electrode PE is
disposed between the gate line G1 and gate line G2.

[0042] In the example illustrated, as indicated by a broken
line in the Figure, the pixel PX corresponds to a grid-shaped
area defined by the gate line G1, gate line G2, source line S1
and source line S2, and has a rectangular shape having a less
length in the first direction X than in the second direction Y.
The length of the pixel PX in the first direction X corresponds
to the pitch between the source line S1 and source line S2 in
the first direction X. The length of the pixel PX in the second
direction Y corresponds to the pitch between the gate line G1
and gate line G2 in the second direction Y.

[0043] 1In the pixel PX illustrated, the source line S1 is
located at a left side end portion, and is disposed to extend
over aboundary between the pixel PX and a pixel neighboring
ontheleftside. The source line S2 is located at a right side end
portion, and is disposed to extend over a boundary between
the pixel PX and a pixel neighboring on the right side. The
gate line C1 is located at an upper side end portion, and is
disposed to extend over a boundary between the pixel PX and
a pixel neighboring on the upper side. The gate line G2 is
located at a lower side end portion, and is disposed to extend
over aboundary between the pixel PX and a pixel neighboring
on the lower side. The storage capacitance line C1 is disposed
at a substantially central part of the pixel PX.

[0044] The switching element SW, in the illustrated
example, is electrically connected to the gate line C1 and
source line S1. The switching element SW is provided at an
intersection between the gate line G1 and source line S1, and
includes a semiconductor layer (not shown). The semicon-
ductor layer is formed of, for example, polysilicon, is located
below the source line S1, crosses the gate line G1, and extends
under the storage capacitance line C1. A source electrode of
the switching element SW corresponds to that region of the
source line S1, which is in contact with the semiconductor
layer. A gate electrode of the switching element SW corre-
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sponds to that region of the gate line G1, which crosses the
semiconductor layer. A drain electrode of the switching ele-
ment SW is in contact with the semiconductor layer extending
under the storage capacitance line C1.

[0045] The pixel electrode PE includes a first pixel elec-
trode PE1 which is located in an underlayer, and a second
pixel electrode PE2 which is located in a layer above the first
pixel electrode PE1. In the meantime, in the example illus-
trated, only the pixel electrode PE disposed in one pixel PX is
illustrated, but pixel electrodes of the same shape are also
disposed in other pixels, the depiction of which is omitted.
The first pixel electrode PE1 is electrically connected to the
switching element SW. The second pixel electrode 2E2 is
electrically connected to the first pixel electrode PE1.
[0046] In the example illustrated, the first pixel electrode
PE1 has a rectangular shape having a less length in the first
direction X than in the second direction Y in the X-Y plane,
like the shape of the pixel PX. The first pixel electrode PE1
includes a pair of edge portions PEE1 and PEE2 which are
parallel to the second direction Y. The edge portion PEE1 is
located near the source line S1 and linearly extends along the
source line S1. The edge portion PEE2 is located near the
source line S2 and linearly extends along the source line S2.
The width in the first direction X of the first pixel electrode
PE1 can be increased within such a range that the first pixel
electrode PE1 does not come in contact with first pixel elec-
trodes of pixels neighboring the pixel PX on the right side and
left side. Specifically, the edge portions PEE1 and PEE2 are
electrically insulated from the source line S1 and source line
S2, respectively, and may extend to positions overlapping the
source line S1 and source line S2. The width in the second
direction Y of the first pixel electrode PE1 can be increased
within such a range that the first pixel electrode PE1 does not
come in contact with first pixel electrodes of pixels neighbor-
ing the pixel PX on the upper side and lower side. Specifically,
those edge portions of the first pixel electrode PE1, which are
parallel to the first direction X, are electrically insulated from
the gate line G1 and gate line G2, respectively, and may
extend to positions overlapping the gate line G1 and gate line
G2. The first pixel electrode PE1 is formed of a transparent,
electrically conductive material such as the above-described
ITO. The first pixel electrode PE1 is electrically connected to
the switching element SW at a position overlapping the stor-
age capacitance line C1.

[0047] Thesecond pixel electrode PE2has a shape different
from the shape of the first pixel electrode PE1, and includes a
main pixel electrode PA and a sub-pixel electrode PB. The
main pixel electrode PA and sub-pixel electrode PB are
formed integral or continuous, and are electrically connected
to each other. The second pixel electrode PE2 is formed of the
above-described transparent, electrically conductive mate-
rial, or opaque wiring material.

[0048] The main pixel electrode PA is located between the
source line S1 and source line S2, and linearly extends in the
second directionY to the vicinity of the upper side end portion
of the pixel PX and to the vicinity of the lower side end
portion of the pixel PX. In the example illustrated, the main
pixel electrode PA is located at a substantially middle point
between the source line S1 and source line S2. Specifically, a
distance in the first direction X between the source line S1and
main pixel electrode PA is substantially equal to a distance in
the first direction X between the source line S2 and main pixel
electrode PA. The main pixel electrode PA is formed in a strip
shape having a substantially uniform width in the first direc-
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tion X. In the X-Y plane, the main pixel electrode PA is
located between the paired edge portions PEE1 and PEE2 of
the first pixel electrode PE1. In addition, the edge portion
PEE1 is located closer to the source line S1 than to the main
pixel electrode PA, and the edge portion PEE2 is located
closer to the source line S2 than to the main pixel electrode
PA.

[0049] The sub-pixel electrode PB is located at a substan-
tially central part of the pixel PX, and linearly extends in the
first direction X. In the example illustrated, the sub-pixel
electrode PB is located at a position overlapping the storage
capacitance line C1, and crosses a substantially middle por-
tion in the second direction Y of the main pixel electrode PA.
Specifically, the second pixel electrode PE2 illustrated in
FIG. 2, is formed in a cross shape. In the meantime, although
the sub-pixel electrode PB is formed in a strip shape having a
substantially uniform width in the second direction Y, the
shape of the sub-pixel electrode PB is not limited to this
example.

[0050] The first common electrode CE1 includes a first
main common electrode CAl and a first sub-common elec-
trode CB1. The first main common electrode CA1 and first
sub-common electrode CB1 are formed integral or continu-
ous, and are electrically connected to each other. The first
common electrode CE1 is spaced apart from the first pixel
electrode PE1 and second pixel electrode PE2, and is formed
of, for example, the above-described transparent, electrically
conductive material. In addition, the first common electrode
CE1 is connected to the power supply module VS on the
outside of the active area ACT.

[0051] The first main common electrode CA1 extends
along the source line S. Alternatively, the first main common
electrode CA1, in the X-Y plane, is located on both sides of
the main pixel electrode PA. The first main common electrode
CAl is formed in a strip shape having a substantially uniform
width in the first direction X. The electrode width of the first
main common electrode CA1 in the first direction X is greater
than, for example, the line width of the source line S in the first
direction X.

[0052] In the example illustrated, the first main common
electrode CA1 includes two first main common electrodes
arranged in parallel with a distance in the first direction X,
namely a first main common electrode CAL1 and a first main
common electrode CAR1. The first main common electrode
CAL1 is disposed at the left side end portion of the pixel PX,
and is disposed to extend over a boundary between the pixel
PX and a pixel neighboring on the left side. The first main
common electrode CAL1 is opposed to the source line S1. An
electrode width W11 of the first main common electrode
CALL is greater than a line width W12 of the source line S1.
The first main common electrode CAL1 is disposed at a
position overlapping the source line S1, and extends to the
first pixel electrode side from the first pixel electrode PE1-
side edge of the source line S1. The first main common
electrode CAR1 is disposed at the right side end portion of the
pixel PX, and is disposed to extend over a boundary between
the pixel PX and a pixel neighboring on the right side. The
first main common electrode CARI1 is opposed to the source
line S2. An electrode width W21 of the first main common
electrode CARI1 is greater than a line width W22 of the source
line S2. The first main common electrode CAR1 is disposed
ataposition overlapping the source line S2, and extends to the
first pixel electrode side from the first pixel electrode PE1-
side edge of the source line S2.
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[0053] The first sub-common electrode CB1 extends along
the gate line G, or linearly extends in the first direction X in
the X-Y plane. The first sub-common electrode CB1 is
formed at a position opposed to the gate line G. The first
sub-common electrode CB1 is formed in a strip shape. Inci-
dentally, the width of the first sub-common electrode CB1 in
the second direction Y may not necessarily be uniform. The
electrode width of the first sub-common electrode CB1 in the
second directionY is greater than, for example, the line width
of the gate line G in the second direction Y.

[0054] In the example illustrated, the first sub-common
electrode CB1 includes two first sub-common electrodes
arranged in parallel with a distance in the second direction Y,
namely a first sub-common electrode CBU1 disposed and a
first sub-common electrode CBB1. The first sub-common
electrode CBU1 is located at the upper side end portion of the
pixel PX, and is disposed to extend over a boundary between
the pixel PX and a pixel neighboring on the upper side. The
first sub-common electrode CBB1 is disposed at the lower
side end portion of the pixel PX, and is disposed to extend
over aboundary between the pixel PX and a pixel neighboring
on the lower side. Specifically, in the example illustrated, the
first common electrode CE1 is formed of the first main com-
mon electrode CAl and first sub-common electrode CB1ina
grid shape which partitions the pixel PX, and surrounds the
first pixel electrode PE1 and second pixel electrode PE2.
[0055] The first sub-common electrode CBU1 is opposed
to the gate line G1. An electrode width W31 of the first
sub-common electrode CBU1 is greater than a line width
W32 of the gate line G1. The first sub-common electrode
CBU1 is disposed at a position overlapping the gate line G1,
and extends to the first pixel electrode side from the first pixel
electrode PE1-side edge of the gate line G1. The first sub-
common electrode CBB1 is opposed to the gate line G2. An
electrode width W41 of the first sub-common electrode
CBB1 is greater than a line width W42 of the gate line G2. The
first sub-common electrode CBB1 is disposed at a position
overlapping the gate line G2, and extends to the first pixel
electrode side from the first pixel electrode PE1-side edge of
the gate line G2.

[0056] In the meantime, the first common electrode CE1
may further include a second main common electrode CA2
which extends along the first main common electrode CAl,
and has the same potential as the first main common electrode
CALl. In addition, the first common electrode CE1 may fur-
ther include a second sub-common electrode CB2 which
extends along the first sub-common electrode CB1, and has
the same potential as the first sub-common electrode CB1. A
structure including the second main common electrode CA2
and second sub-common electrode CB2 will be described
later.

[0057] Paying attention to the positional relationship
between the main pixel electrode PA and the first main com-
mon electrode CA1, the main pixel electrode PA and first
main common electrode CA1 are substantially parallel in the
X-Y plane, and are alternately arranged in the first direction
X. Specifically, one main pixel electrode PA is located
between the first main common electrode CAL1 and first
main common electrode CAR1 which neighbor with a dis-
tance in the first direction X (or between the neighboring
source lines).

[0058] Inaddition, paying attention to the shapes of the first
pixel electrode PE1 and second pixel electrode PE2, the first
pixel electrode PE1 and second pixel electrode PE2 have
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different shapes. The edge portion PEE1, which is located on
the left side in the Figure, extends to a position closer to the
source line S1 and first main common electrode CALI than to
the main pixel electrode PA of the second pixel electrode PE2.
The edge portion PEE2, which is located on the right side in
the Figure, extends to a position closer to the source line S2
and first main common electrode CAR1 than to the main pixel
electrode PA.

[0059] Inthe array substrate AR, the second pixel electrode
PE2 and first common electrode CE1 are covered with the
first alignment film AL1. The first alignment film AL1 is
subjected to alignment treatment (e.g. rubbing treatment or
optical alignment treatment) in a first alignment treatment
direction PD1 for initially aligning the liquid crystal mol-
ecules of the liquid crystal layer LQ. The first alignment
treatment direction PD1, in which the first alignment film
AL initially aligns the liquid crystal molecules, is substan-
tially parallel to the second direction Y.

[0060] FIG. 3 is a plan view which schematically shows a
structure example ofone pixel PX in the counter-substrate CT
shown in FIG. 1. FIG. 3 shows a plan view in the X-Y plane.
FIG. 3 shows only structural parts that are necessary for the
description, and the pixel electrode PE and first common
electrode CE1, which are main parts of the array substrate, are
indicated by broken lines.

[0061] The counter-substrate CT includes a second com-
mon electrode CE2 which is a part of the common electrode
CE. The second common electrode CE2 includes a third main
common electrode CA3 and a third sub-common electrode
CB3. The third main common electrode CA3 and third sub-
common electrode CB3 are formed integral or continuous,
and are electrically connected to each other. In addition, the
third main common electrode CA3 and third sub-common
electrode CB3 are electrically connected to the first common
electrode CE1 which is provided on the array substrate, for
example, on the outside of the active area, and have the same
potential as the first common electrode CE1.

[0062] The third main common electrode CA3, in the X-Y
plane, is located on both sides of the main pixel electrode PA,
and linearly extends in the second direction Y. The third main
common electrode CA3 is located above the first main com-
mon electrode CA1. The third main common electrode CA3
is formed in a strip shape having a substantially uniform
width in the first direction X. In the example illustrated, the
third main common electrode CA3 includes two third main
common electrodes arranged in parallel with a distance in the
first direction X, namely a third main common electrode
CAL3 disposed at the left side end portion of the pixel PX,
and a third main common electrode CAR3 disposed at the
right side end portion of the pixel PX. Strictly speaking, the
third main common electrode CAL3 is disposed to extend
overaboundary between the pixel PX and a pixel neighboring
on the left side, and the third main common electrode CAR3
is disposed to extend over a boundary between the pixel PX
and a pixel neighboring on the right side. The third main
common electrode CAL3 is opposed to the first main com-
mon electrode CAL1. The third main common electrode
CARS is opposed to the first main common electrode CAR1.
[0063] The third sub-common electrode CB3, in the X-Y
plane, linearly extends in the first direction X. The third
sub-common electrode CB3 is located above the first sub-
common electrode CB1. The third sub-common electrode
CB3 is formed in a strip shape having a substantially uniform
width in the second direction Y.
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[0064] In the example illustrated, the third sub-common
electrode CB3 includes two third sub-common electrodes
arranged in parallel with a distance in the second directionY,
namely a third sub-common electrode CBU3 disposed at the
upper side end portion of the pixel PX, and a third sub-
common electrode CBB3 disposed at the lower side end
portion of the pixel PX. Strictly speaking, the third sub-
common electrode CBU3 is disposed to extend over a bound-
ary between the pixel PX and a pixel neighboring on the upper
side, and the third sub-common electrode CBB3 is disposed
to extend over a boundary between the pixel PX and a pixel
neighboring on the lower side. The third sub-common elec-
trode CBU3 is opposed to the first sub-common electrode
CBU1, and the third sub-common electrode CBB3 is opposed
to the first sub-common electrode CBB1. Specifically, in the
counter-substrate CT, the second common electrode CE2 is
formed of the third main common electrode CA3 and third
sub-common electrode CB3 in a grid shape which partitions
the pixel PX.

[0065] In the counter-substrate CT, the second common
electrode CE2 is covered with the second alignment film
AL 2. The second alignment film AL2 is subjected to align-
ment treatment (e.g. rubbing treatment or optical alignment
treatment) in a second alignment treatment direction PD2 for
initially aligning the liquid crystal molecules of the liquid
crystal layer LQ. The second alignment treatment direction
PD2, in which the second alignment film AL2 initially aligns
the liquid crystal molecules, is substantially parallel to the
first alignment treatment direction PD1. In the example illus-
trated, the second alignment treatment direction PD2 and the
first alignment treatment direction PD1 are identical. In the
meantine, the first alignment treatment direction PD1 and the
second alignment treatment direction PD2 may be opposite to
each other, or may be identical in a direction reverse to the
direction in the illustrated example, that is, in a direction from
the gate line G2 toward the gate line G1.

[0066] FIG. 4 is a schematic cross-sectional view, taken
along line A-B in FIG. 3, showing a cross-sectional structure
of the liquid crystal display panel LPN shown in FIG. 3, as
viewed from the gate line G2 side. FIG. 5 is a schematic
cross-sectional view, taken along line C-D in FIG. 3, showing
a cross-sectional structure of the liquid crystal display panel
LPN shown in FIG. 3, as viewed from the source line S1 side.
FIG. 4 and FIG. 5 show only parts which are necessary for the
description.

[0067] A backlight 4 is disposed on the back side of the
array substrate AR which constitutes the liquid crystal display
panel LPN. Various modes are applicable to the backlight 4. A
description of the detailed structure of the backlight 4 is
omitted.

[0068] The array substrate AR is formed by using a first
insulative substrate 10 having light transmissivity. The array
substrate AR includes, on the inside of the first insulative
substrate 10, that is, on the side facing the counter-substrate
CT, a semiconductor layer SC of a switching element which
is not described in detail, a gate line G1, a gate line G2, a
storage capacitance line C1,a source line S1, a source line S2,
afirst pixel electrode PE1, a second pixel electrode PE2, a first
common electrode CF1, a first insulation film 11, a second
insulation film 12, a third insulation film 13, a fourth insula-
tion film 14, and a first alignment film AL1.

[0069] The semiconductor layer SC is formed between the
first insulative substrate 10 and first insulation film 11. The
storage capacitance line C1, gate line G1 and gate line G2 are
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formed on the firstinsulation film 11, and are covered with the
second insulation film 12. A drain electrode WD of the
switching element, the source line S1 and the source line S2
are formed on the second insulation film 12 and are covered
with the third insulation film 13. The drain electrode WD
extends in a contact hole CH1 which penetrates the first
insulation film 11 and second insulation film 12, and is put in
contact with the semiconductor layer SC which is exposed
from the contact hole CH1. The drain electrode WD is an
electrode layer which is formed in the same layer as the
source line S1, etc., and can be formed batchwise together
with the source line S1, etc. of the same material.

[0070] The first pixel electrode PE1 is formed on the third
insulation film 13, and is covered with the fourth insulation
film 14. The first pixel electrode PE1 extends in a contact hole
CH2 which penetrates the third insulation film 13, and is put
in contact with the drain electrode WD which is exposed from
the contact hole CH2. The fourth insulation film 14 is formed
of, for example, a transparent resin material. The fourth insu-
lation film 14 reduces stepped portions due to the source lines
S and first pixel electrode PE1, and the surface of the fourth
insulation film 14 is planarized.

[0071] Themain pixel electrode PA and sub-pixel electrode
PB of the second pixel electrode PE2, and the first main
common electrode CAL1, first main common electrode
CAR1, first sub-common electrode CBU1 and first sub-com-
mon electrode CBB1 of the first common electrode CE1, are
formed on the fourth insulation film 14. Specifically, the
second pixel electrode PE2 and first common electrode CE1
are formed in the same layer, and can be formed batchwise of
the same material, for instance, ITO. The second pixel elec-
trode PE2 is spaced apart from the first common electrode
CE1. The main common electrode PA is located between the
neighboring first main common electrode CAL1 and first
main common electrode CAR1. The sub-pixel electrode PB is
located between the neighboring first sub-common electrode
CBU1 and first sub-common electrode CBB1. The second
pixel electrode PE2 extends in a contact hole CH3 which
penetrates the fourth insulation film 14, and 1s put in contact
with the first pixel electrode PE1 which is exposed from the
contact hole CH3. The first main common electrode CAL1 is
located above the source line S1. The first main common
electrode CAR1 is located above the source line S2. The first
sub-common electrode CBU1 is located above the gate line
G1. The first sub-common electrode CBB1 is located above
the gate line G2.

[0072] The first alignment film AL1 is disposed on that
surface of the array substrate AR, which is opposed to the
counter-substrate CT, and the first alignment film AL1
extends over substantially the entirety of the active area ACT.
The first alignment film AL1 covers the second pixel elec-
trode PE2 and the first common electrode CE1, and is also
disposed on the fourth insulation film 14. The first alignment
film AL1 is formed of a material which exhibits horizontal
alignment properties.

[0073] The counter-substrate CT is formed by using a sec-
ond insulative substrate 20 having light transmissivity. The
counter-substrate CT includes a black matrix BM, a color
filter CF, an overcoat layer OC, second common electrode
CE2 and second alignment film AL2, on the inside of the
second insulative substrate 20, that is, on that side of the
second insulative substrate 20, which is opposed to the array
substrate AR.
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[0074] The black matrix BM partitions each pixel PX and
forms an aperture portion AP which is opposed to the second
pixel electrode PE2. Specifically, the black matrix BM is
disposed so as to be opposed to wiring portions, such as the
source lines S, gate lines G and switching elements SW. In the
example illustrated, the black matrix BM includes portions
which are located above the source line S1 and source line S2
and extend in the second direction Y, and portions which are
located above the gate line G1 and gate line G2 and extend in
the first direction X, and the black matrix BM is formed in a
grid shape. The black matrix BM is disposed on an inner
surface 20A of the second insulative substrate 20, which is
opposed to the array substrate AR.

[0075] The color filter CF is disposed in association with
each pixel PX. Specifically, the color filter CF is disposed on
an inside (aperture portion AP) partitioned by the black
matrix BM on the inner surface 20A of the second insulative
substrate 20, and a part of the color filter CF extends over the
black matrix BM. Color filters CF, which are disposed in the
pixels PX neighboring in the first direction X, have mutually
different colors. For example, the color filters CF are formed
of resin materials which are colored in three primary colors of
red, blue and green. A red color filter, which is formed of a
resin material that is colored in red, is disposed in association
with a red pixel. A blue color filter, which is formed of a resin
material that is colored in blue, is disposed in association with
a blue pixel. A green color filter, which is formed of a resin
material that is colored in green, is disposed in association
with a green pixel. Boundaries between these color filters CF
are located at positions overlapping the black matrix BM.
[0076] The overcoat layer OC covers the color filters CF.
The overcoat layer OC reduces the effect of asperities on the
surface of the color filters CF. The overcoat layer OC is
formed of, for example, a transparent resin material.

[0077] Thethird main common electrode CAL3, third main
common electrode CAR3, third sub-common electrode
CBU3 and third sub-common electrode CBB3 of the second
commor electrode CE2 are formed on that side of the over-
coat layer OC, which is opposed to the array substrate AR,
and are located below the black matrix BM. The first main
commorn electrode CAL1 is located below the third main
commor electrode CAL3. The first main common electrode
CAR1 is located below the third main common electrode
CAR3. The first sub-common electrode CBUT1 is located
below the third sub-common electrode CBU3. The first sub-
commorn electrode CBB1 is located below the third sub-
common electrode CBB3. In the aperture portion AP, regions
between the second pixel electrode PE2 and the first common
electrode CE1 and second common electrode CE2 corre-
spond to transmissive regions through which backlight can
pass.

[0078] The second alignment film AL2 is disposed on that
surface of the counter-substrate CT, which is opposed to the
array substrate AR, and the second alignment film AL2
extends over substantially the entirety of the active area ACT.
The second alignment film AL2 covers the second common
electrode CE2 and the overcoat layer OC. The second align-
ment film AL2 is formed of a material which exhibits hori-
zontal alignment properties.

[0079] The above-described array substrate AR and
counter-substrate CT are disposed such that their first align-
ment film AL1 and second alignment film ALL2 are opposed to
each other. In this case, columnar spacers, which are formed
of, e.g. aresin material so as to be integral to one of the array
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substrate AR and counter-substrate CT, are disposed between
the first alignment film AL1 of the array substrate AR and the
second alignment film AL2 of the counter-substrate CT.
Thereby, a predetermined cell gap, for example, a cell gap of
2 to 7 pum, is created. The array substrate AR and counter-
substrate CT are attached by a sealant on the outside of the
active area ACT in the state in which the predetermined cell
gap is created therebetween. The cell gap is smaller than the
distance between the main pixel electrode PA and the first
main common electrode CA1. The liquid crystal layer LQ is
held in the cell gap which is created between the array sub-
strate AR and the counter-substrate CT, and is disposed
between the first alignment film ALL1 and second alignment
film AL2. The liquid crystal layer LQ is composed of a liquid
crystal material including liquid crystal molecules LM and
having, for example, a positive (positive-type) dielectric con-
stant anisotropy.

[0080] A first optical element OD1 is attached to an outer
surface of the array substrate AR, that is, an outer surface 10B
of the first insulative substrate 10. The first optical element
OD1 is located on that side of the liquid crystal display panel
LPN, which is opposed to the backlight 4, and controls the
polarization state of incident light which enters the liquid
crystal display panel LPN from the backlight 4. The first
optical element OD1 includes a first polarizer PL1 having a
first polarization axis AX1. In the meantime, another optical
element, such as a retardation plate, may be disposed between
the first polarizer PL1 and the first insulative substrate 10.
[0081] A second optical element OD2 is attached to an
outer surface of the counter-substrate CT, that is, an outer
surface 20B of the second insulative substrate 20. The second
optical element OD2 is located on the display surface side of
the liquid crystal display panel LPN, and controls the polar-
ization state of emission light emerging from the liquid crys-
tal display panel LPN. The second optical element OD2
includes a second polarizer PL.2 having a second polarization
axis AX2. In the meantime, another optical element, such as
a retardation plate, may be disposed between the second
polarizer PL2 and the second insulative substrate 20.

[0082] The first polarization axis AX1 of the first polarizer
PL1 and the second polarization axis AX2 of the second
polarizer PL2 have a substantially orthogonal positional rela-
tionship (crossed Nicols). In this case, one of the polarizers is
disposed, for example, such that the polarization axis thereof
is substantially parallel or substantially perpendicular to the
direction of extension of the main pixel electrode PA or the
initial alignment direction of liquid crystal molecules. In an
example shown in part (a) of FIG. 3, the first polarizer PL1 is
disposed such that the first polarization axis AX1 thereof is
parallel to the first direction X, and the second polarizer P12
is disposed such that the second polarization axis AX2 thereof
is parallel to the second direction Y. In an example shown in
part (b) of FIG. 3, the second polarizer PL2 is disposed such
that the second polarization axis AX2 thereofis parallel to the
first direction X, and the first polarizer PL1 is disposed such
that the first polarization axis AX1 thereof is parallel to the
second direction Y.

[0083] Next, the operation of the liquid crystal display
panel LPN having the above-described structure is described.
[0084] Specifically, in a state in which no voltage is applied
to the liquid crystal layer LQ, that is, in a state (OFF time) in
which no electric field is produced between the pixel elec-
trode PE (first pixel electrode PE1 and second pixel electrode
PE2) and common electrode CE (first common electrode CE1
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and second common electrode CE2), the liquid crystal mol-
ecule LM of theliquid crystal layer LQ is aligned such that the
major axis thereof is positioned in the first alignment treat-
ment direction PD1 of the first alignment film AL1 and the
second alignment treatment direction PD2 of the second
alignment film AL2. This OFF time corresponds to the initial
alignment state, and the alignment direction of the liquid
crystal molecule LM at the OFF time corresponds to the
initial alignment direction.

[0085] In the meantime, the initial alignment direction of
the liquid crystal molecule LM corresponds to a direction in
which the major axis of the liquid crystal molecule LM at the
OFF time is orthogonally projected onto the X-Y plane. In
this example, the first alignment treatment direction PD1 and
the second alignment treatment direction PD2 are substan-
tially parallel to the second direction Y and are identical. The
liquid crystal molecule LM at the OFF time is initially aligned
such that the major axis thereof is substantially parallel to the
second directionY, as indicated by a broken line in FIG. 3. In
short, the initial alignment direction of the liquid crystal
molecule LM is parallel to the second direction Y.

[0086] Inthe crosssectionoftheliquidcrystallayer LQ, the
liquid crystal molecules LM are substantially horizontally
aligned (the pre-tilt angle is substantially zero) in the middle
part of the liquid crystal layer LQ, and the liquid crystal
molecules LM are aligned with such pre-tilt angles that the
liquid crystal molecules LM become symmetric in the vicin-
ity of the array substrate AR (i.e. in the vicinity of first align-
ment film AL1) and in the vicinity of the counter-substrate CT
(i.e. in the vicinity of second alignment film AL2), with
respect to the middle part as the boundary (splay alignment).
In the meantime, when the first alignment treatment direction
PD1 and the second alignment treatment direction PD2 are
parallel and opposite to each other, the liquid crystal mol-
ecules LM are aligned with substantially equal pre-tilt angles,
in the cross section of the liquid crystal layer LQ, in the
vicinity of the first alignment film AL1, in the vicinity of the
second alignment film AL2, and in the middle part of the
liquid crystal layer LQ (homogeneous alignment).

[0087] At this OFF time, part of light from the backlight 4
passes through the first polarizer PL1, and enters the liquid
crystal display panel LPN. The light, which has entered the
liquid crystal display panel LPN, is linearly polarized light
which s perpendicular to the first polarization axis AX1 of the
firstpolarizer PL1. The polarization state of linearly polarized
light hardly varies when the light passes through the liquid
crystal layer LQ at the OFF time. Thus, the linearly polarized
light, which has passed through the liquid crystal display
panel LPN, is absorbed by the second polarizer PL2 that is in
the positional relationship of crossed Nicols in relation to the
first polarizer PL1 (black display).

[0088] On the other hand, in a state in which a voltage is
applied to the liquid crystal layer LQ, that is, in a state (ON
time) in which an electric field is produced between the pixel
electrode PE and the common electrode CE, a lateral electric
field (or an oblique electric field), which is substantially par-
allel to the substrates, is produced between the pixel electrode
PE and the common electrode CE. The liquid crystal mol-
ecules LM are affected by the electric field between the pixel
electrode PE and common electrode CE, and the alignment
state thereof varies. In the example shown in FIG. 3, in the
region between the pixel electrode PE and third main com-
mon electrode CAL3, the liquid crystal molecule LM in a
lower-half region rotates clockwise relative to the second
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direction Y, and is aligned in a lower left direction in the
Figure, and the liquid crystal molecule LM in an upper-half
region rotates counterclockwise relative to the second direc-
tionY, and is aligned in an upper left direction in the Figure.
In the region between the pixel electrode PE and third main
common electrode CARS, the liquid crystal molecule LM in
a lower-half region rotates counterclockwise relative to the
second directionY, and is aligned in a lower right direction in
the Figure, and the liquid crystal molecule LM in an upper-
half region rotates clockwise relative to the second direction
Y, and is aligned in an upper right direction in the Figure.
[0089] As has been described above, in the state in which
the electric field is produced between the pixel electrode PE
and common electrode CE in each pixel PX, the liquid crystal
molecules LM are aligned in a plurality of directions, with
boundaries at positions overlapping the second pixel elec-
trodes PE2, and domains are formed in the respective align-
ment directions. Specifically, a plurality of domains are
formed in one pixel PX.

[0090] Thereby, in the pixel PX, a transmissive region,
through which backlight can pass, is formed between the
second pixel electrode PE2 and common electrode CE. In this
case, at positions overlapping the second pixel electrode PE2,
first common electrode CE1 and second common electrode
CE2, since the liquid crystal molecules are kept in the initial
alignment state, black display is effected as in the case of the
OFF time. On the other hand, the first pixel electrode PE1 is
formed of a transparent, electrically conductive material and,
at a position overlapping the first pixel electrode PE1, the
alignment state of liquid crystal molecules varies by being
affected by the electric field between the second pixel elec-
trode PE2 and the first common electrode CE1 and second
common electrode CE2. Thus, backlight can pass through the
region of the first pixel electrode PE1. At this ON time, the
polarization state of linearly polarized light, which has
entered the liquid crystal display panel LPN, varies depend-
ing on the alignment state of the liquid crystal molecules LM
when the light passes through the liquid crystal layer LQ.
Thus, at the ON time, at least part of the light emerging from
the liquid crystal layer LQ passes through the second polar-
izer PL2 (white display).

[0091] According to the present embodiment, the influence
of aleak electric field from the source line S which neighbors
the pixel electrode PE can be relaxed, and degradation in
display quality due to crosstalk can be suppressed. This point
will now be described.

[0092] Specifically, an examination is made of a compara-
tive example in which each pixel in a pixel column between
the source line S1 and source line S2 does not include the first
pixel electrode. When the polarity of a video signal, which is
written from the source line 81, is different from the polarity
of a video signal, which is written from the source line S2, a
large potential difference is created between the second pixel
electrode PE2, which 1s connected to the source line S1, and
the source line S2, and there is concern that a variation of pixel
transmittance due to the effect of a leak electric field from the
source line S2 becomes non-negligible. For example, in the
case where a video signal of +5 V is supplied to the source line
S1 and a video signal of =5V is supplied to the source line S2
atacertain timing in one frame period, relative to the common
potential (0 V) of the common electrode CE, a large potential
difference hardly occurs between the second pixel electrode
PE2 and the source line S1 since the potential of the second
pixel electrode PE2 and the potential of the source line S1 are
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equal (each of these potentials is +5 V) or these potentials are
of the same polarity (in the frame period in which the second
pixel electrode PE2 is kept at a positive potential, the video
signal that is supplied to the source line S1 is of the positive
polarity). On the other hand, since the polarity of potential of
the second pixel electrode PE2 is different from the polarity
of potential of the source line S2 (for example, while the
potential of the second pixel electrode PE2 iskept at +5 V, the
potential of the source line S2 is =5 V), a large potential
difference is produced between the second pixel electrode
PE2 and source line S2. Thus, since a desired electric field is
produced in the region between the second pixel electrode
PE2 and source line S1 and liquid crystal molecules are
aligned in a desired direction, a necessary transmittance is
obtained in this region. On the other hand, an excessive elec-
tric field is produced in the region between the second pixel
electrode PE2 and source line S2, liquid crystal molecules are
not aligned in a desired direction in this region, and there is a
case in which a necessary transmittance cannot be obtained in
this region. In the case where an intermediate gray level
(gray) is displayed in each pixel, while a transmittance cor-
responding to gray display is obtained in the region between
the second pixel electrode PE2 and source line S1, a high
transmittance close to white display is obtained in the region
between the second pixel electrode PE2 and source line S2.
Thus, a desired transmittance is not obtained in units of a
pixel.

[0093] In addition, in the structure of the comparative
example, when use is made of such a driving method that the
polarity of a video signal supplied to each source line S is
reversed on a frame-by-frame basis, there is higher suscepti-
bility to the influence of a leak electric field from the source
lines S.

[0094] According to the first structure example of the
present embodiment, in the pixel column between the source
line S1 and source line S2, each pixel includes, in addition to
the second pixel electrode PE2, the first pixel electrode PE1 in
the layer under the second pixel electrode PE2 (on the side
closer to the source line than to the second pixel electrode
PE2). In addition, the first pixel electrode PE1 includes the
edge portions PEE1 and PEE2 which are located closer to the
source line S and first main common electrode CA1 than to
the main pixel electrode PA ofthe second pixel electrode PE2.

[0095] Thus, at the ON time, an electric field, which is
necessary for controlling the alignment of liquid crystal mol-
ecules, is produced between the second pixel electrode PE2
and the first common electrode CE1 and second common
electrode CE2, and a shield electric field (or a fringe electric
field) is also produced between the first pixel electrode PE1
and the first common electrode CE1. This shield electric field
shields an undesired leak electric field from the source line S
due to a potential difference between the source line S and the
second pixel electrode PE2. For example, even in the case
where the polarity of potential of the second pixel electrode
PE2 and the polarity of potential of the source line S2 are
different, as in the case of the above-described comparative
example, the shield electric field between the first pixel elec-
trode PE1 and first main common electrode CAR1 can sup-
press production of an undesired electric field between the
source line S2 and the second pixel electrode PE2. In addi-
tion, even when use is made of such a driving method that the
polarity of a video signal supplied to each source line S is
reversed on a frame-by-frame basis, the shield electric field
between the first pixel electrode PE1 and first main common
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electrode CAL1 can suppress production of an undesired
electric field between the source line S1 and the second pixel
electrode PE2. Therefore, the influence of an undesired elec-
tric field in that area of the transmissive region, which is close
to the source line S, can be relaxed, and degradation in display
quality can be suppressed.

[0096] Furthermore, according to the first structure
example, since the first pixel electrode PE1 extends to the
vicinity of the gate line G1 and to the vicinity of the gate line
G2, a shield electric field can also be produced between the
first pixel electrode PE1 and first sub-common electrode CB1
at the ON time. Therefore, the shield electric field, which is
produced between the first pixel electrode PE1 and the first
common electrode CE1, can shield an undesired leak electric
field not only from the source line S but also from the gate line
G.

[0097] In the meantime, in the above-described first struc-
ture example, in order to shield a leak electric field from the
source line S and gate line G, a shield electric field between
the first pixel electrode PE1 and the first common electrode
CE1 is produced. However, if such a shield electric field acts
on liquid crystal molecules, there may occur a case in which
a desired transmittance cannot be obtained. Thus, by increas-
ing the thickness of the fourth insulation film 14 that is formed
of a transparent resin material, the influence of the shield
electric field on the liquid crystal layer can be reduced. Since
itis desirable that the fourth insulation film 14 be formed with
athickness of, e.g. about 1 um, a higher yield can be obtained
when the fourth insulation film 14 is formed of a resin mate-
rial, than when the fourth insulation film 14 is formed of a
transparent inorganic material.

[0098] FIG. 6isaplan view which schematically illustrates
another structure example of the pixel PX at a time when the
array substrate AR shown in FIG. 1 is viewed from the
counter-substrate side.

[0099] The example shown in FIG. 6 differs from the
example shown in FIG. 2 in that the storage capacitance line
C1 is eccentrically disposed closer to the gate line G2 than to
the gate line G1, and that the second pixel electrode PE2 is
formed in a T shape. Specifically, the distance between the
storage capacitance line C1 and gate line G2 in the second
direction Y is less than the distance between the storage
capacitance line C1 and gate line G1 in the second direction Y.
The sub-pixel electrode PB of the second pixel electrode PE2
is disposed at a position overlapping the storage capacitance
line C1, and is continuous with one end portion of the main
pixel electrode PA on the gate line G2 side in the second
direction Y.

[0100] With this structure example, the same advantageous
effect as in the above-described example can be obtained.
[0101] FIG.7isaplan view which schematically illustrates
other structure examples of the pixel PX at a time when the
array substrate AR shown in FIG. 1 is viewed from the
counter-substrate side.

[0102] Anexample shown inpart (A) of FIG. 7 differs from
the example shown in FIG. 2 in that the first pixel electrode
PE1 is formed in an H shape. Specifically, the first pixel
electrode PE1 includes a first segment E1 and a second seg-
ment E2, which extend in the second direction Y, and a third
segment E3 which extends in the first direction X. The first
segment E1 corresponds to an edge portion which is located
closer to the source line S1 and first main common electrode
CAL1 than to the main pixel electrode PA. The second seg-
ment E2 corresponds to an edge portion which is located
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closer to the source line S2 and first main common electrode
CALI1 than to the main pixel electrode PA. The third segment
E3 is formed in a manner to connect the first segment E1 and
second segment E2 at a position overlapping the storage
capacitance line C1.

[0103] Anexample shown in part (B) of FIG. 7 differs from
the example shown in part (A) in that the first pixel electrode
PE1 is formed in a grid shape, or an “8”-like shape. Specifi-
cally, the first pixel electrode PE1 includes a first segment E1
and a second segment E2, which extend in the second direc-
tionY, and a third segment E3, a fourth segment E4 and a fifth
segment ES, which extend in the first direction X. The fourth
segment E4 is located closer to the gate line G1 and first
sub-common electrode CBU1 than to the sub-pixel electrode
PB, and is continuous with the first segment E1 and second
segment E2. The fifth segment ES5 is located closer to the gate
line G2 and first sub-common electrode CBB1 than to the
sub-pixel electrode PB, and is continuous with the first seg-
ment E1 and second segment E2.

[0104] With this structure example, the same advantageous
effect as in the above-described examiple can be obtained.
[0105] In the meantime, although the first segment E1 to
fifth segment ES are formed with substantially uniform
widths, these widths are not limited to this example. In addi-
tion, as regards the shape of the second pixel electrode PE2
which is combined with the first pixel electrode PE1 having
the shape shown in FIG. 7, this shape may be a T shape as
shown in FIG. 6, as well as the cross shape shown in FIG. 7.
[0106] Next, a second structure example of the present
embodiment is described.

[0107] FIG. 8isaplan view which schematically illustrates
a second structure example of the pixel PX ata time when the
array substrate AR shown in FIG. 1 is viewed from the
counter-substrate side.

[0108] The second structure example differs from the
above-described first structure example in that the first com-
mon electrode CE1, which is provided on the array substrate
AR, includes a second main common electrode CA2 and a
second sub-common electrode CB2, in addition to the first
main common electrode CAl and first sub-common electrode
CB1. In addition, the second structure example differs from
the first structure example in that the second pixel electrode
PE2 is formed in substantially the same shape as the first pixel
electrode PE1, and that the second pixel electrode PE2 is
disposed at a position substantially overlapping the first pixel
electrode PE1.

[0109] To beginwith, the pixel electrode PE isdescribed. In
the example illustrated, the first pixel electrode PE1 and sec-
ond pixel electrode PE2 are each formed in a T shape with
substantially the same size. The first pixel electrode PE1
includes a first main pixel electrode PA1 having a strip shape
extending in the second direction Y and a first sub-pixel
electrode PB1 having a strip shape extending in the first
direction X. The first sub-pixel electrode PB1 is disposed at a
position overlapping the storage capacitance line C1, and is
continuous with one end portion of the first main pixel elec-
trode PA1 on the gate line G2 side in the second direction Y.
The second pixel electrode PE2 includes a second main pixel
electrode PA2 having a strip shape extending in the second
direction Y and a second sub-pixel electrode PB2 having a
strip shape extending in the first direction X. The second main
pixel electrode PA2 is disposed at a position overlapping the
first main pixel electrode PA1. The second sub-pixel elec-
trode PB2 is disposed at a position overlapping the first sub-
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pixel electrode PB1, and is continuous with one end portion
of the second main pixel electrode PA2. The first pixel elec-
trode PE1 and second pixel electrode PE2 are formed of a
transparent, electrically conductive material such as ITO, are
electrically connected to each other, and have the same poten-
tial. In the meantime, the shape of each of the first pixel
electrode PE1 and second pixel electrode PE2 may be the
same cross shape as in the example shown in FIG. 2.

[0110] Next, the first common electrode CE1 is described.
The first main common electrode CAl extends along the
source line S. The first main common electrode CA1 is
located on the pixel electrode PE side of a position overlap-
ping the source line S. In the example illustrated, a first main
common electrode CAL1 extends along the source line S1,
and is disposed on the pixel electrode PE side of a position
overlapping the source line S1. A part of the first main com-
mon electrode CAL1 may extend to the position overlapping
the source line S1. Similarly, a first main common electrode
CAR1 extends along the source line S2, and is disposed on the
pixel electrode PE side of a position overlapping the source
line S2. A part of the first main common electrode CAR1 may
extend to the position overlapping the source line S2.

[0111] The second main common electrode CA2 extends
along the first main common electrode CA1. The second main
common electrode CA2 has an electrode width which is
smaller than the line width of the source line S, and is dis-
posed at a position overlapping the source line S. In the
example illustrated, a second main common electrode CAL2
extends along the first main common electrode CAL1, has an
electrode width which is smaller than the line width of the
source line S1, and is disposed at a position overlapping the
source line S1. A second main common electrode CAR2
extends along the first main common electrode CAR1, has an
electrode width which is smaller than the line width of the
source line S2, and is disposed at a position overlapping the
source line S2.

[0112] The first sub-common electrode CB1 extends along
the gate line G. The first sub-common electrode CB1 has an
electrode width which is greater than the line width of the gate
line G, and is disposed at a position overlapping the gate line
G. The first sub-common electrode CB1 is continuous with
the first main common electrode CAl. In the example illus-
trated, a first sub-common electrode CBU1 is disposed at a
position overlapping the gate line G1, and afirst sub-common
electrode CBB1 is disposed at a position overlapping the gate
line G2.

[0113] The second sub-common electrode CB2 extends
along the first sub-common electrode CB1. The second sub-
common electrode CB2 has an electrode width which is
smaller than the line width of the gate line G, and is disposed
at a position overlapping the gate line G. The second sub-
common electrode CB2 is continuous with the second main
common electrode CA2. The second main common electrode
CA2 and second sub-common electrode CB2 are electrically
connected to each other and are formed in a grid shape. In the
example illustrated, a second sub-common electrode CBU2
extends along the first sub-common electrode CBU1, has an
electrode width which is smaller than the line width of the
gate line G1, and is opposed to the first sub-common elec-
trode CBU1 at a position overlapping the gate line G1. A
second sub-common electrode CBB2 extends along the first
sub-common electrode CBB1, has an electrode width which
is smaller than the line width of the gate line G2, and is
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opposed to the first sub-common electrode CBB1 at a posi-
tion overlapping the gate line G2.

[0114] Thefirst main common electrode CA1, second main
common electrode CA2, first sub-common electrode CB1
and second sub-common electrode CB2 are formed of atrans-
parent, electrically conductive material such as [TO, are elec-
trically connected to each other, for example, on the outside of
the active area, and have the same potential.

[0115] Thearray substrate AR, which has been described in
this second structure example, can be combined with the
counter-substrate CT with the structure shown in FIG. 3.
[0116] FIG. 9isa cross-sectional view, taken along line E-F
in FIG. 8, which shows, in a simplified fashion, a main part of
a cross-sectional structure of a liquid crystal display panel
LPN shown in FIG. 8. FIG. 10 is a cross-sectional view, taken
along line G-H in FIG. 8, which shows, in a simplified fash-
ion, a main part of a cross-sectional structure of the liquid
crystal display panel LPN shown in FIG. 8. FIG. 9 and FIG.
10 show only parts which are necessary for the description.
[0117] The first main pixel electrode PA1 and first sub-
pixel electrode PB1 of the first pixel electrode PE1, and the
first main common electrode CA1 and first sub-common elec-
trode CB1 of'the first common electrode CE1, are formed on
the third insulation film 13 by using, for example, the same
transparent, electrically conductive material, and are covered
with the fourth insulation film 14. The first main pixel elec-
trode PA1 is located at a substantially middle point between
the first main common electrode CAL1 and first main com-
mon electrode CAR1. The first sub-pixel electrode PB1 is
located above the storage capacitance line C1 and is located
closer to the first sub-common electrode CBB1 than to the
first sub-common electrode CBU1. The first main common
electrode CAL1 is located on the first main pixel electrode
PA1 side of a position immediately above the source line S1.
The first main common electrode CAR1 is located on the first
main pixel electrode PA1 side of a position immediately
above the source line S2. The first sub-common electrode
CBU1 is disposed immediately above the gate line G1, and
the first sub-common electrode CBB1 is disposed immedi-
ately above the gate line G2.

[0118] The second main pixel electrode PA2 and second
sub-pixel electrode PB2 of the second pixel electrode PE2,
and the second main common electrode CA2 and second
sub-common electrode CB2 of the first common electrode
CEl, are formed on the fourth insulation film 14 by using, for
example, the same transparent, electrically conductive mate-
rial, and are covered with the first alignment film AL1. The
second main pixel electrode PA2 is located immediately
above the first main pixel electrode PA1, and is located at a
substantially middle point between the second main common
electrode CAL2 and second main common electrode CAR2.
The second sub-pixel electrode PB2 is located immediately
above the first sub-pixel electrode PB1, and is located closer
to the second sub-common electrode CBB2 than to the sec-
ond sub-common electrode CBU2. The second main com-
mon electrode CAL2 is located immediately above the source
line S1, and is displaced from a position immediately above
the first main common electrode CALL. The second main
common electrode CAR2 is located immediately above the
source line S2, and is displaced from a position immediately
above the first main common electrode CAR1. The second
sub-common electrode CBU2 is opposed to the first sub-
common electrode CBU1 ata position immediately above the
gate line G1, and the second sub-common electrode CBB2 is
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opposed to the first sub-common electrode CBB1 at a posi-
tion immediately above the gate line G2.

[0119] The third main common electrode CAL3 is opposed
to the second main common electrode CAL2. The electrode
width of the third main common electrode CAL3 is equal to
that of the second main common electrode CAL2, and is
smaller than the line width of the source line S1. The third
main common electrode CAR3 is opposed to the second main
common electrode CAR2. The electrode width of the third
main common electrode CARS is equal to that of the second
main common electrode CAR2, and is smaller than the line
width of the source line S2. The third sub-common electrode
CBU3 is opposed to the second sub-common electrode
CBU2, and the third sub-common electrode CBB3 is opposed
to the second sub-common electrode CBB2.

[0120] According to the second structure example, the
array substrate AR includes two layers of main common
electrodes (first main common electrode CA1 and second
main common electrode CA2) which have the same potential
(e.g. common potential) on the liquid crystal layer LQ side of
each source line S. The first main common electrode CAl,
which is located in the lower layer, is located on the pixel
electrode PE side of the source line S, and the second main
common electrode CA2, which is located in the upper layer,
is located immediately above the source line S. Since the first
main common electrode CA1 and second main common elec-
trode CA2 have the same potential, an equipotential surface is
created between the first main common electrode CAl and
second main common electrode CA2. This equipotential sur-
face shields an undesired leak electric field extending from
the source line S located in the underlayer toward the liquid
crystal layer LQ. Thus, the influence of an undesired electric
field in that area of the transmissive region, which is close to
the source line S, can be relaxed, and degradation in display
quality can be suppressed.

[0121] In addition, in the pixel column between the source
line S1 and source line S2, each pixel includes the first pixel
electrode PE1 and second pixel electrode PE2. Thus, at the
ON time, an electric field necessary for controlling the align-
ment of liquid crystal molecules is produced between the
second pixel electrode PE2 and the second main common
electrode CA2 and third main pixel electrode CA3, and a
shield electric field is produced between the first pixel elec-
trode PE1 and the first main common electrode CA1. This
shield electric field shields an undesired leak electric field
from the source line S due to a potential difference between
the source line S and the second pixel electrode 2E2. There-
fore, the production of an undesired electric field from the
source line S can further be suppressed, and degradation in
display quality can be suppressed.

[0122] Besides, since the first sub-common electrode CB1
is opposed to the gate line G, an undesired leak electric field
from the gate line G can also be shielded.

[0123] In the meantime, although the first main common
electrode CA1 and first sub-common electrode CB1 are
located in the aperture portion AP, each of these electrodes is
formed of a transparent, electrically conductive material, and
the alignment of liquid crystal molecules LM, which are
located immediately above the first main common electrode
CA1 and first sub-common electrode CB1, is controlled by
the electric field which is produced between the second pixel
electrode PE2 and the second main common electrode CA2
and third main common electrode CA3. Thus, the transmit-
tance in the aperture portion AP is not decreased. On the other
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hand, the electrode width of each ofthe second main common
electrode CA2 and third main common electrode CA3 is
smaller than the line width of the source line S, the region
where the alignment of liquid crystal molecules LM can be
controlled can be made larger than in the case where the
electrode width ofeach of the second main common electrode
CA2 and third main common electrode CA3 is greater than
the line width of the source line S. In short, in the second
structure example, the transmittance can be enhanced, com-
pared to the case where the electrode width of each of the
second main common electrode CA2 and third main common
electrode CA3 is greater than the line width of the source line
S.

[0124] In addition, according to the second structure
example, the first main common electrode CA1, which is on
the side close to the source line S, is disposed at a position
displaced from a position immediately above the source line
S. It is thus possible to suppress production of an undesired
capacitance between the source line S and the first main
common electrode CAl, and to reduce the power consump-
tion of the liquid crystal display device. Furthermore, since
the second main common electrode CA2, which is opposed to
the source line S, is located at a greater distance from the
source line S than the first main common electrode CAl, it is
possible to reduce the influence upon display by the capaci-
tance which may be produced between the source line S and
the second main common electrode CA2.

[0125] Inthe meantime, the second structure example is not
limited to the example as described above. For example, the
pixel electrode PE may be only the first pixel electrode PE1 or
only the second pixel electrode PE2. In this case, too, a shield
electric field can be produced between the pixel electrode PE
and the first main common electrode CA1l, and an electric
field for controlling the alignment of liquid crystal molecules
LM can be produced between the pixel electrode PE and the
second main common electrode CA2 and third main pixel
electrode CA3.

[0126] Next, a third structure example of the present
embodiment is described.

[0127] FIG. 11 is a plan view which schematically illus-
trates the third structure example of the pixel PX at a time
when the array substrate AR shown in FIG. 1 is viewed from
the counter-substrate side.

[0128] The third structure example differs from the above-
described second structure example in that the first main
common electrode CA1, which is provided on the array sub-
strate AR, has an electrode width which is greater than the line
width of the source line S. Since the pixel electrode PE is the
same as in the second structure example, a description thereof
is omitted here.

[0129] The first main common electrode CA1 extends
along the source line S. The first main common electrode CA1
has an electrode width which is greater than the line width of
the source line S, and extends to the pixel electrode PE side
from a position overlapping the source line S. In the example
illustrated, a first main common electrode CAL1 extends
along the source line S1, is disposed at a position overlapping
the source line S1, and extends to the pixel electrode PE side.
A first main common electrode CAR1 extends along the
source line S2, is disposed at a position overlapping the
source line S2, and extends to the pixel electrode PE side.
[0130] The second main common electrode CA2 extends
along the first main common electrode CA1. The second main
common electrode CA2 has an electrode width which is
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smaller than the line width of the source line S, and is dis-
posed at a position above the source line S, and is opposed to
the first main common electrode CA1. In the example illus-
trated, a second main common electrode CAL2 extends along
the first main common electrode CAL1, has an electrode
width which is smaller than the line width of the source line
S1, and is opposed to the first main common electrode CAL1
ataposition abovethe source line S1. A second main common
electrode CAR2 extends along the first main common elec-
trode CAR1, has an electrode width which is smaller than the
line width of the source line S2, and is opposed to the first
main common electrode CAR1 at a position above the source
line S2.

[0131] Since the first sub-common electrode CB1 and sec-
ond sub-common electrode CB2 are the same as in the second
structure example, a description thereof is omitted here.
[0132] Thearray substrate AR, which has been described in
this third structure example, can be combined with the
counter-substrate CT with the structure shown in FIG. 3.
[0133] FIG.12is across-sectional view, takenalong line I-J
in FIG. 11, which shows, in a simplified fashion, a main part
of a cross-sectional structure of a liquid crystal display panel
LPN shown in FIG. 11. FIG. 13 is a cross-sectional view,
taken along line K-L in FIG. 11, which shows, in a simplified
fashion, a main part of a cross-sectional structure of the liquid
crystal display panel LPN shown in FIG. 11. FIG. 12 and FIG.
13 show only parts which are necessary for the description.
The differences from the second structure example will
mainly be described.

[0134] The first main common electrode CAL1 is located
immediately above the source line S1, and also extends to the
first main pixel electrode PA1 side. The first main common
electrode CAR1 is located immediately above the source line
S2, and also extends to the first main pixel electrode PA1 side.
The first sub-common electrode CBU1 is located immedi-
ately above the gate line G1, and also extends to the first
sub-pixel electrode PB1 side. The first sub-common electrode
CBB1 is located immediately above the gate line G2, and also
extends to the first sub-pixel electrode PB1 side.

[0135] The second main common electrode CAL2 is
opposed to the first main common electrode CAL1, immedi-
ately above the source line S1. The second main common
electrode CAR2 is opposed to the first main common elec-
trode CAR1, immediately above the source line S2. The sec-
ond sub-common electrode CBU2 is opposed to the first
sub-common electrode CBU1, immediately above the gate
line G1. The second sub-common electrode CBB2 is opposed
to the first sub-common electrode CBB1, immediately above
the gate line G2.

[0136] According to the third structure example, the first
main common electrode CA1 and second main common elec-
trode CA2 are provided on the liquid crystal layer LQ side of
each source line S. Since the first main common electrode
CALl, which is located in the lower layer, is opposed to the
source line S, the first main common electrode CA1 can also
shield an undesired leak electric field from the source line S.
Thus, the influence of an undesired electric field in that area of
the transmissive region, which is close to the source line S,
can be relaxed, and degradation in display quality can be
suppressed.

[0137] In addition, in the pixel column between the source
line S1 and source line S2, each pixel includes the first pixel
electrode PE1 and second pixel electrode PE2. Thus, at the
ON time, an electric field necessary for controlling the align-
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ment of liquid crystal molecules is produced between the
second pixel electrode PE2 and the second main common
electrode CA2 and third main pixel electrode CA3, and a
shield electric field is produced between the first pixel elec-
trode PE1 and the first main common electrode CA1. This
shield electric field shields an undesired leak electric field
from the source line S due to a potential difference between
the source line S and the second pixel electrode PE2. There-
fore, the production of an undesired electric field from the
source line S can further be suppressed, and degradation in
display quality can be suppressed.

[0138] Besides, like the second structure example, since the
first sub-common electrode CB1 is opposed to the gate line G,
an undesired leak electric field from the gate line G can also
be shielded.

[0139] Like the second structure example, since each ofthe
first main common electrode CA1 andfirst sub-common elec-
trode CB1 is formed of a transparent, electrically conductive
material, the transmittance in the aperture portion AP is not
decreased. Inaddition, since the electrode width of each ofthe
second main common electrode CA2 and third main common
electrode CA3 1s smaller than the line width of the source line
S, the region where the alignment of liquid crystal molecules
LM can be controlled can be made larger than in the case
where the electrode width of each of the second main com-
mon electrode CA2 and third main common electrode CA3 is
greater than the line width of the source line S.

[0140] In the meantime, the third structure example is not
limited to the example as described above.

[0141] Forexample, as illustrated in FIG. 14, as regards the
pixel electrode PE, the second pixel electrode PE2 may be
omitted. In this case, too, the first main common electrode
CAL1 can shield a leak electric field from the source line S. In
addition, it is possible to produce a shield electric field for
shielding a leak electric field between the first main pixel
electrode PA1 and the first main common electrode CA1, and
to produce an electric field for controlling the alignment of
liquid crystal molecules LM between the first main pixel
electrode PA1 and the second main common electrode CA2
and third main pixel electrode CA3. Incidentally, in order to
efficiently produce an electric field for controlling the align-
ment of liquid crystal molecules LM, it is desirable to make
thinner the fourth insulation film 14 which covers the first
main pixel electrode PA1.

[0142] TInaddition, as shown in FIG. 15, as regards the first
common electrode CE1 of the array substrate AR, the second
main common electrode CA2 may be omitted. In this case,
100, the first main common electrode CA1 can shield a leak
electric field from the source line S. In addition, it is possible
to produce a shield electric field for shielding a leak electric
field between the first main pixel electrode PA1 and the first
main common electrode CA1, and to produce an electric field
for controlling the alignment of liquid crystal molecules LM
between the second main pixel electrode PA2 and the third
main common electrode CA3.

[0143] Inthe present embodiment, the description has been
given of the liquid crystal display panel LPN which is con-
figured such that the pixel electrodes PE are formed on the
array substrate AR, and at least a part of the common elec-
trode CE is formed on the counter-substrate CT. The above-
described first to third structure examples, however, are also
applicable to a liquid crystal display panel which is con-
structed by combining an array substrate on which the pixel
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electrodes PE and first common electrode CE1 are formed
and a counter substrate CT on which no common electrode is
formed.

[0144] An example illustrated in FIG. 16 corresponds to a
structure in which the second common electrode CE2 is omit-
ted from the above-described first structure example. In this
structure example, a leak electric field from the source line S
is mainly shielded by the first pixel electrode PE1. In addition,
the alignment of liquid crystal molecules LM is mainly con-
trolled by an electric field which is produced between the
second main pixel electrode PA2 and the first main common
electrode CAL.

[0145] An example illustrated in FIG. 17 corresponds to a
structure in which the second common electrode CE2 is omit-
ted from the above-described second structure example. In
this structure example, a leak electric field from the source
line S is shielded by an equipotential surface between the first
main common electrode CA1 and second main common elec-
trode CA2, and by a shield electric field between the first main
pixel electrode PA1 and the first main common electrode
CAL. In addition, the alignment of liquid crystal molecules
LM is mainly controlled by an electric field which is produced
between the second main pixel electrode PA2 and the second
main common electrode CA2.

[0146] An example illustrated in FIG. 18 corresponds to a
structure in which the second common electrode CE2 is omit-
ted from the above-described third structure example. In this
structure example, a leak electric field from the source line S
1s shielded by the first main common electrode CA1 itself, or
by a shield electric field between the first main pixel electrode
PA1 and the first main common electrode CAl. In addition,
the alignment of liquid crystal molecules LM is mainly con-
trolled by an electric field which is produced between the
second main pixel electrode PA2 and the second main com-
mon electrode CA2.

[0147] An example illustrated in FIG. 19 corresponds to a
structure in which the second common electrode CE2 is omit-
ted from the modification, shown in FIG. 14, of the above-
described third structure example. In this structure example, a
leak electric field from the source line S is shielded by the first
main common electrode CA1 itself, or by a shield electric
field between the first main pixel electrode PA1 and the first
main common electrode CA1. In addition, the alignment of
liquid crystal molecules LM is mainly controlled by an elec-
tric field which is produced between the first main pixel
electrode PA1 and the second main common electrode CA2.
[0148] An example illustrated in FIG. 20 corresponds to a
structure in which the second common electrode CE2 is omit-
ted from the modification, shown in FIG. 15, of the above-
described third structure example. In this structure example, a
leak electric field from the source line S is shielded by the first
main common electrode CA1 itself, or by a shield electric
field between the first main pixel electrode PA1 and the first
main common electrode CA1. In addition, the alignment of
liquid crystal molecules LM is mainly controlled by an elec-
tric field which is produced between the second main pixel
electrode PA2 and the first main common electrode CA1.
[0149] According to the structure examples illustrated in
FIG. 16 to FIG. 20, in addition to the above-described advan-
tageous effects, there is no need to form electrodes on the
counter-substrate CT side. In addition, even if misalignment
occurs when the array substrate AR and counter-substrate CT
are attached, degradation in display quality can be sup-
pressed.
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[0150] Next, the advantageous effects of the present
embodiment were verified.
[0151] FIG. 21 is a view for explaining the definition of a
crosstalk ratio which is introduced in the present embodi-
ment. Specifically, in the case where a rectangular window
WDW was displayed at a substantially central part of the
active area ACT and black display or white display was
effected in the window WDW and intermediate-color display
was effected on a peripheral part of the window WDW, lumi-
nances around the window WDW were measured. The lumi-
nances at four locations indicated in FIG. 21 were W1, W2,
W3 and W4, respectively. In addition, in the case where the
same intermediate color was displayed on the entirety of the
same active area ACT, luminances at the same four locations
as in the above case were measured. The luminances at the
four locations indicated in FIG. 21 were G1, G2, G3 and G4,
respectively. At this time, the crosstalk ratio is defined by:

crosstalk ratio=|W{n)- G(1)!/G(»)x100(wherein

n=1~4)

[0152] Crosstalk ratios were measured with respect to a
comparative example, in which the first pixel electrode was
omitted from the above-described first structure example, and
with respect to the first structure example and second struc-
ture example of the present embodiment. When the crosstalk
ratio of the comparative example was normalized to 1, the
crosstalk ratio of the first structure example was 0.10, and the
crosstalk ratio of the second structure example was 0.20. It
was thus confirmed that according to the present embodi-
ment, the crosstalk was successfully be decreased.
[0153] In addition, the inventor measured transmittances
with respect to the above-described comparative example,
first structure example and second structure example. When
the transmittance of the comparative example was normal-
ized to 1, the transmittance of the first structure example was
1.03, and the transmittance of the second structure example
was 1.27. It was thus confirmed that according to the present

embodiment, the transmittance was successfully be
enhanced.
[0154] As has been described above, according to the

present embodiment, a liquid crystal display device, which
can suppress degradation in display quality, can be provided.
[0155] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate including a gate line extending in a first
direction, a source line extending in a second direction
crossing the first direction, a switching element electri-
cally connected to the gate line and the source line, a first
pixel electrode electrically connected to the switching
element, an interlayer insulation film covering the first
pixel electrode, a second pixel electrode which s located
on the interlayer insulation film, is electrically con-
nected to the first pixel electrode and includes a main
pixel electrode extending in the second direction, and a
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first main common electrode extending along the source
line, the first pixel electrode including an edge portion
which is located closer to the source line and the first
main common electrode than to the main pixel elec-
trode;

a second substrate disposed to be opposed to the first sub-
strate; and

aliquid crystal layer held between the first substrate and the
second substrate.

2. The liquid crystal display device of claim 1, wherein the
first pixel electrode is formed in a rectangular shape, an H
shape. or a grid shape.

3. The liquid crystal display device of claim 2, wherein the
first pixel electrode is formed of a transparent, electrically
conductive material.

4. The liquid crystal display device of claim 1, wherein the
second pixel electrode is formed in a cross shape ora T shape.

5. The liquid crystal display device of claim 1, wherein the
first substrate further includes a first sub-common electrode
which extends along the gate line and is continuous with the
first main common electrode.

6. The liquid crystal display device of claim 5, wherein the
second substrate includes a third main common electrode
which has the same potential as the first main common elec-
trode and is located above the first main common electrode.

7. The liquid crystal display device of claim 6, wherein the
second substrate further includes a third sub-common elec-
trode which has the same potential as the first sub-common
electrode, is located above the first sub-common electrode,
and is continuous with the third main common electrode.

8. A liquid crystal display device comprising:

a first substrate including a gate line extending in a first
direction, a source line extending in a second direction
crossing the first direction, a switching element electri-
cally connected to the gate line and the source line, a
pixel electrode electrically connected to the switching
element, a first main common electrode extending along
the source line, an interlayer insulation film covering the
first main common electrode, and a second main com-
mon electrode which is located on the interlayer insula-
tion film, extends along the first main common electrode
and has the same potential as the first main common
electrode;

a second substrate disposed to be opposed to the first sub-
strate; and

aliquid crystal layer held between the first substrate and the
second substrate.

9. The liquid crystal display device of claim 8, wherein the
first main common electrode is formed of a transparent, elec-
trically conductive material, and is located on the pixel elec-
trode side of a position overlapping the source line, and

the second main common electrode has an electrode width
which is smaller than a line width of the source line, and
is located at a position overlapping the source line.

10. The liquid crystal display device of claim 8, wherein
the first main common electrode has an electrode width which
is greater than a line width of the source line, is formed of a
transparent, electrically conductive material, and extends to
the pixel electrode side from a position overlapping the
source line, and

the second main common electrode has an electrode width
which is smaller than the line width of the source line, is
located above the source line and is opposed to the first
main common electrode.

14

Dec. 12,2013

11. The liquid crystal display device of claim 8, wherein
the pixel electrode includes a first pixel electrode which is
covered with the interlayer insulation film, and a second pixel
electrode which is located on the interlayer insulation film, is
electrically connected to the first pixel electrode and includes
a main pixel electrode extending in the second direction.

12. The liquid crystal display device of claim 8, wherein
the second pixel electrode has the same shape as the first pixel
electrode, and is disposed at a position overlapping the first
pixel electrode.

13. The liquid crystal display device of claim 8, wherein
the second pixel electrode is formed in a cross shape ora T
shape.

14. The liquid crystal display device of claim 8, wherein
the first substrate further includes a first sub-common elec-
trode which extends along the gate line and is continuous with
the first main common electrode.

15. The liquid crystal display device of claim 14, wherein
the second substrate includes a third main common electrode
which has the same potential as the first main common elec-
trode and is located above the first main common electrode.

16. The liquid crystal display device of claim 15, wherein
the second substrate further includes a third sub-common
electrode which has the same potential as the first sub-com-
mon electrode, is located above the first sub-common elec-
trode, and is continuous with the third main common elec-
trode.

17. A liquid crystal display device comprising:

a first substrate including a gate line extending in a first
direction, a source line extending in a second direction
crossing the first direction, a switching element electri-
cally connected to the gate line and the source line, a first
pixel electrode electrically connected to the switching
element, a first main common electrode which extends
along the source line, has an electrode width which is
greater than a line width of the source line and extends to
the first pixel electrode side from a position overlapping
the source line, an interlayer insulation film covering the
first pixel electrode and the first main common elec-
trode, and a second pixel electrode which is located on
the interlayer insulation film, is electrically connected to
the first pixel electrode and includes a main pixel elec-
trode extending in the second direction;

a second substrate including a third main common elec-
trode which extends in the second direction, has the
same potential as the first main common electrode and is
located above the first main common electrode; and

aliquid crystal layer held between the first substrate and the
second substrate.

18. The liquid crystal display device of claim 17, wherein
the first substrate further includes a second main common
electrode which is located on the interlayer insulation film,
extends along the first main common electrode and has the
same potential as the first main common electrode.

19. The liquid crystal display device of claim 17, wherein
the second pixel electrode has the same shape as the first pixel
electrode, and is disposed at a position overlapping the first
pixel electrode.

20. The liquid crystal display device of claim 17, wherein
the second pixel electrode is formed in a cross shape ora T
shape.
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