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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2014-177036, filed Sep. 1, 2014, entire contents of which are
incorporated herein by reference.

FIELD

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

BACKGROUND

[0003] Recent years, in an active matrix type liquid crystal
display device equipped with a switching element in each
pixel, a technique to align liquid crystal molecules is pro-
posed by forming lateral electric field or oblique electric field
between pixel electrodes arranged in an array substrate and
common electrodes arranged in a counter substrate, respec-
tively. Another technique is also proposed, in which the
potential of a first main common electrode extending along
the source line is set to the same potential as that of a second
main common electrode facing the source line to shield unde-
sirable leaked electric field from the source line to the liquid
crystal layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The accompanying drawings, which are incorpo-
rated in and constitute a portion of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0005] FIG.1is a figure schematically showing a structure
and an equivalent circuit of a liquid crystal display device
according to one embodiment.

[0006] FIG. 2 A is a plan view schematically showing a
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to a
first embodiment.

[0007] FIGS. 2B and 2C are figures showing polarizing
axes, respectively.

[0008] FIG.3isacross-sectional view schematically show-
ing the structure of the liquid crystal display panel LPN taken
along line A-B shown in FIG. 2A.

[0009] FIG.41isacross-sectional view schematically show-
ing the structure of the liquid crystal display panel LPN taken
along line C-D shown in FIG. 2A.

[0010] FIG. 5 is a plan view schematically showing the
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to a
second embodiment.

[0011] FIG. 6 is a plan view schematically showing the
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to
other embodiment.

[0012] FIG. 7 is a plan view schematically showing the
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to
other embodiment.
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[0013] FIG. 8 is a plan view schematically showing the
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to
other embodiment.

DETAILED DESCRIPTION

[0014] A liquid crystal display device according to an
exemplary embodiment of the present invention will now be
described with reference to the accompanying drawings
wherein the same or like reference numerals designate the
same or corresponding portions throughout the several views.

[0015] According to one embodiment, a liquid crystal dis-
play device comprises: 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 first interlayer
insulating film arranged on the gate line and the source line, a
first common electrode including a first sub-common elec-
trode facing the gate line and a first main common electrode
facing the source line extending on the first interlayer insu-
lating film, the first common electrode having a slit extending
in the second direction, a second interlayer insulating film
covering the first common electrode, a main pixel electrode
extending in the second direction on the second interlayer
insulating film so as to face the slit, and a second common
electrode including a second sub-common electrode facing
the first sub-common electrode and a second main common
electrode facing the first main common electrode extending
on the second interlayer insulating film, the second common
electrode being set to the same potential as the first common
electrode, a second substrate facing the first substrate; and a
liquid crystal layer held between the first substrate and the
second substrate.

[0016] According to other embodiment, a liquid crystal
display device comprises: a first substrate including; first and
second gate lines extending in a first direction, first and sec-
ond source lines extending in a second direction crossing the
first direction, a storage capacitance line arranged between
the first and second gate lines extending in the first direction,
a first interlayer insulating film arranged on the first and
second gate lines, and the first and the second source lines, a
first common electrode including a first sub-common elec-
trode facing the first and second gate lines, respectively, and
a first main common electrode facing the first and second
source lines, respectively, extending on the first interlayer
insulating film, the first common electrode having a slit
extending in the second direction, a second interlayer insu-
lating film covering the first common electrode, a main pixel
electrode extending in the second direction on the second
interlayer insulating film so as to face the slit, a sub-pixel
electrode electrically coupled with the main pixel electrode
and extending in the first direction, the sub-pixel electrode
facing the storage capacitance line, and a second common
electrode including a second sub-common electrode facing
the first sub-common electrode and a second main common
electrode facing the first main common electrode, respec-
tively extending on the second interlayer insulating film, the
second common electrode being set to the same potential as
the first common electrode, a second substrate facing the first
substrate; and a liquid crystal layer held between the first
substrate and the second substrate, wherein the first main
common electrode extends from locations on the first and
second source lines to the main pixel side respectively, par-
tially overlapping the sub-pixel electrode so as to form the



US 2016/0062202 Al

slit, and the first main common electrode is formed of a
transparent conductive material.

[0017] According to other embodiment, a liquid crystal
display device comprises: 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 first interlayer
insulating film arranged on the gate line and the source line, a
first common electrode including a first main common elec-
trode facing the source line and a capacitance portion extend-
ing in the second direction on the first interlayer insulating
film, a second interlayer insulating film covering the first
common electrode, a main pixel electrode extending in the
second direction on the second interlayer insulating film so as
to face the capacitance portion, and a second common elec-
trode including a second main common electrode facing the
first main common electrode on the second interlayer-insu-
lating film and set to the same potential as the first common
electrode, a second substrate facing the first substrate; and a
liquid crystal layer held between the first substrate and the
second substrate.

[0018] FIG.11s a figure schematically showing a structure
and an equivalent circuit of a liquid crystal display device
according to one embodiment.

[0019] The liquid crystal display device includes an active-
matrix type liquid crystal display panel LPN. The liquid crys-
tal display panel LPN is equipped with an array substrate AR
as a first substrate, a counter substrates CT as a second sub-
strate arranged opposing the array substrate AR, and a liquid
crystal layer LQ held between the array substrate AR and the
counter substrate CT. The liquid crystal display panel LPN is
equipped with an active area ACT which displays images. The
active area ACT is formed of a plurality of pixels PX arranged
in a matrix shape.

[0020] The liquid crystal display panel LPN is equipped
with a plurality of gate lines G (G1-Gn), a plurality of storage
capacitance lines C (C1-Cn), a plurality of source lines S
(S1-Sm), etc., in the active area ACT. For example, the gate
lines G and the storage capacitance lines C linearly extend in
a first direction X, respectively. The gate lines G and the
storage capacitance lines C are arranged in parallel adjacent
each other along a second direction orthogonally crossing the
first direction at intervals. The source lines S linearly extend
in a second direction Y and cross the gate lines G and the
storage capacitance lines C. The gate lines G, the storage
capacitance lines C and the source lines S may not necessarily
extend linearly, and a portion thereof may be crooked pat-
tially.

[0021] Each gate line G is pulled out to outside of the active
area ACT, and connected to a gate driver GD. Each source line
S is pulled out to the outside of the active area ACT, and
connected to a source driver SD. At least portions of the gate
driver GD and the source driver SD are formed in the array
substrate AR, for example. The gate driver GD and the source
driver SD are connected with a driver IC chip 2 provided in
the array substrate AR and having an implemented controller.

[0022] Each pixel PX includes a switching element SW, a
pixel electrode PE, a common electrode CE, etc. 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 with a voltage
impression portion VCS. In addition, in the liquid crystal
display panel LPN that is not provided with the storage
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capacitance line C, the capacitance line CS may be formed
between the pixel electrode PE and the common electrode
CE.

[0023] The switching element SW is formed of an n chan-
nel type thin film transistor (TFT), for example. The switch-
ing element SW is electrically connected with the gate line G
and the source line S. The switching element SW may be
either a top-gate type or a bottom-gate type. In addition, a
semiconductor layer of the switching element SW is formed
of poly-silicon or amorphous silicon.

[0024] The pixel electrode PE is arranged in each pixel PX
and electrically connected with the switching element SW.
The common electrode CE of common potential is arranged
in common to the plurality of pixel electrodes PE interposing
the liquid crystal layer LQ. Furthermore, the common elec-
trode CE is drawn to outside of the active area ACT and
electrically connected with an electric power supply portion
VS.

[0025] In addition, in the liquid crystal display panel LPN
according to this embodiment, the pixel electrode PE and
common electrode CE are formed in the array substrate AR,
and liquid crystal molecules of the liquid crystal layer LQ are
controlled mainly using an electric field formed between the
pixel electrode PE and the common electrode CE. The electric
field formed between the pixel electrode PE and the common
electrode CE is a lateral electric field substantially in parallel
with respect to a X-Y plane (substrate) specified by the first
direction X and the second direction Y.

[0026] FIG. 2isa plan view schematically showing a struc-
ture of one pixel when the array substrate AR shown in FIG.
1 is seen from the counter substrate side according to a first
embodiment. Herein, a plan view is shown in the X-Y plane.
[0027] The array substrate AR is equipped with a gate line
G1, a gate line G2, a source line S1, a source line S2, a
switching element SW, a pixel electrode PE, a common elec-
trode CE including first and second common electrodes CE1
and CE2, and a first alignment film AL, etc.

[0028] The gate line G1 and the gate line G2 are arranged
along the second direction Y at intervals and extending along
the first direction X, respectively. In this embodiment, the
storage capacitance line C1 is arranged substantially in the
center between the gate line G1 and the gate line G2 and
extends in the first direction X. The source line S1 and the
source line S2 are arranged at intervals along the first direc-
tion X and extend in the second direction Y, respectively. The
pixel electrode PE is arranged between the source line S1 and
the adjacent source line S2. The pixel electrode PE is arranged
between the gate line G1 and the adjacent gate line G2
[0029] In this embodiment, the pixel PX corresponds to a
square region as shown with a dashed line in FIG. 2A, and is
formed of the gate lines G1 and G2 and the source lines S1 and
S2. In the square region, the length in the first direction X is
shorter than the length in the second directionY. The length in
the first direction X of the pixel PX corresponds to a pitch
between the source lines S1 and S2 in the first direction X, and
the length in the second direction Y of the pixel PX corre-
sponds to a pitch between the gate lines G1 and G2 in the
second direction Y.

[0030] In the illustrated pixel PX, the source line S1 is
arranged at the left-hand side end in the pixel PX. Precisely,
the source line S1 is arranged striding over a boundary
between the illustrated pixel PX and a pixel adjoining the
illustrated pixel PX on the left-hand side. The source line S2
is arranged at the right-hand side end. Similarly, the source
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line S2 is arranged striding over a boundary between the
illustrated pixel PX and a pixel adjoining the illustrated pixel
PX on the right-hand side. The gate line G1 is arranged on the
upper end side striding over a boundary between the illus-
trated pixel and a pixel arranged adjacent on the upper side,
and the gate line G2 is arranged on the lower end side striding
over a boundary between the illustrated pixel and a pixel
arranged adjacent on the lower side. The storage capacitance
line C1 is arranged substantially in the center of each pixel
PX.

[0031] Theswitching element SW is electrically connected
with the gate line G1 and the source line S1, for example.
Herein, although the switching element SW is illustrated in
simplified, the switching element SW includes a semiconduc-
tor layer which extends along the source line S1 and the
storage capacitance line C1 so as to overlap each other, and a
drain electrode WD electrically connected with the semicon-
ductor layer. The drain electrode WD is electrically connected
with the main pixel electrode PE in a location in which the
storage capacitance line C1 overlaps with the semiconductor
layer.

[0032] 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 the
first sub-common electrode CBI1 are integrally or continu-
ously formed, and electrically connected mutually. The first
main common electrode CA1 linearly extends along the sec-
ond direction Y, and is formed in a stripe shape having sub-
stantially the same width along the first direction X. The first
sub-common electrode CB1 linearly extends along the first
direction X, and is formed in a stripe shape having substan-
tially the same width in the second direction Y. Moreover, the
first common electrode CE1 includes a slit SL extending in
the second direction Y. The first common electrode CE1 is
formed in the shape of a lattice.

[0033] The first main common electrode CA1 is formed
more widely along the first direction X than the source line S
while facing the source line S. In this embodiment, the first
main common electrode CA1 includes a first main common
electrode CAL1 located in the left-hand side end of the pixel
PX and a first main common electrode CAR1 located in the
right-hand side end of the pixel PX. While the first main
common electrode CAL1 counters the source line S1, the first
main common electrode CALI1 extends to the source line S2
side. While the first main common electrode CAR1 counters
the source line S2, the first main common electrode CAR1
extends to the source line S1 side. The first main common
electrode CAL1 also extends in a pixel arranged adjacent on
the left side. Furthermore, the first main common electrode
CAR1 also extends in a pixel arranged adjacent on the right
side. The first main common electrode CAL1 and the first
main common electrode CAR1 are apart from mutually. That
is, the slit SL extending in the second direction Y is formed
between the first main common electrode CAL1 and the first
main common electrode CAR1. The width W1 in the first
direction X of the slit SL is equivalent to the interval between
the first main common electrode CAL1 and the first main
common electrode CAR1 in the first direction X. In addition,
at least a portion of the drain electrode WD of the switching
element SW and the semiconductor layer counters the slit SL.
[0034] The first sub-common electrode CB1 faces the gate
line G. In this embodiment, the first sub-common electrode
CBI includes a sub-common electrode CBU1 located in the
upper end portion of the pixel PX and a sub-common elec-
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trode CBB1 located in the lower end portion of the pixel PX.
The first sub-common electrode CBU1 faces the gate line G1.
The first sub-common electrode CBB1 faces the gate line G2.
[0035] The pixel electrode PE is equipped with the main
pixel electrode PA and the sub-pixel electrode PB. The main
pixel electrode PA and the sub-pixel electrode PB are inte-
grally or continuously formed, and electrically connected
mutually.

[0036] The main pixel electrode PA linearly extends along
the second direction Y to the circumferences of the upper end
portion (the location which overlaps with the gate line G1) of
the pixel PX, and to the circumferences of the bottom end
portion (the location which overlaps with the gate line G2) of
the pixel PX. The main pixel electrode PA faces the slit SL.
Moreover, the main pixel electrode PA is located in the
approximately center between the source line S1 and the
source line S2 in the X-Y plane. The main pixel electrode PA
is formed in a stripe shape having approximately the same
width W2 along the first direction X. The width W2 of the
main pixel electrode PA is smaller than the width W1 of the
slit SL. That is, the main pixel electrode PA does not overlap
with the first main common electrode CA1 in the X-Y plane.
That 1s, the first main common electrode CA1 is located on
the both sides sandwiching the main pixel electrode PA in the
X-Y plane. The electrode interval DL in the first direction X
between the main pixel electrode PA and the first main com-
mon electrode CAL1 is approximately the same as the inter-
val DR in the first direction X between the main pixel elec-
trode PA and the first main common electrode CARI.
[0037] The sub-pixel electrode PB linearly extends along
the first direction X to the circumferences of the left-hand end
portion (the location which overlaps with the source line S1)
of the pixel PX, and to the circumferences of the right-hand
end portion (the location which overlaps with the source line
S2) of the pixel PX. Moreover, the sub-pixel electrode PB is
located in the approximately center between the gate line G1
and the gate line G2. That is, the sub-pixel electrode PB is
located approximately in the center portion in the pixel PX.
The sub-pixel electrode PB is arranged in the location which
overlaps with the storage capacitance line C1, and crosses in
the intermediate portion in the second directionY of the main
pixel electrode PA. In this embodiment, the pixel electrode PE
is formed in a cross shape. Although the sub-pixel electrode
PB is formed in the shape having approximately the same
width along the second direction Y, the shape of the sub-pixel
electrode PB is not restricted to the form in the illustrated
example. The pixel electrode PE is electrically connected
with the drain electrode WD in the sub-pixel electrode PB
located in a location which overlaps with the storage capaci-
tance line C1 through the slit.

[0038] The second common electrode CE2 includes a sec-
ond main common electrode CA?2 and a second sub-common
electrode CB2. The second main common electrode CA2 and
the second sub-common electrode CB2 are integrally or con-
tinuously formed, and electrically connected mutually. The
second main common electrode CA2 linearly extends along
the second direction Y, and is formed in the shape of a stripe
having approximately the same width in the first direction X.
The second sub-common electrode CB2 linearly extends
along the first direction X, and is formed in a stripe shape
having approximately the same width in the second direction
Y. The second common electrode CE2 is formed in the shape
of a lattice. The first common electrode CE1 and the second
common electrode CE2 are arranged apart from the pixel
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electrode PE, and surround the pixel electrode PE. The first
common electrode CE1 and the second common electrode
CE2 are electrically connected mutually, and set to the same
potential. The first common electrode CE1 and second com-
mon electrode CE2 are connected to an electric supply por-
tion VS outside of the active area ACT.

[0039] The second main common electrode CA2 is located
above the source line S, and faces the first main common
electrode CAL The width of the second main common elec-
trode CA2 is smaller than that of the first main common
electrode CAL In this embodiment, the second main common
electrode CA2 includes a second main common electrode
CAL2 arranged on the left-hand side end of the pixel striding
over a boundary between the illustrated pixel and a pixel
arranged adjacent to the illustrated pixel on the left-hand side,
and a second main common electrode CAR2 arranged on the
right-hand side end of the pixel striding over a boundary
between the illustrated pixel and a pixel arranged adjacent to
the illustrated pixel on the right-hand side. The second main
common electrode CAL2 faces the first main common elec-
trode CAL1 right above the source line S1. The second main
common electrode CAR2 faces the first main common elec-
trode CAR1 right above the source line S2.

[0040] The second sub-common electrode CB2 is located
above the gate line G and faces the first sub-common elec-
trode CB1. The width of the second sub-common electrode
CB2 is smaller than the width of the first sub-common elec-
trode CB1. In the illustrated example, the sub-common elec-
trode CB2 includes a second sub-common electrode CBU2
facing the first sub-common electrode CBU1 right above the
gate line G1, and the second sub-common electrode CBB2
facing the first sub-common electrode CBB1 right above the
gate line G2.

[0041] A main pixel electrode PAa and a main pixel elec-
trode PAb arranged in other pixels adjoin the main pixel
electrode PA in the second direction Y, respectively, and are
located on the same straight line as the main pixel electrode
PA. The first sub-common electrode CBU1 and the second
sub-commeon electrode CBU2 are located between the main
pixel electrode PA and the main pixel electrode PAa. The first
sub-common electrode CBB1 and the second sub-common
electrode CBB2 are located between the main pixel electrode
PA and the main pixel electrode PAb.

[0042] Inthe array substrate AR, the pixel electrode PE and
the second common electrode CE2 are covered with a first
alignment film ALL Alignment treatment is performed to the
first alignment film AM along a first alignment direction PD1
to initially align the liquid crystal molecules of the liquid
crystal layer LQ. The first alignment direction PD1 is sub-
stantially in parallel with the second direction Y.

[0043] Inthe counter substrate CT, in order to initially align
the liquid crystal molecules of the liquid crystal layer LQ,
alignment treatment is performed to the second alignment
film AL2 along with a second alignment direction PD2. The
second alignment treatment direction PD2 is in parallel to the
first alignment treatment direction PD1. In this embodiment,
the second alignment treatment direction PD2 is the same
direction as the first alignment treatment direction PD1. In
addition, the first alignment treatment direction PD1 and the
second alignment treatment direction PD2 may be opposite
directions mutually. Furthermore, the first alignment treat-
ment direction PD1 and the second alignment treatment
direction PD2 may be the same direction each other while
they are the opposite directions to the illustrated directions.
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[0044] FIG. 3is across-sectional view schematically show-
ing the structure of the liquid crystal display panel LPN taken
along line A-B shown in FIG. 2A. FIG. 4 is a cross-sectional
view schematically showing the structure of the liquid crystal
display panel LPN taken along line C-D shown in FIG. 2A.
Herein, only the portions which are necessary to explain are
shown in the figures.

[0045] A backlight unit BL is arranged on the back side of
the array substrate AR forming the liquid crystal panel LPN.
Various types of backlight unit BL can be used, and the
explanation about its detailed structure is omitted.

[0046] Thearray substrate AR is formed using a transparent
first insulating substrate 10. The array substrate AR includes
the gate line G1, the gate line G2, the storage capacitance line
C1, the source line S1, the source line S2, the pixel electrode
PE, the first common electrode CE1, the second common
electrode CE2, a first insulating film 11, a second insulating
film 12, a third insulating film 13, a fourth insulating film 14,
and the first alignment film AL1, etc. on the side in which the
array substrate AR counters the inner side of the counter
substrate CT.

[0047] The semiconductor layer of the switching element
which is not illustrated is formed between the first insulating
substrate 10 and the first insulating film 11. The storage
capacitance line C1, the gate line G1, and the gate line G2 are
formed on the first insulating film 11, and covered with the
second insulating film 12. The source line S1 and the source
line S2 are formed on the second insulating film 12, and
covered with the third insulating film 13. The third insulating
film 13 is equivalent to a first interlayer insulating film located
on the upper portion of the gate line G1 and the gate line G2,
and the source line S1 and the source line S2. The third
insulating film 13 is formed of a transparent resin material, for
example.

[0048] The first common electrode CE1 extends on the
third insulating film 13. That is, the first main common elec-
trode CAL1, the first main common electrode CAR1, the first
sub-common electrode CBU1 and the first sub-common elec-
trode CBBI1 are formed on the third insulating film 13, and
covered with the fourth insulating film 14. The fourth insu-
lating film 14 is equivalent to a second interlayer insulating
film that covers the first common electrode CE1. The fourth
insulating film 14 is formed thinner than the third insulating
film 13, for example, and formed of inorganic system mate-
rials, such as a silicon nitride.

[0049] The first main common electrode CAL1 counters
the source line S1 interposing the third insulating film 13, the
first main common electrode CAR1 counters the source line
S2 interposing the third insulating film 13. The first sub-
common electrode CBU1 counters the gate line G1 interpos-
ing the second insulating film 12 and the third insulating film
13. The first sub-common electrode CBB1 counters the gate
line G2 interposing the second insulating film 12 and the third
insulating film 13.

[0050] The first common electrode CE1 is formed of trans-
parent electric conductive materials, such as Indium Tin
oxide (ITO) and Indium Zinc Oxide (I70), for example.
[0051] The second common electrode CE2 extends on the
fourth insulating film 14. That is, the second main common
electrode CAL2, the second main common electrode CAR2,
the second sub-common electrode CBU2 and the second
sub-common common electrode CBB2 are formed on the
fourth insulating film 14, and covered with the first alignment
film ALL Moreover, the main pixel electrode PA and the
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sub-pixel electrode PB of the pixel electrode PE are also
formed on the fourth insulating film 14, and covered with the
first alignment film ALL The main pixel electrode PA is
located between the second main common electrode CAL2
and second main common electrode CAR2, i.e., above the slit
SL. The sub-pixel electrode PB is located between the second
sub-common electrode CBU2 and the second sub-common
electrode CBB2, and faces the storage capacitance line C1
interposing the second insulating film 12, the third insulating
film 13, and the fourth insulating film 14. The second main
common electrode CAL2 is located above the source line S1,
and faces the first main common electrode CAL1 interposing
the fourth insulating film 14. The second sub-common elec-
trode CBU2 is located above the gate line G1 and faces the
first sub-common electrode CBU1 interposing the fourth
insulating film 14. The second sub-common electrode CBB2
is located above the gate line G2 and faces the first sub-
common electrode CBB1 interposing the fourth insulating
film 14.

[0052] The second common electrode CE2 and the pixel
electrode PE may be formed of the same materials. For
example, the second common electrode CE2 and the pixel
electrode PE may be formed of transparent electric conduc-
tive materials, such as Indium Tin Oxide (ITO) and Indium
Zinc Oxide (IZO) or opaque line materials, such as aluminum
(Al), titanium (Ti), silver (Ag), molybdenum (Mo), tungsten
(W), copper (Cu), and chromium (Cr).

[0053] Thefirst alignment film AM is arranged on the array
substrate AR facing the counter substrate CT, and extends to
whole active area ACT. The first alignment film AL1 covers
the pixel electrodes PE and the second common electrode
CE2, and is arranged also on the fourth insulating film 14. The
first alignment film AM is formed of the material which
shows a horizontal alignment characteristics.

[0054] The counter substrate CT is formed using a second
transparent insulating substrate 20. The counter substrate CT
includes a black matrix BM, a color filter CF, an overcoat
layer OC and a second alignment film AL2, etc., on an intet-
nal surface of the second insulating substrate 20 facing the
array substrate AR.

[0055] The black matrix BM is formed on an internal sur-
face 20 A of the second insulating substrate 20 facing the array
substrate AR and defines each pixel PX. The black matrix BM
forms an aperture AP facing the pixel electrode PE. That is,
the black matrix BM is arranged so that line portions, i.e., the
source line S and the gate line G may face the black matrix
BM. Herein, the black matrix BM includes a portion located
above the source lines S1 and S2 extending along the second
direction Y and a portion located above the gate line G1 and
the gate line G2 extending along the first direction X, and is
formed in the shape of a lattice. In addition, the second main
common electrode CAL2, the second main common elec-
trode CAR2, the second sub-common electrode CBU2 and
the second sub-common electrode CBB2 are located under
the black matrix BM.

[0056] The color filter CF is arranged corresponding to
each pixel PX. That is, while the color filter CF is arranged in
the aperture AP defined by the black matrix BM on the inter-
nal surface 20A of the second insulating substrate 20, a por-
tion thereof overlaps with the black matrix BM. The colors of
the color filters CF arranged in adjacent pixels PX in the first
direction X differ mutually. For example, the color filters CF
are formed of resin materials colored by three primary colors
of red, blue, and green, respectively. The red color filter
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formed of the resin material colored in red is arranged corre-
sponding to a red pixel. The blue color filter formed of the
resin material colored in blue is arranged corresponding to a
blue pixel. The green color filter formed of the resin material
colored in green is arranged corresponding to a green pixel.
The boundary between the adjacent color filters CF is located
in a location which overlaps with the black matrix BM.
[0057] The overcoat layer OC covers the color filter CF.
The overcoat layer OC eases influence by concave-convex of
the surfaces of the color filter CF and the black matrix BM.
The overcoat layer OC is formed of a transparent resin mate-
rial, for example.

[0058] In the aperture portion AP, the region between the
pixel electrode PE and the first and second common elec-
trodes CE1 and CE2 corresponds to the transmissive region
where the backlight from the backlight unit pass.

[0059] The second alignment film AL2 is arranged on the
counter substrate CT facing the array substrate AR, and
extends to whole active area ACT. The second alignment film
AL2 covers the overcoat layer OC, etc. The second alignment
film AL2 is formed of the materials having horizontal align-
ment characteristics.

[0060] Thearray substrate AR and the counter substrate CT
as mentioned-above are arranged so that the first alignment
film AM and the second alignment film ALL2 face each other.
In this case, a pillar-shaped spacer is formed integrally with
one of the substrates by resin materials between the first
alignment film AL1 on the array substrate AR and the second
alignment film AL2 on the counter substrate CT. Thereby, a
predetermined gap, for example, a 2-7 um cell gap, is formed.
The array substrate AR and the counter substrate CT are
pasted together by seal material arranged outside the active
area ACT, while the predetermined cell gap is formed, for
example. The liquid crystal layer LQ is held in the cell gap
formed between the array substrate AR and the counter sub-
strate CT, i.e., between the first alignment film AM and the
second alignment film AL2. The liquid crystal layer LQ con-
tains liquid crystal molecules LM. For example, the liquid
crystal layer LQ is formed of liquid crystal material whose
dielectric anisotropy is positive (posi-type).

[0061] A first optical element OD1 is arranged on an exter-
nal surface 10B of the array substrate AR. The first optical
element OD1 is located on a side which faces the backlight
unit BL of the liquid crystal display panel LPN, and controls
the polarization state of the incident light which enters into
the liquid crystal display panel LPN from the backlight unit
BL. The first optical element OD1 includes a first polarization
plate PL1 having a first polarizing axis AX1. Other optical
elements such as a retardation film may be arranged between
the first polarization plate PL1 and the first insulating sub-
strate 10.

[0062] A second optical element OD2 is arranged on an
external surface 20B of the counter substrate CT. The second
optical element OD2 is located on a display surface side of the
liquid crystal display panel LPN, and controls the polariza-
tion state of emitted light from the liquid crystal display panel
LPN. The second optical element OD2 includes a second
polarization plate PL2 having a second polarizing axis AX2.
Other optical elements such as a retardation film may be
arranged between the second polarization plate PL.2 and the
second insulating substrate 20.

[0063] Thefirst polarizing axis AX1 of the first polarization
plate PL1 and the second polarizing axis AX2 of the second
polarization plate PL2 are arranged in the Crossed Nichol
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relationship. In the embodiment shown in FIG. 2B, the first
polarization plate PL1 is arranged so that the first polarizing
axis AX1 is set in parallel with the first direction X, and the
second polarization plate PL2 is arranged so that the second
polarizing axis AX2 is set in parallel with the second direction
Y. In the example shown in FIG. 2C, the second polarization
plate P12 is arranged so that the second polarizing axis AX2
is set in parallel with the first direction X, and the first polat-
ization plate PL1 is arranged so that the first polarizing axis
AX1 is set in parallel with the second direction Y.

[0064] Next, operation of the liquid crystal display panel
LPN with the above-mentioned structure is explained.
[0065] At the time of non-electric field state (OFF), i.e.,
when potential difference (i.e., electric field) is not formed
between the pixel electrode PE and the common electrode CE
(first common electrode CEl, second common electrode
CE2), the liquid crystal molecules LM of the liquid crystal
layer LQ are aligned so that their long axes are aligned in the
first alignment treatment direction PD1 of the first alignment
film AM and the second alignment treatment direction PD2 of
the second alignment film ALL2 as shown with a dashed line in
FIG. 2A. The time OFF corresponds to an initial alignment
state, and the alignment direction of the liquid crystal mol-
ecules LM at the time of OFF corresponds to the initial
alignment direction. Herein, the initial alignment direction of
the liquid crystal molecules LM means a direction in which
orthogonal projection of the long axis of the liquid crystal
molecule LM is carried out to the X-Y plane at the time OFF.
In addition, the first alignment treatment direction PD1 and
the second alignment treatment direction PD2 are in parallel
with the second direction Y and the same directions mutually.
The liquid crystal molecule LM at the time of OFF are aligned
so that the long axis is initially aligned substantially in par-
allel with the second direction Y as shown with the dashed
line in FIG. 2A. That is, the initial alignment direction of the
liquid crystal molecule LM is in parallel to the second direc-
tionY.

[0066] At the time of OFF, a portion of the backlight from
the backlight unit BL penetrates the first polarization plate
PL1, and enters into the liquid crystal display panel LPN. The
backlight which entered into the liquid crystal display panel
LPN becomes linearly polarized light which perpendicularly
intersects with the first polarizing axis AX1 of the first polar-
ization plate PL1. The polarization state of the linearly polar-
ized light does hardly change when the backlight passes the
liquid crystal layer LQ at the time OFF. For this reason, the
linearly polarized light which penetrates the liquid crystal
display panel LPN is absorbed by the second polarization
plate P12 which is arranged in the Crossed Nichol locational
relationship with the first polarization plate PL1 (black dis-
play).

[0067] On the other hand, in the state (at the time of ON),
i.e., the state where electric field is formed between the pixel
electrode PE and the common electrode CE (voltage is
impressed to the liquid crystal layer LQ), lateral electric field
substantially in parallel with the substrates is formed between
the pixel electrode PE and the common electrode CE. The
liquid crystal molecule LM is influenced by the electric field
between the pixel electrode PE and the common electrode
CE, and the alignment state changes. In the embodiment
shown in FIG. 2A, in the lower half region between the pixel
electrode PE and the second main common electrode CRL.2
in the pixel PX, the liquid crystal molecule LM mainly rotates
clockwise to the second directionY, and turns to the lower left
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in the figure. Furthermore, in the upper halfregion ofthe pixel
PX, the liquid crystal molecule LM mainly rotates countet-
clockwise to the second directionY, and turns to the upper left
in the figure. In the lower half region between the pixel
electrode PE and the third main common electrode CAR2 in
the pixel PX, the liquid crystal molecule LM mainly rotates
counterclockwise to the second direction Y, and turns to the
lower rightin the figure. Furthermore, in the upper half region
ofthe pixel PX, the liquid crystal molecule LM mainly rotates
clockwise to the second direction Y, and turns to the upper
right in the figure. Thus, in each pixel PX, at the time ON
when the electric field is formed between the pixel electrode
PE and the common electrode CE, the alignment direction of
the liquid crystal molecule is divided into a plurality of direc-
tions with respect to the region in which the liquid crystal
molecule LM overlaps with the pixel electrode PE 1, and
domains are formed corresponding to each alignment direc-
tion. That is, a plurality of domains is formed in each pixel
PX. Thereby, the transmissive region in which the backlight
penetrates is formed between the pixel electrode PE and the
common electrode CE in each pixel.

[0068] At the time of ON, the polarization state of the
linearly polarized light which entered into the liquid crystal
display panel LPN changes when passing the liquid crystal
layer LQ in accordance with the alignment state of the liquid
crystal molecule LM. For this reason, at the time of ON; at
least a portion of the backlight which passed the liquid crystal
layer LQ penetrates the second polarization plate PL2 (white
display). However, in the location in which the liquid crystal
molecule overlaps with the pixel electrode PE and the com-
mon electrode CE, since the liquid crystal molecule is main-
tained in the initial alignment state, the state becomes a black
display like at time of OFF.

[0069] Inaddition, inthe ON state, the pixel potential writ-
ten in the pixel is held by capacitance CS between the storage
capacitance line C1 and the sub-electrode PB.

[0070] According to this embodiment, the first main com-
mon electrode CA1 counters the source line S interposing the
third insulating film 13 in the liquid crystal display device in
which the liquid crystal molecules LM are alignment con-
trolled using electric field formed between the pixel electrode
PE and the common electrode CE arranged in the array sub-
strate AR. Furthermore, the first main common electrode
CAl is formed more widely than the source line S, and
extends to the pixel electrode PE side. For this reason, it
becomes possible to shield undesirable leaked electric field
penetrating from the source line S to the liquid crystal layer
LQ. Therefore, the influence by undesirable electric field is
eased in the region close to the source line S in the transmis-
sive domains, and it becomes possible to improve display
grace. Furthermore, the first sub-common electrode CB1
faces the gate line G interposing the third insulating film 13.
For this reason, it becomes possible to shield undesirable
leaked electric field which goes to the liquid crystal layer LQ
from the gate line G. Therefore, the influence by undesirable
electric field is eased in the region close to the gate line G of
the transmissive domains, and it becomes possible to improve
display grace.

[0071] Moreover, in the pixels adjoining on both sides
sandwiching the source line S, even if one pixel is in an ON
state and the other pixel is in an OFF state, the liquid crystal
molecules LM are maintained in the initial alignment state in
a region overlapping with the source line since the first com-
mon electrode CE1 and the second common electrode CE2
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are set to the same potential. For this reason, even if it is a case
where the liquid crystal display panel LPN is observed from
aslant direction, it becomes possible to control degradation of
the display grace by mixed colors. Moreover, since it
becomes unnecessary to expand the width of the black matrix
BM for preventing the mixed-colors, it becomes also possible
to further expand the area which contributes to the display in
one pixel.

[0072] In addition, in this embodiment, the counter sub-
strate CT may be equipped with a third common electrode set
to the same potential as the second common electrode CE2
interposing the second common electrode CE2 and the liquid
crystal layer LQ. Thereby, the liquid crystal molecule LM
right above the source line S is maintained in the initial
alignment state by an equipotential surface between the sec-
ond common electrode CE2 and the third common electrode
regardless of the ON state and the OFF state, and it becomes
possible to control the mixed colors more effectively.

[0073] Furthermore, though the first main common elec-
trode CA1 faces the source line S, the third insulating film 13
arranged between the first main common electrode CA1 and
the source line S is formed of resin material with a compara-
tively large thickness. Therefore, it becomes possible to con-
trol formation of the undesirable capacitance between the
source line S and the first main common electrode CAl, and
also to reduce load of the source line S. For this reason, it
becomes possible to control the fault of display grace and the
increase in power consumption resulting from the load of the
source line S.

[0074] Moreover, according to this embodiment, the main
pixel electrode PA counters the slit SL of the first common
electrode CE1. For this reason, in the state of ON, formation
of fringe electric field between the pixel electrode PE and the
first common electrode CE1 can be controlled. When a posi-
tive type liquid crystal material is applied especially, the
liquid crystalmolecule LM rises by electric field ingredient of
the fringe electric field perpendicular to the principal surface
of the substrate, and aligns perpendicularly with respect to the
principal surface of the substrate. Since the domain where the
liquid crystal molecule LM rose perpendicularly does not
contribute to modulation of the liquid crystal layer LQ, the
liquid crystal molecule LM does not contribute to the display
in the ON state, which results in decrease in transmissivity in
the region close to the pixel electrode PE. According to this
embodiment, a lateral electric field is formed between the
pixel electrode PE and the second common electrode CE2 in
parallel with the principal surface of the substrate in the ON
state, and the liquid crystal molecule LM are mainly align-
ment controlled by the lateral electric field while electric field
formed between the pixel electrode PE and first common
electrode CE1 also becomes substantially in parallel with the
principal surface. For this reason, it becomes possible to
control the rising of the liquid crystal molecule LM. There-
fore, in the region close to the pixel electrode PE, since the
liquid crystal molecule LM can contribute to the display, it
becomes possible to control decrease in the transmissivity.
[0075] As described above, the second common electrode
CE2 is necessary to form electric field for controlling align-
ment of the liquid crystal molecule LM between the pixel
electrodes PE and the second common electrode CE2. In this
embodiment, in order to form a plurality of domains in one
pixel, it is preferable to arrange the second common electrode
CE2 in each angle portion of the pixel PX while the pixel
electrode PE is formed in the cross shape. That is, the second
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common electrode CE2 has a function which strengthens
electric field which divides the alignment direction of the
liquid crystal molecule LM in one pixel. The second common
electrode CE2 is formed so that the second common electrode
CE2 may have width and length required for forming such
electric field. As one example, width of the second main
common electrode CA2 may be equal to or less than the width
of the source line S. Similarly, the width of the second sub-
common electrode CB2 may be equal to or less than the width
of the gate line G. In addition, the second sub-common elec-
trode CB2 may break off right above the gate line G.

[0076] Inaddition, since the first common electrode CE1 is
formed with a transparent electric conductive material, even
if the first common electrode CE1 extends between the pixel
electrode PE and the second common electrode CE2 in the
X-Y plane, the first common electrode CE1 does notresult in
the decrease of transmissivity. For this reason, while the slit
SL is forned in the first main common electrode CA1 for
controlling formation of fringe electric field, the first main
commor electrode CALl is formed so that the first main com-
mon electrode CA1 may have sufficient width to shield leaked
electric field from the source line S.

[0077] Next, other embodiments are explained.

[0078] FIG. 5 is a plan view schematically showing the
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to a
second embodiment.

[0079] The structure according to the second embodiment
shown here is different from the first embodiment shown in
FIG. 2 in that the first common electrode CE1 includes a
capacitance portion CC extending in the second direction Y,
and that the main pixel electrode PA counters the capacitance
portion CC.

[0080] The first common electrode CE1 includes a first
main common electrode CAL1 facing the source line S1, a
first main common electrode CAR1 facing the source line S2,
a capacitance portion CC located approximately in the center
between the first main common electrode CAL1 and the first
main common electrode CAR1, a first sub-common electrode
CBU1 facing the gate line G1 and a first sub-common elec-
trode CBB1 facing the gate line G2. The capacitance portion
CC breaks off in the central portion, i.e., the region in which
the storage capacitance line C1 overlaps with the sub-pixel
electrode PB in the pixel PX, and is connected with the first
sub-common electrode CBU1 and the first sub-common elec-
trode CBBI. That is, an opening OP in a H shape is formed in
the first common electrode CE1 in each pixel PX.

[0081] The second common electrode CE2 includes a sec-
ond main common electrode CAT2 facing the main common
electrode CALL a second main common electrode CAR2
facing the first main common electrode CAR1, a second
sub-common electrode CBU2 facing the first sub-common
electrode CBU1 and a second sub-common electrode CBB2
facing the sub-common electrode CBB1.

[0082] According to the second embodiment, in addition to
obtain the same effect as the first embodiment, it becomes
possible to form capacitance CS not only between the storage
capacitance line C1 and the sub-pixel electrode PB but
between the capacitance portion CC and the main pixel elec-
trode PA. The width W2 of the main pixel electrode PA and
the width W3 of the capacitance portion CC in the first direc-
tion X can be suitably set up with the size of capacitance
required for one pixel. In addition, it is preferable to make the
width W3 of'the capacitance portion CC substantially equal to
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the width W2 of the main pixel electrode PA. In this example,
although the width W3 is larger than the width W2, it is
preferable that the capacitance portion CC does not extend
beyond the portion overlapping with the pixel electrode PE in
the first direction X in the X-Y plane so that the formation of
the fringe electric field is suppressed between the pixel elec-
trode PE and the first common electrode CE1 in the circum-
ferences of the pixel electrode PE. In addition, since the first
common electrode CE1 and the pixel electrode PE are formed
by patterning different layers, respectively. it is accepted that
the width of one of the first common electrode CE1 and the
pixel electrode PE is made slightly larger than the other
considering mask miss-alignment.

[0083] FIG. 6 is a plan view schematically showing the
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to
other embodiment.

[0084] The structure shown here is different from the
embodiment shown in FIG. 5 in that the storage capacitance
line is omitted, and that the gate line G1 crosses the central
portion of the pixel PX.

[0085] That is, the first common electrode CE1 includes a
first main common electrode CAL1 facing the source line S1,
a first main common electrode CAR1 facing the source line
S2, a capacitance portion CC located in the approximately
middle between the first main common electrode CAR1 and
the first main common electrode CAL1, a first sub-common
electrode CBU1 located in the upper end portion, i.e.,
between a main pixel electrode PA and a main pixel electrode
PAa of the pixel PX, and the first sub-common electrode
CBBI located in the bottom end portion, i.e., between a main
pixel electrode PA and a main pixel electrode PAb of the pixel
PX.

[0086] In this embodiment, the capacitance CS in each
pixel PX is formed between the capacitance portion CC and
the main pixel electrode PA.

[0087] The switching element SW electrically connected
with the gate line G1 and the source line S1 is formed in the
central portion of the pixel PX, and electrically connected
with the pixel electrode PE. The width of the gate line G1 in
the second directionY can be made smaller than the width of
the storage capacitance line C1 in the second direction Y
shown in FIG. 5. In addition, the width of the sub-pixel
electrode PB in the second direction Y can be made small in
the range in which electric connection with the switching
element SW is enabled.

[0088] According to the above structure, in addition to
obtain the same effect as the second embodiment, it becomes
possible to expand the area of the transmissive domain in one
pixel which contributes to the display by omitting the storage
capacitance line and reducing the size of the sub-pixel elec-
trode. For this reason, according to this embodiment, as com-
pared with the embodiment shown in FIG. 5, it becomes
possible to improve the transmissivity in one pixel.

[0089] FIG. 7 is a plan view schematically showing the
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to
other embodiment.

[0090] The structure shown here is different from the
embodiment shown in FIG. 5 in that the width W2 of the main
pixel electrode PA is larger than width W3 of the capacitance
portion CC. The capacitance CS in each pixel PX is formed,
respectively, between the storage capacitance line C1 and the
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sub-electrode PB and between the capacitance portion CC
and the main pixel electrode PA.

[0091] Also in the above structure, the same effect as the
embodiment shown in FIG. 5 is acquired.

[0092] FIG. 8 is a plan view schematically showing the
structure of one pixel PX when an array substrate AR shown
in FIG. 1 is seen from a counter substrate side according to
other embodiment.

[0093] The structure shown here is different from the struc-
ture shown in FIG. 6 in that the width W2 of the main pixel
electrode PA is larger than the width W3 of the capacitance
portion CC. The capacitance CS in each pixel PX is formed,
respectively, between the capacitance portion CC and the
main pixel electrode PA.

[0094] Also in the above embodiment, the same effect as
the embodiment shown in FIG. 6 is acquired.

[0095] As explained above, according to the embodiments,
the liquid crystal display device which is capable of improv-
ing display grace can be supplied.

[0096] 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,

asource line extending in a second direction crossing the
first direction,

a first interlayer insulating film arranged on the gate line
and the source line,

a first common electrode including a first sub-common
electrode facing the gate line and a first main common
electrode facing the source line extending on the first
interlayer insulating film, the first common electrode
having a slit extending in the second direction,

a second interlayer insulating film covering the first
common electrode,

amain pixel electrode extending in the second direction
on the second interlayer insulating film so as to face
the slit, and

a second common electrode including a second sub-
common electrode facing the first sub-common elec-
trode and a second main common electrode facing the
first main common electrode extending on the second
interlayer insulating film, the second common elec-
trode being set to the same potential as the first com-
mon electrode,

a second substrate facing the first substrate; and

aliquid crystal layer held between the first substrate and the

second substrate.

2. The liquid crystal display device according to claim 1,
wherein the width of the slit includes a first width in the first
direction, and the main pixel electrode includes a second
width smaller than the first width.

3. The liquid crystal display device according to claim 1,
wherein the first substrate includes a storage capacitance line
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extending in the first direction and a sub-pixel electrode elec-
trically coupled with the main pixel electrode and extending
in the first direction so as to face the storage capacitance line.

4. The liquid crystal display device according to claim 3,
wherein

the first substrate includes a switching element electrically

coupled with the gate line and the source line,

the switching element includes a semiconductor layer

extending so as to overlap with the source line and the
storage capacitance line, and a drain electrode is electri-
cally coupled with the semiconductor layer and the sub-
pixel electrode in a location in which the storage capaci-
tance line overlaps with the sub-pixel electrode, and

at least a portion of the drain electrode faces the slit.

5. The liquid crystal display device according to claim 1,
wherein

the first main common electrode faces the source line hav-

ing a width larger than the width of the source line in the

first direction,

the width of the second main common electrode is smaller

than the width of the first main common electrode in the

first direction, and

the width of the second sub-common electrode is smaller

than the width of the first sub-common electrode in the

first direction.

6. The liquid crystal display device according to claim 1,
wherein the first interlayer insulating film is formed of resin
material.

7. A liquid crystal display device, comprising:

a first substrate including;

first and second gate lines extending in a first direction,

first and second source lines extending in a second direc-
tion crossing the first direction,

astorage capacitance line arranged between the first and
second gate lines extending in the first direction,

a first interlayer insulating film arranged on the first and
second gate lines, and the first and the second source
lines,

a first common electrode including a first sub-common
electrode facing the first and second gate lines,
respectively, and a first main common electrode fac-
ing the first and second source lines, respectively,
extending on the first interlayer insulating film, the
first common electrode having a slit extending in the
second direction,

a second interlayer insulating film covering the first
common electrode,

amain pixel electrode extending in the second direction
on the second interlayer insulating film so as to face
the slit,

a sub-pixel electrode electrically coupled with the main
pixel electrode and extending in the first direction, the
sub-pixel electrode facing the storage capacitance
line, and

a second common electrode including a second sub-
common electrode facing the first sub-common elec-
trode and a second main common electrode facing the
first main common electrode, respectively extending
on the second interlayer insulating film, the second
common electrode being set to the same potential as
the first common electrode,

a second substrate facing the first substrate; and

aliquid crystal layer held between the first substrate and the

second substrate, wherein
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the first main common electrode extends from locations on

the first and second source lines to the main pixel side

respectively, partially overlapping the sub-pixel elec-
trode so as to form the slit, and

the first main common electrode is formed of a transparent

conductive material.

8. The liquid crystal display device according to claim 7,
wherein the width of the slit includes a first width in the first
direction, and the main pixel electrode includes a second
width smaller than the first width.

9. The liquid crystal display device according to claim 7,
wherein the first interlayer insulating film is formed of resin
material.

10. The liquid crystal display device according to claim 7,
wherein

the first substrate includes a switching element electrically

coupled with the first gate line and the first source line,

the switching element includes a semiconductor layer
extending so as to overlap with the first source line and
the storage capacitance line, and a drain electrode is
electrically coupled with the semiconductor layer and
the sub-pixel electrode in a location in which the storage
capacitance line overlaps with the sub-pixel electrode,
and

at least a portion of the drain electrode faces the slit.

11. The liquid crystal display device according to claim 7,
wherein

the first main common electrode faces the first and second

source lines having a width larger than the width of the

first and second source lines in the first direction,

the width of the second main common electrode is smaller

than the width of the first main common electrode in the

first direction, and

the width of the second sub-common electrode is smaller

than the width of the first sub-common electrode in the

first direction.

12. A liquid crystal display device, comprising;

a first substrate including;

a gate line extending in a first direction,

asource line extending in a second direction crossing the
first direction,

a first interlayer insulating film arranged on the gate line
and the source line,

a first common electrode including a first main common
electrode facing the source line and a capacitance
portion extending in the second direction on the first
interlayer insulating film,

a second interlayer insulating film covering the first
common electrode,

amain pixel electrode extending in the second direction
on the second interlayer insulating film so as to face
the capacitance portion, and

a second common electrode including a second main
common electrode facing the first main common elec-
trode on the second interlayer-insulating film and set
to the same potential as the first common electrode,

a second substrate facing the first substrate; and

aliquid crystal layer held between the first substrate and the

second substrate.

13. The liquid crystal display device according to claim 12,
wherein the capacitance portion includes a first width in the
first direction, and the main pixel electrode includes a second
width substantially the same as the first width.
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14. The liquid crystal display device according to claim 12,
wherein the first common electrode includes a first sub-com-
mon electrode extending in the first direction on the first
interlayer insulating film and electrically coupled with the
capacitance portion, and the second common electrode
includes a second sub-common electrode facing the first sub-
common electrode on the second interlayer insulating film.

15. The liquid crystal display device according to claim 14,
wherein the first sub-common electrode faces the gate line.

16. The liquid crystal display device according to claim 12,
wherein the first interlayer insulating film is formed of resin
material.
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