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DISPLAY DEVICE, ACTIVE MATRIX
SUBSTRATE, LIQUID CRYSTALD DISPLAY
DEVICE AND TELEVISION RECEIVER

TECHNICAL FIELD

[0001] The present invention relates to a display device
such as a liquid crystal display device and to an active matrix
substrate to be used for the display device.

BACKGROUND ART

[0002] FIG. 36 illustrates a structure of a conventional
active matrix substrate used for a liquid crystal display
device. As illustrated in FIG. 36, an active matrix substrate
700 includes a plurality of scan signal lines 716 and a plurality
of data signal lines 715 both lines provided so as to be inter-
sected with each other, TFTs (Thin Film Transistors) 712
each located in the vicinity of each intersection of a data
signal line 715 and a scan signal line 716, and pixel electrodes
717. A scan signal line 716 also works as a gate electrode of
a TFT 712. A source electrode 719 of the TFT 712 is con-
nected to the data signal line 715. A drain electrode 708 is
connected to a pixel electrode 717 through a drain lead-out
electrode 707. Between the drain lead-out electrode 707 and
the pixel electrode 717, there is provided an insulating layer
having a hole. This causes a provision of a contact hole 710
for connecting the drain lead-out electrode 707 and the pixel
electrode 717. A pixel electrode 717 is a transparent electrode
made of a member such as ITO, which allows light (back
light) from the bottom of the matrix substrate to pass through.
[0003] In this active matrix substrate 700, the TFT 712
turns on (the source electrode 719 and the drain electrode 708
are in a conducting state) in response to a scan signal (gate ON
voltage) supplied to the scan signal line 716. In this state, a
data signal (signal voltage) supplied to the data signal line 715
is written into the pixel electrode 717, through the source
electrode 719, the drain electrode 708, and the drain lead-out
electrode 707. Note that a retentive capacity (Cs) wiring 718
has, for example, a function of preventing self-discharge of a
liquid crystal layer during a turn off period of the TFT 712.
[0004] Note that, in the active matrix substrate 700, a pixel
electrode 717 in each pixel has a uniform electric potential.
Namely, when an active matrix substrate 700 is used in a
liquid crystal display device, a display is carried out by pixels
each of which has a substantially uniform luminance over its
entire surface.

[0005] Note that patent document 1 discloses a structure in
which each pixel is divided into two sub-pixels, i.e. an upper
sub-pixel and a lower sub-pixel, one of them is intended to be
abright pixel having high luminance and the other is intended
to be a dark pixel having low luminance. This intends to
suppress viewing angle dependency of y characteristic.
[0006] [Patent Document 1] Japanese Unexamined Patent
Publication, Tokukai, No. 2004-62146 (date of publication:
Feb. 26, 2004)

[0007] [Patent Document 2] Japanese Unexamined Patent
Publication, Tokukai, No. 2004-78157 (date of publication:
Mar. 11, 2004)

DISCLOSURE OF INVENTION

[0008] However, when a display is carried out while main-
taining a uniform luminance in each pixel, a problem arises
that an image having a high spatial frequency blurs as illus-
trated in FIG. 21 (b). Even though the conventional structure

Jan. 8, 2009

disclosed in patent document 1 includes the upper and lower
sub-pixels having different luminance cannot sufficiently
make an improvement in display blurring of an image having
a high spatial frequency.

[0009] The present invention is made in view of the fore-
going problem. The objective of the present invention is to
provide a display device which can clearly display an image
having a high spatial frequency and an active matrix substrate
to be used for the display device.

[0010] A display device of the present invention includes a
plurality of pixels. Each of the pixels includes a first lumi-
nance area (high luminance area) and a second luminance
area (low luminance area) which surrounds the first lumi-
nance area and has a luminance lower than that of the first
luminance area. Namely, in this display device, each of the
pixels includes (1) a first luminance area whose luminance can
be controlled higher than that of the surrounding area, and (ii)
a second luminance area, surrounding the first luminance
area, whose luminance can be controlled lower than that of
the first luminance area.

[0011] For example, in a display device expressed by the
three primary colors (R, G, and B) of a simultaneous additive
color mixture, each of the pixels is provided for each primary
color. In this case, three pixels corresponding to the three
primary colors are arranged in such as stripe, mosaic, or delta
formation.

[0012] Thus, the display device of the present invention has
pixels each of which has a pixel arrangement so that a low
luminance area and a high luminance area surrounded by the
low luminance area can be provided. This causes the high
luminance area to deal with the total luminance or substan-
tially the total luminance of an entire pixel (the light irradia-
tion is carried out from the center part of a pixel) so that most
of gradation displays are carried out. This allows an image
having a high spatial frequency to be clearly displayed
because of a great improvement in transfer characteristic in a
high spatial frequency area.

[0013] In the display device of the present invention, each
of the pixels may include a first switching element, a second
switching element, a first sub-pixel electrode connected to the
first switching element, and a second sub-pixel electrode
which surrounds the first sub-pixel electrode and is connected
to the second switching electrode.

[0014] The display device of the present invention is pref-
erably arranged such that the first and the second luminance
areas have the same gravity center. This structure can recreate
the position information corresponding to the image signal
correctly and realize smooth graphic display without jaggy
edges.

[0015] The display device of the present invention is pref-
erably arranged such that a lowest luminance area is provided
between the first luminance area (high luminance area) and
the second luminance area (low luminance area). The lowest
luminance area (for example, formed by shielding light in
periphery of the high luminance area) enables to prevent a
decline in contrast due to leakage of light. Unlike the above
arrangement, it is also possible to arrange the first luminance
area (high luminance area) and the second luminance area
(low luminance area) adjacent to each other without having
the lowest luminance area therebetween.

[0016] Inthedisplay device ofthe present invention includ-
ing an active matrix substrate and a color filter substrate, the
lowest luminance area may be formed at least one of a black
matrix in the color filter substrate, and a light-shielding body
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in the active matrix substrate. This allows a reduction in
manufacturing processes and manufacturing cost because it is
not necessary to form an additional light-shielding body (for
preventing light leakage from the periphery of the high lumi-
nance area).

[0017] In the display device of the present invention, the
first switching element and the second switching element
may be connected to the same data signal line. Alternatively,
the first switching element and the second switching element
may be connected to the same scan signal line. In this case, for
example, a first retentive capacity wiring, the first sub-pixel
electrode and the first retentive capacity wiring defining
capacitance, and a second retentive capacity wiring, the sec-
ond sub-pixel electrode and the second retentive capacity
wiring defining capacitance, are provided. Further, electric
potentials of the first retentive capacity wiring and the second
retentive capacity wiring are set to be controlled indepen-
dently. Specifically, the first retentive capacity wiring and the
second retentive capacity wiring are applied an opposite-
phase signal voltage with each other. This makes easier to
control an effective voltage of each first and second sub-pixel
electrode and to form the high luminance area and the low
luminance area. With this structure, the first retentive capacity
wiring and the second retentive capacity wirings may be
controlled to have waveforms whose phase shiftis 180°. Also,
the first and the second retentive capacity wiring may be
controlled to have an electric potential which increases or
decreases after each of the first and the second switching
elements turns off and is then maintained until each of the first
and the second switching elements turns off in the following
frame.

[0018] Namely, the first retentive capacity wiring is con-
trolled to have an electric potential which increases after each
of the switching elements turns off and is then maintained
until each of the switching elements turns off in the following
frame. At the same time, the second retentive capacity wiring
is controlled to have an electric potential which decreases
after each of the switching elements turns off and is then
maintained until each of the switching elements turns off in
the following frame. Alternatively, the first retentive capacity
wiring is controlled to have an electric potential which
decreases after each of the switching elements turns off'and is
then maintained until each of the switching elements turns off
in the following frame. At the same time, the second retentive
capacity wiring is controlled to have an electric potential
which increases after each of the switching elements turns off
and is then maintained until each of the switching elements
turns offin the following frame. In this case, increasing of the
electric potential of the first retentive capacity wiring is in
sync with decreasing of the electric potential of the second
retentive capacity wiring, or decreasing of the electric poten-
tial of the first retentive capacity wiring is in sync with
increasing of the electric potential of the second retentive
capacity wiring. Alternatively, increasing of the electric
potential of the first retentive capacity wiring and decreasing
of the electric potential of the second retentive capacity wir-
ing are shifted by one horizontal period, or decreasing of the
electric potential of the first retentive capacity wiring and
increasing of the electric potential of the second retentive
capacity wiring are shifted by one horizontal period.

[0019] The display device of the present invention may be
arranged such that the first switching element and the second
switching element are connected to the first and the second
scan signal lines, respectively. In this case, an on-pulse signal
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applied to the first scan signal line and an on-pulse signal
applied to the second scan signal line may not temporally
overlap, or may overlap for a certain period of time but
become in their off-states at different timing, respectively.
[0020] For example, the on-pulse signal applied to the first
scan signal line and the on-pulse signal applied to the second
scan signal line simultaneously become in their on-states but
the on-pulse signal applied to the first scan signal line
becomes in its off-state earlier than the on-pulse signal
applied to the second scan signal line. Also, an electric poten-
tial applied to the data signal line changes in sync with timing
at which one of the on-pulse signals becomes in its off-state
earlier than the other or after the timing. As a result, the
second sub-pixel electrode, which is connected to the second
switching element controlled by the second scan signal line,
is charged in a good condition because after an electric poten-
tial is once applied to the second sub-pixel electrode, an
electric potential to be written is applied to the second sub-
pixel electrode. This is especially effective (i) in cases where
the polarity of the signal potential applied to the data signal
line is inverted for every horizontal period (namely, in cases
where a distortion of the signal potential is large), such as the
dot inversion driving and the H line inversion driving or (ii) in
cases where the second sub-pixel electrode has a large area
(namely, in cases where it takes long for charging to be carried
out). Further, it is possible to suppress a driving frequency of
the scan signal because the on-pulse signal has a longer cycle.
[0021] Note that the polarity of the same data signal line is
inverted for every horizontal period.

[0022] In the display device of the present invention, the
first switching element and the second switching element
may be connected to independent first and second data signal
lines, respectively. In this case, the first luminance area and
the second luminance area are formed by applying different
signal electric potentials to the first and the second data signal
lines, respectively.

[0023] The active matrix substrate of the present invention
includes a plurality of pixel regions. Each of the pixel regions
includes a first switching element, a second switching ele-
ment, a first sub-pixel electrode connected to the first switch-
ing element, a second sub-pixel electrode which surrounds
the first sub-pixel electrode and is connected to the second
switching element.

[0024] When the active matrix substrate of the present
invention is used for a display device, it is possible to form a
high luminance area and a low luminance area which sur-
rounds the low luminance area in each pixel corresponding to
each pixel region. Namely, this causes the high luminance
area to deal with the total luminance or substantially the total
luminance of an entire pixel (the light irradiation is carried out
from the center part of a pixel) so that most of gradation
displays are carried out. Thus, the display device including
this active matrix substrate can clearly display an image hav-
ing a high spatial frequency because of a great improvement
in transfer characteristic in a high spatial frequency area.
[0025] The active matrix substrate of the present invention
may be arranged such that the first switching element and the
second switching element are connected to the same scan
signal line. Alternatively, the first switching element and the
second switching element may be connected to independent
first and second data signal lines, respectively.

[0026] The active matrix substrate of the present invention
may include a data signal line provided to each of the pixel
regions, the first and second switching elements being con-
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nected to the single data signal line, a first retentive capacity
wiring, the first sub-pixel electrode and the first retentive
capacity wiring defining capacitance, a second retentive
capacity wiring, the second sub-pixel electrode and a second
retentive capacity wiring defining capacitance.

[0027] The active matrix of the present invention substrate
may include a data signal line provided to each of the pixel
regions, the first and second switching elements being con-
nected to the single data signal line, a first retentive capacity
wiring, the first sub-pixel electrode and the first retentive
capacity wiring defining capacitance, a second retentive
capacity wiring, the second sub-pixel electrode and a second
retentive capacity wiring defining capacitance.

[0028] The active matrix substrate of the present invention
may include independent first and second data signal lines
provided to the pixel regions respectively, the first data signal
line connected to the first switching element, and the second
signal line connected to the second switching element.
[0029] In the active matrix substrate of the present inven-
tion, a light-shielding body may be provided so that the light-
shielding body, a boundary area between the first sub-pixel
electrode and the second sub-pixel electrode overlap each
other. Thus, it is possible to avoid a decline in contrast due to
leakage of light from (gap area) in the vicinity of the boundary
area between the first and second pixel electrodes. Further, in
an active matrix substrate including a light shielding body, no
decline occurs in light-shielding effect due to the misalign-
ment in combining of a color filter substrate like in cases
where a light-shielding body is provided on a color filter
substrate. Note that a part of the wiring from the first switch-
ing element or the second switching element and a boundary
area between the first sub-pixel electrode and the second
sub-pixel electrode may overlap each other. Also, a part of the
scan signal line and a boundary area between the first sub-
pixel electrode and the second sub-pixel electrode may over-
lap each other. In this case, the scan signal line may be wired
in a middle part of a pixel in a frame shape so that the scan
signal line and the boundary area overlap each other. Note that
apart of the firstretentive capacity wiring and a boundary area
between the first sub-pixel electrode and the second sub-pixel
electrode may overlap each other. In this case, the first reten-
tive capacity wiring may be wired in a middle part of a pixel
in a frame shape so that the first retentive capacity wiring and
the boundary area overlap each other.

[0030] Also, a display device of the present invention is
characterized by including the active matrix substrate.
[0031] Also, a liquid crystal display device of the present
invention including the active matrix substrate, a back light
radiating a plurality of colors ina time division, and this liquid
crystal display device is characterized by performing a field
sequential display. With this structure, for example, three
primary colors (R, G, and B) are displayed in one pixel
consecutively (two or more colors will never be displayed at
a time). This structure allows the display quality to be
improved because there is no dislocation of the color infor-
mation. Further, this allows the cost reduction because no
color filter is required.

[0032] A televisionreceiver of the present invention is char-
acterized by including the display device, and a tuner member
for receiving the television broadcasting.

[0033] As explained above, the display device of the
present invention can clearly display an image having a high
spatial frequency. Also, when this active matrix substrate is
used for a display device, it is possible to form a high lumi-
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nance area and a low luminance area which surrounds the
high luminance area in each pixel corresponding to each pixel
region so that an image having a high spatial frequency can be
displayed clearly.

BRIEF DESCRIPTION OF DRAWINGS

[0034] FIG. 1isa perspective plan view illustrating a struc-
ture of an active matrix substrate in accordance with an
embodiment of the present invention.

[0035] FIG. 2 is an equivalent circuit diagram of an active
matrix substrate in accordance with the present embodiment.
[0036] FIG. 3 is an equivalent circuit diagram of a liquid
crystal display having an active matrix substrate in accor-
dance with the present embodiment.

[0037] FIG. 4is a perspective plan view illustrating a con-
figuration example of an active matrix substrate in accor-
dance with the present embodiment.

[0038] FIG. Sisaperspective plan view illustrating another
configuration example of an active matrix substrate in accor-
dance with the present embodiment.

[0039] FIG. 6 is an equivalent circuit diagram of another
active matrix substrate in accordance with the present
embodiment.

[0040] FIG. 7 is an equivalent circuit diagram of a further
active matrix substrate in accordance with the present
embodiment.

[0041] FIG. 8is a perspective plan view illustrating a con-
figuration example of a further active matrix substrate in
accordance with the present embodiment.

[0042] FIG. 9is a perspective plan view illustrating a con-
figuration example of still a further active matrix substrate in
accordance with the present embodiment.

[0043] FIG. 10 is a perspective plan view illustrating a
configuration example of another active matrix substrate in
accordance with the present embodiment.

[0044] FIG. 11 is a perspective plan view illustrating a
configuration example of yet another active matrix substrate
in accordance with the present embodiment.

[0045] FIG. 12 is an equivalent circuit diagram of still a
further active matrix substrate in accordance with the present
embodiment.

[0046] FIG. 13 is a timing chart illustrating a driving
method of an active matrix substrate in accordance with the
present embodiment.

[0047] FIG. 14 is a schematic view illustrating an arrange-
ment of image signals.

[0048] FIG. 15 (a) is a schematic view illustrating an
arrangement of each luminance area in an active matrix sub-
strate in accordance with the present embodiment.

[0049] FIG. 15 (b) is a reference drawing explaining FIG.
15 (a).
[0050] FIG. 16 is a block diagram illustrating an arrange-

ment of a liquid crystal display device in accordance with an
embodiment of the present invention.

[0051] FIG. 17 (@) is a schematic view illustrating a pixel
structure in a field sequential method.

[0052] FIG. 17 (b) is a schematic view illustrating a pixel
structure in a field sequential method.

[0053] FIG. 18 is a schematic view illustrating a driving
method in a field sequential method.

[0054] FIG. 19 (a) is a schematic view illustrating an
advantage of a field sequential method.

[0055] FIG. 19 (b) is a schematic view illustrating another
advantage of a field sequential method.
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[0056] FIG. 20 is a block diagram illustrating an arrange-
ment of a liquid crystal display device in a field sequential
method.

[0057] FIG. 21 (a) is a schematic view illustrating a case
when a spatial frequency characteristic is low.

[0058] FIG. 21 (b) is a schematic view illustrating a case
when a spatial frequency characteristic is high.

[0059] FIG. 22 (a) is a schematic view of a display device
having a big lighting area.

[0060] FIG. 22 (b) is a schematic view of a display device
having a small lighting area.

[0061] FIG. 23 is a graph showing a transfer characteristic.
[0062] FIG. 24 is a block diagram illustrating a structure of
atelevision receiver in accordance with an embodiment of the
present invention.

[0063] FIG. 25 is a perspective view illustrating a structure
of atelevision receiver in accordance with an embodiment of
the present invention.

[0064] FIG. 26 is a graph showing an example of a lumi-
nance distribution of the display device.

[0065] FIG. 27 is a graph showing an example of another
luminance distribution of the display device.

[0066] FIG. 28 is a perspective plan view illustrating a
configuration example of an active matrix substrate in accor-
dance with the present embodiment.

[0067] FIG. 29 is a perspective plan view illustrating a
configuration example of another active matrix substrate in
accordance with the present embodiment.

[0068] FIG.30is an equivalent circuit diagram of the active
matrix substrate illustrated in FIG. 29.

[0069] FIG. 31 is a timing chart illustrating another driving
method of an active matrix substrate in accordance with the
present embodiment.

[0070] FIG.32is atiming chartillustrating a further driving
method of an active matrix substrate in accordance with the
present embodiment.

[0071] FIG. 33 is a timing chart illustrating still a further
driving method of an active matrix substrate in accordance
with the present embodiment.

[0072] FIG. 34 is a cross-section view illustrating a struc-
ture of a liquid crystal panel in accordance with an embodi-
ment of the present invention.

[0073] FIG. 35 is a timing chart illustrating yet another
driving method of an active matrix substrate in accordance
with the present embodiment.

[0074] FIG. 36 is a plan view illustrating a structure of a
conventional active matrix substrate.

EXPLANATION OF REFERENCE NUMERALS

[0075] 5 pixel region

[0076] 12a,12b6TFT

[0077] 15 data signal line

[0078] 16 scan signal line

[0079] 17a first sub-pixel electrode

[0080] 175 second sub-pixel electrode
[0081] 11a. 115 contact hole

[0082] 20 first retentive capacity wiring
[0083] 21 second retentive capacity wiring
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BEST MODE FOR CARRYING OUT THE
INVENTION

[0084] The following description deals with an embodi-
ment of the present invention with reference to the FIG. 1
through FIG. 35.

[0085] FIG.1is aperspective plain view illustrating a struc-
ture of an active matrix substrate in accordance with an
embodiment of the present invention. As illustrated in FIG. 1,
an active matrix substrate 10 includes a pixel region 5
arranged in matrix, a scan signal line 16 (along a row direc-
tion, in a transverse direction in FIG. 1) and a data signal line
15 (along a column direction, in an up-and-down direction in
this figure) both lines provided so as to be intersected with
each other, first retentive capacity wiring 20, and second
retentive capacity wiring 21.

[0086] Each of the pixel regions 5includes a first TFT (Thin
Film Transistor) 12a, a second TFT 125, a first sub-pixel
electrode 174, and a second sub-pixel electrode 175.

[0087] The second sub-pixel electrode 175 has a rectangu-
lar shape which is hollowed out to have a hollow part. The
second sub-pixel electrode 175 has (i) an outer rim 17x which
has a big rectangular shape and (i1) an inner rim (outer rim of
the hollow part) 17y which has a small rectangular shape.
Inside the inner rim 17y, there is provided the first sub-pixel
electrode 174 having a rectangular shape. Namely, an active
matrix substrate of the present embodiment has a structure in
which the first sub-pixel electrode 17a is surrounded by the
second sub-pixel electrode 175.

[0088] Thereis providedagap area 26 between an outer rim
17z of the first sub-pixel electrode 17a and the inner rim 17y
of the second sub-pixel electrode 17b. The first retentive
capacity wiring 20 is wired in a frame shape so that the first
retentive capacity wiring 20, the gap area 26, an adjacent area
of the outer rim of the first sub-pixel electrode 174, and an
adjacent area of the inner rim of the second sub-pixel elec-
trode 176 overlap each other. Also, an upper electrode 30q for
forming a retentive capacity is provided so that the upper
electrode 30q, the first retentive capacity wiring 20 and the
first sub-pixel electrode 17a overlap each other. The upper
electrode 30¢ and the first sub-pixel electrode 17a are con-
nected via a contact hole 11a. Also, (i) a lower end part of the
second sub-pixel electrode 175 (one end part in the column
direction) and (ii) a scan signal line 16 which is provided to
extend in a row direction (in a transverse direction in the
figure) overlap each other. With the arrangement, the first
retentive capacity wiring 20 allows a black display area (low-
est luminance area) to be formed in a flame shape between the
high luminance area 47a (first luminance area) and the low
luminance area 475 (second luminance area).

[0089] A first TFT 12¢ and a second TFT 124 are provided
in the vicinity of each intersection of a data signal line 15 and
a scan signal line 16. A source electrode 9a of the first TFT
124 and a source electrode 956 of the second TFT 125 are
connected to a data signal line 15. A drain electrode 8a of the
first TFT 12a is connected to the upper electrode 30a via a
drain lead-out wiring 7a, and a drain electrode 85 of the
second TFT 126 is connected to the second sub-pixel elec-
trode 175 via a drain lead-out wiring 7b and a contact hole
115.

[0090] Further, the second retentive capacity wiring 21 is
provided so as to get across a part of an upper part of the
second sub-pixel electrode 175 (provided on an opposite side
where the TFT 12a and TFT 125 are provided, with respect to
the first pixel electrode 17a) in a row direction (in a transverse
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direction in the figure). An upper electrode 305 for forming a
retentive capacity is provided so that the upper electrode 305,
the second retentive capacity wiring 21 and the second sub-
pixel electrode 1756 overlap each other. The upper electrode
304 is connected to the second sub-pixel electrode 175 via a
contact hole 11c.

[0091] FIG. 1 illustrates that the first retentive capacity
wiring 20 is wired in a frame shape so that the gap area 26, the
adjacent area of the outer rim of the first sub-pixel electrode
17a, and the adjacent area of the inner rim of the second
sub-pixel electrode 175 overlap each other. However, the
present embodiment is not limited to this. For example, as a
pixel region §' illustrated in FIG. 28, firstand second retentive
capacity wiring 20' and 21' are provided so that a first sub-
pixel electrode 174 is between the first and second retentive
capacity wiring 20' and 21' in a row direction (in a transverse
direction in FIG. 28). Also, a drain electrode of a first TFT 124
is connected to an upper electrode 30« for forming a retentive
capacity, which upper electrode 30a is provided on the first
retentive capacity wiring 20', via a drain lead-out wiring 74/,
which extends under the first sub-pixel electrode 17a. Fur-
ther, the drain lead-out wiring 7a' is connected to the first
sub-pixel electrode 174, via a contact hole 11a. Also, a drain
electrode of a second TFT 122 is connected to an upper
electrode 305 for forming a retentive capacity, which upper
electrode 304 is provided on the second retentive capacity
wiring 21', via a drain lead-out wiring 74'. The upper elec-
trode 304 is connected to the second sub-pixel electrode 175,
via a contact hole 115. With the structure illustrated in FIG.
28, the lowest luminance area is not formed, by a light-
shielding body, between a high luminance area 474 and a low
luminance area 47b. This causes the high luminance area 47a
and the low luminance area 47 to be adjacent to each other.
[0092] A circuit illustrated in FIG. 2 is realized by the
structure illustrated in FIG. 1. Specifically, the first sub-pixel
electrode 17a is connected to the data signal line 15, via the
first TFT 12a, and the second sub-pixel electrode 175 is
connected to the data signal line 15, via the second TFT 125.
Note that gates of the first TFT 12a and the second TFT 125
are connected to the scan signal line 16. A retentive capaci-
tance Csl is formed between the first retentive capacity wit-
ing 20 and the upper electrode 30a connected to the first
sub-pixel electrode 17a. A retentive capacitance Cs2 is
formed between the second retentive capacity wiring 21 and
the upper electrode 305 connected to the second sub-pixel
electrode 174.

[0093] As described later, Cs signals (auxiliary capacitance
counter voltage) having different phases are applied to the
first retentive capacity wiring 20 and the second retentive
capacity wiring 21 in FIG. 2, respectively. When each pixel is
driven based on a dot inversion driving or a V line inversion
driving, electric potentials having reverse polarities to each
other are applied to adjacent two pixels provided in a row
direction (in a transverse direction in the figure), respectively.
Therefore, in this case, the first retentive capacity wiring 20 of
a first pixel is connected to the second retentive capacity
wiring 21 of a second pixel adjacent to the first pixel, and the
second retentive capacity wiring 21 of the first pixel is con-
nected to the first retentive capacity wiring 20 of the second
pixel.

[0094] FIG. 3 illustrates an equivalent circuit of the liquid
crystal display device (liquid crystal panel) including an
active matrix substrate 10. As illustrated in FIG. 3, a first
sub-pixel capacitance Cspl is formed by a first sub-pixel
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electrode 17a, a counter electrode (Vcom), and a liquid crys-
tal layer between the electrodes. A second sub-pixel capaci-
tance Csp2 is formed by a second sub-pixel electrode 175, a
counter electrode (Vecom), and a liquid crystal layer between
the electrodes.

[0095] The following description deals with a driving
method of a liquid crystal display device in accordance with
an embodiment of the present invention.

[0096] Inanembodimentofthe presentinvention, a display
signal voltage is applied, via a single data signal line, to the
first sub-pixel electrode and the second sub-pixel electrode,
which surrounds the first sub-pixel electrode. Thereafter,
while turning off the each TFT, the voltages of the first and
second retentive capacity wiring are changed so as to be
different from each other. As a result, each pixel includes a
high luminance area caused by a first sub-pixel capacitance
Cspl and a low luminance area caused by a second sub-pixel
capacitance Csp2. The high luminance area is surrounded by
the low luminance area. With this arrangement, a single data
signal line supplies a display signal voltage to two sub-pixel
electrodes. This gives rise to the following advantage.
Namely, it is not necessary to increase the number of data
signal lines and the number of source drivers for driving the
data signal lines.

[0097] FIG. 13 is a timing chart illustrating a voltage of
each part in the circuit in FIG. 3. Vg indicates a voltage of the
scan signal line (gate electrodes of the first and second TFTs).
Vs indicates a voltage of the data signal line (source voltage).
Vesl indicates a voltage of the first retentive capacity wiring.
Ves 2 indicates a voltage of the second retentive capacity
wiring. Vlcl indicates a voltage of the first sub-pixel elec-
trode. Vlic2 indicates a voltage of the second sub-pixel elec-
trode. In a liquid crystal display device, alternate current
driving such as a frame inversion, a line inversion, or a dot
inversion is generally used so that the liquid crystal is not
polarized. Specifically, (i) a source voltage having a plus
polarity (Vsp) is applied to a middle value of the source
voltage (Vsc) during the n-th frame, (ii) a source voltage
having a minus polarity (Vsn) is applied to Vsc during the
(n+1)-th frame, and (iii) a dot inversion is carried out for every
frame. Further, voltages of the first and second retentive
capacity wiring are oscillated so as to have an amplitude
voltage Vad and have a 180° difference in phase shift.
[0098] The following description deals with how each volt-
age waveform in the n-th frame in FIG. 13 changes over time.
[0099] Firstly, itis assumed that, at time T0, Ves1=(Vcom~
Vad) and Ves2=(Veom+Vad) are satisfied. Note that Veom is
a voltage of a counter electrode.

[0100] At time T1, Vg is changed from Vgl to VgH and
each TFT turns on. As aresult, Vicl and V1e2 increase to Vsp.
Retentive capacitances Cs1, Cs2 and sub-pixel capacitances
Csp 1, Csp 2 are charged, respectively.

[0101] At time T2, Vg is changed from VgH to VgL, and
each TFT turns off. The retentive capacitances Cs1, Cs2 and
sub-pixel capacitances Csp1, Csp2 are electrically insulated
from a data signal line. Right after this, pull-in effect is caused
by the influence of a parasitic capacity or other influence. As
a result, the following equations are satisfied: Vlel=(Vsp-
Vdl), and VIe2=(Vsp-Vd2).

[0102] At time T3, Vesl is changed from (Vecom-Vad) to
(Vcom+Vad), and Vcs2 is changed from (Vcom+Vad) to
(Vcom-Vad). As a result, the following equations are satis-
fied: Vic1=(Vsp-Vd1+2xKxVad), and V1e2=(Vsp-Vd2-2x
KxVad). Note that K=Ccs/(Clc+Ccs) is satisfied, where Ccs
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is a capacity value of each retentive capacitance (Cs1 and
Cs2), and Cle is a capacity value of each sub-pixel capaci-
tance (Cspl and Csp2).

[0103] At time T4, Vscl is changed from (Vcom+Vad) to
(Vcom-Vad), and Vcs2 is changed from (Vcom-Vad) to
(Vcom+Vad). As a result, the following equations are satis-
fied: Vlc1=(Vsp-Vdl), and VIc2=(Vsp-Vd2).

[0104] At time T5, Vscl is changed from (Vcom-Vad) to
(Veom+Vad), and Vsc2 is changed from (Vcom+Vad) to
(Vcom-Vad). As a result, the following equations are satis-
fied: Vie1=(Vsp-Vd142xKxVad), and V1e2=(Vsp-Vd2-2x
KxVad).

[0105]  After that, the processes made during time T4 and
time T5 are repeated for every integral multiple of a horizon-
tal scan period 1H until the next satisfying of Vg=Vgh causes
the writing to be carried out. Therefore, Vic1 has an effective
value of (Vsp—Vdl+KxVad) and Vlc2 has an effective value
of (Vsp-Vd2-KxVad).

[0106] According to this, effective voltages (V1 and V2)
applied, during the n-th frame, to the respective sub-pixel
capacitance (first sub-pixel capacitance Csp1 and second sub-
pixel capacitance Csp2) become V1=(Vsp-Vdl+KxVad-
Veom) and V2=(Vsp-Vd2-KxVad-Vcom), respectively.
This causes formation of (i) a high luminance area caused by
the first sub-pixel capacitance Csp1 and (ii) a low luminance
area caused by the second sub-pixel capacitance Csp2, which
low luminance area surrounds the high luminance area.
[0107] The following description deals with how each volt-
age waveform in the (n+1)-th frame changes over time.
[0108] Firstly, itis assumed that, at time T0, Ves1=(Vcom+
Vad) and Ves2=(Vecom-Vad) are satisfied. Note that Vcom is
a voltage of a counter electrode.

[0109] At time T1, Vg is changed from VgL to VgH, and
each TFT tums on. As a result, Vicl and Vic2 fall to Vsn.
Retentive capacitances Cs1, Cs2 and sub-pixel capacitances
Cspl, Csp2 are changed, respectively.

[0110] At time T2, Vg is changed from VgH to VgL and
each TFT turns off. The retentive capacitances Cs1, Cs2 and
the sub-pixel capacitances Cspl, Csp2 are electrically insu-
lated from a data signal line. Right after this, pull-in effect
caused by the influence of a parasitic capacity or other influ-
ence. As a result, the following equations are satisfied: Vlc1=
(Vsn-Vdl), and Vle2=(Vsn-Va2).

[0111] At time T3, Vcsl is changed from (Vcom+Vad) to
(Vecom-Vad), and Vcs2 is changed from (Vecom-Vad) to
(Vecom+Vad). As a result, the following equations are satis-
fied: Vlc1=(Vsn-Vd142xKxVad), and Vle2=(Vsn-Vd2-2x
KxVad). Note that K=Ccs/(Clc+Ccs) is satisfied, where Ccs
is a capacity value of each retentive capacitance (Csl and
Cs2), and Clc is a capacity value of each sub-pixel capaci-
tance (Cspl and Csp2).

[0112] At time T4, Vesl is changed from (Vecom-Vad) to
(Veom+Vad) and Vces2 is changed from (Vcom+Vad) to
(Vcom-Vad). As a result, the following equations are satis-
fied: Vic1=(Vsn-Vd1), and VIc2=(Vsn+Vd2).

[0113] At time T5, Vesl is charged from (Veom+Vad) to
(Veom-Vad) and Ves 2 is charged from (Veom-Vad) to
(Veom+Vad). As a result, the following equations are satis-
fied: Vlel=(Vsn-Vd1-2xKxVad), and V1e2=(Vsn-Vd2+2x
KxVad).

[0114] After that, the process made during time T4 and time
T5 are repeated for every integral multiple of a horizontal
scan period 1H until the next satisfying of Vg=Vgh causes the
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writing to be carried out. Therefore, Vicl has an effective
value of (Vsn-Vd1-KxVad) and Vlc2 has an effective value
of (Vsn-Vd2+KxVad).

[0115] According to this, effective voltages (V1 and V2)
applied, during (n+1)-th frame, to the respective sub-pixel
capacitance (Cspl and Csp2) become V1=(Vsn-Vdl1-Kx
Vad-Vcom) and V2=(Vsn-Vd2+KxVad-Vcom), respec-
tively. This causes formation of (i) a high luminance area
caused by the first sub-pixel capacitance Cspl and (ii) a low
luminance area caused by the second sub-pixel capacitance
Csp2, which low luminance area surrounds the high lumi-
nance area.

[0116] As illustrated in FIG. 35, it is possible for Vesl to
have a waveform in which “High” (or “Low”)is maintained at
T3 coming right after Vg became “L” (each TFT 12a and 125
turned off) at T2. Similarly, it is possible for Vcs2 to have a
waveform in which “Low” (or “High”) is maintained at T3
coming right after Vg became “L” at T2. Namely, after each
transistor turned off, it is possible to control an electric poten-
tial so that (i) Ves1 sharply rises and maintains the electric
potential during the frame and (ii) Ves2 sharply falls in sync
with the rising of Ves1 and maintains the electric potential
during the frame. Alternatively, after each transistor turned
off, it is possible to control a potential so that (i) Ves1 sharply
falls and maintains the electric potential during the frame and
(ii) Ves2 sharply rises in sync with the falling of Ves1 and
maintains the electric potential during the frame. The electric
potential control illustrated in FIG. 35 is applicable to a
structure (i.e. structures in FIG. 1, FIG. 4, and FIG. 5) in
which each retentive capacity wiring is not shared by adjacent
upper and lower pixels (adjacent pixels in adirection in which
the data signal lines are provided). The electric potential
control has a beneficial effect on a reduction in luminance
unevenness because the effective value of the drain potential
is less affected by the round waveform of Vsl and Ves2.
[0117] Further, as illustrated in FIG. 31, it is possible for
Vesl to have a waveform in which “High” (or “Low™) is
maintained at T3 coming right after Vg became “L” (each
TFT 12a and 125 turned off) at T2, and for Ves2 to have a
waveform in which “TLow” (or “High”) is maintained at T4
coming after one horizontal period is elapsed since T3 (one
hour later). Namely, after each transistor turned off, it is
possible to control an electric potential so that (i) Vesl
sharply rises and maintains the electric potential during the
frame and (ii) one horizontal period later from the rising of
Vesl, Ves? falls and maintains the electric potential during
the frame. Alternatively, after each transistor turned off, it is
possible to control an electric potential so that (i) Vesl falls
and maintains the electric potential during the frame and (ii)
one horizontal period later from the falling of Vesl, Ves2
rises and maintains the electric potential during the frame.
This potential control illustrated in FIG. 31 is applicable not
only to a structure in which each retentive capacity wiring is
not shared by adjacent upper and lower pixels (i.e. a structure
in FIG. 1 or other drawing), but also to a structure in which
each retentive capacity wiring is shared by adjacent upper and
lower pixels (i.e. a structure in FIG. 8). The applicability is
one of advantages of the potential control illustrated in FIG.
31

[0118] The following description deals with how each volt-
age waveform changes over time in the n-th frame in FI1G. 31.
[0119] 1t is assumed that at time T0, Ves1=(Vcom-Vad)
and Vcs2=(Vcom+Vad) are satisfied. Note that Vcom is a
voltage of the counter electrode.
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[0120] At time T1, Vg is changed from VgL to VgH, and
each TFT turns on. As a result, Vlel and VIc2 rise to Vsp.
Retentive capacitances Cs1, Cs2 and sub-pixel capacitances
Cspl, Csp2 are charged, respectively.

[0121] At time T2, Vg is changed from VgH to VgL, and
each TFT turns off. The retentive capacitances Cs1, Cs2 and
the sub-pixel capacitances Cspl, Csp2 are electrically insu-
lated from a data signal line, respectively. Right after this, a
pull-in effect is caused by the influence of a parasitic capacity
or other influence. As a result, the following equations are
satisfied: VIc1=(Vsp-Vdl), and V1c2=(Vsp-Vd2).

[0122] At time T3, Vesl is changed from (Vcom-Vad) to
(Vcom+Vad). At time T4 (one horizontal period later from
T3), Vcs2 is changed from (Veom+Vad) to (Vecom-Vad). As
a result, the following equations are satisfied: Vlc1=(Vsp-
Vd1+2xKxVad), and V1e2=(Vsp-Vd2-2xKxVad). Note that
K=Ccs/(Clc+Ccs) is satisfied, where Ccs is a capacitance
value of each retentive capacitance (Cs1 and Cs2), and Cle is
a capacitance value of each sub-pixel capacitance (Cspl and
Csp2).

[0123] According to this, effective voltages (V1 and V2) to
be applied during the n-th frame to respective sub-pixel
capacitance (first sub-pixel capacitance Csp1 and second sub-
pixel capacitance Csp2) satisfy V1=(Vsp-Vd1+2xKxVad-
Veom), and V2=(Vsp-Vd2-2xKxVad-Vcom). This causes a
high luminance area caused by the first sub-pixel capacitance
Cspl and a low luminance area caused by the second sub-
pixel capacitance Csp2 to be formed within a single pixel.
[0124] With the arrangement, the round waveforms of Vesl
and Vcs2 less affect the drain effective electric potential,
thereby having a beneficial effect on a reduction in luminance
unevenness.

[0125] One example of the luminance distribution between
the high luminance area and the low luminance area in the
structure of the present embodiment is illustrated in FIG. 26.
Note that 256 gray scale is used and an area ratio between the
low luminance area and the high luminance area is 1:3. As
shown in graph “a” and graph “b”, up to around 128 gray
scale, luminance (luminance in a unit area) of the low lumi-
nance area remains O (lowest luminance), and luminance
(luminance in a unit area) of the high luminance area
increases from 0 to 0.85 (highest luminance is 1) in accor-
dance with the increase in gray scale. From around 128 gray
scale to 255 gray scale, as shown in graph “a” and graph “b”,
luminance of the high luminance area gradually increases
from 0.85 to 1.0. At the same time, the luminance of the low
luminance area increases from 0 to 1.0. The total luminance
(graph c=y characteristic) of one pixel is calculated by (i)
carrying out surface integral with respect to respective lumi-
nance of the low luminance area and the high luminance area,
and then (ii) adding together the two surface integral.

[0126] Thus, according to a liquid crystal display device of
the present embodiment, it is possible to provide in each pixel
a low luminance area and a high luminance area surrounded
by the low luminance area. The following description deals
with how an image having a high spatial frequency can be
clearly displayed by the structure in which each pixel has a
high luminance area and a low luminance area surrounding
the high luminance area.

[0127] FIG. 21 (a)illustrates a schematic view of an image
having a low spatial frequency, and FIG. 21 (b) illustrates a
schematic view of an image having a high spatial frequency.
Here, a transfer characteristic is defined by a ratio of an
amplitude of a sign waveform supplied as an image signal to
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an amplitude of an output waveform supplied to a display.
Also, FIG. 22 (a) is a schematic view illustrating a display
device including a plurality of pixels having a large lighting
area in matrix. FIG. 22(5) is a schematic view illustrating a
display device including a plurality of pixels having a small
lighting area in matrix. Further, FIG. 23 illustrates transfer
characteristics of the display devices illustrated in FIGS. 22
(@) and in FIGS. 22 (b), respectively.

[0128] As is clear from FIG. 23, a display device having a
small lighting area is superior to the display device having a
large lighting area in transfer characteristic. It follows that the
display device having a small lighting area can clearly display
animage having a high spatial frequency as illustrated in FIG.
21 (b). The present invention is made by focusing attention on
this principle. The display device of the present embodiment
has pixels each of which has a pixel arrangement so that a low
luminance area and a high luminance area surrounded by the
low luminance can be provided. This causes the high lumi-
nance area to deal with the total luminance or substantially the
total luminance of an entire pixel (the light irradiation is
carried out from the center part of a pixel) so that most of
gradation displays are carried out. This allows an image hav-
ing a high spatial frequency to be clearly displayed because of
a great improvement in transfer characteristic in a high spatial
frequency area.

[0129] As illustrated in FIG. 15 (@), in an active matrix
substrate of the present embodiment, a high luminance area is
provided in a center part of each pixel. so as to be aligned
orderly in line among pixels in a column direction (in an
up-and-down direction in FIG. 15(a)). This allows an image
as illustrated in scheme in FIG. 14 to be more clearly dis-
played, as compared with an arrangement (see FIG. 15 (5)) in
which a high luminance area in each pixel is eccentric in a
column direction.

[0130] In the active matrix substrate illustrated in FIG. 1,
the first retentive capacity wiring 20 is wired in a frame shape
so that the first retentive capacity wiring 20 and a gap area
(gap area 26) between the first and second pixel electrodes
overlap each other. Therefore, it is possible to avoid a decline
in contrast due to leakage of light from the gap area 26, in a
liquid crystal display device including the active matrix sub-
strate.

[0131] Also, in the present embodiment, an active matrix
substrate includes a light-shielding body (a first retentive
capacity wiring 20). As such, no decline occurs in light-
shielding effect due to the misalignment in combining of
substrates like in cases where a light-shielding body is pro-
vided on a color filter substrate.

[0132] Further, according to the structure in FIG. 1, the first
retentive capacity wiring 20 is wired in a frame shape in a
single pixel area. It follows that the first retentive capacity
wiring 20 has a plurality of wiring paths. Therefore, the first
retentive capacity wiring 20 has a capability of well dealing
with its breaking of wire.

[0133] An active matrix substrate may have a structure
illustrated in FIG. 4. Namely, a pixel region 105 includes a
first TFT (Thin Film Transistor) 112q, a second TFT 1125, a
first sub-pixel electrode 1174, and a second sub-pixel elec-
trode 117b.

[0134] The second sub-pixel electrode 1175 has a rectan-
gular shape which is hollowed out to have a hollow part. The
second sub-pixel electrode 1175 has (i) an outer rim 117x
which has big rectangular shape and (ii) an inner rim (outer
rim of the hollowed out) 117y which has a small rectangular
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shape. Inside the inner rim 117y, there is provided the first
sub-pixel electrode 117a having a rectangular shape. Namely,
an active matrix substrate of the present embodiment has a
structure in which the first sub-pixel electrode 117¢ is sur-
rounded by the second sub-pixel electrode 1175.

[0135] Between an outer rim 117z of the first sub-pixel
electrode 1174 and the inner rim 117y of the second sub-pixel
electrode 1175, there is provided a gap area (126a through
126d). The gap area 126 has a frame shape including (i) the
areas 126a and 1265, which are provided to extend in a row
direction (in a transverse direction in FIG. 4) and (ii) the areas
126¢ and 126d which are provided to extend in a column
direction (in an up-and-down direction in FIG. 4). A first
retentive capacity wiring 121 is formed so that the first reten-
tive capacity wiring 121, the area 1264, an adjacent area of the
outer rim of the first sub-pixel electrode 117a, and an adjacent
area of the inner rim of the second sub-pixel electrode 1175
overlap each other. A second retentive capacity wiring 120 is
formed so that the second retentive capacity wiring 120, the
area 1265, an adjacent area of the outer rim of the first sub-
pixel electrode 1174, and an adjacent area of the inner rim of
the second sub-pixel electrode 1175 overlap each other. Fur-
ther, an upper electrode 130a is provided so that the upper
electrode 1304, the first retentive capacity wiring 120 and the
first sub-pixel electrode 117a overlap each other. The upper
electrode 1304 is connected to the first sub-pixel electrode
117a viaa contacthole 111a. Also, an upper electrode 1305 is
provided so that the upper electrode 1305, the second reten-
tive capacity wiring 121 and the second sub-pixel electrode
11756 overlap each other.

[0136] The first TFT 1124 and the second TFT 1125 are
provided in the vicinity of each intersection of a data signal
line 15 and a scan signal line 16. A source electrode 1094 of
the first TFT 1124 and a source electrode 1095 of the second
TFT 1125 are connected to the data signal line 15. A drain
electrode 108a of the first TFT 112a is connected to the upper
electrode 1304 via a drain lead-out wiring 107a. The drain
lead-out wring 107a is wired so that the drain lead-out wring
107a, the area 126¢ extending in a column direction (in an
up-and-down direction in FIG. 4), an adjacent area of the
outer rim of the first sub-pixel electrode 1174, and an adjacent
area of the inner rim of the second sub-pixel electrode 1175
overlap each other. A drain electrode 1085 of the second TFT
1125 is connected to the second sub-pixel electrode 1175, via
adrain lead-out wiring 1075 and a contact hole 1115. Further,
the drain lead wiring 1075 is wired so that the drain lead
wiring 1075, the area 1264 extending in a column direction
(in an up-and-down direction in FIG. 4), an adjacent area of
the outer rim of the first sub-pixel electrode 1174, and an
adjacent area of the inner rim of the second sub-pixel elec-
trode 117b, and is connected to the upper electrode 1305.
[0137] As illustrated in FIG. 5, it is possible to connect the
second sub-pixel electrode 1175 and the upper electrode 1305
via a contact hole 111¢ by eliminating a part of the drain lead
wiring 107, in which part the drain lead wiring 107 and the
area 1264 do not overlap each other. This allows an increase
in open area ratio.

[0138] A circuitillustrated in FIG. 6is realized by an active
matrix substrate illustrated in FIG. 4 or in FIG. 5. Further, a
driving method illustrated in FIG. 13 is applicable to a liquid
crystal display device including an active matrix substrate in
FIG. 4 or in FIG. 5.

[0139] Itis possible to arrange an active matrix substrate of
the present embodiment as illustrated in FIG. 8. Namely, a
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first TFT (Thin Film Transistor) 212a, a second TFT 2125, a
first sub-pixel electrode 2174, and a second sub-pixel elec-
trode 2175 are formed in a pixel area 205.

[0140] The second sub-pixel electrode 2175 has a rectan-
gular shape which is hollowing out to have a hollow part. The
second sub-pixel electrode 2175 has (i) an outer rim 217x
which has a big rectangular shape and (ii) an inner rim (outer
rim of the hollow part) 217y has a small rectangular shape.
Inside the inner rim 217y, there is provided the first sub-pixel
electrode 217a. Namely, an active matrix substrate of the
present embodiment has a structure in which the first sub-
pixel electrode 2174 is surrounded by the second sub-pixel
electrode 2175.

[0141] In the arrangement, there is provided a scan signal
line 216 in the center part of the pixel area 205. The scan
signal line 216 in the pixel area 205 includes three sections,
i.e.,aleft side section 216a as a gate electrode of the first TFT
212a and the second TFT 2125, a frame section 2165, and a
right side section 216¢. The first and second TFT 2124 and
2125 are provided in the vicinity of an intersection of a data
signal line 15 and a scan signal line 216. A source electrode
2094 of the first TFT 2124 and a source electrode 2095 of the
second TFT 2125 are connected to the data signal line 15.
[0142] There is provided a gap area 226 between an outer
rim 217z of the first sub-pixel electrode 217a and the inner
rim 217y of the second sub-pixel electrode 217b. A scan
signal line 216 is wired so that the gap area 226, an adjacent
area of the outer rim ofthe first sub-pixel electrode 2174, and
an adjacent area of the inner rim of the second sub-pixel
electrode 2176 overlap each other. This allows the frame
section 216 to be formed. A drain electrode 208a of the first
TFT 212a is connected to the first sub-pixel electrode 217a
via a drain lead-out wiring and a contact hole 211a.

[0143] Also, edges of the pixel area 205 (both edges in a
column direction), first and second retentive capacity wiring
220 and 221 are provided in a row direction (in a transverse
direction in FIG. 8). Also, anupper electrode 230a is provided
so that the upper electrode 230a and the first retentive capac-
ity wiring 220 overlap each other, and is connected to a drain
electrode 208a. Further, an upper electrode 2304 is provided
so that the upper electrode 2304, the second retentive capacity
wiring 221 and the second sub-pixel electrode 2175 overlap
each other. The upper electrode 2306 is connected to the drain
electrode 2085, and is connected to the second sub-pixel
electrode 217 via a contact hole 2115.

[0144] According to the structure in F1G. 8, the first and the
second retentive capacity wiring 220 and 221 can be shared
between adjacent upper and lower pixels. This allows a reduc-
tion in the total number of the retentive capacity wiring. Also,
the scan signal line 216 is wired in a frame shape in a single
pixel area. It follows that the scan signal line 216 has a
plurality of wiring paths. Therefore, the scan signal line 216
has a capability of well dealing with its breaking of wire.
[0145] A circuitillustrated in FIG. 7 is realized by an active
matrix substrate illustrated in FIG. 8. Also, a driving method
illustrated in FIG. 13 is applicable to a liquid crystal display
device including an active matrix substrate in FIG. 8.

[0146] Itispossible to arrange an active matrix substrate of
the present embodiment as illustrated in FIG. 9. Namely, a
first TFT (Thin Film Transistor) 3124, a second TFT 3125, a
first sub-pixel electrode 317a, and a second sub-pixel elec-
trode 3175 are formed in a pixel area 305.

[0147] In the arrangement, two data signal lines 3154 and
31554 are provided for a single pixel area 305. The data signal
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lines 3154 and 3154 are provided in the vicinity of end parts
on both sides of the pixel area 305 in a column direction (in an
up-and-down direction in F1G. 9).

[0148] The second sub-pixel electrode 3175 has a shape
which is defined by hollowing out a rectangle part from the
pixel region 305. The second sub-pixel electrode 3175 has (i)
an outer rim 317x which has a big rectangular shape and (ii)
an inner rim (the rectangle part thus hollowed out) 317y
which has a small rectangular shape. Inside the inner rim
317y, there is provided the first sub-pixel electrode 3174
having a rectangular shape. Namely, an active matrix sub-
strate of the present embodiment has a structure in which the
first sub-pixel electrode 317a is surrounded by the second
sub-pixel electrode 3175.

[0149] There is provided a gap area 326 between an outer
rim 317z of the first sub-pixel electrode 317a and an inner rim
317y (the rectangle part thus hollowed out) of the second
sub-pixel electrode 3175. A retentive capacity wiring 320 is
wired in a frame shape so that the gap area 326, an adjacent
area of the outer rim of the first sub-pixel electrode 3174, and
an adjacent area of the inner rim of the second sub-pixel
electrode 3175 overlap each other. Further, anupper electrode
330a is provided so that the retentive capacity wiring 320 and
the first sub-pixel electrode 317a overlap each other. This
upper electrode 330q is connected to the first sub-pixel elec-
trode 317a via a contact hole 311a. Also, an upper electrode
33054 is provided so that the retentive capacity wiring 320 and
the second sub-pixel electrode 3175 overlap each other. The
upper electrode 3305 is connected to the second sub-pixel
electrode 3175 via a contact hole 3114.

[0150] The first TFT 312¢ is provided in the vicinity of an
intersection of a scan signal line and the data signal line 315a.
A source electrode 309a of the first TFT 3124 is connected to
the data signal line 3154, and a drain electrode 308a of the
first TFT 312a is connected to the upper electrode 330a, via a
drain lead-out wiring. Also, the second TFT 31254 is provided
in the vicinity of an intersection of a scan signal line and the
data signal line 3155. A source electrode 3095 of the second
TFT 3124 is connected to the data signal line 31554, and a
drain electrode 3085 of the second TFT 3124 is connected to
the upper electrode 3305, via a drain lead-out wiring.

[0151] A circuit illustrated in FIG. 12 is realized by an
active matrix substrate illustrated in FIG. 9. Note that the two
data signal lines 315a and 3155 for each pixel are driven
independently. For example, a signal electric potential is
applied to each of the data signal lines separately from a
source driver controlled by a liquid crystal controller.

[0152] FIG. 27 illustrates one example of the luminance
distribution of a high luminance area and a low luminance
area (light intensity per unit area) in an arrangement of the
present embodiment. Note that 256 gray scale is used, and an
area ratio of a low luminance area to a high luminance area is
3:1. As shown in graph “a” and graph “b”, up to around 128
gray scale, luminance of the low luminance area remains 0
(normalized minimum luminance), and luminance from 0 to
1.0 (normalized maximum luminance) increases in accor-
dance with an increase in gray scale. From around 128 gray
scale to 255 gray scale, as shown in the graph “a” and “b”,
luminance of the high luminance area remains 1.0. In accor-
dance with an increase in gray scale, luminance of the low
luminance area increases from 0 to 1.0. The total luminance
(graph c=y characteristic) of one pixel is calculated by (i)
carrying out surface integral with respect to respective lumi-
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nance of the low luminance area and the high luminance area,
and then (ii) adding together the two surface integral.

[0153] It is also possible, as illustrated in FIG. 10, to
arrange an active matrix substrate in FIG. 8 so that it has an
MVA (Multi-domain Vertical Alignment) structure. Specifi-
cally, a slit 255 (slit for an alignment control of liquid crystal
molecules), having a V-shaped (a shape obtained by rotating
V by 90 degrees), for controlling an alignment of liquid
crystal molecules is provided to a first sub-pixel electrode
217a and a second sub-pixel electrode 2175. Note that in the
MVA structure, a fringe filed is utilized. Such a fringe filed is
generated by (1) a slit (electrode removal pattern) provided at
a pixel electrode of an active matrix substrate and (ii) a pro-
jection (rib), provided to a counter electrode of a counter
substrate, for controlling an alignment of liquid crystal mol-
ecules. The fringe field causes liquid crystal molecules to be
dispersed in a plurality of directions, thereby resulting in that
a wide view angle is realized. Similarly, it is possible to
arrange an active matrix substrate in FIG. 9 so that it has an
MVA structure (see FIG. 11).

[0154] Itispossible to arrange an active matrix substrate of
the present embodiment as illustrated in FIG. 29. The active
matrix substrate illustrated in FIG. 29 includes (i) a pixel
region 405 in matrix, (ii) first and second scan signal lines
416a and 4165 which are provided at upper and lower end
parts of the pixel region so as to extend in a row direction (in
a transverse direction in FIG. 29), (iii) a data signal line 415
provided to extend in a column direction (in an up-and-down
direction in FIG. 29), and (iv) a pixel capacity wiring 420.
[0155] The pixel region 405 includes a first TFT 4124, a
second TFT 4124, a first sub-pixel electrode 4174, and a
second sub-pixel electrode 417b. The second sub-pixel elec-
trode 4175 has a shape which is defined by hollowing out a
rectangle part from the pixel region 405. The second sub-
pixel electrode 4175 has (1) an outer rim 417x which has abig
rectangular shape and (ii) an inner rim (the rectangle part thus
hollowed out) 417y which has a small rectangular shape.
Inside the inner rim 417y, there is provided the first sub-pixel
electrode 417a having a rectangular shape. Namely, an active
matrix substrate of the present embodiment has a structure in
which the first sub-pixel electrode 417a is surrounded by the
second sub-pixel electrode 4174.

[0156] The retentive capacity wiring 420 is wired across a
center part of a pixel region. An upper electrode 4305 is
provided so that the upper electrode 4305, the retentive capac-
ity wiring 420 and the second sub-pixel electrode 4175 over-
lap each other. An upper electrode 430a is provided so that the
upper electrode 430a, the retentive capacity wiring 420 and
the first sub-pixel electrode 417a overlap each other.

[0157] The first TFT 412a is provided in the vicinity of an
intersection of a data signal line 15 and a first scan signal line
164, and the first scan signal line 16a serves as a gate elec-
trode of'the first TFT 412a. The second TFT 4124 is provided
in the vicinity of an intersection of a data signal line 15 and a
second scan signal line 165, and the second scan signal line
165 serves as a gate electrode of the second TFT 4125. A
source electrode of the first TFT 4124 and a source electrode
of the second TFT 4125 are connected to the data signal line
415.

[0158] Further, a drain electrode of the first TFT 4124 is
connected to the upper electrode 430a, via a drain lead-out
wiring 407a. The upper electrode 430a is connected to the
first sub-pixel electrode 4174, via a contact hole 411a. Also,
a drain electrode of the second TFT 4124 is connected to the
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upper electrode 4305 via a drain lead-out wiring 40754, and the
upper electrode 4305 is connected to the second sub-pixel
electrode 4175, via a contact hole 4115.

[0159] A circuit illustrated in FIG. 30 is realized by the
arrangement. Namely, the first sub-pixel electrode 417a is
connected to a data signal line 415 via the first TFT 4124, and
the second sub-pixel electrode 4175 is connected to the data
signal line 415 via the second TFT 4125. A gate electrode of
the first TFT 4124 is connected to the first scan signal line
416a, and a gate electrode of the second TFT 4125 is con-
nected to the scan signal line 4165. A retentive capacitance
CS is generated between the upper electrode 430a, which is
connected to the first sub-pixel electrode 417a and the reten-
tive capacity wiring 420. Similarly, a retentive capacitance
CS is generated between the upper electrode 4305, which is
connected to the second sub-pixel electrode 4175 and the
retentive capacity wiring 420. Note that scan signals (pulse
signal) each having different timing are applied to first and
second scan signal lines 21, respectively. Note that reference
numerals 416¢ and 4164 are supposed to be first and second
scan signal lines for the next stage and that reference numer-
als 417¢ and 4174 are supposed to be first and second TFTs
for the next stage.

[0160] FIG. 32 shows each signal waveform obtained in
cases where the circuit in FIG. 30 is driven based on the dot
inversion driving. In FIG. 32, S refers to a waveform of an
electric potential signal applied to the data signal line 415,
and A through D refer to waveforms of pulse signals applied
to the scan signal lines 416a through 4164, respectively.
[0161] As shown in FIG. 32, during one horizontal period,
on-pulse signals (scan signals) are applied to the first scan
signal line 4164 and the second scan signal line 416, respec-
tively, in this order. In response to each of the on-pulse sig-
nals, signal electric potentials V1 and V2 (each having a
positive polarity) are applied to the data signal line 415. Note
that the on-pulse signals applied to the first and second scan
signal lines do not temporally (in terms of time) overlap each
other. This causes (i) V1 to be written in the first sub-pixel
electrode 417a, viathe first TFT 4124 and (i1) V2 to be written
in the second sub-pixel electrode 4175, via the second TFT
412b. Further, in the following horizontal period, on-pulse
signals are applied to a first scan signal line 416¢ and a second
scan signal line 4164 in the next stage, respectively, in this
order. In response to each of the on-pulse signals, signal
electric potentials v1 and v2 (each having a negative polarity)
are applied to the data signal line 415. This causes (i) v1 to be
written in the first sub-pixel electrode 417¢ of the next stage,
and (ii) v2 to be written in the second sub-pixel electrode
4174 in the next stage.

[0162] Alternatively, in cases where the circuitin FIG. 30 is
driven based on the dot inversion driving, signal waveforms
may become as signal waveforms in FIG. 33. In FIG. 33, S
refers to a waveform of an electric potential signal applied to
the data signal line 415, and A through D refer to waveforms
of pulse signals applied to the scan signal lines 416a through
4164, respectively.

[0163] Namely, during a horizontal period, on-pulse sig-
nals (scan signals) are applied to the first scan signal line 416a
and the second scan signal line 4165, respectively. In
response to the on-pulse signals, signal electric potentials v1
and v2 (each having a negative polarity) are applied to the
data signal line 415. At this time, the on-pulse signals applied
to the first and second scan signal lines, respectively, are set so
that (1) they partially overlap each other for a certain period of
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time and (ii) become in their off-states at different timing,
respectively. For example, these two on-pulse signals are set
so that (i) they simultaneously become in their on-states and
(ii) the on-pulse signal applied to the first scan signal line
416a becomes in its off-state earlier than that applied to the
second scan signal line 4165. For example, these two on-
pulse signals become in their off-states so as to differ in phase
by Y2H (a half of one horizontal period). Further, an electric
potential applied to the data signal line 415 is set so that (1) it
is changed into v1 either (i) in sync with the timing at which
the two on-pulse signals become in their on-states or (ii)
before the timing and then (2) the v1 is changed into v2 either
(a) in sync with the timing at which one of the two on-pulse
signals (the on-pulse applied to the first scan signal line 4164)
becomes in its off-state earlier than the other or (b) after the
timing. This causes (i) v1 to be written in the first sub-pixel
electrode 417a and (ii) v2 to be rewritten in the second sub-
pixel electrode 417b after v1 is written in the second sub-pixel
electrode 4175. Further, in the following horizontal period,
the on-pulse signals are applied to the first and second scan
signal lines 416¢ and 4164 of the next stage at the above
timing. In response to the respective on-pulse signals, signal
electric potentials V1 and V2 (each having a positive polarity)
are applied to the data signal line 415. Namely, V1 is changed
into V2 either (a) in sync with the timing at which the on-pulse
signal applied to the first scan signal line 416a becomes in its
off-state earlier than the other or (b) after the timing. This
causes (i) V1 to be written in the first sub-pixel electrode 417¢
of the next stage and (ii) V2 to be rewritten in the second
sub-pixel electrode 4174 of the next stage after the V1 is
written in the second sub-pixel electrode 4174.

[0164] This allows the second sub-pixel electrode 4175,
which is connected to the second TFT 4125 controlled by the
second scan signal line 4164, to be charged in a good condi-
tion because, after the electric potential v1 (having a same
polarity as a potential to be written) is once applied to the
second sub-pixel electrode 4175, the electric potential v2 (an
electric potential to be rewritten) is applied to the second
sub-pixel electrode 417b. This is especially effective (i) in
cases where the polarity of the signal potential applied to the
data signal line 415 is inverted for every horizontal period
(namely, in cases where a distortion of the signal potential is
large), such as the dot inversion driving and the H line inver-
sion driving or (i1) in cases where the second sub-pixel elec-
trode 4170 has a large area (namely, in cases where it takes
long for charging to be carried out). A driving method shown
in FIG. 33 can further achieve an effect that suppresses a
driving frequency of the scan signal because the on-pulse
signal has a longer cycle in the method of FIG. 33 than in the
method of FIG. 32.

[0165] A liquid crystal display panel is prepared by (1)
combining an active matrix substrate obtained by the present
embodiment and a color filter substrate including (i) a plural-
ity of colored layers for Red, Green, and Blue colors which
are provided in matrix so as to correspond to a respective one
of pixels of the active matrix substrate and (ii) a black matrix
for light-shielding which is provided so as to be alternately
provided in the colored layers, and (2) injecting and sealing a
liquid crystal.

[0166] A liquid crystal display panel thus prepared is illus-
trated in FIG. 34. As illustrated in FIG. 34, a liquid crystal
panel 80 includes a polarization plate 41, an active matrix
substrate 10 having a glass substrate 28, an alignment film 82,
a liquid crystal layer 43, a color filter substrate 84, and a
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polarization plate 85 in this order from the side of a back light
source. The color filter substrate 84 includes an alignment
film 85, a common (counter) electrode 86, a colored layer 87
(including a black matrix 99), and a glass substrate 88 in this
order from the side ofthe liquid crystal layer 43. The common
(counter) electrode 86 includes a projection (rib) 86x for
controlling the alignment of liquid crystal molecules. The
projection (rib) 86x is made of material such as photosensitive
resin. For example, the rib 86x has a plane shape such as (a
shape obtained when viewed in a direction perpendicular to
the surface of the substrate) a strip-shaped (V-shaped (a shape
obtained by rotating V by 90 degrees)) inflected in zigzags
having a certain cycle. A liquid crystal display of the present
invention is prepared by connecting a circuit such as a driver
(LSI for driving liquid crystal), and providing a polarization
plate and a back light.

[0167] The following description deals with a television
receiver to which a liquid crystal display device of the present
embodiment is applied.

[0168] FIG. 16 is a circuit block illustrating a liquid crystal
display device 601 for a television receiver. The liquid crystal
display device 601 includes, as illustrated in FIG. 16, a Y/C
separating circuit 500, a video chroma circuit 501, an A/D
converter 502, a liquid crystal controller 503, a liquid crystal
panel 504, a back light driving circuit 505, a back light 506, a
microcomputer 507, and a gray scale circuit 508. In the liquid
crystal display device 601 having the above structure, an
input image signal (television signal) is supplied to the Y/C
separating circuit 500 so as to be separated into a luminance
signal and a color signal. The luminance signal and the color
signal are converted into analog R, G, and B signals (three
primary colors) by the video chroma circuit 501. Further, the
analogue RGB signals are converted into digital RGB signals
by the A/D converter 502, and are then supplied to the liquid
crystal controller 503. The liquid crystal panel 504 receives
the RGB signals from the liquid crystal controller 503 at
certain timing, and receives each of the R, G, and B gray scale
voltages from the gray scale circuit 508. The liquid crystal
panel 504 displays an image in response to the liquid crystal
controller 503 and the gray scale circuit 508. Including this
kind of processes, the entire system is controlled by the
microcomputer 507. It is possible for the liquid crystal dis-
play device 601 to display a variety of image signals such as
an image signal from a television broadcast, an image signal
obtained by a camera, and an image signal supplied via the
internet.

[0169] Note that an active matrix substrate is applicable to
a liquid crystal display device in which a field sequential
method is adopted. One pixel in the filed sequential method
illustrated in FIG. 17(a) corresponds to three primary colors
(R, G, and B)ina color filter method illustrated in FIG. 17 (b),
and displays three primary colors (R, G, and B) consecutively
(two or more colors will never be displayed at a time). In the
field sequential method liquid crystal display device, for
example a drive illustrated in FIG. 8 is carried out. Namely,
one frame is divided into three sub-frames, i.e., first through
third sub-frames. In the first sub-frame, an R image signal is
supplied to the liquid crystal panel, and back light is lighted in
Red (R) color. As a result, the R image signal is displayed in
the liquid crystal panel. Similarly, in the second sub-frame, a
G image signal is supplied to the liquid crystal panel, and the
back light is lighted in Green (G) color. As a result, the G
image signal is displayed in the liquid crystal panel. In the
third sub-frame, a B image signal is supplied to the liquid
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crystal panel, and the back light is lighted in Blue (B) color.
As a result, the B image signal is displayed in the liquid
crystal.

[0170] The filed sequential method has an advantage that
positions of color information for respective colors are iden-
tical to each other (respective colors are displayed in the
middle portion of a pixel as illustrated in F1G. 19 (a)). This is
unlike the structure of using a color filter (positions of color
information deviates from each other depending on their col-
ors as illustrated in FIG. 19 (4)). A circuit block of a liquid
crystal display device in which the field sequential method is
adopted is illustrated in FIG. 20.

[0171] As illustrated in FIG. 24, it is possible for the liquid
crystal display device 601 to display a video (an image) based
on a video signal supplied from a tuner section 600, by con-
necting the tuner section 600 that receives television broad-
cast and outputs the video signal. In this case, the liquid
crystal display device 601 and the tuner section 600 constitute
a television receiver 602.

[0172] Thetelevision receiver 602 in which the liquid crys-
tal display device 601 is used is realized by, for example the
following arrangement. Specifically, as illustrated in FI1G. 25,
the liquid crystal display device 601 is sandwiched between a
first case 801 and a second case 806 so as to be encased by the
first case 801 and the second case 806. The first case 801 has
an opening 801a which causes an image displayed by the
liquid crystal display device 601 to pass through. The second
case 806 which covers the back surface side of the liquid
crystal display 601, includes (i) a control circuit 805 for
controlling the liquid crystal display device and (ii) a support-
ing member 808 at its bottom part.

[0173] Note that the present invention is not limited to a
liquid crystal display device. For example, it is possible to
realize an organic EL display device by the following
arrangement. Specifically, an organic EL panel is prepared by
providing an organic EL layer between a color filter substrate
and an active matrix substrate of the present invention which
is provided so as to face the color filter substrate. Thereafter,
a driver and the like are connected to an external lead-out
terminal of the organic EL panel, thereby preparing. The
present invention is not limited to a liquid crystal display
device and an organic FL display device, provided that a
display device is constituted by an active matrix substrate.

INDUSTRIAL APPLICABILITY

[0174] An active matrix substrate of the present invention is
suitable for a device such as a liquid crystal television.

1. A display device comprising:
a plurality of pixels, wherein:

a first luminance area and a second luminance area
which surrounds the first luminance area and has a
luminance lower than that of the first luminance area
are capable of being formed in each of the pixels.

2. The display device according to claim 1, wherein each of

the pixels further includes:

a first switching element;

a second switching element;

a first sub-pixel electrode connected to the first switching
element; and

a second sub-pixel electrode which surrounds the first sub-
pixel electrode and is connected to the second switching
element.
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3. The display device according to claim 1, wherein:

said first luminance area and said second luminance area
have shapes which have a same gravity center.

4. The display device according to claim 1, wherein:

a lowest luminance area is provided between said first
luminance area and said second luminance area.

5. The display device according to claim 1, wherein:

said first luminance area and said second luminance area
are adjacent to each other.

6. The display device according to claim 4, further com-

prising:

an active matrix substrate; and

a color filter substrate,

said lowest luminance area is formed at least one of a black
matrix in the color filter substrate and a light-shielding
body in the active matrix substrate.

7. The display device according to claim 2, wherein:

said first switching element and said second switching
element are connected to a same data signal line.

8. The display device according to claim 7, wherein:

said first switching element and said second switching
element are connected to a same scan signal line.

9. The display device according to claim 8, further com-

prising:

a first retentive capacity wiring, said first sub-pixel elec-
trode and the first retentive capacity wiring defining
capacitance; and

a second retentive capacity wiring, said second sub-pixel
electrode and the second retentive capacity wiring defin-
ing capacitance,

electric potentials of the first retentive capacity wiring and
the second retentive capacity wiring being indepen-
dently controlled.

10. The display device according to claim 9, wherein:

said first retentive capacity wiring and said second reten-
tive capacity wiring are controlled to have waveforms
whose phase shift is 180°.

11. The display device according to claim 9, wherein:

(1) the first retentive capacity wiring is controlled to have an
electric potential which increases after each of the
switching elements turns off and is then maintained until
each of the switching elements turns off in a following
frame; and

the second retentive capacity wiring is controlled to have
an electric potential which decreases after each of the
switching elements turns off and is then maintained until
each of the switching elements turns off in the following
frame, or

(11) the first retentive capacity wiring is controlled to have
an electric potential which decreases after the each of the
switching elements turns off and is then maintained until
each of the switching elements turns off in a following
frame; and

the second retentive capacity wiring is controlled to have
an electric potential which increases after each of the
switching elements turns off and is then maintained until
each of the switching elements turns off in the following
frame.

12. The display device according to claim 2, wherein:

said first switching element and said second switching
element are connected to first signal line and second
scan signal line, respectively.
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13. The display device according to claim 12, wherein:

an on-pulse signal applied to said first scan signal line and
an on-pulse signal applied to said second scan signal line
do not temporally overlap.

14. The display device according to claim 12, wherein:

an on-pulse signal applied to said first scan signal line and
an on-pulse signal applied to said second scan signal line
overlap for a certain period of time but become in their
off-states at different timing, respectively.

15. The display device according to claim 14, wherein:

the on-pulse signal applied to the first scan signal line and
the on-pulse signal applied to the second scan signal line
simultaneously become in their on-states but the on-
pulse signal applied to the first scan signal line becomes
in its off-state earlier than the on-pulse signal applied to
the second scan signal line.

16. The display device according to claim 14, wherein:

an electric potential applied to the data signal line changes
in sync with timing at which one of the on-pulse signals
becomes in its off-state earlier than the other or after the
timing.

17. The display device according to claim 7, wherein:

a polarity of an electric potential applied to the same data
signal line is inverted for every horizontal period.

18. The display device according to claim 2, wherein:

said first switching element and said second switching
element are connected to independent first and second
data signal lines, respectively.

19. The display device according to claim 18, wherein:

said first luminance area and said second luminance area
are formed by applying different signal electric poten-
tials to the first and the second data signal lines, respec-
tively.

20. An active matrix substrate comprising;

a plurality of pixel regions,

wherein each of the pixel regions includes:

a first switching element;

a second switching element;

a first sub-pixel electrode connected to the first switch-
ing element; and

a second sub-pixel electrode which surrounds the first
sub-pixel electrode, and is connected to the second
switching element.

21. The active matrix substrate according to claim 20,

wherein:

said first switching element and said second switching
element are connected to a same scan signal line.

22. The active matrix substrate according to claim 20,

further comprising:

a single data signal line provided to each of the pixel
regions, said first and second switching elements being
connected to the single data signal line;

a first retentive capacity wiring, said first sub-pixel elec-
trode and the first retentive capacity wiring defining
capacitance; and

a second retentive capacity wiring, said second sub-pixel
electrode and the second retentive capacity wiring defin-
ing capacitance.

23. The active matrix substrate according to claim 20,

wherein:

independent first and second data signal lines are provided
to the pixel regions, respectively;
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the first data signal line is connected to the first switching
element; and

the second signal line is connected to the second switching
element.

24. The active matrix substrate according to claim 20,
wherein:

a light-shielding body is provided so that the light-shield-
ing body and a boundary area between the first sub-pixel
electrode and the second sub-pixel electrode overlap
each other.

25. The active matrix substrate according to claim 20,

wherein:

a part of the wiring from the first switching element or the
second switching element and a boundary area between
the first sub-pixel electrode and the second sub-pixel
electrode overlap each other.

26. The active matrix substrate according to claim 21,

wherein:

a part of the scan signal line and a boundary area between
the first sub-pixel electrode and the second sub-pixel
electrode overlap each other.

27. The active matrix substrate according to claim 22,

wherein:

a part of the first retentive capacity wiring and a boundary
area between the first sub-pixel electrode and the second
sub-pixel electrode overlap each other.

28. The active matrix substrate according to claim 26,

wherein:

the scan signal line is wired in a middle part of a pixel in a
frame shape so that the scan signal line and the boundary
area overlap each other.
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29. The active matrix substrate according to claim 27,
wherein:

the first retentive capacity wiring is wired in a middle part
of a pixel in a frame shape so that the first retentive
capacity wiring and the boundary area overlap each
other.

30. The display device according to claim 11, wherein:

increasing of the electric potential of the first retentive
capacity wiring is in sync with decreasing of the electric
potential of the second retentive capacity wiring; or

decreasing of the electric potential of the first retentive
capacity wiring is in sync with increasing of the electric
potential of the second retentive capacity wiring.

31. The display device according to claim 11, wherein:

increasing of the electric potential of the first retentive
capacity wiring and decreasing of the electric potential
of the second retentive capacity wiring are shifted by one
horizontal period; or

decreasing of the electric potential of the first retentive
capacity wiring and increasing of the electric potential
of the second retentive capacity wiring are shifted by one
horizontal period.

32. A display device comprising:

an active matrix substrate according to claim 20.

33. A display device comprising:

an active matrix substrate according to claim 20;

aback light radiating a plurality of colors ina time division;
and

said display device performing a field sequential display.

34. A liquid crystal display device comprising:

a display device recited in claim 1.

35. A television receiver comprising:

a display device recited in claim 1; and

a tuner for receiving television broadcasting.
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