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DISPLAY APPARATUS, LIQUID CRYSTAL
DISPLAY APPARATUS, DRIVE METHOD FOR
DISPLAY APPARATUS, AND TELEVISION
RECEIVER

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play apparatus in which data signals whose polarities are
reversed per set period are supplied to data signal lines.

BACKGROUND ART

[0002] With liquid crystal display apparatuses, source sig-
nals (shape of potential of data signal lines) round due to
generation of parasitic resistance, parasitic capacitors and the
like in the data signal lines. Particularly, when driving a
large-sized liquid crystal panel, in a case where two tempo-
rally adjacent gate pulses are provided successively without
having an interval therebetween, a rounded part of a source
signal that corresponds to a preceding stage is written into a
beginning of a horizontal scanning period. In view of this,
Patent Literature 1 discloses a method of providing a set
interval between one and another of two temporally adjacent
gate pulses (see FIG. 35).

[0003] A general data signal line drive method is a method
which supplies data signals whose polarities are reversed per
horizontal scanning period (1H) (1H reversal driving). How-
ever with this method, as a size of the liquid crystal panel
increases and as speed is increased for high-speed driving, the
rounding of the data signal increases in degree. As a result,
problems arise such as that a pixel charging rate decreases and
that electricity consumption increases. Accordingly, alterna-
tive drive methods are starting to be employed, such as (i) a
method which supplies, to data signal lines, data signals in
which their polarities are reversed per vertical scanning
period or per a plurality of vertical scanning periods, while in
one horizontal scanning period, supplies a data signal having
a polarity to one of two data signal lines and outputting
another data signal having another polarity to the other of the
two data signal lines, which two data signal lines are arranged
adjacent to each other (1V reversal driving or nV reversal
driving), or (ii) a method which supplies, to data signal lines,
data signals in which their polarities are reversed per plurality
of horizontal scanning periods, while in one horizontal scan-
ning period, supplies a data signal having a polarity to one of
two data signal lines and outputting another data signal hav-
ing another polarity to the other of the two data signal lines,
which two data signal lines are arranged adjacent to each
other (nH reversal driving). In the following description, the
1V reversal driving, the nV reversal driving, and the nH
reversal driving are together referred to as long-term (LT)
reversal driving.

CITATION LIST

Patent Literature

[0004] Patent Literature 1
[0005] Japanese Patent Application Publication, Tokukai,
No. 2008-009368 A (Publication Date: Jan. 17, 2008)

SUMMARY OF INVENTION
Technical Problem

[0006] Theinventors of the present invention found that the
following problem occurs in the LT reversal driving if a set

Feb. 5, 2015

interval is provided between one and the other of two tempo-
rally adjacent gate pulses as illustrated in FIG. 35.

[0007] Namely, a ripple (wavelike variation) generates in
an electric potential of the data signal line at a time of rise (at
a start of a scanning period) and fall (at a termination of the
scanning period) of the gate pulse, caused by the parasitic
capacitor generated at an intersection of the data signal line
and the scanning signal line. Further, as the distance increases
from the supply source of the data signal (as the parasitic
resistance of the data signal lines increases), the ripple
increases in size, as illustrated in FIG. 36. This causes the
display quality to decrease, for example causes a color change
in a lower part of the screen, which part is away from the
source driver. It is considered that this is caused due to the LT
reversal driving (i) supplying data signals of a single polarity
for a long period of time to the same data signal lines, and (i1)
actualizing a parasitic capacitor between the data signal lines
conjointly with the high definition of the liquid crystal panel,
since an electric potential of any one of the data signal lines
and a data signal line disposed adjacent to that any one of the
data signal lines on one of its sides always are of reversed
polarities. Moreover, such a deterioration in display quality is
remarkable in a case where two scanning signal lines are
selected simultaneously.

[0008] An object of the present invention is to improve
display quality of a liquid crystal display apparatus that car-
ries out LT reverse driving.

Solution to Problem

[0009] A display apparatus of the present invention is a
display apparatus including: scanning signal lines; and data
signal lines, wherein: each of the data signal lines receives
data. signals whose polarities are reversed per one vertical
scanning period, per plurality of vertical scanning periods, or
per plurality of horizontal scanning periods, in one horizontal
scanning period, one of two data signal lines receives a data
signal having a polarity and the other of the two data signal
lines receives another data signal having another polarity, the
two data signal lines being arranged adjacent to each other,
the scanning signal lines are made sequentially active in sets
of N line(s) (N is an integer of not less than 1), and at a timing
in which a set of N line(s) of the scanning signal line(s) is
deactivated from an active state, another set of N line(s) of the
scanning signal line(s) is activated from an inactive state.
[0010] According to the configuration, at a timing at which
a set of N line(s) of the scanning signal line(s) is deactivated,
another set of N line(s) of the scanning signal line(s) is acti-
vated; hence, an effect (e.g., fall of electric potential) received
by the data signal lines due to the deactivation of the set of N
line(s) of scanning signal line(s) (e.g., fall of N scanning
pulses) is basically canceled by the effect (e.g., rise of electric
potential) received by the data signal lines due to activating
the set of N line(s) of scanning signal line(s) (e.g., rise of N
scanning pulses). This allows for reducing the ripple (wave-
like variation) generating in the electric potential of the data
signal lines also in the LT reversal driving, which allows for
preventing a phenomenon that the size of the ripple increases
as the supply source of the data signal becomes more distant
(see FIG. 36), thereby improving display quality.

Advantageous Effects of Invention

[0011] Asdescribed above, according to the present display
apparatus, it is possible to reduce the ripple (wavelike varia-
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tion) generated in the electric potential of the data signal line
in the LT reversal driving, which allows for preventing a
phenomenon that the size of the ripple increases as the supply
source of the data signals becomes more distant, thereby
improving the display quality.

BRIEF DESCRIPTION OF DRAWINGS

[0012] FIG.11is atiming chart illustrating a driving method
of a liquid crystal display apparatus according to Embodi-
ment 1.

[0013] FIG. 2is an equivalent circuit diagram illustrating a
configuration of a liquid crystal panel according to Embodi-
ment 1.

[0014] FIG.3is aschematic view illustrating a display state
of a liquid crystal display apparatus which is driven by the
driving method of FIG. 1.

[0015] FIG. 4 is a timing chart illustrating another driving
method of a liquid crystal display apparatus according to
Embodiment 1.

[0016] FIG.51is a plan view illustrating a specific example
of the liquid crystal panel of FIG. 2.

[0017] FIG. 6 is a cross sectional view of the liquid crystal
panel of FIG. 5.
[0018] FIG. 7 is a plan view illustrating another specific

example of the liquid crystal panel illustrated in FIG. 2.

[0019] FIG. 8 is a cross sectional view of the liquid crystal
panel of FIG. 7.
[0020] FIG.9is a schematic view illustrating how to repair

a disconnection of a data signal line in a liquid crystal panel
according to Embodiment 1.

[0021] FIG. 10 is an equivalent circuit diagram of another
configuration of the liquid crystal panel according to Embodi-
ment 1.

[0022] FIG. 11 is a timing chart illustrating a driving
method of a liquid crystal display apparatus including the
liquid crystal panel of FIG. 10.

[0023] FIG. 12 is a schematic view illustrating a display
state of a liquid crystal display apparatus which is driven by
the driving method of FIG. 11.

[0024] FIG. 13 is an equivalent circuit diagram illustrating
aconfiguration of a liquid crystal panel according to Embodi-
ment 2.

[0025] FIG. 14 is a timing chart illustrating a driving
method of a liquid crystal display apparatus according to
Embodiment 2.

[0026] FIG. 15 is a schematic view illustrating a display
state of a liquid crystal display apparatus which is driven by
the driving method of FIG. 14.

[0027] FIG. 16 is a timing chart illustrating another driving
method of a liquid crystal display apparatus according to
Embodiment 2.

[0028] FIG.17isaplanview illustrating a specific example
of the liquid crystal panel of FIG. 13.

[0029] FIG. 18 is a cross sectional view illustrating the
liquid crystal panel of FIG. 17.

[0030] FIG. 19 is an equivalent circuit diagram illustrating
aconfiguration of a liquid crystal panel according to Embodi-
ment 3.

[0031] FIG. 20 is a timing chart illustrating a driving
method of a liquid crystal display apparatus according to
Embodiment 3.

[0032] FIG. 21 is a schematic view illustrating a display
state of a liquid crystal display apparatus which is driven by
the driving method of FIG. 20.
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[0033] FIG. 22 is an equivalent circuit diagram illustrating
aconfiguration of a liquid crystal panel according to Embodi-
ment 4.

[0034] FIG. 23 is a timing chart illustrating a driving
method of a liquid crystal display apparatus according to
Embodiment 4.

[0035] FIG. 24 is a schematic view illustrating a display
state of a liquid crystal display apparatus which is driven by
the driving method of FI1G. 23.

[0036] FIG. 25 is an equivalent circuit diagram illustrating
aconfiguration of a liquid crystal panel according to Embodi-
ment 5.

[0037] FIG. 26 is a timing chart illustrating a driving
method of a liquid crystal display apparatus according to
Embodiment 5.

[0038] FIG. 27 is a schematic view illustrating a display
state of a liquid crystal display apparatus which is driven by
the driving method of FIG. 26.

[0039] FIG. 28 is an equivalent circuit diagram illustrating
aconfiguration of a liquid crystal panel according to Embodi-
ment 3.

[0040] FIG. 29 is a timing chart illustrating a driving
method of a liquid crystal display apparatus according to
Embodiment 3.

[0041] FIG. 30 is a timing chart illustrating another driving
method of a liquid crystal display apparatus according to
Embodiment 3.

[0042] FIG. 31 is a block diagram describing an entire
configuration of the present liquid crystal display apparatus.
[0043] FIG. 32 is a block diagram describing functions of
the present liquid crystal display apparatus.

[0044] FIG. 33 is a block diagram describing functions of
the present television receiver.

[0045] FIG. 34 is an exploded perspective view illustrating
a configuration of the present television receiver.

[0046] FIG. 35 is a timing chart illustrating a conventional
driving method of a liquid crystal display apparatus.

[0047] FIG. 36 is a schematic view describing problems in
using the driving method of FIG. 35 in LT reversal driving.

DESCRIPTION OF EMBODIMENTS

[0048] The present embodiment is as described below, with
reference to FIGS. 1 to 34. For convenience in description, a
row direction hereafter denotes an extending direction of
scanning signal lines. However, it is needless to say that the
scanning signal lines may be extended in a sideways direction
or an up-down direction in a used (viewed) state of a liquid
crystal display apparatus including the present liquid crystal
panel (or an active matrix substrate used in the present liquid
crystal panel). Note that alignment control structures have
been omitted from the drawings which illustrate the liquid
crystal panel, as appropriate.

Embodiment 1

[0049] FIG. 2 is an equivalent circuit diagram illustrating a
portion of a liquid crystal panel according to Embodiment 1.
As illustrated in FIG. 2, in the present liquid crystal panel,
data signal lines 15x, 15y, 15X, and 15Y are arranged in this
order, and scanning signal lines 164, 16/, 16m, 16x, 16w, and
16u, each of which extend in the row direction (left-right
direction of FIG. 2) are arranged in this order. A pixel 101 is
provided between intersections where the scanning signal
line 16/ intersects with the data signal lines 15x and 15y, a
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pixel 102 is provided between intersections where the scan-
ning signal line 167 intersects with the data signal lines 15x
and 15y, a pixel 103 is provided between intersections where
the scanning signal line 16m intersects with the data signal
lines 15x and 15y, a pixel 104 is provided between intersec-
tions where the scanning signal line 167 intersects with the
data signal lines 15x and 15y, a pixel 105 is provided between
intersections where the scanning signal line 16i intersects
with the data signal lines 15X and 157, a pixel 106 is provided
between intersections where the scanning signal line 16§
intersects with the data signal lines 15X and 15Y, a pixel 107
is provided between intersections where the scanning signal
line 16m intersects with the data signal lines 15X and 15Y,
and a pixel 108 is provided between intersections where the
scanning signal line 167 intersects with the data signal lines
15X and 15Y. A storage capacitor wire 18p is provided asso-
ciated with the pixels 101 and 105, a storage capacitor wire
18¢ is provided associated with the pixels 102 and 106, a
storage capacitor wire 187 is provided associated with the
pixels 103 and 107, and a storage capacitor wire 18s is pro-
vided associated with the pixels 104 and 108.

[0050] Adjacent to a pixel column o which includes the
pixels 101 to 104 is disposed a pixel column § which includes
the pixels 105 to 108; the data signal lines 15x and 15y are
provided associated with the pixel column a, and the data
signal lines 15X and 15Y are provided associated with the
pixel column f3.

[0051] Furthermore, one pixel electrode is disposed per
pixel; a pixel electrode 17i of the pixel 101 is connected to the
data signal line 15x via a transistor 12i that is connected to the
scanning signal line 16/, a pixel electrode 17 of the pixel 102
is connected to the data signal line 15y via a transistor 12; that
1s connected to the scanning signal line 16j; a pixel electrode
17m of the pixel 103 is connected to the data signal line 15x
via a transistor 12m that is connected to the scanning signal
line 16m, a pixel electrode 17 of the pixel 104 is connected
to the data signal line 15y via a transistor 12# that is connected
to the scanning signal line 167, a pixel electrode 171 of the
pixel 105 is connected to the data signal line 15Y via. a
transistor 121 that is connected to the scanning signal line 16,
a pixel electrode 17J of the pixel 106 is connected to the data
signal line 15X via a transistor 12J that is connected to the
scanning signal line 16/, a pixel electrode 17M of the pixel
107 is connected to the data signal line 15Y via a transistor
12M that is connected to the scanning signal line 16m, and a
pixel electrode 17N of the pixel 108 is connected to the data
signal line 15X via a transistor 12N that is connected to the
scanning signal line 167.

[0052] The scanning signal line 16/ connected to the pixel
electrode 17 of the pixel 101 and connected to the pixel
electrode 171 of the pixel 105, and the scanning signal line 167
connected to the pixel electrode 17/ of the pixel 102 and
connected to the pixel electrode 17] of pixel 106, are selected
simultaneously (later described). Moreover, the scanning sig-
nal line 16m connected to the pixel electrode 17m of the pixel
103 and connected to the pixel electrode 17M of the pixel 107,
and the scanning signal line 167 connected to the pixel elec-
trode 17 of the pixel 104 and connected to the pixel electrode
17N of the pixel 108 are selected simultaneously (later
described).

[0053] Moreover, respective storage capacitors are formed
between the storage capacitor wire 18p and each of the pixel
electrodes 17i and 171, respective storage capacitors are
formed between the storage capacitor wire 18¢ and each of
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the pixel electrodes 17j and 177, respective storage capacitors
are formed between the storage capacitor wire 187 and each of
the pixel electrodes 17m and 17M, respective storage capaci-
tors are formed between the storage capacitor wire 18s and
each of the pixel electrodes 17» and 17N, and respective
liquid crystal capacitors are formed between each of the pixel
electrodes and a common electrode com.

[0054] FIG. 1isatiming chart showing a driving method of
the present liquid crystal display apparatus which includes
the liquid crystal panel (normally black mode) of FIG. 2. Sx,
Sy, SX, SY represent data signals (data signals) that are
supplied to the data signal lines 15x, 15y, 15X, 15Y, respec-
tively, and GPi, GPj, GPm, GPn, GPw, GPu represent gate
pulse signals which are supplied to the scanning signal lines
16, 16/, 16m, 161, 16w, 16u, respectively. Moreover, (a) of
FIG. 3 is a schematic view of a portion of FIG. 2, and (b) to (d)
of FIG. 3 are schematic views illustrating a write state of the
portion illustrated in (a) of FIG. 3, from a kth horizontal
scanning period to a (k+2)th horizontal scanning period in
FIG. 1.

[0055] As illustrated in FIG. 1, in the present driving
method, two scanning signal lines are selected simulta-
neously, and data signals whose polarities are reversed per
vertical scanning period (1V) are supplied to the data signal
lines. In one vertical scanning period, data signals (signal
potentials) respectively supplied to two data signal lines
which are associated to one pixel column are made to have
different polarities, and data signals that are respectively sup-
plied to two adjacent data signal lines which each are associ-
ated to different pixel columns are made to have different
polarities. At a timing in which two scanning pulses fall, two
scanning pulses rise; simultaneously with a start of a horizon-
tal scanning period corresponding to a current stage, a scan-
ning pulse of the current stage rises, and simultaneously with
a start of a horizontal scanning period corresponding to a
subsequent stage (termination of the horizontal scanning
period corresponding to the current stage), the scanning pulse
of the current stage falls.

[0056] More specifically, in consecutive frames F1 and F2,
F1 is driven by the following driving method. First, in F1, the
data signal lines 15x and 15X receive data signals of a positive
polarity, and the data signal lines 15y and 15Y receive data
signals of a negative polarity.

[0057] Simultaneously with a start of a kth horizontal scan-
ning period (i.e. switchover to a data signal corresponding to
the kth horizontal scanning period), a pulse Pi of the gate
pulse signal GPi and a pulse Pj of the gate pulse signal GPj
rise, and simultaneously with a start of the (k+1)th horizontal
scanning period (termination of the kth horizontal scanning
period), the pulse Pi and the pulse Pj fall.

[0058] As a result, data signals of the positive polarity are
written into the pixel electrode 17i of the pixel 101, data
signals of the negative polarity are written into the pixel
electrode 17f of the pixel 102, data signals of the negative
polarity are written into the pixel electrode 171 of the pixel
105, and data signals of the positive polarity are written into
the pixel electrode 177 of the pixel 106, as illustrated in (a)
and (b) of FIG. 3.

[0059] Moreover, simultaneously with the start of the (k+1)
th horizontal scanning period, a pulse Pm of the gate pulse
signal GPm and a pulse Pn of the gate pulse signal GPn rise,
and simultaneously with a start of a (k+2)th horizontal scan-
ning period, the pulse Pm and the pulse Pn fall.
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[0060] As a result, data signals of the positive polarity are
written into the pixel electrode 17m of the pixel 103, data
signals of the negative polarity are written into the pixel
electrode 17n of the pixel 104, data signals of the negative
polarity are written into the pixel electrode 17M of the pixel
107, and data signals of the positive polarity are written into
the pixel electrode 17N of the pixel 108, as illustrated in (a)
and (¢) of FIG. 3.

[0061] Furthermore, simultaneously with the start of the
(k+2)th horizontal scanning period, a pulse Pw of the gate
pulse signal GPw and a pulse Pu of the gate pulse signal GPu
rise, and simultaneously with a start of a (k+3)th horizontal
scanning period, the pulse Pw and the pulse Pu fall. As a
result, data signals having a polarity as illustrated in (d) of
FIG. 3 are written into a pixel electrode connected to the
scanning signal line 16w and into a pixel electrode connected
to the scanning signal line 16u.

[0062] The above thus allows for achieving a dot-reversal
polarity distribution of data signals written into the pixels, in
F1.

[0063] On the other hand, the following drive method is
performed inF2. First, in F2, the data signal lines 15xand 15X
receive data signals of a negative polarity, and the data signal
lines 15y and 15Y receive data signals of a positive polarity.
[0064] Simultaneously with a start of the kth horizontal
scanning period (i.e. a switchover of data signals correspond-
ing to the kth horizontal scanning period), the pulse Pi of the
gate pulse signal Gpi and the pulse Pj of the gate pulse signal
GPj rise, and simultaneously with the start of the (k+1)th
horizontal scanning period (termination of the kth horizontal
scanning period), the pulse Pi and the pulse Pj fall.

[0065] As aresult, data signals of the negative polarity are
written into the pixel electrode 17i of the pixel 101, data
signals of the positive polarity are written into the pixel elec-
trode 17 of the pixel 102, data signals of the positive polarity
are written into the pixel electrode 171 of the pixel 105, and
data signals of the negative polarity are written into the pixel
electrode 171 of the pixel 106.

[0066] Moreover, simultaneously with the start of the (k+1)
th horizontal scanning period, the pulse Pm of the gate pulse
signal GPm and the pulse Pn ofthe gate pulse signal GPn rise,
and simultaneously with the start of the (k+2)th horizontal
scanning petiod, the pulse Pm and the pulse Pn fall.

[0067] As aresult, data signals of the negative polarity are
written into the pixel electrode 17m of the pixel 103, data
signals of the positive polarity are written into the pixel elec-
trode 17r of the pixel 104, data signals of the positive polarity
are written into the pixel electrode 17M of the pixel 107, and
data signals of the negative polarity are written into the pixel
electrode 17N of the pixel 108.

[0068] Furthermore, simultaneously with the start of the
(k+2)th horizontal scanning period, the pulse Pw of the gate
pulse signal GPw and the pulse Pu of the gate pulse signal
GPu rise, and simultaneously with the start of the (k+3)th
horizontal scanning period, the pulse Pw and the pulse Pu fall.
[0069] The above thus allows for achieving a dot-reversal
polarity distribution of the data signals written into each of the
pixels, in F2 also.

[0070] In the present liquid crystal display apparatus, two
scanning pulses rise at a timing in which two scanning pulses
fall. Hence, an effect (fall of electric potential) received by the
data signal lines due to the fall of the two scanning pulses are
canceled out by an effect (rise of electric potential) received
by the data signal lines due to the rise of the two scanning
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pulses. As a result, a ripple (wavelike variation) generated in
the electric potential of the data signal line can be reduced
even in the 1V reversal driving. This allows for preventing the
phenomenon that the size of the ripple increases as a supply
source of the data signal becomes more distant (see FIG. 36),
thereby improving display quality.

[0071] Moreover, since it is possible to simultaneously
select two scanning signal lines in the present liquid crystal
display apparatus, it is possible to reduce a write time into the
screen by half while causing no change to a write time of the
pixels. Namely, the present liquid crystal display apparatus is
suitable for high-speed driving such as double-speed driving
(120 Hz drive) and the like.

[0072] Moreover, the present liquid crystal display appara-
tus is a configuration which accomplishes dot reversal driving
while supplying data signals of an identical polarity to the
data signal lines during a single vertical scanning period.
Accordingly, the present liquid crystal display apparatus can
also be said as suitable for achieving a large size and for
achieving high-speed driving, as well as for achieving low
power consumption.

[0073] Inthedrivemethod of FIG. 1, ascanning pulse of the
current stage rises simultaneously with a start of a horizontal
scanning period corresponding to the current stage, and the
scanning pulse of the current stage falls simultaneously with
the start of a horizontal scanning period corresponding to a
subsequent stage (termination of the horizontal scanning
period corresponding to the current stage). However, the driv-
ing method is not limited to this example. For instance, the
method may be as illustrated in FIG. 4, in which the scanning
pulse of the current stage rises simultaneously with the start of
the horizontal scanning period corresponding to a preceding
stage, and the scanning pulse of the current stage falls simul-
taneously with the start of the horizontal scanning period
corresponding to a subsequent stage (termination of the hori-
zontal scanning period of the current stage). In this case, the
scanning pulse has a width of 2H.

[0074] More specifically, the pulse Pi and pulse Pj rise
simultaneously with the start of (k-1)th horizontal scanning
period, and the pulse Pm and pulse Pn rise simultaneously
with the start of the kth horizontal scanning period; thereafter,
simultaneously with the start of (k+1)th horizontal scanning
period (termination of the kth horizontal scanning period), the
pulse Piand pulse Pj fall, whereas the pulse Pw and pulse Pu
rise.

[0075] Thedriving method of FIG. 4 allows for precharging
during a first half (1H) of the pulse and for carrying out a main
charge during the second half (1H) of the pulse. This allows
for improving the pixel charging rate. Of course in this case
also, two scanning pulses rise at the timing in which two
scanning pulses fall. This allows for preventing the phenom-
enon that the size of the ripple increases as the supply source
ofthe data signal becomes more distant (see FIG. 36), thereby
improving the display quality.

[0076] A specific example of the liquid crystal panel (por-
tion including pixels 101, 102, 105, and 106) of FIG. 2 is
illustrated as a plan view in FIG. 5 and as a cross sectional
view in FIG. 6. In an active matrix substrate of the present
liquid crystal panel, the scanning signal lines 16i and 16/
which extend in a row direction and the storage capacitor
wires 18p and 18¢ which extend in the row direction are
provided on a transparent substrate 31. A gate insulating film
43 is provided so as to cover these members, and on the gate
insulating film 43, a metal layer is formed, which metal layer
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includes the data signal lines 15x, 15y, 15X, and 15Y each
extending in the column direction, semiconductor layers (i
layer and n+ layer) and source electrodes and drain electrodes
for each of transistors 124, 12, 121, and 12J, drain draw-out
electrodes 27, capacitor electrodes 37, and extension wires
47. Moreover, an inorganic interlayer insulating film 25 is
provided so as to cover the metal layer, and an organic inter-
layer insulating film 26 which is thicker than the inorganic
interlayer insulating film 25 is formed on an upper layer of the
inorganic interlayer insulating film 25. Furthermore, pixel
electrodes 17i, 17/, 171, and 17] are formed on the organic
interlayer insulating film 26, and an alignment film 9 is
formed so as to cover these pixel electrodes. The inorganic
interlayer insulating film 25 and the organic interlayer insu-
lating film 26 are hollowed through at a section in which
contact holes 11 are opened; this allows for the pixel elec-
trodes to be in contact with respective capacitor electrodes 37.
Meanwhile, a color filter substrate 30 has a black matrix 13
and a colored layer (color filter layers) 14 formed on a glass
substrate 32, and a common electrode (com) 28 is formed on
an upper layer of these layers. Further, an alignment film 19 is
provided so as to cover the common electrode 28.

[0077] In the present liquid crystal panel, for instance, an
edge of the pixel electrode 17; on an upstream side in the
scanning direction overlaps an edge of the scanning signal
line 16i on a downstream side in the scanning direction,
whereas an edge of the pixel electrode 175 on the downstream
side in the scanning direction overlaps an edge of the scan-
ning signal line 16/ on the upstream side in the scanning
direction. From a plan view perspective, two edges of the
pixel electrode 17 which run along the column direction of
the pixel electrode 17 cover the data signal line 15x and data
signal line 15y, respectively. Moreover, a storage capacitor is
formed in a part on which the capacitor electrode overlaps the
storage capacitor wire in such a manner that a gate insulating
film is sandwiched between the capacitor electrode and the
storage capacitor wire.

[0078] Another specific example of the liquid crystal panel
(portion including pixels 101, 102, 105, and 106) illustrated
in FIG. 2 is illustrated in FIG. 7 as a plan view and in FIG. 8
as a cross sectional view thereof. In an active matrix substrate
of the present liquid crystal panel, the scanning signal lines
16i and 16/ which extend in a row direction and the storage
capacitor wires 18p and 18¢ which extend in the row direction
are provided on the transparent substrate 31. The gate insu-
lating film 43 is provided so as to cover these members, and on
the gate insulating film 43, a metal layer is formed, which
metal layer includes: the data signal lines 15x, 15y, 15X, 15Y
each extending in the column direction; semiconductor layers
(ilayer and n+ layer) and source electrode and drain electrode
for each of transistors 127, 127, 121, 12J; capacitor electrodes
37; and a common electrode com. Moreover, an inorganic
interlayer insulating film 25 is provided so as to cover the
metal layer. On the inorganic interlayer insulating film 25,
comb-shaped pixel electrodes 17i, 17j, 171, 17] are formed,
and an alignment film 9 is formed so as to cover these pixel
electrodes. The inorganic interlayer insulating film 25 is hol-
lowed through at a section in which the contact hole 11 is
formed, this allows for the pixel electrodes to be in contact
with the capacitor electrode 37. Moreover, at where the con-
tacthole 111 is formed, the gate insulating film 43 is hollowed
through, whereby allowing for the common electrode com to
be in contact with the storage capacitor wire. On the other
hand, the color filter substrate 30 has a black matrix 13 and a
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colored layer (color filter layer) 14 formed on the glass sub-
strate 32, and an alignment film 19 is formed thereon so as to
cover these members.

[0079] Inthe present liquid crystal panel, a transmittance of
liquid crystal is controlled by an oblique electric field gener-
ated between the comb-shaped pixel electrode and the com-
mon electrode corn. Hence, it is possible to improve the
viewing angle characteristics.

[0080] As illustrated in (a) of FIG. 9, it is preferable to
provide a spare wire PW for correcting a disconnection of the
data signal line in the present liquid crystal display apparatus.
The spare wire PW is drawn around a display region, and for
example in a case where the data signal line 15x becomes
disconnected as illustrated in (b) of FIG. 9, the vicinity of an
input end (closest part to the source driver) of the data signal
line 15x and the vicinity of an output end (most distant part
from the source driver) of the data signal line 15x are con-
nected to each other via the spare wire PW (see (¢) of FIG. 9).
This allows for transmitting data signals to parts downstream
of the disconnected part (part from the disconnected part to
the output end) via the spare wire PW, and as a result can
repair the disconnection of the data signal line 15x.

[0081] Ifthereis the phenomenon that the size of the ripple
increases as the supply source of the data signal becomes
more distant (see FIG. 36), providing a spare wire would
leave a repair mark since the size of the ripple in the part
downstream of the disconnected part (particularly in the
vicinity of the output end) becomes different from its sur-
roundings. However, the present liquid crystal display appa-
ratus allows for preventing such a phenomenon; hence, it is
advantageous in a point that no repair mark is caused.
[0082] The present liquid crystal panel may be configured
as illustrated in FIG. 10. Namely, one pixel electrode is dis-
posed per pixel; the pixel electrode 17 of pixel 101 is con-
nected to the data signal line 15x via the transistor 12 that is
connected to the scanning signal line 16i, the pixel electrode
17j of the pixel 102 is connected to the data signal line 15y via
the transistor 12; that is connected to the scanning signal line
16/, the pixel electrode 17m of the pixel 103 is connected to
the data signal line 15x via the transistor 12m that is connected
to the scanning signal line 16m, the pixel electrode 17z of the
pixel 104 is connected to the data signal line 15y via the
transistor 12 that is connected to the scanning signal line
167, the pixel electrode 171 of the pixel 105 is connected to
the data signal line 15X via the transistor 121 that is connected
to the scanning signal line 164, the pixel electrode 17] of the
pixel 106 is connected to the data signal line 15Y via the
transistor 12] of the scanning signal line 16, the pixel elec-
trode 17M of the pixel 107 is connected to the data signal line
15X via the transistor 12M that is connected to the scanning
signal line 16m, and the pixel electrode 17N of the pixel 108
is connected to the data signal line 15Y via the transistor 12N
of the scanning signal line 16x.

[0083] In a case where a liquid crystal display apparatus
including the liquid crystal panel of FIG. 10 is driven, a
dot-reversal polarity distribution of data signals written into
the pixels can be achieved in F1, as illustrated in (a) to (d) of
FIG. 12, by supplying, in F1, data signals of the positive
polarity to the data signal lines 15x and 15Y and supplying
data signals of the negative polarity in the data signal lines 15y
and 15X, as illustrated in FIG. 11. Moreover, the dot reversal
polarity distribution of data signals to be written into the
pixels can also be achieved in F2, by supplying, in F2, data
signals of the negative polarity to the data signallines 15x and
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15Y and supplying the data signals of the positive polarity to
the data signal lines 15y and 15X.

Embodiment 2

[0084] FIG. 13 is an equivalent circuit diagram illustrating
aportion of aliquid crystal panel according to Embodiment 2.
As illustrated in FIG. 13, in the present liquid crystal panel,
the data signal lines 15x, 15y, 15X, and 15Y are arranged in
this order, and the scanning signal lines 164, 16/, 16m, and
16, each of which extend in the row direction (left-right
direction of FIG. 13) are arranged in this order. The pixel 101
is provided between intersections where the scanning signal
line 16i intersects with the data signal lines 15x and 15y, the
pixel 102 is provided between intersections where the scan-
ning signal line 167 intersects with the data signal lines 15x
and 15y, the pixel 103 is provided between intersections
where the scanning signal line 16 intersects with the data
signal lines 15x and 15y, the pixel 104 is provided between
intersections where the scanning signal line 167 intersects
with the data signal lines 15x and 15y, the pixel 105 is pro-
vided between intersections where the scanning signal line
16i intersects with the data signal lines 15X and 15Y, the pixel
106 is provided between intersections where the scanning
signal line 16; intersects with the data signal lines 15X and
15Y, the pixel 107 is provided between intersections where
the scanning signal line 16m intersects with the data signal
lines 15X and 15Y, and the pixel 108 is provided between
intersections where the scanning signal line 16z intersects
with the data signal lines 15X and 15Y. A storage capacitor
wire 18% 1s provided associated with the pixels 101 and 105,
the storage capacitor wire 18p is provided associated with the
pixels 101, 105, 102, 106, the storage capacitor wire 187 is
provided associated with the pixels 102, 106, 103, 107, the
storage capacitor wire 18~ is provided associated with the
pixels 103,107, 104, 108, and the storage capacitor wire 18s
is provided associated with the pixels 104, 108.

[0085] Adjacent to a pixel column o which includes the
pixels 101 to 104 is disposed a pixel column § which includes
the pixels 105 to 108; the data signal lines 15x and 15y are
provided associated with the pixel column o, and the data
signal lines 15X and 15Y are provided associated with the
pixel column f3.

[0086] Furthermore, two pixel electrodes are provided per
pixel: a pixel electrode 17ia of the pixel 101 is connected to
the data signal line 15x via a transistor 12ia that is connected
to the scanning signal line 16/, and a pixel electrode 17ib of
the pixel 101 is connected to the data signal line 15x via a
transistor 12ib that is connected to the scanning signal line
16; a pixel electrode 17ja of the pixel 102 is connected to the
data signal line 15y via a transistor 12ja that is connected to
the scanning signal line 16/, and a pixel electrode 17/ of the
pixel 102 is connected to the data signal line 15y via a tran-
sistor 12/b that is connected to the scanning signal line 16; a
pixel electrode 17ma of the pixel 103 is connected to the data
signal line 15x via a transistor 12ma that is connected to the
scanning signal line 16m, and the pixel electrode 17rb of the
pixel 103 is connected to the data signal line 15x via a tran-
sistor 12rb that is connected to the scanning signal line 16m;
apixel electrode 17ra of the pixel 104 is connected to the data
signal line 15y via a transistor 12ra that is connected to the
scanning signal line 16x, and a pixel electrode 17rb of the
pixel 104 is connected to the data signal line 15y via a tran-
sistor 12nb that is connected to the scanning signal line 16z;
apixel electrode 171A of the pixel 105 is connected to the data
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signal line 15Y via a transistor 12TA that is connected to the
scanning signal line 164, and a pixel electrode 17IB of the
pixel 105 is connected to the data signal line 15Y via a
transistor 121B that is connected to the scanning signal line
16; and a pixel electrode 17JA of the pixel 106 is connected
to the data signal line 15X via a transistor 12JA that is con-
nected to the scanning signal line 167, and a pixel electrode
17]B of the pixel 106 is connected to the data signal line 15X
via a transistor 12JB that is connected to the scanning signal
line 16/.

[0087] Note that the scanning signal line 167 and the scan-
ning signal line 16 are selected simultaneously, and the scan-
ning signal line 16m and the scanning signal line 16» are
selected simultaneously (later described).

[0088] Moreover, respective storage capacitors are formed
between the storage capacitor wire 18% and each of the pixel
electrodes 17ia and 17IA, respective storage capacitors are
formed between the storage capacitor wire 18p and each of
the pixel electrodes 17ib, 17IB, 17ja, and 17JA, respective
storage capacitors are formed between the storage capacitor
wire 184 and each of the pixel electrodes 17jb, 17JB, 17ma,
and 17MA, and respective storage capacitors are formed
between the storage capacitor wire 187 and each of the pixel
electrodes 17mb, 17MB, 17na, and 17NA. Moreover, respec-
tive liquid crystal capacitors are formed between each of the
pixel electrodes and the common electrode com.

[0089] FIG. 14 is a timing chart illustrating a driving
method of the present liquid crystal display apparatus includ-
ing the liquid crystal panel (normally black mode) illustrated
in FIG. 13. Note that Sx, Sy, SX, and SY represent data
signals (data signals) supplied to the data signal lines 15x,
15y, 15X, and 15Y, respectively, GPi, GPj, GPm, and GPn
represent gate pulse signals supplied to the scanning signal
lines 167, 167, 16m, and 16n, respectively, and Csk, Csp, Csq,
Csrand Css represent storage capacitor wire signals supplied
to the storage capacitor wires 18%, 18p, 18¢, 18r, and 18s,
respectively. Moreover, (a) of F1G. 15 illustrates a schematic
view of a portion of FIG. 14, and (b) and (c) of FIG. 15 are
schematic views illustrating a write state of the portion illus-
trated in (a) of FIG. 15 from the kth horizontal scanning
period to the (k+1)th horizontal scanning period in FIG. 14.
[0090] As illustrated in FIG. 14, in the present driving
method, two scanning signal lines are selected simulta-
neously, and data signals whose polarities are reversed per
vertical scanning period (1V) are supplied to the data signal
lines. In a single vertical scanning period, data signals (signal
potentials) respectively supplied to two data signal lines
which are associated to one pixel column are made to have
different polarities, and data signals that are respectively sup-
plied to two adjacent data signal lines which each are associ-
ated to different pixel columns are made to have different
polarities. At a timing in which two scanning pulses fall, two
scanning pulses rise; simultaneously with a start of a horizon-
tal scanning period corresponding to a current stage, a scan-
ning pulse of the current stage rises, and simultaneously with
a start of a horizontal scanning period corresponding to a
subsequent stage (termination of the horizontal scanning
period corresponding to the current stage), the scanning pulse
of the current stage falls. Furthermore, to each of the storage
capacitor wires, storage capacitor wire signals having
reversed polarities per 4H (horizontal scanning period) are
supplied.

[0091] More specifically, in consecutive frames F1 and F2,
F1 is driven by the following driving method. First, in F1, the
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data signal lines 15xand 15X receive data signals of a positive
polarity, and the data signal lines 15y and 15Y receive data
signals of a negative polarity.

[0092] Simultaneously with a start of the kth horizontal
scanning period (i.e. switchover to a data signal correspond-
ing to the kth horizontal scanning period), a pulse Pi of the
gate pulse signal GPi and a pulse Pj of the gate pulse signal
GPj rise, and simultaneously with a start of the (k+1)th hori-
zontal scanning period (termination of the kth horizontal
scanning period), the pulse Pi and the pulse Pj fall. Further-
more, simultaneously with the start of the (k+1)th horizontal
scanning period (termination of the kth horizontal scanning
period), the storage capacitor wire signal Csk is reversed from
the negative polarity to the positive polarity, and the storage
capacitor wire signal Csp is reversed from the positive polar-
ity to the negative polarity.

[0093] Asaresult,asillustratedin (a) and (b) of FIG. 15, the
electric potential of the pixel electrode 17ia is of a positive
polarity and its effective potential is higher than an electric
potential of a data signal written in, thereby causing the sub
pixel including the pixel electrode 17ia to be a bright sub-
pixel, whereas the electric potential of the pixel electrode
17ib is of a positive polarity and its effective potential is lower
than the electric potential ofthe data signal written in, thereby
causing the sub pixel including the pixel electrode 17ib to be
a dark sub-pixel. Moreover, an electric potential of the pixel
electrode 171A is of anegative polarity and its effective poten-
tial is higher than an electric potential of the data signal
written in, thereby causing the sub pixel including the pixel
electrode 17IA to be a dark sub-pixel, whereas the electric
potential of the pixel electrode 171B is of a negative polarity
and its effective potential is lower than the electric potential of
the data signal written in, thereby causing the sub pixel
including the pixel electrode 17IB to be a bright sub-pixel.
Moreover, the electric potential of the pixel electrode 17ja is
of a negative polarity and its effective potential is lower than
the electric potential of the data signal written in, thereby
causing the sub pixel including the pixel electrode 17ja to be
a bright sub-pixel, whereas the electric potential of the pixel
electrode 17JA is of a positive polarity and its effective poten-
tial is lower than the electric potential of the data signal
written in, thereby causing the sub pixel including the pixel
electrode 17JA to be a dark sub-pixel. Moreover, a data signal
of a negative polarity is written into the pixel electrode 175,
and a data signal of a positive polarity is written into the pixel
electrode 17JB.

[0094] Thereafter, simultaneously with the start of the
(k+1)th horizontal scanning period, the pulse Pm of the gate
pulse signal GPm and the pulse Pn of the gate pulse signal
GPn rise, and simultaneously with the start of the (k+2)th
horizontal scanning period, the pulse Pmand the pulse Pn fall.
[0095] Furthermore, simultaneously with the start of the
(k+2)th horizontal scanning period, the storage capacitor
wire signal Csq is reversed from the negative polarity to the
positive polarity, and the storage capacitor wire signal Csr is
reversed from the positive polarity to the negative polarity.
[0096] As aresult,asillustrated in (a) and (c) of FIG. 15, the
electric potential of the pixel electrode 175 is of a negative
polarity and its effective potential is higher than the electric
potential of the data signal written in, thereby causing the sub
pixel including the pixel electrode 17;b to be a dark sub-pixel,
whereas the electric potential of the pixel electrode 17JB is of
a positive polarity and its effective potential is higher than the
electric potential of the data signal written in, thereby causing
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the sub pixel including the pixel electrode 17B to be a bright
sub-pixel. Moreover, the electric potential of the pixel elec-
trode 17ma is of a positive polarity and its effective potential
is higher than the electric potential of the data signal written
in, thereby causing the sub pixel including the pixel electrode
17ma to be a bright sub-pixel, whereas the electric potential
of the pixel electrode 17mb is of a positive polarity and its
effective potential is lower than the electric potential of the
data signal written in, thereby causing the sub pixel including
the pixel electrode 17mb to be a dark sub-pixel. Moreover, the
electric potential of the pixel electrode 17MA is of a negative
polarity and its effective potential is higher than the electric
potential of the data signal written in, thereby causing the sub
pixel including the pixel electrode 17MA to be a dark sub-
pixel, whereas the electric potential of the pixel electrode
17MB is of a negative polarity and its effective potential is
lower than the electric potential of the data signal written in,
thereby causing the sub pixel including the pixel electrode
17MB to be a bright sub-pixel. Moreover, the electric poten-
tial of the pixel electrode 17na is of a negative polarity, and its
effective potential is lower than the electric potential of the
data signal written in, thereby causing the sub pixel of the
pixel electrode 17na to be a bright sub-pixel, whereas the
electric potential of the pixel electrode 17NA is of a positive
polarity and its effective potential is lower than the electric
potential of the data signal written in, thereby causing the sub
pixel including the pixel electrode 17NA be a dark sub-pixel.
Moreover, data signals of the negative polarity are written
into the pixel electrode 171b, and data signals of a positive
polarity are written into the pixel electrode 17NB.

[0097] The above allows for having a dot reversal polarity
distribution of the data signals written into the pixels in F1,
and further allows for displaying a light-and-dark checkered
display (display in which bright sub-pixels and dark sub-
pixels are alternately aligned in each of the row direction and
the column direction).

[0098] On the other hand, the following drive method is
performedinF2. First, in F1, the data signal lines 15xand 15X
receive data signals of the negative polarity, and the data
signal lines 15y and 15Y receive data signals of a positive
polarity.

[0099] Simultaneously with a start of the kth horizontal
scanning period (i.e., switchover of data signals correspond-
ing to the kth horizontal scanning period), the pulse Pi of the
gate pulse signal GPi and the pulse Pj of the gate pulse signal
GPj rise, and simultaneously with the start of the (k+1)th
horizontal scanning period (termination of the kth horizontal
scanning period), the pulse Pi and the pulse Pj fall. Further-
more, simultaneously with the start of the (k+1)th horizontal
scanning period (termination of the kth horizontal scanning
period), the storage capacitor wire signal Csk is reversed from
the positive polarity to the negative polarity, and the storage
capacitor wire signal Csp is reversed from the negative polar-
ity to the positive polarity.

[0100] Thereafter, simultaneously with the start of the
(k+1)th horizontal scanning period, the pulse Pm of the gate
pulse signal GPm and the pulse Pn of the gate pulse signal
GPn rise, and simultaneously with the start of the (k+2)th
horizontal scanning period, the pulse Pmand the pulse Pn fall.
Furthermore, simultaneously with the start of the (k+2)th
horizontal scanning period, the storage capacitor wire signal
Csq is reversed from the positive polarity to the negative
polarity, and the storage capacitor wire signal Csr is reversed
from the negative polarity to the positive polarity.
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[0101] With the present liquid crystal display apparatus, it
is possible to display a halftone with use of the bright and dark
sub-pixels, which allows for improving viewing angle char-
acteristics. Moreover, the light-and-dark checkered display
allows for preventing striped unevenness, which is caused by
having the bright sub pixels or dark sub pixels be consecu-
tively arranged.

[0102] Moreover, also with the present liquid crystal dis-
play apparatus, two scanning pulses rise at a timing in which
two scanning pulses fall. Accordingly, an effect (fall of elec-
tric potential) received by the data signal line due to the fall of
the two scanning pulses is canceled out by the effect (rise of
electric potential ) received by the data signal lines due to the
rise of the two scanning pulses. This as a result allows for
reducing the ripple (wavelike variation) in the electric poten-
tial of the data signal lines in the 1V reversal driving, which
prevents the phenomenon that the size of the ripple increases
as the supply source of the data signal becomes more distant
(see FIG. 36), thereby improving the display quality.

[0103] In the driving method of FIG. 14, simultaneously
with the start of the horizontal scanning period corresponding
to the current stage the scanning pulse of the current stage
rises, and simultaneously with the start of the horizontal
scanning period corresponding to a subsequent stage (termi-
nation of the horizontal scanning period corresponding to the
current stage) the scanning pulse of the current stage falls.
However, the driving method is not limited to this example.
For example, the scanning pulse of the current stage may be
risen simultaneously with a start of a horizontal scanning
period corresponding to a preceding stage, and the scanning
pulse of the current stage may be fallen simultaneously with
a start of the horizontal scanning period corresponding to a
subsequent stage (termination of a horizontal scanning period
corresponding to the current stage), as illustrated in FIG. 16.
In this case, the scanning pulse has a width of 2H.

[0104] More specifically, the pulse Pi and the pulse Pj rise
simultaneously with the start of the (k—1)th horizontal scan-
ning period, the pulse Pm and the pulse Pn rise simulta-
neously with the start of the kth horizontal scanning period,
the pulse Pi and the pulse Pj fall simultaneously with the start
of the (k+1)th horizontal scanning period (termination of kth
horizontal scanning period), and the pulse Pm and the pulse
Pn fall simultaneously with the start of the (k+2)th horizontal
scanning period.

[0105] The driving method of FIG. 16 allows for precharg-
ing in the first half (1H) of the pulse and allow for carrying out
amain write in the second half (1H) of the pulse. Hence, it is
possible to improve the pixel charging rate. In this case also,
two scanning pulses rise at a timing in which two scanning
pulses fall, which allows for preventing the phenomenon that
the size of the ripple increases as the supply source of the data
signal becomes more distant (see FIG. 36), thereby improv-
ing the display quality.

[0106] One specific example of the liquid crystal panel of
FIG. 13 (portion including pixels 101, 102, 105, and 106) is
illustrated as a plan view in FIG. 17 and as a cross sectional
view in FIG. 18. In the active matrix substrate of the present
liquid crystal panel, the scanning signal lines 16i and 16/
which extend in a row direction and storage capacitor wires
18%, 18p, and 184 which extend in the row direction are
provided on a transparent substrate 31. A gate insulating film
43 is provided so as to cover these members, and on the gate
insulating film 43, a metal layer is formed, which metal layer
includes: the data signal lines 15x, 15y, 15X, and 15Y each
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extending in a column direction; semiconductor layers (i
layer and n+ layer) and source electrodes and drain electrodes
for each of the transistors 12ia, 12ib, 12ja, 12jb, 121A, 121B,
12JA, and 12JB; drain draw-out electrodes 27; and capacitor
electrodes 37. Moreover, an inorganic interlayer insulating
film 25 is provided so as to cover the metal layer, and an
organic interlayer insulating film 26 which is thicker than the
inorganic interlayer insulating film 25 is formed on an upper
layer of the inorganic interlayer insulating film 25. Further-
more, pixel electrodes 17ia, 17ib, 17ja, 12jb, 171A, 171B,
17JA, and 17]B are formed on the organic interlayer insulat-
ing film 26, and an alignment film 9 is formed so as to cover
these pixel electrodes. The inorganic interlayer insulating
film 25 and the organic interlayer insulating film 26 are hol-
lowed through at a section in which contact holes 11 are
opened; this allows for the pixel electrodes to be in contact
with respective capacitor electrodes 37. Meanwhile, the color
filter substrate 30 has a black matrix 13 and a colored layer
(color filter layer) 14 formed on the glass substrate 32, and a
common electrode (com) 28 is formed on an upper layer of
these layers. Furthermore, an alignment film 19 is provided so
as to cover the common electrode 28.

[0107] In the present liquid crystal panel, for instance, an
edge of the pixel electrode 17ia on an upstream side in the
scanning direction overlaps the storage capacitor wire 18%,
whereas an edge of the pixel electrode 17ia on a downstream
side in scanning direction overlaps an edge of the scanning
signal line 167 on the upstream side in the scanning direction.
From aplan view perspective, two edges of the pixel electrode
17ia which run along the column direction of the pixel elec-
trode 17ia cover the data signal line 15x and data signal line
15y, respectively. Moreover, an edge of the pixel electrode
17:b on the upstream side in the scanning direction overlaps
an edge of the scanning signal line 167 on the downstream side
in the scanning direction, whereas an edge of the pixel elec-
trode 17ib on the downstream side in the scanning direction
overlaps the storage capacitor wire 18p. From a plan view
perspective, the two edges of the pixel electrode 17ib which
run along the column direction of the pixel electrode 17ib
cover the data. signal line 15x and data signal line 15y, respec-
tively. Moreover, a storage capacitor is formed in a part on
which the capacitor electrode overlaps the storage capacitor
wire electrode in such a manner that a gate insulating film is
sandwiched between the capacitor electrode and the storage
capacitor wire.

Embodiment 3

[0108] FIG. 19 is an equivalent circuit diagram illustrating
aportion of aliquid crystal panel according to Embodiment 3.
As illustrated in F1G. 19, dispositions of the data signal lines,
the scanning signal lines, the storage capacitor wires, the
transistors, and the pixels in the present liquid crystal panel
are all the same as those in FIG. 2.

[0109] Two pixel electrodes are provided per pixel: a pixel
electrode 17ia of the pixel 101 is connected to the data signal
line 15x via the transistor 12/ that is connected to the scanning
signal line 164, and a pixel electrode 17ib of the pixel 101 is
connected to the pixel electrode 17ia viaa coupling capacitor;
apixel electrode 17ja of the pixel 102 is connected to the data
signal line 5y via the transistor 12f that is connected to the
scanning signal line 16j; a pixel electrode 17;b of the pixel
102 is connected to the pixel electrode 17ja via a coupling
capacitor; a pixel electrode 17ma of the pixel 103 is con-
nected to the data signal line 15x via the transistor 12m that is
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connected to the scanning signal line 16, and a pixel elec-
trode 17mb of the pixel 103 is connected to the pixel electrode
17ma via a coupling capacitor; a pixel electrode 17ra of the
pixel 104 is connected to the data signal line 15y via the
transistor 12 that is connected to the scanning signal line 167
and a pixel electrode 17nb of the pixel 104 is connected to the
pixel electrode 17na via a coupling capacitor; a pixel elec-
trode 171A ofthe pixel 105 is connected to the data signal line
15Y via the transistor 121 that is connected to the scanning
signal line 16/, and a pixel electrode 17IB of the pixel 105 is
connected to the pixel electrode 171A via a coupling capaci-
tor; and a pixel electrode 17JA of the pixel 106 is connected to
the data signal line 15X via the transistor 12] that is connected
to the scanning signal line 16/, and a pixel electrode 17JB of
the pixel 106 is connected to the pixel electrode 17JA via a
coupling capacitor.

[0110] Note that the scanning signal line 16/ and the scan-
ning signal line 16i are selected simultaneously, and the scan-
ning signal line 16m and the scanning signal line 16» are
selected simultaneously (later described).

[0111] Respective storage capacitors are formed between
the storage capacitor wire 18p and each of the pixel electrodes
17ia,17ib,171A, and 171B, respective storage capacitors are
formed between the storage capacitor wire 18¢ and each of
the pixel electrodes 17ja, 17jb, 17JA, and 17JB, respective
storage capacitors are formed between the storage capacitor
wire 187 and each of the pixel electrodes 17ma, 17nb, 1TMA,
and 17MB, and respective storage capacitors are formed
between the storage capacitor wire 18s and each of the pixel
electrodes 17na, 17nb, 17TNA, and 17NB. Moreover, although
notillustrated, respective liquid crystal capacitors are formed
between each of the pixel electrodes and the common elec-
trode.

[0112] FIG. 20 is a timing chart illustrating a driving
method of the present liquid crystal display apparatus includ-
ing the liquid crystal panel (normally black mode) of FIG. 19.
Sx, Sy, SX, and SY represent data signals (data signals) that
are supplied to the data signal lines 15x, 15y, 15X, and 15Y,
respectively, and GPi, GPj, GPm, and GPn represent gate
pulse signal supplied to the scanning signal lines 16, 16,
16m, and 16n, respectively.

[0113] Asillustrated in FIG. 20, the data signal lines and the
scanning signal lines are driven as illustrated in FIG. 1. Just
one of the two pixel electrodes capacitively coupled within
the pixel is connected to a transistor and the other pixel is
electrically floating. This makes an electric potential of one of
the pixel electrodes (e.g., 17ia) be identical to that of the data
signal, and makes an electric potential of other pixel electrode
(e.g., 17ib) be identical to the electric potential of the data
signal or that close to Vcom (electric potential of the common
electrode). Therefore, the electric potentials of the pixel elec-
trodes 17ia, 17ib, 17ja, 17jb, 171A, 171B, 17ma, 17nb, 17na,
and 17rb become as shown as Via, Vib, Vja, Vijb, VIA, VIB,
Vma, Vmb, Vna, and Vnb illustrated in FIG. 20, respectively,
and the polarity distribution of each of the pixels and the
disposition of the bright and dark sub pixels in each of the
pixels in F1 of FIG. 20, are as illustrated in FIG. 21.

[0114] Sinceitisalsopossibleto display a halftone withuse
of the bright and dark sub pixels in the present liquid crystal
display apparatus, it is possible to improve the viewing angle
characteristics.

[0115] Moreover, two scanning pulses rise at a timing in
which two scanning pulses fall. Accordingly, the effect (fall
of electric potential) received by the data signal lines due to
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the fall of the two scanning pulses is canceled out by the effect
(rise of electric potential) received by the data signal lines due
to the rise of the two scanning pulses. This as a result allows
for reducing the ripple (wavelike variation) in the electric
potential of the data signal lines in the 1V reversal driving,
which prevents the phenomenon that the size of the ripple
increases as the supply source of the data signal becomes
more distant (see FIG. 36), thereby improving the display

quality.
Embodiment 4

[0116] FIG. 22 is an equivalent circuit diagram illustrating
aportion of aliquid crystal panel according to Embodiment 4.
As illustrated in FIG. 22, the dispositions of the data signal
lines, the scanning signal lines, the storage capacitor wires

and the pixels in the present liquid crystal panel are identical
to those in FIG. 2.

[0117] Two pixel electrodes are disposed per pixel: a pixel
electrode 17ia of the pixel 101 is connected to the data signal
line 15x via a transistor 12/a that is connected to the scanning
signal line 167, and a pixel electrode 17ib is connected to (i)
the data signal line 15x via a transistor 12ib that is connected
to the scanning signal line 16 and (ii) a capacitor electrode
forming a capacitor with the storage capacitor wire 18¢, viaa
transistor 112m that is connected to the scanning signal line
16m; apixel electrode 17ja of the pixel 102 is connected to the
data signal line 15y via a transistor 12ja that is connected to
the scanning signal line 16/, and the pixel electrode 1775 is
connected to (i) the data signal line 15y via a transistor 12jb
that is connected to the scanning signal line 16/ and (ii) a
capacitor electrode forming a capacitor with the storage
capacitor wire 187, via a transistor 112 that is connected to
the scanning signal line 16%; a pixel electrode 17ma of the
pixel 103 is connected to the data signal line 15x via a tran-
sistor 12ma that is connected to the scanning signal line 16,
and the pixel electrode 17mé is connected to (i) the data signal
line 15x via a transistor 12nb that is connected to the scanning
signal line 16m and (ii) a capacitor electrode forming a
capacitor with the storage capacitor wire 18s, via a. transistor
112w that is connected to the scanning signal line 16w; the
pixel electrode 17ra of the pixel 104 is connected to the data
signal line 15y via a transistor 12ra that is connected to the
scanning signal line 16, and the pixel electrode 17nb is
connected to (i) the data signal line 15y via a transistor 12rb
that is connected to the scanning signal line 16» and (ii) a
capacitor electrode forming a capacitor with a storage capaci-
tor wire subsequent to (on a downstream side of the scanning
direction) the storage capacitor wire 18s via a transistor that is
connected to a scanning signal line of a subsequent stage of
the scanning signal line 16w; a pixel electrode 171A of the
pixel 105 is connected to the data signal line 15Y via a
transistor 12IA that is connected to the scanning signal line
16/, and a pixel electrode 17IB is connected to (i) the data
signal line 15Y via a transistor 12IB that is connected to the
scanning signal line 16/ and (ii) a capacitor electrode forming
a capacitor with the storage capacitor wire 18¢, via a transis-
tor 112M that is connected to the scanning signal line 16m;
and a pixel electrode 17JA of the pixel 106 is connected to the
data signal line 15X via a transistor 12JA that is connected to
the scanning signal line 16/, and a pixel electrode 17]B is
connected to (1) the data signal line 15X via a transistor 12JB
that is connected to the scanning signal line 16/ and (ii) a
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capacitor electrode forming a capacitor with the storage
capacitor wire 187, via a transistor 112N that is connected to
the scanning signal line 167.

[0118] Note that the scanning signal line 16/ and the scan-
ning signal line 16; are selected simultaneously, and the scan-
ning signal line 16m and the scanning signal line 16x are
selected simultaneously (later described).

[0119] Moreover, respective storage capacitors are formed
between the storage capacitor wire 18p and each of the pixel
electrodes 17ia, 17ib, 171A, and 17IB, respective storage
capacitors are formed between the storage capacitor wire 18¢
and each of the pixel electrodes 17ja, 17/b, 17JA, and 17]B,
respective storage capacitors are formed between the storage
capacitor wire 187 and each of the pixel electrodes 17ma,
17nb, 1TMA, and 17MB, and respective storage capacitors
are formed between the storage capacitor wire 18s and each of
the pixel electrodes 17na, 17nb, 17NA, and 17NB. Moreover,
although not illustrated, respective liquid crystal capacitors
are formed between each of the pixel electrodes and the
common electrode.

[0120] FIG. 23 is a timing chart showing a driving method
of the present liquid crystal display apparatus including the
liquid crystal panel (normally black mode) of FIG. 22. Note
that Sx, Sy, SX, and SY represent data signals (data signals)
that are supplied to the data signal lines 15x, 15y, 15X, and
15Y, respectively, and GPi, GPj, GPm, and GPn represent
gate pulse signals supplied to the scanning signal lines 16/,
16/, 16m, and 16, respectively.

[0121] As illustrated in FIG. 23, although the data signal
lines and scanning signal lines are driven as illustrated in FIG.
1, the two pixel electrodes disposed in a. single pixel are
connected to a same data signal line via different transistors,
and just one of the two pixel electrodes is connected to a
capacitor electrode via a transistor connected to a scanning
signal line of a latter stage, which capacitor electrode forms a
capacitor with the storage capacitor wire. Hence, an electric
potential of the one of the two pixel electrodes becomes same
as that of a data signal or that closer to Vcom (electric poten-
tial of the common electrode) after the scanning signal line of
the latter stage becomes active, and the electric potential of
the other pixel electrode becomes an electric potential iden-
tical to that of the data signal. Hence, the electric potentials of
the pixel electrodes 17ia, 17ib,17ja, 17, 171A, 171B, 17ma,
17nb,17na, 17nbbecome as shown in Via, Vib, Vja, Vib, VIA,
VIB, Vma, Vmb, Vna, and Vnb of FIG. 23, respectively, and
the polarity distribution of the pixels and the disposition of the
bright and dark sub pixels of the pixels in F1 of FIG. 23 are as
illustrated in FIG. 24.

[0122] Since the present liquid crystal display apparatus is
capable of displaying a halftone with use of the bright and
dark sub pixels, it is possible to improve the viewing angle
characteristics. Furthermore, each of the two pixel electrodes
disposed in the one pixel do not become electrically floating,
so it is possible to prevent any image sticking and the like of
the pixels.

[0123] Moreover, at a timing in which two scanning pulses
fall, another two scanning pulses rise. Accordingly, the effect
(fall of electric potential) received by the data signal lines due
to the fall of the two scanning pulses is canceled out by the
effect (rise of electric potential) received by the data signal
lines due to the rise of the two scanning pulses. This as a result
allows for reducing the ripple (wavelike variation) in the
electric potential of the data signal lines in the 1V reversal
driving, which prevents the phenomenon that the size of the
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ripple increases as the supply source of the data signal
becomes more distant (see FIG. 36), thereby improving the
display quality.

Embodiment 5

[0124] FIG. 25 is an equivalent circuit diagram illustrating
aportion of aliquid crystal panel according to Embodiment 5.
As illustrated in FIG. 25, the dispositions of the data signal
lines, the scanning signal lines, the storage capacitor wires
and the pixels in the present liquid crystal panel are identical
to those in FIG. 13.

[0125] Two pixel electrodes are provided per pixel: the
pixel electrode 17ia of the pixel region 101 is connected to the
data signal line 15x via the transistor 12ia that is connected to
the scanning signal line 167, and the pixel electrode 17ib of the
pixel region 101 is connected to the data signal line 15y via the
transistor 12ib that is connected to the scanning signal line
16i; the pixel electrode 17ja of the pixel region 102 is con-
nected to the data signal line 15x via the transistor 12ja that is
connected to the scanning signal line 16/, and the pixel elec-
trode 175 of the pixel region 102 is connected to the data
signal line 15y via the transistor 12/b that is connected to the
scanning signal line 167, the pixel electrode 17ma of the pixel
region 103 is connected to the data signal line 15x via the
transistor 12ma that is connected to the scanning signal line
16m, and the pixel electrode 17mb of the pixel region 103 is
connected to the data signal line 15y via the transistor 12rb
that is connected to the scanning signal line 16m; the pixel
electrode 17na of the pixel 104 is connected to the data signal
line 15x via the transistor 12xa that is connected to the scan-
ning signal line 167, and the pixel electrode 171b of the pixel
104 is connected to the data signal line 15y via the transistor
12nb that is connected to the scanning signal line 16x; the
pixel electrode 171A of the pixel 105 is connected to the data
signal line 15X via the transistor 121A that is connected to the
scanning signal line 16, and the pixel electrode 171B of the
pixel 105 is connected to the data signal line 15Y via the
transistor 121B that is connected to the scanning signal line
16/; and the pixel electrode 17JA of the pixel 106 is connected
to the data signal line 15X via the transistor 12JA of the
scanning signal line 167, and the pixel electrode 17JB of the
pixel 106 is connected to the data signal line 15Y via the
transistor 12JB that is connected to the scanning signal line
16;.

[0126] Moreover, respective storage capacitors are formed
between the storage capacitor wire 18% and each of the pixel
electrodes 17ia and 17IA, respective storage capacitors are
formed between the storage capacitor wire 18p and each of
the pixel electrodes 17ib, 17IB, 17ja, and 17JA, respective
storage capacitors are formed between the storage capacitor
wire 184 and each of the pixel electrodes 17jb, 17IB, 17ma,
and 17MA, and respective storage capacitors are formed
between the storage capacitor wire 18~ and each of the pixel
electrodes 17nb, 17MB, 17na, and 17NA. Moreover,
although not illustrated, respective liquid crystal capacitors
are formed between each of the pixel electrodes and the
common electrode.

[0127] FIG. 26 is a timing chart showing a driving method
of the present liquid crystal display apparatus including the
liquid crystal panel (normally black mode) of FIG. 25. Sx, Sy,
SX. and SY represent data signals (data signals) that are
supplied to the data signal lines 15x, 15y, 15X, and 15Y,
respectively, and GPi, GPj, GPm, and GPn represent gate
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pulse signals that are supplied to the scanning signal lines 16,
16/, 16m, and 16m, respectively.

[0128] As illustrated in FIG. 26, in the present drive
method, one scanning signal line is selected and data signals
whose polarities are reversed per vertical scanning period
(1V) are supplied to the data signal lines. In a single vertical
scanning period, data signals (signal potentials) respectively
supplied to two data signal lines which are associated to a
single pixel column are made to have identical polarities, and
data signals that are respectively supplied to two adjacent data
signal lines which each are associated with different pixel
columns are made to have different polarities. Furthermore,
in a single horizontal scanning period, an absolute value
(Veom serving as a standard) of data signals supplied to one
of the two data signal lines associated with the single pixel
column is made not more than an absolute value of the data
signals supplied to the other data signal line.

[0129] At atiming in which a scanning pulse falls, another
scanning pulse rises; simultaneously with a start ofa horizon-
tal scanning period corresponding to the current stage, a
scanning pulse of the current stage rises, and simultaneously
with a start of a horizontal scanning period corresponding to
a subsequent stage (termination of the horizontal scanning
period corresponding to the current stage), the scanning pulse
of the current stage falls.

[0130] More specifically, F1 of consecutive frames F1 and
F2 is driven by the following driving method. First, in F1, the
data signal lines 15x and 15y receive data signals of a positive
polarity, and the data signal lines 15X and 15Y receive data
signals of a negative polarity.

[0131] Simultaneously with a start of the kth horizontal
scanning period (i.e. switchover to a data signal correspond-
ing to the kth horizontal scanning period), the gate pulse
signal GPi rises, and simultaneously with a start of the (k+1)
th horizontal scanning period (termination of the kth horizon-
tal scanning period), the pulse Pi rises.

[0132] Hence, as illustrated in FIGS. 26 and 27, data signals
of a positive polarity are written into the pixel electrode 17ia
of the pixel 101, and data signals of a positive polarity having
an absolute value smaller than that of the data signal written
into the pixel electrode 17ia are written into the pixel elec-
trode 17ib. Moreover, data signals of a negative polarity is
written into the pixel electrode 171B ofthe pixel 105, and data
signals of a negative polarity having an absolute value smaller
than that of the data signal written into the pixel electrode
171IB are written into the pixel electrode 17IA.

[0133] Moreover, simultaneously with a start of the (k+1)th
horizontal scanning period, the pulse Pj of the gate pulse
signal GPj rises, and simultaneously with a start of the (k+2)
th horizontal scanning period, the pulse P;j falls.

[0134] Hence, as illustrated in FIGS. 26 and 27, data signals
of a positive polarity are written into the pixel electrode 17ja
of the pixel 102, and data signals of a positive polarity having
an absolute value smaller than that of the data signal written
into the pixel electrode 17ja are written into the pixel elec-
trode 17jb. Moreover, data signals of a negative polarity are
written into the pixel electrode 17IB of'the pixel 106, and data
signals of a negative polarity having an absolute value smaller
than that of the data signal written into the pixel electrode
171B are written into the pixel electrode 17JA.

[0135] Simultaneously with the start of the (k+2)th hori-
zontal scanning period, the pulse Pm of the gate pulse signal
GPm rises, and simultaneously with the start of the (k+3)th
horizontal scanning period, the pulse Pm falls.
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[0136] As a result, as illustrated in FIGS. 26 and 27, data
signals of a positive polarity are written into the pixel elec-
trode 17ma of the pixel 103, and data signals of a positive
polarity having an absolute value smaller than that of the data.
signals written into the pixel electrode 17ma are written into
the pixel electrode 17mb. Moreover, data signals of a negative
polarity are written into the pixel electrode 17MB of'the pixel
107, and data signals of a negative polarity having an absolute
value smaller than that of the data signals written into the
pixel electrode 17MB are written into the pixel electrode
17MA.

[0137] Moreover, simultaneously with the (k+3)thhorizon-
tal scanning period, the pulse Pn of the gate pulse signal GPn
rises, and simultaneously with the start ofa (k+4 )th horizontal
scanning period, the pulse Pn rises.

[0138] As a result, as illustrated in FIGS. 26 and 27, data
signals of a positive polarity are written into the pixel elec-
trode 17ra of the pixel 104, and data signals of a positive
polarity having an absolute value smaller than that of the data
signals written into the pixel electrode 17ra are written into
the pixel electrode 171b. Moreover, data signals of a negative
polarity are written into the pixel electrode 17NB of the pixel
108, and data signals of a negative polarity having an absolute
value smaller than that of the data signals written into the
pixel electrode 17NB are written into the pixel electrode
17NA.

[0139] Since the present liquid crystal display apparatus is
capable of displaying a halftone with use of the bright and
dark sub pixels, it is possible to improve the viewing angle
characteristics. Moreover, the light-and-dark checkered dis-
play allows for preventing striped unevenness, which is
caused by having the bright sub pixels or dark sub pixels be
consecutively arranged.

[0140] Moreover, also with the present liquid crystal dis-
play apparatus, at the timing in which one scanning pulse
falls, another scanning pulse rises. Accordingly, an effect (fall
of electric potential) received by the data signal line due to the
fall of the scanning pulse is canceled out by an effect (rise of
electric potential) received by the data signal line caused by
the rise of a scanning pulse. This as a result allows for reduc-
ing the ripple (wavelike variation) in the electric potential of
the data signal lines in the 1V reversal driving, which prevents
the phenomenon that the size of the ripple increases as the
supply source of the data signal becomes more distant (see
FIG. 36), thereby improving the display quality.

Embodiment 6

[0141] FIG. 28 is an equivalent circuit diagram illustrating
aportion of aliquid crystal panel according to Embodiment 6.
As illustrated in FIG. 28, in the present liquid crystal panel,
data signal lines 15z, 15x, and 15X are arranged in this order,
and scanning signal lines 164, 167, 16m, 16%, and 16w, each of
which extend in a row direction (left-right direction in FIG.
28), are arranged in this order. A pixel 101 is provided asso-
ciated with an intersection where the data signal line 15x
intersects with the scanning signal line 16/, a pixel 102 is
provided associated with an intersection where the data signal
line 15x intersects with the scanning signal line 16/, a pixel
103 is provided associated with an intersection where the data
signal line 15x intersects with the scanning signal line 16m, a
pixel 104 is provided associated with an intersection where
the data signal line 15x intersects with the scanning signal line
16n, the pixel 105 is provided associated with an intersection
where the data signal line 15X intersects with the scanning
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signal line 16i, a pixel 106 is provided associated with an
intersection where the data signal line 15X intersects with the
scanning signal line 167, the pixel 107 is provided associated
with an intersection where the data signal line 15X intersects
with the scanning signal line 16, and a pixel 108 is provided
associated with an intersection where the data signal line 15X
intersects with the scanning signal line 167. A storage capaci-
tor wire 18p is provided associated with the pixels 101 and
105, a storage capacitor wire 18¢ is provided associated with
the pixels 102 and 106, a storage capacitor wire 18~ is pro-
vided associated with the pixels 103 and 107, and a storage
capacitor wire 18s is provided associated with the pixels 104
and 108.

[0142] On either sides of a pixel column a that includes the
pixels 101 to 104 are disposed (i) a pixel column y and (ii) a
pixel column f that includes the pixels 105 to 108. The data
signal line 15x is disposed associated with the pixel column a,
and the data signal line 15X is disposed associated with the
pixel column f3.

[0143] Furthermore, one pixel electrode is disposed per
pixel: a pixel electrode 17i of the pixel 101 is connected to the
data signal line 15x via a transistor 12i that is connected to the
scanning signal line 16i; a pixel electrode 17j of the pixel 102
is connected to the data signal line 15x via a transistor 12 that
is connected to the scanning signal line 16j; a pixel electrode
17m of the pixel 103 is connected to the data signal line 15x
via a transistor 12m that is connected to the scanning signal
line 16m; a pixel electrode 17z of the pixel 104 is connected
to the data signal line 15x via a transistor 12» that is connected
to the scanning signal line 16x; a pixel electrode 171 of the
pixel 105 is connected to the data signal line 15X via a
transistor 121 that is connected to the scanning signal line 167;
a pixel electrode 17] of the pixel 106 is connected to the data
signal line 15X via a transistor 12] that is connected to the
scanning signal line 16/; a pixel electrode 17M of the pixel
107 is connected to the data signal line 15X via a transistor
12M that is connected to the scanning signal line 16m; and a
pixel electrode 17N of the pixel 108 is connected to the data
signal line 15X via a transistor 12N that is connected to the
scanning signal line 16z.

[0144] Moreover, respective storage capacitors are formed
between the storage capacitor wire 18p and each of the pixel
electrodes 17i and 171, respective storage capacitors are
formed between the storage capacitor wire 18¢ and each of
the pixel electrodes 17 and 171, respective storage capacitors
are formed between the storage capacitor wire 187 and each of
the pixel electrodes 17m and 17M, and respective storage
capacitors are formed between the storage capacitor wire 18s
and each of the pixel electrodes 177 and 17N. Furthermore,
respective liquid crystal capacitors are formed between each
of the pixel electrodes and the common electrode com.
[0145] FIG. 29 is a timing chart illustrating a driving
method of the present liquid crystal display apparatus includ-
ing the liquid crystal panel (normally black mode) illustrated
in FIG. 28. Sz, Sx, and SX represent data signals (data sig-
nals) that are supplied to the data signal lines 15z, 15x, and
15X, respectively, and GPi, GPj, GPm, and GPn represent
gate pulse signals that are supplied to the scanning signal lines
16i, 16/, 16m, and 16x, respectively.

[0146] As illustrated in FIG. 29, in the present drive
method, one scanning signal line is selected simultaneously
and data signals whose polarities are reversed per vertical
scanning period (1V) are supplied to the data signal lines. In
a single vertical scanning period, data signals respectively

Feb. 5, 2015

supplied to two adjacent data signal lines disposed associated
with different pixel columns are made to have different
polarities. At a timing in which one scanning pulse falls, one
scanning pulse rises; simultaneously with a start of the hori-
zontal scanning period corresponding to a current stage, a
scanning pulse of the current stage rises, and simultaneously
with a start of the horizontal scanning period corresponding
to a subsequent stage (termination of the horizontal scanning
period corresponding to the current stage), the scanning pulse
of the current stage falls.

[0147] Forexample, in F1, the data signal lines 15zand 15X
receive data signals of a negative polarity, and the data signal
line 15x receives data signals of a positive polarity.

[0148] Simultaneously with the start of the kth horizontal
scanning period (i.e. switchover to a data signal correspond-
ing to the kth horizontal scanning period), the pulse Pi of the
gate pulse signal GPi rises, and simultaneously with the start
of the (k+1)th horizontal scanning period (termination of the
kth horizontal scanning period), the pulse Pi falls. Moreover,
simultaneously with the start of the (k+1)th horizontal scan-
ning period, the pulse Pj of the gate pulse signal GPj rises, and
simultaneously with the start of the (k+2)th horizontal scan-
ning period, the pulse Pj falls. Moreover, simultaneously with
the start of the (k+2)th horizontal scanning period, the pulse
Pm of the gate pulse signal GPm rises, and simultaneously
with the (k+3)th horizontal scanning period, the pulse Pm
falls. Moreover, simultaneously with the start of the (k+3)th
horizontal scanning period, the pulse Pn of the gate pulse
signal GPn rises, and simultaneously with the start of the
(k+4)th horizontal scanning period, the pulse Pn falls.
[0149] In the present liquid crystal display apparatus, at a
timing in which one scanning pulse falls, another one scan-
ning pulse rises. Hence, an effect (fall of electric potential)
received by the data signal line due to the fall of the one
scanning pulse is canceled out by the effect (rise of electric
potential) received by the data signal line due to the rise of
another one scanning pulse. As a result, the ripple (wavelike
variation) generated in the electric potential of the data signal
line can be reduced even in the 1V reversal driving. This
allows for preventing the phenomenon that the size of the
ripple increases as the supply source of the data signal
becomes more distant (see FIG. 36), thereby improving the
display quality.

[0150] Inthe drivemethod of FIG. 29, the scanning pulse of
the current stage rises simultaneously with the start of the
horizontal scanning period corresponding to the current
stage, and the scanning pulse of the current stage falls simul-
taneously with a start of the horizontal scanning period of a
subsequent stage (termination of the horizontal scanning
period corresponding to the current stage). However, the driv-
ing method is not limited to this example. For instance, the
method may be as illustrated in FIG. 30, in which the scan-
ning pulse of the current stage rises simultaneously with a
start of a horizontal scanning period corresponding to a pre-
ceding stage, and the scanning pulse of the current stage falls
simultaneously with a start of the horizontal scanning period
corresponding to a subsequent stage (termination of the hori-
zontal scanning period corresponding to the current stage). In
this case, the scanning pulse has a width of 2H.

[0151] More specifically, the pulse Pi rises simultaneously
with the start of the (k-1)th horizontal scanning period, the
pulse Pj rises simultaneously with the start of the kth hori-
zontal scanning period, and simultaneously with the start of
the (k+1)th horizontal scanning period (termination of the kth
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horizontal scanning period), the pulse Pi falls while the pulse
Pmrises. Moreover, simultaneously with the start of the (k+2)
th horizontal scanning period, the pulse Pj falls while the
pulse Pn rises.

[0152] The drive method of FIG. 30 allows for precharging
during a first half (1H) of the pulse and for carrying out a main
charge during a second half (1H) of the pulse. This allows for
improving the pixel charging rate. Of course in this case also,
one scarning pulse rises at a timing in which one scanning
pulse falls. This allows for preventing the phenomenon that
the size of the ripple increases as the supply source of the data
signal becomes more distant (see FIG. 36), thereby improv-
ing the display quality.

[0153] In each of the embodiments, 1V reversal driving is
used as one type of the LT reversal driving, however the
reversal driving is not limited to the LT reversal driving.
Alternatively, nV reversal driving may be used (for example,
polarities of data signals that are supplied to the data signal
lines may be reversed per two frames) or nH reversal driving
may be used (for example, polarities of data signals that are
supplied to the data signal lines may be reversed per 12H).
[0154] The waveform shown in FIG. 1 and the like of the
signal potential that is supplied to the data signal lines is of a
case where leading-in of pixel potential at a time when a
transistor is turned OFF can be ignored (a case where a center
value of the signal potential=Vcom) (for easy description). In
a case where the leading-in of the pixel potential cannot be
ignored, the center value of the signal potential is to be higher
than Vcom, and further in a case where a leading-in amount
varies based on gray scales (data signals), the center value is
to be varied in accordance with the gray scales (data signals).
[0155] FIG. 31 is a block diagram illustrating a configura-
tion of the present liquid crystal display apparatus. As illus-
trated in FIG. 31, the present liquid crystal display apparatus
includes a display section (liquid crystal panel), a source
driver (SD), a gate driver (GD), and a display control circuit.
The source driver drives data signal lines, the gate driver
drives scanning signal lines, and the display control circuit
controls the source driver and the gate driver. A storage
capacitor wire driving circuit for driving storage capacitor
wires (Cs wires) may also be provided if necessary.

[0156] The display control circuit receives, from an exter-
nal signal source (e.g., a tuner), a digital video signal Dv
representing an image to be displayed, a horizontal sync
signal HSY and vertical sync signal VSY corresponding to
the digital video signal Dv, and a control signal De for con-
trolling a display operation. Moreover, based on these
received signals Dv, HSY, VSY, and Dc, the display control
circuit generates, as signals for displaying on the display
section the image represented by the digital video signal Dv,
adata start pulse signal SSP, a data clock signal SCK, a digital
image signal DA (signal corresponding to the digital video
signal Dv) representing the image to be displayed, a gate start
pulse signal GSP, a gate clock signal GCK, and a gate driver
output control signal (scanning signal output control signal)
GOE. The display control circuit then outputs these signals.
[0157] More specifically, the display control circuit (i) out-
puts the video signal Dv as the digital image signal DA, after
carrying out timing adjustment and the like of the video signal
Dv by use of an inner memory as necessary, (ii) generates the
data clock signal SCK as a signal made up of a pulse corre-
sponding to pixels in the image that the digital image signal
DA represents, (iil) generates the data start pulse signal SSP
as a signal that, based on the horizontal sync signal HSY,
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becomes a high-level (H level) for just a predetermined time
per horizontal scanning period, (iv) generates a gate start
pulse signal GSP as a signal that, based on the vertical sync
signal VSY, becomes a H level for just a predetermined time
per frame period (one vertical scanning period), (v) generates
a gate clock signal GCK based on the horizontal sync signal
HSY, and (vi) generates a gate driver output control signal
GOE based on the horizontal sync signal HSY and control
signal Dc.

[0158] Among the signals that are generated in the display
control circuit as the aforementioned, the digital image signal
DA, apolarity inversion signal POL. that controls a polarity of
the data signal (data data signal), the data start pulse signal
SSP, and the data clock signal SCK are inputted into the
source driver; whereas the gate start pulse signal GSP, gate
clock signal GCK, and gate driver output control signal GOE
are inputted into the gate driver.

[0159] The source driver successively generates, per one
horizontal scanning period, an analog potential (data signal)
that is equivalent to a pixel value in the scanning signal lines
of the image represented by the digital image signal DA,
based on the digital image signal DA, the data clock signal
SCK, the data start pulse signal SSP, and the polarity inver-
sion signal POL. The source driver then outputs these data
signals to the data signal lines.

[0160] The gate driver generates a gate on-pulse signal
based on the gate start pulse signal GSP, the gate clock signal
GCK, and the gate driver output control signal GOE, and
outputs this generated signal to the scanning signal line. This
causes the scanning signal lines to be selectively driven.
[0161] By driving the data signal lines and scanning signal
lines of the display section (liquid crystal panel) by the source
driver and gate driver as described above, a data signal is
written into a pixel electrode from the data signal lines via a
transistor (TFT) connected to the selected scanning signal
line. As aresult, a voltage is applied to a liquid crystal layer of
the sub pixels, which controls the amount of light transmitted
from the backlight. Accordingly, the image represented by the
digital video signal Dv is displayed on the sub pixels.
[0162] The following description explains one configura-
tion example of the present liquid crystal display device in a
case where the liquid crystal display device is applied to a
television receiver. FIG. 32 is a block diagram illustrating a
configuration of a liquid crystal display apparatus 800 foruse
in a television receiver. The liquid crystal display apparatus
800 includes: a liquid crystal display unit 84; aY/C separation
circuit 80, a video chroma circuit 81; an A/D converter 82; a
liquid crystal controller 83; a backlight driving circuit 85; a
backlight 86; a microcomputer (microcomputer) 87; and a
gradation circuit 88. The liquid crystal display unit 84
includes a liquid crystal panel, and a source driver and gate
driver for driving the liquid crystal panel.

[0163] In the liquid crystal display apparatus 800 of this
configuration, first, a composite color video signal Scv as a
television signal is inputted into the Y/C separation circuit 80
from outside, and the composite color video signal Scv is
divided into a brightness signal and a color signal. The bright-
ness signal and color signal are converted by the video
chroma circuit 81 into analog RGB signals that correspond to
the light’s three principle colors, and further the analog RGB
signals are converted by the A/D converter 82 into digital
RGB signals. The digital RGB signals are inputted into the
liquid crystal controller 83. Moreover, in the Y/C separation
circuit 80, horizontal and vertical sync signals are also
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retrieved from the composite color video signal Scv inputted
from the outside. These sync signals also are inputted into the
liquid crystal controller 83 via the microcomputer 87.
[0164] Inthe liquid crystal display unit 84, the digital RGB
signals are inputted from the liquid crystal controller 83 at a
predetermined timing, together with a timing signal based on
the sync signal. Moreover, in the gradation circuit 88, grada-
tion electric potentials are generated for each of the three
principle colors of color display R, G, B. These gradation
electric potentials are also supplied to the liquid crystal dis-
play unit 84. In the liquid crystal display unit 84, a driving
signal (data signal=signal electric potential, scanning signal
etc.) is generated by the source driver, gate driver and the like
provided inside, based on the RGB signals, the timing signal,
and the gradation electric potentials, and a color image is
displayed on the inner liquid crystal panel based on the driv-
ing signal. In order to display an image by the liquid crystal
display unit 84, it is necessary to irradiate light from a rear
side of liquid crystal panel inside of the liquid crystal display
unit. With the liquid crystal display apparatus 800, light is
irradiated on a rear side of the liquid crystal panel by having
the backlight driving circuit 85 drive the backlight 86 under
control of the microcomputer 87. Control of the entire system
including the foregoing processes is carried out by the micro-
computer 87. Video signals inputted from the outside (com-
posite color video signal) may be not just video signals based
on television broadcast, but may also be video signals cap-
tured by a camera and video signals supplied via Internet
connection. With use of the liquid crystal display apparatus
800, it is possible to perform image display based on various
video signals.

[0165] Inacase where an image based on television broad-
cast is displayed by the liquid crystal display apparatus 800, a
tuner section 90 is connected to the liquid crystal display
device 800 as illustrated in FIG. 33, thus configuring the
present television receiver 701. The tuner section 90 extracts
signals of channels to be received among waves (high fre-
quency signals) that are received by an antenna (not illus-
trated), and converts the extracted signals to intermediate
frequency signals. By detecting this intermediate frequency
signal, composite color video signals Scv as a television
signal are taken out. The composite color video signal Scv is,
as already described, inputted into the liquid crystal display
apparatus 800, and an image based on this composite color
video signal Scv is displayed on the liquid crystal display
apparatus 800.

[0166] FIG. 34 is an exploded perspective view of an
example illustrating one configuration of the present televi-
sion receiver. As illustrated in FIG. 34, the present television
receiver 701 includes, as its constituents, the liquid crystal
display apparatus 800, a first housing 801, and a second
housing 806. The first housing 801 and the second housing
806 sandwiches the liquid crystal display apparatus 800 so
that the liquid crystal display apparatus 800 is surrounded by
the two housings. The first housing 801 has an opening 801a
that transmits an image displayed on the liquid crystal display
apparatus 800. Moreover, the second housing 806 covers a
rear side of the liquid crystal display apparatus 800, and
includes an operation circuit 805 for operating the display
apparatus 8§00. Further, the second housing 806 has a support-
ing member 808 disposed on its lower side.

[0167] A display apparatus of the present invention is a
display apparatus including: scanning signal lines; and data
signal lines, wherein: each of the data signal lines receives
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data signals whose polarities are reversed per one vertical
scanning period, per plurality of vertical scanning periods, or
per plurality of horizontal scanning periods, in one horizontal
scanning period, one of two data signal lines receives a data
signal having a polarity and the other of the two data signal
lines receives another data signal having another polarity, the
two data signal lines being arranged adjacent to each other,
the scanning signal lines are made sequentially active in sets
of N line(s) (N is an integer of not less than 1), and at a timing
in which a set of N line(s) of the scanning signal line(s) is
deactivated from an active state, another set of N line(s) of the
scanning signal line(s) is activated from an inactive state.
[0168] According to the configuration, at a timing at which
a set of N line(s) of the scanning signal line(s) is deactivated,
another set of N line(s) of the scanning signal line(s) is acti-
vated; hence, an effect (e.g., fall of electric potential) received
by the data signal lines due to the deactivation of the set of N
line(s) of the scanning signal line(s) (e.g., fall of N scanning
pulses) is basically canceled by the effect (e.g., rise of electric
potential) received by the data signal lines due to activating
the set of N line(s) of scanning signal line(s) (e.g., rise of N
scanning pulses). This allows for reducing a ripple (wavelike
variation) generating in the electric potential of the data signal
lines also in LT reversal driving, which allows for preventing
a phenomenon that the size of the ripple increases as the
supply source of the data signal becomes more distant (see
FIG. 36), thereby improving display quality.

[0169] With the present display apparatus, a scanning sig-
nal line is activated by a rise of a scanning pulse supplied to
the scanning signal line and thereafter is deactivated by a fall
of the scanning pulse, or is activated by a fall of a scanning
pulse supplied to the scanning signal line and thereafter is
deactivated by a rise of the scanning pulse.

[0170] The present display apparatus may be configured in
such a manner that the N is not less than 2 (two scanning
signal lines are selected simultaneously).

[0171] The present display apparatus may be configured in
such a manner that a scanning pulse of a current stage is
activated simultaneously with a start of a horizontal scanning
period corresponding to the current stage, and the scanning
pulse of the current stage is deactivated simultaneously with
termination of the horizontal scanning period corresponding
to the current stage.

[0172] The present display apparatus may be configured in
such a manner that a scanning pulse of a current stage is
activated simultaneously with a start of a horizontal scanning
period corresponding to a preceding stage, and the scanning
pulse of the current stage is deactivated simultaneously with
termination of the horizontal scanning period corresponding
to the current stage.

[0173] The present display apparatus may be configured
further including a spare wire for use in repairing a discon-
nection of the data signal lines, a repaired data signal line of
the data signal lines receiving the data signals from one of'its
ends as well as receiving the data signals from the other one of
its ends via the spare wire.

[0174] The present display apparatus may be configured in
such a manner that the N is 2 and two of the scanning signal
lines are selected simultaneously, two of the data signal lines
are associated with a first pixel column and another two of the
data signal lines are associated with a second pixel column
adjacent to the first pixel column, each of pixels include at
least one pixel electrode, and a pixel electrode in the first pixel
column is connected, via a transistor, to any one of the two
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data signal lines associated with the first pixel column, and a
pixel electrode in the second pixel column is connected, via
another transistor, to any one of the two data signal lines
associated with the second pixel column.

[0175] The present display apparatus may be configured in
such a manner that the pixel electrode included in the first
pixel column is disposed so that the pixel electrode included
in the first pixel column overlaps the two data signal lines
associated with the first pixel column, and the pixel electrode
included in the second pixel column is disposed so that the
pixel electrode included in the second pixel column overlaps
the two data signal lines associated with the second pixel
column,

[0176] The present display apparatus may be configured in
such a manner that in each of the first pixel column and the
second pixel column, a pixel electrode of one of two consecu-
tive pixels is connected, via a transistor, to a data signal line
different from that connected to the pixel electrode of the
other one of the two consecutive pixels via another transistor,
and the transistor to which the pixel electrode included in the
one of the two consecutive pixels is connected, is connected
to one of the two scanning signal lines selected simulta-
neously, and the transistor to which the pixel electrode
included in the other one of the two consecutive pixels is
connected, is connected to the other one of the two scanning
signal lines selected simultaneously.

[0177] Thepresent display apparatus may be configured in
such a manner that in a same horizontal scanning period, the
two data signal lines associated with a same pixel column are
supplied with data signals of different polarities.

[0178] The present display apparatus may be configured in
such a manner that in a same horizontal scanning period, two
adjacent datasignal lines being associated with different pixel
columns are supplied with data signals of different polarities.

[0179] The present display apparatus may be configured in
such a manner that in a same horizontal scanning period, two
adjacent datasignal lines being associated with different pixel
columns are supplied with data signals of identical polarities.

[0180] The present display apparatus may be configured in
such a manner that a pixel includes a plurality of pixel elec-
trodes.

[0181] The present display apparatus may be configured
further including a plurality of storage capacitor wires, two
pixel electrodes provided in a pixel being connected to a same
data signal line via different transistors that are connected to
a same scanning signal line, one of the two pixel electrodes
forming a capacitor with a corresponding one of the storage
capacitor wires, and the other one of the two pixel electrodes
forming a capacitor with another one of the storage capacitor
wires.

[0182] The present display apparatus may be configured in
such amanner that two pixel electrodes provided in a pixel are
connected to each other via a capacitor, and just one of the two
pixel electrodes is connected to a corresponding one of the
data signal lines via a transistor that is connected to a corre-
sponding one of the scanning signal lines.

[0183] The present display apparatus may be configured
further including a plurality of storage capacitor wires, two
pixel electrodes provided in a pixel being connected to a same
data signal line via different transistors that are connected to
a same scanning signal line, one of the two pixel electrodes
being connected to a capacitor electrode via a transistor that is
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connected to another one of the scanning signal lines, the
capacitor electrode forming a capacitor with the storage
capacitor wire.

[0184] The present display apparatus may be configured in
such a manner that two data signal lines are associated with
one pixel, one of two pixel electrodes provided in the pixel is
connected to one of the two data signal lines via one of two
transistors that are connected to a same scanning signal line,
and the other one of the two pixel electrodes is connected to
the other one of the two data signal lines that is connected to
the other one of the two transistors.

[0185] The present display apparatus may be configured in
such a manner that the plurality of scanning signal lines and
the plurality of data signal lines are formed on a substrate, the
substrate further having a comb-shaped pixel electrode and a
common electrode being formed thereon.

[0186] A method of driving the present display apparatus is
a method of driving a display apparatus including scanning
signal lines and data signal lines, the method including: out-
putting, to each of the data signal lines, data signals whose
polarities are reversed per one vertical scanning period, per
plurality of vertical scanning periods, or per plurality of hori-
zontal scanning periods, while in one horizontal scanning
period, outputting a data signal having a polarity to one of two
data signal lines and outputting another data signal having
another polarity to the other of the two data signal lines, the
two data signal lines being arranged adjacent to each other;
activating the scanning signal lines sequentially in sets of N
line(s) (N is an integer of not less than 1); and activating, at a.
timing in which a set of N line(s) of the scanning signal line(s)
is deactivated from an active state, another set of N line(s) of
the scanning signal line(s) from an inactive state.

[0187] A present liquid crystal display apparatus includes
the display apparatus. Moreover, a present television receiver
includes: the liquid crystal display apparatus; and a tuner
section configured to receive television broadcast. The
present invention is not limited to the description of the
embodiments above, but may be altered by a skilled person
within the scope of the claims. An embodiment based on a
proper combination of technical means disclosed in different
embodiments is encompassed in the technical scope of the
present invention. Moreover, the effects described in the
embodiments merely serve as exemplifications of the present
invention.

INDUSTRIAL APPLICABILITY

[0188] The display apparatus of the present invention is
suitably used for a liquid crystal television, for example.

REFERENCE SIGNS LIST

[0189] 101 to 108 pixel

[0190] 12/, 12, 12m, 12n transistor

[0191] 15x, 15y, 15X, 15Y data signal line
[0192] 16:, 16, 16m, 16n scanning signal line
[0193] 17i, 17}, 17m, 17n pixel electrode
[0194] 18p, 18r, 18s storage capacitor wire
[0195] «., B pixel column

[0196] Pi, Pj, Pm, Pu pulse (scanning pulse)

1-21. (canceled)

22. A display apparatus comprising:

a first pixel column and a second pixel column adjacent
each other;

scanning signal lines extending in a row direction; and
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data signal lines extending in a column direction, wherein:

each of the data signal lines is configured to receive data
signals whose polarities are reversed per one vertical
scanning period, per plurality of vertical scanning peri-
ods, or per plurality of horizontal scanning periods,

in one horizontal scanning period, one of two data signal
lines is configured to receive a data signal having a
polarity and the other of the two data signal lines is
configured to receive another data signal having another
polarity, the two data signal lines being arranged adja-
cent to each other,

the scanning signal lines are made sequentially active in
sets of N lines,

when each of gate signals supplied to a set of N lines of the
scanning signal lines shows a change of falling, each of
gate signals supplied to another set of N lines of the
scanning signal lines shows a change of rising,

the N is 2 and two of the scanning signal lines are selected
simultaneously,

a first data signal line of the data signal lines, a second data
signal line of the data signal lines, a third data signal line
of the data signal lines and a fourth data signal line of the
data signal lines are such that the second data signal line
1s arranged after the first data signal line, the third data
signal line is arranged after the second data signal line
and the fourth data signal line is arranged after the third
data signal line,

the first data signal line and the second data signal line
correspond to the first pixel column, the first data signal
line being arranged on left side of the first pixel column
and the second data signal line being arranged on right
side of the first pixel column,

the third data signal line and the fourth data signal line
correspond to the second pixel column, the third data
signal line being arranged on left side of the second pixel
column and the fourth data signal line being arranged on
right side of the second pixel column,

the first pixel column includes at least one pixel connected
to the first data signal line via a first transistor and at least
one additional pixel connected to the second data signal
line via a second transistor,

the second pixel column includes at least one pixel con-
nected to the third data signal line via a third transistor
and at least one additional pixel connected to the fourth
data signal line via a fourth transistor,

the at least one pixel connected to the first transistor and the
at least one additional pixel connected to the fourth
transistor are adjacent in the row direction,

the first transistor and the fourth transistor are directly
connected to one of the two of the scanning signal lines
selected simultaneously,

the at least one additional pixel connected to the second

transistor and the at least one pixel connected to the third
transistor are adjacent in the row direction, and

the second transistor and the third transistor are directly

connected to the other of the two of the scanning signal
lines selected simultaneously.

23. The display apparatus according to claim 22, wherein
each one of the first, second, third and fourth scanning signal
lines is activated by a rise of a scanning pulse supplied to the
corresponding scanning signal line and thereafter is deacti-
vated by a fall of the scanning pulse, or is activated by a fall of
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a scanning pulse supplied to the corresponding scanning sig-
nal line and thereafter is deactivated by a rise of the scanning
pulse.

24. The display apparatus according to claim 23, wherein a
scanning pulse of a current stage is activated simultaneously
with a start of a horizontal scanning period corresponding to
the current stage, and the scanning pulse of the current stage
is deactivated simultaneously with termination of the hori-
zontal scanning period corresponding to the current stage.

25. The display apparatus according to claim 23, wherein a
scanning pulse of a current stage is activated simultaneously
with a start of a horizontal scanning period corresponding to
a preceding stage, and the scanning pulse of the current stage
is deactivated simultaneously with termination of the hori-
zontal scanning period corresponding to the current stage.

26. The display apparatus according to claim 22, further
comprising:

a spare wire foruse in repairing a disconnection of the data

signal lines, and

arepaired data signal line of the data signal lines receiving

the data signals from one of its ends as well as receiving
the data signals from the other one of its ends via the
spare wire.

27. The display apparatus according to claim 22, wherein at
least one pixel electrode included in the first pixel column is
disposed so that the at least one pixel electrode included in the
first pixel column overlaps the first data signal line and the
second data signal line, and

at least another pixel electrode included in the second pixel

column is disposed so that the at least one other pixel
electrode included in the second pixel column overlaps
the third data signal line and the fourth data signal line.

28. The display apparatus according to claim 22, wherein
in the first pixel column, a first pixel electrode of a first one of
two consecutive pixels is connected, via a transistor, to the
first data signal line and a second pixel electrode of the other
one of the two consecutive pixels is connected, via another
transistor, to the second data signal line, and

the transistor to which the first pixel electrode is connected,

is connected to one of the two scanning signal lines
selected simultaneously, and the transistor to which the
second pixel electrode is connected, is connected to the
other one of the two scanning signal lines selected simul-
taneously.

29. The display apparatus according to claim 22, wherein
in a same horizontal scanning period, the first data signal line
and the second data signal line are supplied with data signals
of different polarities.

30. The display apparatus according to claim 29, wherein
in the same horizontal scanning period, the second data signal
line and third data signal line are supplied with data signals of
different polarities.

31. The display apparatus according to claim 22, wherein
each pixel of the first pixel column and the second pixel
column includes a plurality of pixel electrodes.

32. The display apparatus according to claim 31, wherein a
plurality of storage capacitor wires are arranged, and

two pixel electrodes provided in a pixel of the first pixel

column are connected to one of the first data signal line
and the second data signal line via different transistors
that are connected to a same scanning signal line, one of
the two pixel electrodes forming a capacitor with a cor-
responding one of the storage capacitor wires, and the
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other one of the two pixel electrodes forming a capacitor
with another one of the storage capacitor wires.

33. The display apparatus according to claim 31, wherein
two pixel electrodes provided in a pixel of the first pixel
column are connected to each other via a capacitor, and just
one of the two pixel electrodes is connected to a correspond-
ing one of the first data signal line and the second data signal
line via a transistor that is connected to a corresponding one of
the scanning signal lines.

34. The display apparatus according to claim 31, wherein a
plurality of storage capacitor wires are arranged, and

two pixel electrodes provided in a pixel of the first pixel

column are connected to—one of the first data signal
line and the second data signal line via different transis-
tors that are connected to a same scanning signal line,
one of the two pixel electrodes being connected to a
capacitor electrode via a transistor that is connected to
another one of the scanning signal lines, the capacitor
electrode forming a capacitor with the storage capacitor
wire.
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35. The display apparatus according to claim 31, wherein

one of two pixel electrodes provided in a pixel of the first
pixel column is connected to the first data signal line via
one of two transistors that are connected to a same scan-
ning signal line, and the other one of the two pixel
electrodes is connected to the second data signal line that
is connected to the other one of the two transistors.

36. The display apparatus according to claim 22, wherein
the scanning signal lines and the data signal lines are formed
on a substrate, the substrate further having a comb-shaped
pixel electrode and a common electrode being formed
thereon.

37. A liquid crystal display apparatus comprising a display
apparatus as set forth in claim 22.

38. A television receiver comprising:

a liquid crystal display apparatus as set forth in claim 37,

and

a tuner section receiving television broadcast.
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In at least one embodiment a ripple, generated in an electric
potential of data signal lines even in long-term reversal driv-
ing, is reduced and display quality is improved. In at least one
example embodiment, the liquid crystal display apparatus of
the present invention includes scanning signal lines and data
signal lines, in which one scanning pulse is outputted to select
one scanning signal line, each of the data signal lines receives
data signals whose polarities are reversed per one vertical
scanning period while in one horizontal scanning petiod, one
of two data signal lines receives a data signal having a polarity
and the other of the two data signal lines receives another data
signal having another polarity, the two data signal lines being
arranged adjacent to each other, scanning pulses are succes-
sively outputted in sets of two, and at a timing in which two
scanning pulses fall, two scanning pulses rise.
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