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Description

Technical Field

[0001] The present invention relates to a driving (block-
reversal driving) in which polarities of signal electric po-
tentials supplied to a data signal line are reversed for
every plurality of horizontal scan periods.

Background Art

[0002] A liquid crystal display device has excellent
properties such as high-definition, a thin shape, light-
weight, and low power consumption. Owing to the prop-
erties, a market scale of the liquid crystal display device
has been rapidly expanded in these years. According to
the liquid crystal display device, a dot-reversal driving
has been widely employed in which polarities of signal
electric potentials supplied to a data signal line are re-
versed for each horizontal scan period. However, accord-
ing to the dot-reversal driving, a polarity-reversal frequen-
cy of a data signal line becomes high and thereby (i) a
pixel charging rate is decreased and (ii) power consump-
tion is increased. In view of this, a block-reversal driving
has been proposed in which polarities of signal electric
potentials to be supplied to a data signal line are reversed
for every plural horizontal scan periods (for example, see
Patent Literature 1). According to the block-reversal driv-
ing, it is possible to (i) improve a pixel charging rate and
(ii) suppress power consumption and a heating value.
[0003] JP 2001-51252 (published February 23, 2001)
discloses a technique regarding a block-reversal driving
in which a dummy scan period is added right after a po-
larity reversal (see Fig. 18). According to the configura-
tion, a piece of data (n+2) which is the one right after a
polarity reversal corresponds to a dummy scan period
(third horizontal scan period in Fig. 18) for pre-charge
and a horizontal scan period (fourth horizontal scan pe-
riod in Fig. 18) for actual charge (writing). Accordingly, a
charging ratio of a pixel corresponding to the piece of
data (n+2) can be enhanced.
[0004] Another example of a method for line-reversal
driving in which a dummy scan period is inserted after
polarity inversion is known from US 2006/0041805 A1.
This document relates to an array substrate for an LCD
of an N-line inversion type includes m data lines extend-
ing in a first direction, n scan lines extending in second
direction that is substantially perpendicular to the first
direction, and pixels. Each of the scan lines has a contact
terminal that makes contact with corresponding ones of
output terminals of a scan driving part that generates
scan signals. A K(N+1)-th output terminal is disconnect-
ed from the scan lines. The mxn pixels are formed in
regions defined by the data and scan lines, so that no
potential is applied to the scan lines.

Summary of Invention

Technical Problem

[0005] However, the inventors of the present invention
found that the technique shown in Fig. 18 has problems
as shown in Figs. 19 and 20. Specifically, a rectangular
gate pulse GP(n+1) for carrying out a horizontal scan is
supplied to a scanning signal line G(n+1), while a poten-
tial waveform GV(n+1) of the scanning signal line G(n+1)
does not become rectangle due to parasitic resistor and
parasitic capacitor but has a dull section (shaded part in
Fig. 19). Accordingly, a TFT of a pixel P(n+1) correspond-
ing to the scanning signal line G(n+1) keeps turning on
for a while (during a dull period) after the gate pulse
GP(n+1) becomes nonactive.
[0006] The dummy scan period is started (a signal
electric potential corresponding to the piece of data (n+2)
is supplied to the data signal line) in sync with the gate
pulse GP(n+1) becoming nonactive. Accordingly, the sig-
nal electric potential corresponding to the piece of data
(n+2) is written into the pixel P(n+1) in the dull period.
Moreover, the signal electric potential corresponding to
the piece of data (n+1) has a positive polarity, whereas
the signal electric potential corresponding to the piece of
data (n+2) has a negative polarity. Accordingly, electricity
is discharged from the pixel P(n+1) during the dull period,
and thereby the pixel P(n+1) becomes dark in the nor-
mally black liquid crystal display device (see Fig. 20).
According to the technique shown in Fig. 18, blackish
lateral stripes could be seen in the conventional display
as shown in Fig. 20.
[0007] The present invention is accomplished in view
of the problem, and its object is to improve display quality
of a liquid crystal display device in which a block-reversal
driving is carried out.

Solution to Problem

[0008] The object is solved by the subject matter of the
independent claims. Advantageous embodiments are
subject to the dependent claims.
[0009] According to a liquid crystal display device of
the present invention, a plurality of groups each of which
includes a plurality of scanning signal lines are sequen-
tially selected; data signal electric potentials having iden-
tical polarities are sequentially supplied to a data signal
line for each horizontal scan period, in response to a plu-
rality of scanning signal lines, which belong to a selected
one of the plurality of groups, being sequentially subject-
ed to horizontal scans; a scanning pulse for each of the
horizontal scans is supplied to each of the plurality of
scanning signal lines; a polarity of the data signal electric
potentials for a first group is different from that of a second
group, the first and second groups being sequentially se-
lected, the second group being selected after the first
group is selected; n-piece (n is an integer of 1 or more)
of dummy scan period(s) is(are) put between (i) a hori-
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zontal scan period corresponding to a last horizontal scan
in the first group and (ii) a horizontal scan period corre-
sponding to a first horizontal scan in the second group;
a dummy signal electric potential is supplied to the data
signal line in a dummy scan period included in the n-piece
of dummy scan period(s); and a time period from a time
point when a scanning pulse which corresponds to the
last horizontal scan in the first group becomes nonactive
to a time point when the dummy scan period is started
is set to be longer than a time period from a time point
when a scanning pulse corresponding to one of consec-
utive two horizontal scans becomes nonactive in the first
group to a time point when a horizontal scan period cor-
responding to the other of the consecutive two horizontal
scans is started.
[0010] According to the configuration, the horizontal
scan period corresponding to the last horizontal scan in
the first group is set to be longer than the other horizontal
scan period. This makes it possible to prevent a phenom-
enon in which electric charge written into a pixel during
the last horizontal scan period is discharged when the
dummy scan period following the last horizontal scan pe-
riod is started. Accordingly, it is possible to reduce the
blackish lateral stripes (see Fig. 20) which are the prob-
lem seen in the conventional technique.
[0011] According to the liquid crystal display device of
the present invention, it is possible that the dummy signal
electric potential has a polarity which is identical to a po-
larity of the data signal electric potentials in the second
group.
[0012] According to the liquid crystal display device of
the present invention, it is possible that the scanning
pulse corresponding to the other of the consecutive two
horizontal scans becomes active in sync with the scan-
ning pulse corresponding to the one of the consecutive
two horizontal scans becoming nonactive.
[0013] According to the liquid crystal display device of
the present invention, it is possible that a horizontal scan
period corresponding to an arbitrary horizontal scan is
started after a scanning pulse corresponding to the arbi-
trary horizontal scan becomes active.
[0014] According to the liquid crystal display device of
the present invention, it is possible that the horizontal
scan period corresponding to the last horizontal scan in
the first group is longer than a previous horizontal scan
period which comes before the horizontal scan period
corresponding to the last horizontal scan in the first group.
[0015] According to the liquid crystal display device of
the present invention, it is possible that a scanning pulse
corresponding to the first horizontal scan in the second
group becomes active before the dummy scan period is
started.
[0016] According to the liquid crystal display device of
the present invention, it is possible that a scanning pulse
corresponding to the first horizontal scan in the second
group becomes active after the dummy scan period is
started.
[0017] According to the liquid crystal display device of

the present invention, it is possible that the horizontal
scan period corresponding to the other of the consecutive
two horizontal scans is started in sync with the scanning
pulse corresponding to the one of the consecutive two
horizontal scans becoming nonactive.
[0018] According to the liquid crystal display device of
the present invention, it is possible that plural pieces of
video data which correspond to respective horizontal
scans on the plurality of scanning signal lines are ar-
ranged in an order corresponding to the horizontal scans;
n-piece of dummy data is(are) put between (i) a piece of
video data corresponding to the last horizontal scan in
the first group and (ii) a piece of video data corresponding
to the first horizontal scan in the second group; the data
signal electric potentials correspond to the respective
plural pieces of video data; and the dummy signal electric
potential corresponds to a piece of dummy data included
in the n-piece of dummy data.
[0019] According to the liquid crystal display device of
the present invention, it is possible that the plural pieces
of video data and the piece of dummy data are latched
in sync with latch pulses; an interval, between (i) a latch
pulse, in sync with which the piece of video data corre-
sponding to the last horizontal scan in the first group is
latched and (ii) a latch pulse, in sync with which the piece
of dummy data is latched, is wider than an interval be-
tween (i) a latch pulse, in sync with which a piece of video
data corresponding to a second last horizontal scan in
the first group is latched and (ii) the latch pulse, in sync
with the piece of video data corresponding to the last
horizontal scan in the first group is latched.
[0020] According to the liquid crystal display device of
the present invention, a plurality of groups each of which
includes a plurality of scanning signal lines are sequen-
tially selected; data signal electric potentials which have
identical polarities and correspond to respective plural
pieces of video data are sequentially supplied to a data
signal line, in response to a plurality of scanning signal
lines, which belong to a selected one of the plurality of
groups, being sequentially subjected to horizontal scans;
a scanning pulse for each of the horizontal scans is sup-
plied to each of the plurality of scanning signal lines; a
polarity of the data signal electric potentials for a first
group is different from that of a second group, the first
and second groups being sequentially selected, the sec-
ond group being selected after the first group is selected;
n-piece (n is an integer of 1 or more) of dummy data
is(are) put between (i) a piece of video data correspond-
ing to a last horizontal scan in the first group and (ii) a
piece of video data corresponding to a first horizontal
scan in the second group; a dummy signal electric po-
tential which corresponds to a piece of dummy data in-
cluded in the n-piece of dummy data is supplied to the
data signal line; and a time period from outputting of a
piece of video data corresponding to the last horizontal
scan in the first group, after a scanning pulse which cor-
responds to the last horizontal scan becomes nonactive,
to switching to outputting of the piece of dummy data is
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set to be longer than a time period from outputting of a
piece of video data corresponding to one of consecutive
two horizontal scans in the first group, after a scanning
pulse which corresponds to the one of consecutive two
horizontal scans becomes nonactive, to switching to out-
putting of a piece of video data corresponding to the other
of the consecutive two horizontal scans.
[0021] According to the liquid crystal display device of
the present invention, it is possible that the dummy signal
electric potential has a polarity which is identical to a po-
larity of the data signal electric potentials in the second
group.
[0022] According to the liquid crystal display device of
the present invention, it is possible that the scanning
pulse corresponding to the other of the consecutive two
horizontal scans becomes active in sync with the scan-
ning pulse corresponding to the one of the consecutive
two horizontal scans becoming nonactive.
[0023] According to the liquid crystal display device of
the present invention, it is possible that outputting of a
piece of video data corresponding to an arbitrary hori-
zontal scan is started after a scanning pulse correspond-
ing to the arbitrary horizontal scan becomes active.
[0024] According to the liquid crystal display device of
the present invention, it is possible that a scanning pulse
corresponding to the first horizontal scan in the second
group becomes active before outputting of the dummy
signal electric potential is started.
[0025] According to the liquid crystal display device of
the present invention, it is possible that a scanning pulse
corresponding to the first horizontal scan in the second
group becomes active after outputting of the dummy sig-
nal electric potential is started.
[0026] According to the liquid crystal display device of
the present invention, it is possible that the plural pieces
of video data and the piece of dummy data are outputted
in sync with latch pulses, in sync with which the plural
pieces of video data and the piece of dummy data are
latched; an interval, between (i) a latch pulse, in sync
with which the piece of video data corresponding to the
last horizontal scan in the first group is latched and (ii) a
latch pulse, in sync with which the piece of dummy data
is latched is wider than an interval between (i) a latch
pulse, in sync with which a piece of video data corre-
sponding to a second last horizontal scan in the first group
is latched and (ii) the latch pulse, in sync with the piece
of video data corresponding to the last horizontal scan
in the first group is latched.
[0027] According to the liquid crystal display device of
the present invention, it is possible that, in a case where
a certain scanning signal line is defined as a first scanning
signal line in numerical order, one of the first and second
groups includes only odd-numbered scanning signal
lines, and the other of the first and second groups in-
cludes only even-numbered scanning signal lines.
[0028] According to the liquid crystal display device of
the present invention, it is possible that, in a case where
(i) a certain scanning line and its subsequent scanning

signal lines are divided into a plurality of blocks and (ii)
a block to which the certain scanning line belongs and
which is one end block of the plurality of blocks is referred
to as a most upstream block and a block which is the
other end block is referred to as a most downstream
block, scanning signal lines which belong to each of the
plurality of blocks are divided into groups, and the plurality
of blocks are sequentially selected from groups of the
most upstream block to groups of the most downstream
block.
[0029] According to the liquid crystal display device of
the present invention, it is possible that each of a plurality
of pixels is made up of a plurality of subpixels. In this
case, it is possible that the plurality of subpixels include
respective pixel electrodes; retention capacitor lines are
provided for the respective pixel electrodes; and a lumi-
nance of each of the plurality of subpixels is controlled
in response to a retention capacitor line signal supplied
to a corresponding one of the retention capacitor lines.
[0030] According to the liquid crystal display device of
the present invention, at least one dummy scan period
is inserted every consecutive horizontal scan periods; a
polarity of signal electric potentials supplied to a data
signal line is reversed in the at least one dummy scan
period following a horizontal scan period; and a previous
horizontal scan period of the at least one dummy scan
period is set to be longer than a horizontal scan period
which is not the previous horizontal scan period.
[0031] According to the liquid crystal display device of
the present invention, it is possible that a scanning pulse
is outputted in each of the horizontal scan periods; and
a scanning pulse corresponding to the previous horizon-
tal scan period has a width which is identical to that of a
scanning pulse corresponding to the horizontal scan pe-
riod which is not the previous horizontal scan period.
[0032] According to the liquid crystal display device of
the present invention, it is possible that the at least one
dummy scan period immediately after a horizontal scan
period is set to be shorter than the horizontal scan period
which is not the previous horizontal scan period. A meth-
od of the present invention for driving a liquid crystal dis-
play device, in which device a plurality of groups each of
which includes a plurality of scanning signal lines are
sequentially selected, data signal electric potentials hav-
ing identical polarities are sequentially supplied to a data
signal line for each horizontal scan period, in response
to a plurality of scanning signal lines, which belong to a
selected one of the plurality of groups, being sequentially
subjected to horizontal scans, the method includes the
steps of: supplying a scanning pulse for each of the hor-
izontal scans to each of the plurality of scanning signal
lines; causing a polarity of the data signal electric poten-
tials for a first group to be different from that of a second
group, the first and second groups being sequentially se-
lected, the second group being selected after the first
group is selected; putting n-piece (n is an integer of 1 or
more) of dummy scan period(s) between (i) a horizontal
scan period corresponding to a last horizontal scan in
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the first group and (ii) a horizontal scan period corre-
sponding to a first horizontal scan in the second group;
supplying a dummy signal electric potential to the data
signal line in a dummy scan period included in the n-piece
of dummy scan period(s); and causing a time period from
a time point when a scanning pulse which corresponds
to the last horizontal scan in the first group becomes non-
active to a time point when the dummy scan period is
started to be set to be longer than a time period from a
time point when a scanning pulse corresponding to one
of consecutive two horizontal scans becomes nonactive
in the first group to a time point when a horizontal scan
period corresponding to the other of the consecutive two
horizontal scans is started.
[0033] A television receiver of the present invention
includes: the above described liquid crystal display de-
vice; and a tuner section which receives television broad-
casting.

Advantageous Effects of Invention

[0034] According to the liquid crystal display device of
the present invention, the horizontal scan period corre-
sponding to the last horizontal scan in the first group is
set to be longer than the other horizontal scan period.
This makes it possible to prevent a phenomenon in which
electric charge written into a pixel during the last horizon-
tal scan period is discharged when the dummy scan pe-
riod following the last horizontal scan period is started.
Accordingly, it is possible to reduce the blackish lateral
stripes which are the problem seen in the conventional
technique.

Brief Description of Drawings

[0035]

Fig. 1
Fig. 1 is a timing chart illustrating a driving example
of a liquid crystal display device of Embodiment 1.
Fig. 2
Fig. 2 is a schematic view illustrating a configuration
of the liquid crystal display device of Embodiment 1.
Fig. 3
Fig. 3 is a timing chart for describing the driving ex-
ample shown in Fig. 1.
Fig. 4
Fig. 4 is a schematic view illustrating a polarity dis-
tribution of electric potentials written into pixels in a
case where the driving example shown in Fig. 3 is
used.
Fig. 5
Fig. 5 is a timing chart illustrating more details of the
driving example shown in Fig. 1.
Fig. 6
Fig. 6 is a timing chart illustrating a modification of
the driving example shown in Fig. 1.
Fig. 7

Fig. 7 is a timing chart illustrating a modification of
the driving example shown in Fig. 1.
Fig. 8
Fig. 8 is a timing chart illustrating another driving
example of the liquid crystal display device of Em-
bodiment 1.
Fig. 9
Fig. 9 is a timing chart for describing the driving ex-
ample shown in Fig. 8.
Fig. 10
Fig. 10 is a schematic view illustrating a polarity dis-
tribution of electric potentials written into pixels in a
case where the driving example shown in Fig. 8 is
used.
Fig. 11
Fig. 11 is a schematic view illustrating a configuration
of the liquid crystal display device of Embodiment 2.
Fig. 12
Fig. 12 is a timing chart illustrating a driving example
of the liquid crystal display device of Embodiment 2.
Fig. 13
Fig. 13 is a timing chart for describing the driving
example shown in Fig. 12.
Fig. 14
Fig. 14 is a schematic view illustrating a connection
relation between retention capacitor lines and reten-
tion capacitor trunk lines.
Fig. 15
Fig. 15 is a schematic view illustrating a polarity dis-
tribution and bright and dark states of electric poten-
tials written into pixels in a case where the driving
example shown in Fig. 12 is used.
Fig. 16
Fig. 16 is a block diagram illustrating an entire con-
figuration of the liquid crystal display device of the
present invention.
Fig. 17
Fig. 17 is a block diagram illustrating a function of a
television receiver of the present invention.
Fig. 18
Fig. 18 is a timing chart illustrating a driving example
of a conventional liquid crystal display device.
Fig. 19
Fig. 19 is a timing chart for describing a problem of
the conventional liquid crystal display device.
Fig. 20
Fig. 20 is a schematic view illustrating a display state
of the conventional liquid crystal display device.

Description of Embodiments

[0036] The following describes embodiments of the
present invention with reference to Figs. 1 through 17.

[Embodiment 1]

[0037] A liquid crystal display device of Embodiment 1
has a display section (e.g., of a normally black mode) in
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which (i) pixels are provided in a matrix manner and (ii)
scanning signal lines G1 through G1080 are provided
(see Fig. 2). For example, a pixel column is made up of
pixels P1 through P1080, and a pixel electrode included
in a pixel Pi (i is an integer of 1 to 1080) is connected
with a scanning signal line Gi and a data signal line S,
via a transistor.
[0038] According to Embodiment 1, the scanning sig-
nal lines are sequentially scanned while the data signal
line is being subjected to the block-reversal driving (see
Fig. 3). First, the scanning signal line G1 and its subse-
quent scanning signal lines G2 through G1080 are divid-
ed into 90 blocks (i.e., blocks B1 through B90) which are
demarcated by 89 boundaries extending in parallel with
the scanning signal lines G1 through G1080. Each of the
blocks B1 through B90 includes 12 scanning signal lines
which have respective consecutive numbers. For exam-
ple, the block B1 which is a most upstream block includes
scanning signal lines G1 through G12, the block B2 in-
cludes scanning signal lines G13 through G24, the block
B3 includes scanning signal lines G25 through G36, and
the block B90 which is a most downstream block includes
scanning signal lines G1069 through G1080.
[0039] The 12 scanning signal lines (G1, G2, ..., G12)
included in the block B1 which is the most upstream block
belong to a first group Gr1, and the 12 scanning signal
lines (G13, G14, ..., G24) included in the block B2 which
follows the block B1 belong to a group Gr2. Subsequent-
ly, 12 scanning signal lines included in the blocks belong
to respective groups Gr3 through Gr90. The groups Gr1
through Gr90 are sequentially selected from the group
Gr1 to the group Gr90. During the sequential selection,
data signal electric potentials having identical polarities
are sequentially supplied to a data signal line for each
horizontal scan period, in response to 12 scanning signal
lines, which belong to a selected one of the groups Gr1
through Gr90, being sequentially subjected to horizontal
scans (gate pulses being sequentially supplied to the re-
spective 12 scanning signal lines). Note that a polarity
(positive or negative) of data signal electric potentials for
a first group is different from that of a second group, the
first and second groups being sequentially selected, the
second group being selected after the first group is se-
lected. Note that pieces of data D1, D2, D3, ...are pieces
of video data (digital data) which respectively correspond
to the pixel P1 connected to the scanning signal line G1,
the pixel P2 connected to the scanning signal line G2,
...(see Fig. 2). A polarity-reversal signal POL is a signal
which controls a polarity of a signal electric potential sup-
plied to the data signal line S.
[0040] Specifically, while the group Gr1 is being se-
lected, the scanning signal lines G1 through G12, which
belong to the selected group Gr1, are sequentially sub-
jected to horizontal scans (i.e., gate pulses GP1 through
GP12 are sequentially supplied to the scanning signal
lines G1 through G12, respectively). During the horizon-
tal scans, data signal electric potentials, which have a
positive polarity and correspond to respective pieces of

video data D1 through D12, are supplied to the data sig-
nal line S during respective horizontal scan periods H1
through H12. Subsequently, while the group Gr2 is being
selected, the scanning signal lines G13 through G24,
which belong to the selected group Gr2, are sequentially
subjected to horizontal scans (i.e., gate pulses GP13
through GP24 are sequentially supplied to the scanning
signal lines G13 through G24, respectively). During the
horizontal scans, data signal electric potentials, which
have a negative polarity and correspond to respective
pieces of video data D13 through D24, are supplied to
the data signal line S during respective horizontal scan
periods H13 through H24. Then, while the group Gr3 is
being selected, the scanning signal lines G25 through
G36, which belong to the selected group Gr3, are se-
quentially subjected to horizontal scans. During the hor-
izontal scans, data signal electric potentials, which have
a positive polarity and correspond to respective pieces
of video data D25 through D36, are supplied to the data
signal line S during respective horizontal scan periods
H25 through H36. Consequently, a polarity distribution
of electric potentials of respective pixels in the display
section becomes as shown in Fig. 4.
[0041] Moreover, first and second dummy scan peri-
ods are put between (i) a horizontal scan period corre-
sponding to a last horizontal scan in the first group and
(ii) a horizontal scan period corresponding to a first hor-
izontal scan in the second group, the second group being
selected after the first group is selected. In each of the
dummy scan periods, a dummy signal electric potential
is supplied to a data signal line.
[0042] For example, a first dummy scan period HX and
a second dummy scan period HY are put between the
horizontal scan period H12 and the horizontal scan pe-
riod H13. The horizontal scan period H12 corresponds
to the last horizontal scan in the group Gr1, and the hor-
izontal scan period H13 corresponds to the first horizontal
scan in the group Gr2. The first and second groups are
consecutively selected in this order. Moreover, pieces of
dummy data DA and DB are put between pieces of video
data D12 and D13. In the first dummy scan period HX, a
dummy signal electric potential corresponding to the
dummy data DA (e.g., data identical to the video data
D13) is supplied to the data signal line S. In the second
dummy scan period HY, a dummy signal electric potential
corresponding to the dummy data DB (e.g., data identical
to the video data D13) is supplied to the data signal line
S. Similarly, a first dummy scan period Hx and a second
dummy scan period Hy are put between a horizontal scan
period H24 and a horizontal scan period H25. Moreover,
pieces of dummy data Da and Db are put between the
pieces of video data D24 and D25. In the first dummy
scan period Hx, a dummy signal electric potential corre-
sponding to the dummy data Da (e.g., data identical to
the video data D25) is supplied to the data signal line S.
In the second dummy scan period HY, a dummy signal
electric potential corresponding to the dummy data DB
(e.g., data identical to the video data D13) is supplied to
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the data signal line S.
[0043] Note here that, in a case where consecutive first
and second horizontal scans are carried out in this order
in each of the groups, a gate pulse corresponding to the
second horizontal scan becomes active in sync with a
gate pulse, which corresponds to the first horizontal scan,
becoming nonactive. Note also that a horizontal scan pe-
riod corresponding to an arbitrary horizontal scan is start-
ed after a gate pulse, which corresponds to the arbitrary
horizontal scan, becomes active, and the horizontal scan
period corresponding to the arbitrary horizontal scan is
ended after the gate pulse becomes nonactive.
[0044] For example, the gate pulse GP2 becomes ac-
tive (rises) in sync with the gate pulse GP1 becoming
nonactive (falls), and the gate pulse GP3 becomes active
in sync with the gate pulse GP2 becoming nonactive.
Moreover, the horizontal scan period H1 is started after
the gate pulse GP1 becomes active, and the horizontal
scan period H1 is ended after the gate pulse GP1 be-
comes nonactive. Moreover, the horizontal scan period
H2 is started after the gate pulse GP2 becomes active,
and the horizontal scan period H2 is ended after the gate
pulse GP2 becomes nonactive. Note that the gate pulse
GP13 becomes active in sync with the gate pulse GP12
becoming nonactive, and after the first and second dum-
my scan periods HX and HY, the gate pulse GP13 be-
comes nonactive in sync with the gate pulse GP14 be-
coming active.
[0045] It should be noted here that, in a case where
first and second groups are consecutively selected in this
order, a time period from a time point when a gate pulse
which corresponds to the last horizontal scan in the first
group becomes nonactive to a time point when a dummy
scan period is started is set to be longer than a time period
from a time point when a gate pulse corresponding to
one of consecutive two horizontal scans becomes non-
active in the first group to a time point when a horizontal
scan period corresponding to the other of the consecutive
two horizontal scans is started. In other words, a time
period from a time point when a scanning pulse which
corresponds to the last horizontal scan in the first group
becomes nonactive to a time point when outputting of
image data corresponding to the last horizontal scan is
switched to outputting of dummy data is set to be longer
than a time period from a time point when a scanning
pulse corresponding to one of consecutive two horizontal
scans becomes nonactive in the first group to a time point
when outputting of image data corresponding to the one
of the consecutive two horizontal scans is switched to
outputting of image data corresponding to the other of
the consecutive two horizontal scans.
[0046] Specifically, a time period from a time point
when the gate pulse GP12 corresponding to the last hor-
izontal scan in the group Gr1 becomes nonactive (falls)
to a time point when the first dummy scan period HX is
started (i.e., outputting of D12 is switched to outputting
of DA) is set to be longer than a time period from a time
point when the gate pulse GP1 becomes nonactive (falls)

to a time point when the horizontal scan period H2 is
started (i.e., outputting of D1 is switched to outputting of
D2); and a time period from a time point when the gate
pulse GP24 corresponding to the last horizontal scan in
the group Gr2 becomes nonactive (falls) to a time point
when the first dummy scan period Hx is started (i.e., out-
putting of D24 is switched to outputting of Da) is set to
be longer than a time period from a time point when a
gate pulse GP11 becomes nonactive (falls) to a time point
when the horizontal scan period H12 is started (i.e., out-
putting of D11 is switched to outputting of D12). The fol-
lowing describes this effect with reference to Fig. 1.
[0047] As shown in Fig. 1, the horizontal scan period
H11 (a time period during which a data signal electric
potential which has a positive polarity and corresponds
to the video data D11 is being supplied to the data signal
line S) is started after the gate pulse GP11 becomes ac-
tive, and then the horizontal scan period H11 is ended
after a time period t is elapsed since the gate pulse GP11
becomes nonactive. The horizontal scan period H12 (a
time period during which a data signal electric potential
which has a positive polarity and corresponds to the video
data D12 is being supplied to the data signal line S) is
started concurrently with the horizontal scan period H11
being ended. Note that a TFT of a pixel P12 connected
to the scanning signal line G12 is turning on during at
least part of the time period t. This is because the gate
pulse GP12 becomes active in sync with the gate pulse
GP11 becoming nonactive. Therefore, in a case where
the time period t is too long, an image to be displayed on
the pixel 11 is temporarily displayed on the pixel P12,
which is visually recognized as a phenomenon called
ghost.
[0048] As described above, the gate pulse GP 12 be-
comes active in sync with the gate pulse GP11 becoming
nonactive. Then, the horizontal scan period H12 (a time
period during which a data signal electric potential which
has a positive polarity and corresponds to the video data
D12 is being supplied to the data signal line S) is started.
The horizontal scan period H12 is ended after a time
period T (>t) is elapsed since the gate pulse GP12 be-
comes nonactive. The dummy scan period HX is started
concurrently with the horizontal scan period H12 being
ended.
[0049] Note here that, even though the gate pulse
GP12 becomes nonactive, an electric potential GV12 of
the scanning signal line G12 does not fall precipitously
but falls while becoming dull due to parasitic resistor and
parasitic capacitor. That is, the TFT of the pixel P12 con-
nected to the scanning signal line G12 is turning on for
a while (during a dull period) after the gate pulse GP12
becomes nonactive.
[0050] In view of the circumstances, the time period T
from a time point when the gate pulse GP12 becomes
nonactive to a time point when the dummy scan period
HX (a time period during which a dummy signal electric
potential which has a negative polarity and corresponds
to the dummy data DA is being supplied to the data signal
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line S) is started is set to be longer than the time period
t (i.e., the horizontal scan period H12 is extended). This
allows the horizontal scan period H12 to contain the dull
period (most part of the dull period) of the electric poten-
tial GV12 of the scanning signal line G12. Accordingly,
it is possible to prevent a phenomenon in which positive
electric charge written into the pixel P12 during the hor-
izontal scan period H12 is discharged by the dummy scan
period HX being started. This makes it possible to reduce
blackish lateral stripes (see Fig. 20) which have been the
problem of a conventional display.
[0051] Note that the time periods t and T are set based
on, for example, a degree of dullness of the electric po-
tential GV12 which is applied to the scanning signal line
(a time constant of the scanning signal line), a degree of
dullness of a data signal electric potential SV (a time con-
stant of the data signal line), and a characteristic of a
source driver. For example, t = 2 [ms], and T = 5 [ms].
Note that it is preferable to set (T - t) (extended time
period of the horizontal scan period H12 with respect to
the other horizontal scan period) to be, for example, a
time period from a time point when the gate pulse GP12
supplied to the scanning signal line G12 becomes non-
active to a time point when the electric potential GV12 of
the scanning signal line G12 falls to a nonactive (low)
electric potential.
[0052] Fig. 5 is a timing chart illustrating a case where
a gate pulse is generated based on a gate clock GCK,
and a horizontal scan period is defined by a latch strobe
(latch pulse) signal LS. In this case, a rising edge of one
of adjacent two gate clocks is in sync with a rising edge
(activation) of a certain gate pulse, and a rising edge of
the other of the adjacent two gate clocks is in sync with
a falling edge (nonactivation) of the certain gate pulse.
Moreover, the video data and the dummy data are latched
in sync with rising edges of respective latch pulses, and
signal electric potentials (data signal electric potentials
and dummy signal electric potentials) are supplied to the
data signal line S in sync with falling edges of the respec-
tive latch pulses. For example, the outputting of a data
signal electric potential (horizontal scan period H11) cor-
responding to the video data D11 is started in sync with
the falling edge of a latch pulse LS11. In sync with the
falling edge of a latch pulse LS12, (i) the outputting of a
data signal electric potential (horizontal scan period H12)
corresponding to the video data D12 is started and (ii)
the outputting of the data signal electric potential (hori-
zontal scan period H11) corresponding to the video data
D11 is ended. In sync with the falling edge of a latch pulse
LSX, (i) the outputting of a dummy signal electric potential
(dummy scan period HX) corresponding to the dummy
data DA is started and (ii) the outputting of the data signal
electric potential (horizontal scan period H12) corre-
sponding to the video data D12 is ended. It is therefore
possible to satisfy T > t (T: the time period from a time
point when the gate pulse G12 becomes nonactive to a
time period when the dummy scan period HX is started,
t: time period from a time point when a gate pulse corre-

sponding to one of consecutive two horizontal scans be-
comes nonactive to a time point when a horizontal scan
period corresponding to the other of the consecutive two
horizontal scans is started), by setting an interval be-
tween the latch pulse LS12 and the latch pulse LSX to
be wider than an interval between the latch pulse LS11
and the latch pulse LS12.
[0053] In this case, it is preferable to reduce, by a time
period corresponding to the extension of the horizontal
scan period H12, the dummy scan period HX (i.e., HX <
HY) which follows the horizontal scan period H12. For
example, a sum of the horizontal scan period H12 and
the dummy scan period HX is set to be, for example,
twice as long as the horizontal scan period H11 (= HY).
This makes it possible to extend the horizontal scan pe-
riod H12 only by changing the setting of the latch strobe
signal LS (changing the position of the latch pulse LSX),
instead of changing input intervals of the video data and
the dummy data.
[0054] According to Fig. 1, the time period t (time period
from a time point when a gate pulse corresponding to
one of consecutive two horizontal scans becomes non-
active to a time point when a horizontal scan period cor-
responding to the other of the consecutive two horizontal
scans is started) is set to be a predetermined time period
(e.g., 2 ms). However, the present embodiment is not
limited to this. For example, it is possible to set the time
period t ≈ 0 (see Fig. 6).
[0055] According to Fig. 1, a gate pulse corresponding
to a first horizontal scan of a group becomes active before
a dummy scan period is started (i.e., the gate pulse GP13
becomes active in sync with the gate pulse GP12 be-
coming nonactive, and after the first and second dummy
scan periods HX and HY, the gate pulse GP13 becomes
nonactive in sync with the gate pulse GP14 becoming
active). However, the present embodiment is not limited
to this. The gate pulse corresponding to the first horizon-
tal scan of the group can become active after the dummy
scan period is started. For example, the gate pulse GP13
does not become active in sync with the gate pulse GP12
becoming nonactive but becomes active immediately be-
fore the second dummy scan period HY is ended (hori-
zontal scan period H13 is started) (see Fig. 7).
[0056] In a case where a scanning signal line (e.g.,
G13 or G25) which is firstly subjected to a horizontal scan
in a group is insufficiently charged, it is preferable that a
gate pulse (e.g., GP13) corresponding to the first hori-
zontal scan of the group becomes active before the dum-
my scan period is started (see Fig. 1). In a case where
a scanning signal line (e.g., G13 or G25) which is firstly
subjected to a horizontal scan in a group is excessively
charged, it is preferable that a gate pulse corresponding
to the first horizontal scan of the group becomes active
after the dummy scan period is started (see Fig. 7).
[0057] According to the present embodiment, it is pos-
sible to carry out interlaced scanning with respect to the
scanning signal lines while carrying out the block-revers-
al driving with respect to the data signal line (see Fig. 8).
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In this case, it is assumed that the scanning signal line
G1 and the following scanning signal lines in the display
section are divided into 45 blocks (B1 through B45) de-
marcated by 44 boundaries extending in parallel with the
scanning signal lines. Each of the 45 blocks B1 through
B45 includes 24 scanning signal lines which have re-
spective consecutive numbers. For example, the block
B1 which is a most upstream block includes scanning
signal lines G1 through G24, the block B2 includes scan-
ning signal lines G25 through G48, the block B3 includes
scanning signal lines G49 through G72, and the block
B45 which is a most downstream block includes scanning
signal lines G1057 through G1080.
[0058] Moreover, odd-numbered 12 scanning signal
lines (G1, G3, ..., G23) included in the block B1 which is
the most upstream block belong to a first group Gr1, and
even-numbered 24 scanning signal lines (G2, G4, ...,
G48) included in the block B1 and the block B2 which
follows the block B1 belong to a group Gr2. Odd-num-
bered 24 scanning signal lines (G25, G27, ..., G71) in-
cluded in the second block B2 and the block B3 which
follows the block B2 belong to a group Gr3. Subsequent-
ly, groups Gr4 through G45 are prepared by (i) grouping
even-numbered 24 scanning signal lines included in a
block Bj (j is an odd number between 3 through 43) and
a following block B(j+1) and (ii) grouping odd-numbered
24 scanning signal lines included in the block B(j+1) and
a following block B(j+2), in turn. A last group Gr46 in-
cludes even-numbered 12 scanning signal lines (G1058,
G1060, ..., G1080) included in the block B45 which is the
most downstream block. The groups Gr1 through Gr46
are sequentially selected from the group Gr1 to the group
Gr46. During the sequential selection, data signal electric
potentials having identical polarities are sequentially sup-
plied to a data signal line for each horizontal scan period,
in response to the scanning signal lines, which belong to
a selected one of the groups Gr1 through Gr46, being
sequentially subjected to horizontal scans (gate pulses
being sequentially supplied to the respective scanning
signal lines). Note that a polarity (positive or negative) of
data signal electric potentials for a first group is different
from that of a second group, the first and second groups
being sequentially selected, the second group being se-
lected after the first group is selected.
[0059] Specifically, while the group Gr1 is being se-
lected, the scanning signal lines G1, G3, ..., G23, which
belong to the selected group Gr1, are sequentially sub-
jected to horizontal scans (i.e., gate pulses GP1, GP3,
..., GP23 are sequentially supplied to the scanning signal
lines G1, G3, ..., G23, respectively). During the horizontal
scans, data signal electric potentials, which have a pos-
itive polarity and correspond to respective pieces of video
data D1, D3, ..., D23, are supplied to the data signal line
S during respective horizontal scan periods. Subse-
quently, while the group Gr2 is being selected, the scan-
ning signal lines G2, G4, ..., G48, which belong to the
selected group Gr2, are sequentially subjected to hori-
zontal scans (i.e., gate pulses GP2, GP4, ..., GP48 are

sequentially supplied to the scanning signal lines G2, G4,
..., G48, respectively). During the horizontal scans, data
signal electric potentials, which have a negative polarity
and correspond to respective pieces of video data D2,
D4, ..., D48, are supplied to the data signal line S during
respective horizontal scan periods. Then, while the group
Gr3 is being selected, the scanning signal lines G25,
G27, ..., which belong to the selected group Gr3, are se-
quentially subjected to horizontal scans (i.e., gate pulses
GP25, GP27, ... are sequentially supplied to the scanning
signal lines G25, G27, ..., respectively). During the hor-
izontal scans, data signal electric potentials, which has
a positive polarity and correspond to respective pieces
of video data D25, D27, ..., are supplied to the data signal
line S during respective horizontal scan periods. Conse-
quently, a polarity distribution of electric potentials of re-
spective pixels in the display section becomes as shown
in Fig. 10.
[0060] Moreover, first and second dummy scan peri-
ods are put between (i) a horizontal scan period corre-
sponding to a last horizontal scan in the first group and
(ii) a horizontal scan period corresponding to a first hor-
izontal scan in the second group, the second group being
selected after the first group is selected. In each of the
dummy scan periods, a dummy signal electric potential
is supplied to a data signal line.
[0061] For example, a first dummy scan period HX and
a second dummy scan period HY are put between the
horizontal scan period H23 and the horizontal scan pe-
riod H2. The horizontal scan period H23 corresponds to
the last horizontal scan in the group Gr1, and the hori-
zontal scan period H2 corresponds to the first horizontal
scan in the group Gr2. The first and second groups are
consecutively selected in this order. Moreover, pieces of
dummy data DA and DB are put between pieces of video
data D23 and D2. In the first dummy scan period HX, a
dummy signal electric potential corresponding to the
dummy data DA (e.g., data identical to the video data
D2) is supplied to the data signal line S. In the second
dummy scan period HY, a dummy signal electric potential
corresponding to the dummy data DB (e.g., data identical
to the video data D2) is supplied to the data signal line
S. Similarly, a first dummy scan period Hx and a second
dummy scan period Hy are put between a horizontal scan
period H48 and a horizontal scan period H25. Moreover,
pieces of dummy data Da and Db are put between the
pieces of video data D48 and D25. In the first dummy
scan period Hx, a dummy signal electric potential corre-
sponding to the dummy data Da (e.g., data identical to
the video data D25) is supplied to the data signal line S.
In the second dummy scan period HY, a dummy signal
electric potential corresponding to the dummy data Db
(e.g., data identical to the video data D25) is supplied to
the data signal line S.
[0062] Note here that, in case where consecutive first
and second horizontal scans are carried out in this order
in each of the groups, a gate pulse corresponding to the
second horizontal scan becomes active in sync with a
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gate pulse, which corresponds to the first horizontal scan,
becoming nonactive. Note also that, a horizontal scan
period corresponding to an arbitrary horizontal scan is
started after a gate pulse, which corresponds to the ar-
bitrary horizontal scan, becomes active, and the horizon-
tal scan period corresponding to the arbitrary horizontal
scan is ended after the gate pulse becomes nonactive.
[0063] For example, the gate pulse GP3 becomes ac-
tive (rises) in sync with the gate pulse GP1 becoming
nonactive (falls), and the gate pulse GP5 becomes active
in sync with the gate pulse GP3 becoming nonactive.
Moreover, the horizontal scan period H1 is started after
the gate pulse GP1 becomes active, and the horizontal
scan period H1 is ended after the gate pulse GP1 be-
comes nonactive. Moreover, the horizontal scan period
H3 is started after the gate pulse GP3 becomes active,
and the horizontal scan period H3 is ended after the gate
pulse GP3 becomes nonactive. Note that the gate pulse
GP2 becomes active in sync with a gate pulse GP23
becoming nonactive, and after the first and second dum-
my scan periods HX and HY, the gate pulse GP2 be-
comes nonactive in sync with the gate pulse GP4 be-
coming active.
[0064] It should be noted here that, in a case where
first and second groups are consecutively selected in this
order, a time period from a time point when a gate pulse
which corresponds to the last horizontal scan in the first
group becomes nonactive to a time point when a dummy
scan period is started is set to be longer than a time period
from a time point when a gate pulse corresponding to
one of consecutive two horizontal scans becomes non-
active in the first group to a time point when a horizontal
scan period corresponding to the other of the consecutive
two horizontal scans is started.
[0065] Specifically, a time period from a time point
when the gate pulse GP23 corresponding to the last hor-
izontal scan in the group Gr1 becomes nonactive (falls)
to a time point when the first dummy scan period HX is
started is set to be longer than a time period from a time
point when the gate pulse GP1 becomes nonactive (falls)
to a time point when the horizontal scan period H3 is
started; and a time period from a time point when the
gate pulse GP48 corresponding to the last horizontal
scan in the group Gr2 becomes nonactive (falls) to a time
point when the first dummy scan period Hx is started is
set to be longer than a time period from a time point when
a gate pulse GP21 becomes nonactive (falls) to a time
point when the horizontal scan period H23 is started. The
following describes this feature with reference to Fig. 9.
[0066] As shown in Fig. 9, the horizontal scan period
H21 (a time period during which a data signal electric
potential which has a positive polarity and corresponds
to the video data D21 is being supplied to the data signal
line S) is started after the gate pulse GP21 becomes ac-
tive, and then the horizontal scan period H21 is ended
after a time period t is elapsed since the gate pulse GP21
becomes nonactive.
[0067] The gate pulse GP 23 becomes active in sync

with the gate pulse GP21 becoming nonactive. Then, the
horizontal scan period H23 (a time period during a data
signal electric potential which has a positive polarity and
corresponds to the video data D23 is being supplied to
the data signal line S) is started. The horizontal scan
period H23 is ended after a time period T (>t) is elapsed
since the gate pulse GP23 becomes nonactive. The dum-
my scan period HX is started concurrently with the hori-
zontal scan period H23 being ended.
[0068] Note here that, even though the gate pulse
GP23 becomes nonactive, an electric potential GV23 of
the scanning signal line G23 does not fall precipitously
but falls while becoming dull due to parasitic resistor and
parasitic capacitor. That is, the TFT of the pixel P23 con-
nected to the scanning signal line G23 is turning on for
a while (during a dull period) after the gate pulse GP23
becomes nonactive.
[0069] In view of the circumstances, the time period T
from a time point when the gate pulse GP23 becomes
nonactive to a time point when the dummy scan period
HX (a time period during which a dummy signal electric
potential which has a negative polarity and corresponds
to the dummy data DA is being supplied to the data signal
line S) is started is set to be longer than the time period
t (i.e., the horizontal scan period H23 is extended). This
allows the horizontal scan period H23 to contain the dull
period (most part of the dull period) of the electric poten-
tial GV23 of the scanning signal line G23. Accordingly,
it is possible to prevent a phenomenon in which positive
electric charge written into the pixel P23 during the hor-
izontal scan period H23 is discharged by the dummy scan
period HX being started. This makes it possible to reduce
blackish lateral stripes (see Fig. 20) which have been the
problem of a conventional display.

[Embodiment 2]

[0070] A liquid crystal display device of Embodiment 2
has a display section (e.g., of a normally black mode) in
which scanning signal lines (G1 through G1080) and re-
tention capacitor lines (CS1 through CS1081) which ex-
tend in parallel with the scanning signal lines (see Fig.
11) are provided. Each of pixels has two subpixels pro-
vided in a column direction (in a direction in which data
signal lines extend), and one (1) pixel electrode is pro-
vided for each of the subpixels. Moreover, one (1) reten-
tion capacitor line is provided for each gap between any
adjacent two pixels in the column direction. A capacitor
is defined by the one (1) retention capacitor line and a
pixel electrode provided in one of the adjacent two pixels,
and a capacitor is defined by the one (1) retention ca-
pacitor line and a pixel electrode provided in the other of
the adjacent two pixels.
[0071] Specifically, in a case where an i-th pixel in a
pixel column is referred to as a pixel Pi, the retention
capacitor lines CS1 and CS1081 are provided on both
sides of the pixel column, and a retention capacitor line
CS(i+1) (i is an integer of 1 to 1079) is provided for a gap
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between the pixel Pi and a pixel P(i+1). Moreover, the
pixel Pi (i is an integer of 1 to 1080) has two pixel elec-
trodes each of which is connected to a scanning signal
line Gi and a data signal line SL via a corresponding
transistor. A retention capacitor is defined by one of the
two pixel electrodes and a retention capacitor line CSi
and a retention capacitor is defined by the other of the
two pixel electrodes and the retention capacitor line
CS(i+1).
[0072] For example, a retention capacitor line CS1 is
provided on one side (on an upstream side) of a pixel
column, a retention capacitor line CS2 is provided for a
gap between a pixel P1 and a pixel P2, and a retention
capacitor line CS3 is provided for a gap between the pixel
P2 and a pixel P3. The pixel P1 has two pixel electrodes
each of which is connected to the scanning signal line
G1 and the data signal line SL via a transistor. A retention
capacitor is defined by one of the two pixel electrodes
and the retention capacitor line CS1, and a retention ca-
pacitor is defined by the other of the two pixel electrodes
and the retention capacitor line CS2. The pixel P2 has
two pixel electrodes each of which is connected to the
scanning signal line G2 and the data signal line SL via a
transistor. A retention capacitor is defined by one of the
two pixel electrodes and the retention capacitor line CS2,
and a retention capacitor is defined by the other of the
two pixel electrodes and the retention capacitor line CS3.
[0073] According to the liquid crystal display device of
[0074] Embodiment 2, (i) driving of the data signal line
S and the scanning signal lines G1 through G1080 and
(ii) setting of the horizontal scan periods and the dummy
scan periods are identical to those shown in Figs. 8 and 9.
[0075] The following describes a retention capacitor
line signal SCSi which is to be supplied to the retention
capacitor line CSi (i is an integer of 1 to 1080) from a CS
driver circuit (CS driver), with reference to Figs. 12
through 14. Each of retention capacitor line signals SCS1
through SCS1081 has a waveform which has any one of
14 phases (the first phase as represented by the retention
capacitor line signal SCS1, the second phase as repre-
sented by SCS2, the third phase as represented by
SCS3, the fourth phase as represented by SCS4, the
fifth phase as represented by SCS5, the sixth phase as
represented by SCS6, the seventh phase represented
by SCS7, the eighth phase as represented by SCS8, the
ninth phase as represented by SCS9, the tenth phase
as represented by SCS 10, the eleventh phase as rep-
resented by SCS11, the twelfth phase as represented by
SCS12, the thirteenth phase as represented by SCS13,
and the fourteenth phase as represented by SCS14) (see
Figs. 12 and 13).
[0076] The phases have identical cycles (each of which
has a cycle of 14H including (i) a first stage in which a
high level continues for 7H and (ii) a second stage in
which a low level continues for 7H). The second phase
as represented by SCS2 has a phase-delay of half cycle
(7H) with respect to the first phase as represented by
SCS1. With regard to an arbitrary odd-numbered phase

and a subsequent odd-numbered phase, the subsequent
odd-numbered phase has a phase-delay of 1H with re-
spect to the arbitrary odd-numbered phase. With regard
to an arbitrary even-numbered phase and a subsequent
even-numbered phase, the subsequent even-numbered
phase has a phase-delay of 1H with respect to the arbi-
trary even-numbered phase. For example, the third
phase as represented by the retention capacitor line sig-
nal SCS3 has a phase-delay of 1H with respect to the
first phase as represented by SCS1, and the fourth phase
as represented by SCS4 has a phase-delay of 1H with
respect to the second phase as represented by SCS2.
[0077] Retention capacitor line signals SCS(28j+1)
and SCS(28k+16) have a waveform which has the first
phase, where j is an integer of 0 to 38, and k is an integer
of 0 to 38. Retention capacitor line signals SCS(28j+2)
and SCS(28k+15) have a waveform which has the sec-
ond phase, where j is an integer of 0 to 38, and k is an
integer of 0 to 38. Retention capacitor line signals
SCS(28j+3) and SCS(28k+18) have a waveform which
has the third phase, where j is an integer of 0 to 38, and
k is an integer of 0 to 37 (same applies to the followings).
Retention capacitor line signals SCS(28j+4) and
SCS(28k+17) have a waveform which has the fourth
phase. Retention capacitor line signals SCS(28j+5) and
SCS(28k+20) have a waveform which has the fifth phase.
Retention capacitor line signals SCS(28j+6) and
SCS(28k+19) have a waveform which has the sixth
phase. Retention capacitor line signals SCS(28j+7) and
SCS(28k+22) have a waveform which has the seventh
phase. Retention capacitor line signals SCS(28j+8) and
SCS(28k+21) have a waveform which has the eighth
phase. Retention capacitor line signals SCS(28j+9) and
SCS(28k+24) have a waveform which has the ninth
phase. Retention capacitor line signals SCS(28j+10) and
SCS(28k+23) have a waveform which has the tenth
phase. Retention capacitor line signals SCS(28j+11) and
SCS(28k+26) have a waveform which has the eleventh
phase. Retention capacitor line signals SCS(28j+12) and
SCS(28k+25) have a waveform which has the twelfth
phase. Retention capacitor line signals SCS(28j+13) and
SCS(28k+28) have a waveform which has the thirteenth
phase. Retention capacitor line signals SCS(28j+114)
and SCS(28k+27) have a waveform which has the four-
teenth phase.
[0078] Note that the retention capacitor line signals
which have first through fourteenth phases are supplied
to retention capacitor trunk lines M1 through M14, re-
spectively (see Fig. 14). The retention capacitor lines
CS(28j+1) and CS(28k+16) are connected to the reten-
tion capacitor trunk line M1, where j is an integer of 0 to
38, and k is an integer of 0 to 38. The retention capacitor
lines CS(28j+2) and CS(28k+15) are connected to the
retention capacitor trunk line M2, where j is an integer of
0 to 38, and k is an integer of 0 to 38. The retention
capacitor lines CS(28j+3) and CS(28k+18) are connect-
ed to the retention capacitor trunk line M3, where j is an
integer of 0 to 38, and k is an integer of 0 to 37 (same
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applies to the followings). The retention capacitor lines
CS(28j+4) and CS(28k+17) are connected to the reten-
tion capacitor trunk line M4. The retention capacitor lines
CS(28j+5) and CS(28k+20) are connected to the reten-
tion capacitor trunk line M5. The retention capacitor lines
CS(28j+6) and CS(28k+19) are connected to the reten-
tion capacitor trunk line M6. The retention capacitor lines
CS(28j+7) and CS(28k+22) are connected to the reten-
tion capacitor trunk line M7. The retention capacitor lines
CS(28j+8) and CS(28k+21) are connected to the reten-
tion capacitor trunk line M8. The retention capacitor lines
CS(28j+9) and CS(28k+24) are connected to the reten-
tion capacitor trunk line M9. The retention capacitor lines
CS(28j+10) and CS(28k+23) are connected to the reten-
tion capacitor trunk line M10. The retention capacitor
lines CS(28j+11) and CS(28k+26) are connected to the
retention capacitor trunk line M11. The retention capac-
itor lines CS(28j+12) and CS(28k+25) are connected to
the retention capacitor trunk line M12. The retention ca-
pacitor lines CS(28j+13) and CS(28k+28) are connected
to the retention capacitor trunk line M13. The retention
capacitor lines CS(28j+14) and CS(28k+27) are connect-
ed to the retention capacitor trunk line M 14.
[0079] The retention capacitor line signals SCS1
through SCS1081 have respective waveforms as de-
scribed above. Moreover, according to the liquid crystal
display device of the present embodiment, (i) the reten-
tion capacitor line signal SCS1 (first phase) is being at
an "L" level during the horizontal scan period H1 which
corresponds to the scanning signal line G1, and the "L"
level is shifted to an "H" level at a timing when 1 H is
elapsed after the horizontal scan period H1 is ended and
(ii) the retention capacitor line signal SCS2 (second
phase) is being at an "H" level during the horizontal scan
period H1 which corresponds to the scanning signal line
G1, and the "H" level is shifted to an "L" level at a timing
when 1H is elapsed after the horizontal scan period H1
is ended (see Fig. 13).
[0080] One of two subpixels of the pixel P1 includes a
first pixel electrode, which causes a retention capacitor
to be defined by the pixel electrode and the retention
capacitor line CS1, and the other of the two subpixels
includes a second pixel electrode, which causes a reten-
tion capacitor to be defined by the pixel electrode and
the retention capacitor line CS2. Signal electric potentials
having a positive polarity are supplied to the two pixel
electrodes in the horizontal scan period H1. The electric
potential of the first pixel electrode is increased in re-
sponse to the retention capacitor line signal SCS1 being
shifted from the level "L" to level "H". The electric potential
of the second pixel electrode is decreased in response
to the retention capacitor line signal SCS2 being shifted
from the level "H" to level "L". This causes (i) the subpixel,
which includes the first pixel electrode, to be a "bright
subpixel" and (ii) the subpixel, which includes the second
pixel electrode, to be a "dark subpixel" (see Fig. 15). The
bright and dark subpixels make it possible to display a
halftone.

[0081] According to the retention capacitor line signals
SCS1 and SCS2 (first and second phases), (i) the reten-
tion capacitor line signal SCS2 (second phase) is being
at a level "H" during the horizontal scan period H2 which
corresponds to the scanning signal line G2, and the level
"H" is shifted to a level "L" at a timing when 1H is elapsed
after the horizontal scan period H2 is ended and (ii) the
retention capacitor line signal SCS3 (third phase) is being
at a level "L" during the horizontal scan period H2 which
corresponds to a scanning signal line G2, and the level
"L" is shifted to a level "H" at a timing when 2H is elapsed
after the horizontal scan period H2 is ended.
[0082] One of two subpixels of the pixel P2 includes a
third pixel electrode, which causes a retention capacitor
to be defined by the pixel electrode and the retention
capacitor line CS2, and the other of the two subpixels
includes a fourth pixel electrode which causes a retention
capacitor to be defined by the pixel electrode and the
retention capacitor line CS3. Signal electric potentials
having a negative polarity are supplied to the two pixel
electrodes in the horizontal scan period H2. The electric
potential of the third pixel electrode is decreased in re-
sponse to the retention capacitor line signal SCS2 being
shifted from the level "H" to level "L". The electric potential
of the fourth pixel electrode is increased in response to
the retention capacitor line signal SCS3 being shifted
from the level "L" to level "H". This causes (i) the subpixel,
which includes the third pixel electrode to be a "bright
subpixel" and (ii) the subpixel, which includes the fourth
pixel electrode to be a "dark subpixel" (see Fig. 15). The
bright and dark subpixels make it possible to display a
halftone.
[0083] According to the retention capacitor line signals
SCS1 and SCS2 (first and second phases), (i) the reten-
tion capacitor line signal SCS3 (third phase) is being at
the level "L" during the horizontal scan period H3 which
corresponds to the scanning signal line G3, and the level
"L" is shifted to the level "H" at a timing when 1H is elapsed
after the horizontal scan period H3 is ended and (ii) the
retention capacitor line signal SCS4 (fourth phase) is be-
ing at a level "H" during the horizontal scan period H3
which corresponds to the scanning signal line G3, and
the level "H" is shifted to a level "L" at a timing when 1 H
is elapsed after the horizontal scan period H3 is ended.
[0084] One of two subpixels of the pixel P1 includes a
fifth pixel electrode which causes a retention capacitor
to be defined by the pixel electrode and the retention
capacitor line CS3, and the other of the two subpixels
includes a sixth pixel electrode which causes a retention
capacitor to be defined by the pixel electrode and the
retention capacitor line CS4. Signal electric potentials
having a positive polarity are supplied to the two pixel
electrodes in the horizontal scan period H3. The electric
potential of the fifth pixel electrode is increased in re-
sponse to the retention capacitor line signal SCS3 being
shifted from the level "L" to level "H". The electric potential
of the sixth pixel electrode is decreased in response to
the retention capacitor line signal SCS4 being shifted
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from the level "H" to level "L". This causes (i) the subpixel,
which includes the fifth pixel electrode, to be a "bright
subpixel" and (ii) the subpixel, which includes the sixth
pixel electrode, to be a "dark subpixel" (see Fig. 15). The
bright and dark subpixels make it possible to display a
halftone.
[0085] According to the liquid crystal display device of
the present embodiment, two subpixels in one (1) pixel
serve as respective of a "bright subpixel" and a "dark
subpixel" so as to display a halftone (see Fig. 15). This
makes it possible to enhance a viewing angle character-
istic. Further, one (1) pixel column is alternated between
the bright subpixel and the dark subpixel (in a checkered
manner). This makes it possible to achieve a smooth
display with little roughness.
[0086] Fig. 16 is a block diagram illustrating an exam-
ple configuration of the liquid crystal display device of
Embodiment 1. As shown in Fig. 16, the liquid crystal
display device includes a display section (liquid crystal
panel), a source driver, a gate driver, a backlight, a back-
light driving circuit, and a display control circuit. The
source driver drives the data signal line. The gate driver
drives the scanning signal lines. The display control cir-
cuit controls the source driver, the gate driver, and the
backlight driving circuit.
[0087] The display control circuit receives, from an ex-
ternal signal source (e.g., a tuner), (i) a digital video signal
Dv which is indicative of an image to be displayed, (ii) a
horizontal sync signal HSY and a vertical sync signal
VSY which correspond to the digital video signal Dv, and
(iii) a control signal Dc for controlling display behavior.
Based on the received signals Dv, HSY, VSY, and Dc,
the display control circuit generates and outputs, as sig-
nals for causing the display section to display the image
indicated by the digital video signal Dv, (i) a data start
pulse signal SSP,(ii) a data clock signal SCK, (iii) a digital
image signal DA (corresponding to the video signal Dv)
indicative of the image to be displayed, (iv) a gate start
pulse signal GSP, (v) a gate clock signal GCK, (vi) a gate
driver output control signal (scanning signal output con-
trol signal) GOE, (vii) a polarity-reversal signal POL for
controlling a polarity of a signal electric potential to be
supplied to the data signal line, and (viii) a latch strobe
signal LS for defining a horizontal scan period and a dum-
my scan period.
[0088] More specifically, the video signal Dv, which has
been subjected to timing adjustment, etc. as appropriate
in an internal memory, is supplied from the display control
circuit as the digital image signal DA. The data clock sig-
nal SCK is generated as a signal having pulses corre-
sponding to respective pixels of the image indicated by
the digital image signal DA. The data start pulse signal
SSP is generated as a signal which becomes a high level
(H level) for a predetermined period for each horizontal
scan period in response to the horizontal sync signal
HSY. The gate start pulse signal GSP is generated as a
signal which becomes an H level for a predetermined
period for each frame period (one vertical scan period)

in response to the vertical sync signal VSY. The gate
clock signal GCK is generated based on the horizontal
sync signal HSY. The gate driver output control signal
GOE is generated based on the horizontal sync signal
HSY and the control signal Dc.
[0089] Out of the signals generated in the display con-
trol circuit, the digital image signal DA, the polarity-re-
versal signal POL, the data start pulse signal SSP, and
the data clock signal SCK are supplied to the source driv-
er, whereas the gate start pulse signal GSP, the gate
clock signal GCK, and the gate driver output control sig-
nal GOE are supplied to the gate driver.
[0090] The source driver sequentially generates, for
each horizontal scan period, a data signal based on the
digital image signal DA, the data clock signal SCK, the
data start pulse signal SSP, the latch strobe signal LS,
and the polarity-reversal signal POL. The data signal is
generated as an analog electric potential which corre-
sponds to a pixel value, for a corresponding scanning
signal line, of the image indicated by the digital image
signal DA. The data signals thus generated are sequen-
tially supplied to the data signal line S for each horizontal
scan period.
[0091] The gate driver generates scan signals, based
on the gate start pulse signal GSP, the gate clock signal
GCK, and the gate driver output control signal GOE. The
scan signals thus generated are supplied to the respec-
tive scanning signal lines so that the scanning signal lines
are selectively driven.
[0092] The data signal line and the scanning signal
lines of the display section (liquid crystal panel) are driven
by the source driver and the gate driver as described
above. Accordingly, a signal electric potential, via the da-
ta signal line, is written into a pixel electrode via a TFT
connected to a selected scanning signal line. This allows
the liquid crystal layer of a pixel to receive a voltage in
response to the digital image signal DA, and a transmis-
sion amount of the light emitted from the backlight is con-
trolled in response to the voltage thus received so that
the image indicated by the digital video signal Dv is dis-
played by the pixel.
[0093] In a case where an image is displayed on a liquid
crystal display device 800 based on television broadcast-
ing, the liquid crystal display device 800 is connected to
a tuner section 90. This causes realization of a television
receiver 601 of the present embodiment (see Fig. 17).
The tuner section 90 extracts a signal of a channel to be
received among waves (high-frequency signals) re-
ceived via an antenna (not illustrated), and then converts
the signal thus extracted into an intermediate frequency
signal so as to extract a composite color video signal Scv
(a television signal) by detecting the intermediate fre-
quency signal. The composite color video signal Scv is
supplied to the liquid crystal display device 800 as de-
scribed above so that the liquid crystal display device
800 displays an image based on the composite color vid-
eo signal Scv.
[0094] Note that, in the present invention, "a polarity
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of an electric potential" indicates whether the electric po-
tential is larger or smaller than a reference electric po-
tential. Specifically, an "electric potential having a posi-
tive polarity" indicates an electric potential larger than the
reference electric potential, and an "electric potential
having a negative polarity" indicates an electric potential
smaller than the reference electric potential. Note also
that the reference electric potential can be an electric
potential Vcom (common electric potential) of a common
electrode (counter electrode). Alternatively, the refer-
ence electric potential can be another arbitrary electric
potential.
[0095] Note that the present invention is not limited to
the embodiments, but can be altered by a skilled person
in the art within the scope of the claims. An embodiment
derived from a proper combination of technical means
disclosed in respective different embodiments is also en-
compassed in the technical scope of the present inven-
tion.

Industrial Applicability

[0096] The liquid crystal display device of the present
invention is suitable for, for example, a liquid crystal tel-
evision.

Reference Signs List

[0097]

G1 through G1080: Scanning signal line
B1 through B3: Block
P1 through P1080: Pixel
D: Video data
H: Horizontal scan period
HX, Hx: First dummy scan period
HY, Hy: Second dummy scan period
S: Data signal line
CS1 through 1081: Retention capacitor line
601: Television receiver
800: Liquid crystal display device

Claims

1. A method for driving a liquid crystal display device,
the method comprising the steps of:

sequentially selecting, by a gate driver of said
liquid crystal display, groups (Grl,Gr2) each of
which includes scanning signal lines (G1-G12,
G13-G24) of said liquid crystal display;
sequentially supplying, by a source driver of said
liquid crystal display, data signal electric poten-
tials corresponding to pieces of image data
(D11, D12) and having an identical polarity to a
data signal line (S) of a plurality of data signal
lines of said liquid crystal display during respec-

tive horizontal scan periods (H11, H12), in re-
sponse to sequentially supplying scanning puls-
es (GP11, GP12) to respective scanning signal
lines (G11, G12) which belong to a selected
group (Gr1), correspondingly to the respective
horizontal scan periods (H11, H12);
putting, by the gate driver of said liquid crystal
display, a dummy scan period (HX) between a
last horizontal scan period (H12) for a first group
(Gr1) and a first horizontal scan period (H13) for
a second group (Gr2) selected subsequently to
the first group (Gr1); and
supplying, by the source driver of said liquid
crystal display, a dummy signal electric potential
corresponding to dummy data (DA) to the data
signal line (S) during the dummy scan period
(HX), wherein the dummy scan period is a time
period during which the dummy signal electric
potential is being supplied to the data signal line,
wherein the polarity of the data signal electric
potentials for the first group (Gr1) is different
from that of the second group (Gr2) and the po-
larity of the dummy signal electric potential; and
characterized in that
a time period (T) from a time point when a scan-
ning pulse (GP12) corresponding to the last hor-
izontal scan period (H12) for the first group (Gr1)
becomes non-active to a time point when the
dummy scan period (HX) is started is longer than
a time period (t) from a time point when a scan-
ning pulse (GP11) corresponding to a former
one (H11) of two consecutive horizontal scan
periods (H11, H12) for the first group (Gr1) be-
comes non-active to a time point when a subse-
quent one (H12) of the two consecutive horizon-
tal scan periods (H11, H12) is started.

2. The method according to claim 1, wherein the scan-
ning pulse corresponding to the subsequent one
(H12) of the two consecutive horizontal scan periods
becomes active in sync with the scanning pulse cor-
responding to the former one (H11) of the two con-
secutive horizontal scan periods becoming non-ac-
tive.

3. The method according to claim 1 or 2, wherein each
horizontal scan period (H11) is started by said liquid
crystal display after a corresponding scanning pulse
(GP11) becomes active.

4. The method according to one of claims 1 to 3, where-
in the last horizontal scan period (H12) for the first
group is longer than a horizontal scan period (H11)
previous to the last horizontal scan period (H12).

5. The method according to one of claims 1 to 4, where-
in a scanning pulse (GP13) corresponding to the first
horizontal scan period for the second group be-
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comes active before the dummy scan period (HX) is
started.

6. The method according to one of claims 1 to 4, where-
in a scanning pulse (GP13) corresponding to the first
horizontal scan period for the second group be-
comes active after the dummy scan period is started.

7. The method according to one of claims 1 to 6, where-
in the subsequent one (H12) of the two consecutive
horizontal scan periods is started in sync with the
scanning pulse (GP11) corresponding to the former
one (H11) of the two consecutive horizontal scan
periods becoming non-active.

8. A liquid crystal display device comprising:

scanning signal lines (G1, ...G24);
a data signal line (S) of a plurality of data signal
lines of said liquid crystal display device;
a gate driver adapted to sequentially select
groups (Grl,Gr2) each of which includes plural
of said scanning signal lines (G1-G12, G13-
G24);
a source driver adapted to sequentially supply
data signal electric potentials corresponding to
pieces of image data (D11, D12) and having an
identical polarity to the data signal line (S) during
respective horizontal scan periods (H11, H12),
in response to the gate driver sequentially sup-
plying scanning pulses (GP11, GP12) to respec-
tive scanning signal lines (G11, G12) which be-
long to a selected group (Gr1), correspondingly
to the respective horizontal scan periods (H11,
H12);
wherein the gate driver is adapted to put a dum-
my scan period (HX) between a last horizontal
scan period (H12) for a first group (Gr1) and a
first horizontal scan period (H13) for a second
group (Gr2) selected subsequently to the first
group (Gr1); and
wherein the source driver is adapted to supply-
ing a dummy signal electric potential corre-
sponding to dummy data (DA) to the data signal
line (S) during the dummy scan period (HX),
wherein the dummy scan period is a time period
during which the dummy signal electric potential
is being supplied to the data signal line,
wherein the source driver is adapted to make
the polarity of the data signal electric potentials
for the first group (Gr1) different from that of the
second group (Gr2) and the polarity of the dum-
my signal electric potential; and
characterized in that
the gate driver is adapted to make a time period
(T) from a time point when a scanning pulse
(GP12) corresponding to the last horizontal scan
period (H12) for the first group (Gr1) becomes

non-active to a time point when the dummy scan
period (HX) is started longer than a time period
(t) from a time point when a scanning pulse
(GP11) corresponding to a former one (H11) of
two consecutive horizontal scan periods (H11,
H12) for the first group (Gr1) becomes non-ac-
tive to a time point when a subsequent one (H12)
of the two consecutive horizontal scan periods
(H11, H12) is started.

9. The crystal display device of claim 8, comprising a
plurality of pixels each made up of a plurality of sub-
pixels.

10. The liquid crystal display device of claim 9, wherein
the plurality of subpixels include respective pixel
electrodes;
the crystal display device comprises retention ca-
pacitor lines that are provided for the respective pixel
electrodes; and
wherein the liquid crystal display device is adapted
to control a luminance of each of the plurality of sub-
pixels in response to a retention capacitor line signal
supplied to a corresponding one of the retention ca-
pacitor lines.

11. The liquid crystal display of one of claims 8 to 10,
wherein the liquid crystal display is adapted to im-
plement the steps of one of claims 1 to 7.

Patentansprüche

1. Verfahren zum Ansteuern einer Flüssigkristallanzei-
gevorrichtung, wobei das Verfahren folgende Schrit-
te umfasst:

sequenzielles Auswählen, durch einen Gate-
Treiber der Flüssigkristallanzeige, von Gruppen
(Gr1, Gr2), von denen jede Abtastsignalleitun-
gen (G1-G12, G13-G24) der Flüssigkristallan-
zeige enthält;
sequenzielles Zuführen, durch einen Source-
Treiber der Flüssigkristallanzeige, von elektri-
schen Datensignalpotenzialen, die einzelnen
Bilddatenelementen (D11, D12) entsprechen
und eine identische Polarität haben, zu einer Da-
tensignalleitung (S) von mehreren Datensignal-
leitungen der Flüssigkristallanzeige während je-
weiliger horizontaler Abtastzeiträume (H11,
H12), in Reaktion auf das sequenzielle Zuführen
von Abtastimpulsen (GP11, GP12) zu jeweiligen
Abtastsignalleitungen (G11, G12), die zu einer
ausgewählten Gruppe (Gr1) gehören, entspre-
chend den jeweiligen horizontalen Abtastzeit-
räumen (H11, H12);
Einfügen, durch den Gate-Treiber der Flüssig-
kristallanzeige, eines Dummy-Abtastzeitraums
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(HX) zwischen einen letzten horizontalen Ab-
tastzeitraum (H12) für eine erste Gruppe (Gr1)
und einen ersten horizontalen Abtastzeitraum
(H13) für eine zweite Gruppe (Gr2), die nach der
ersten Gruppe (Gr1) ausgewählt wurde; und
Zuführen, durch den Source-Treiber der Flüs-
sigkristallanzeige, eines elektrischen Dummy-
Signalpotenzials, das Dummy-Daten (DA) ent-
spricht, zu der Datensignalleitung (S) während
des Dummy-Abtastzeitraums (HX), wobei der
Dummy-Abtastzeitraum ein Zeitraum ist, wäh-
rend dem das elektrische Dummy-Signalpoten-
zial zu der Datensignalleitung zugeführt wird,
wobei die Polarität der elektrischen Datensig-
nalpotenziale für die erste Gruppe (Gr1) eine
andere ist als die der zweiten Gruppe (Gr2) und
eine andere ist als die Polarität des elektrischen
Dummy-Signalpotenzials; und
dadurch gekennzeichnet, dass
ein Zeitraum (T) ab einem Zeitpunkt, wo ein Ab-
tastimpuls (GP12), der dem letzten horizontalen
Abtastzeitraum (H12) für die erste Gruppe (Gr1)
entspricht, inaktiv wird, bis zu einem Zeitpunkt,
wo der Dummy-Abtastzeitraum (HX) begonnen
wird, länger ist als ein Zeitraum (t) ab einem Zeit-
punkt, wo ein Abtastimpuls (GP11), der einem
früheren (H11) von zwei aufeinanderfolgenden
horizontalen Abtastzeiträumen (H11, H12) für
die erste Gruppe (Gr1) entspricht, inaktiv wird,
bis zu einem Zeitpunkt, wo ein späterer (H12)
der zwei aufeinanderfolgenden horizontalen
Abtastzeiträume (H11, H12) begonnen wird.

2. Verfahren nach Anspruch 1, wobei der Abtastimpuls,
der dem späteren (H12) der zwei aufeinanderfolgen-
den horizontalen Abtastzeiträume entspricht, syn-
chron in dem Moment aktiv wird, in dem der Abtas-
timpuls, der dem früheren (H11) der zwei aufeinan-
derfolgenden horizontalen Abtastzeiträume ent-
spricht, inaktiv wird.

3. Verfahren nach Anspruch 1 oder 2, wobei jeder ho-
rizontale Abtastzeitraum (H11) durch die Flüssigkris-
tallanzeige begonnen wird, nachdem ein entspre-
chender Abtastimpuls (GP11) aktiv wird.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
der letzte horizontale Abtastzeitraum (H12) für die
erste Gruppe länger ist als ein horizontaler Abtast-
zeitraum (H11) vor dem letzten horizontalen Abtast-
zeitraum (H12).

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
ein Abtastimpuls (GP13), der dem ersten horizonta-
len Abtastzeitraum für die zweite Gruppe entspricht,
aktiv wird, bevor der Dummy-Abtastzeitraum (HX)
begonnen wird.

6. Verfahren nach einem der Ansprüche 1 bis 4, wobei
ein Abtastimpuls (GP13), der dem ersten horizonta-
len Abtastzeitraum für die zweite Gruppe entspricht,
aktiv wird, nachdem der Dummy-Abtastzeitraum be-
gonnen wurde.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
der spätere (H12) der zwei aufeinanderfolgenden
horizontalen Abtastzeiträume synchron in dem Mo-
ment begonnen wird, in dem der Abtastimpuls
(GP11), der dem früheren (H11) der zwei aufeinan-
derfolgenden horizontalen Abtastzeiträume ent-
spricht, inaktiv wird.

8. Flüssigkristallanzeigevorrichtung, die Folgendes
umfasst:

Abtastsignalleitungen (G1, ... G24);
eine Datensignalleitung (S) von mehreren Da-
tensignalleitungen der Flüssigkristallanzeige-
vorrichtung;
einen Gate-Treiber, der dafür ausgelegt ist, se-
quenziell Gruppen (Gr1, Gr2) auszuwählen, von
denen jede mehrere der Abtastsignalleitungen
(G1-G12, G13-G24) enthält;
einen Source-Treiber, der dafür ausgelegt ist,
elektrische Datensignalpotenziale, die einzel-
nen Bilddatenelementen (D11, D12) entspre-
chen und eine identische Polarität haben, se-
quenziell zu der Datensignalleitung (S) während
jeweiliger horizontaler Abtastzeiträume (H11,
H12) in Reaktion auf das sequenzielle Zuführen
von Abtastimpulsen (GP11, GP12) durch den
Gate-Treiber zu jeweiligen Abtastsignalleitun-
gen (G11, G12), die zu einer ausgewählten
Gruppe (Gr1) gehören, entsprechend den jewei-
ligen horizontalen Abtastzeiträumen (H11, H12)
zuzuführen;
wobei der Gate-Treiber dafür ausgelegt ist, ei-
nen Dummy-Abtastzeitraum (HX) zwischen ei-
nen letzten horizontalen Abtastzeitraum (H12)
für eine erste Gruppe (Gr1) und einen ersten
horizontalen Abtastzeitraum (H13) für eine
zweite Gruppe (Gr2), die nach der ersten Grup-
pe (Gr1) ausgewählt wurde, einzufügen; und
wobei der Source-Treiber dafür ausgelegt ist,
ein elektrisches Dummy-Signalpotenzial, das
Dummy-Daten (DA) entspricht, zu der Datensig-
nalleitung (S) während des Dummy-Abtastzeit-
raums (HX) zuzuführen, wobei der Dummy-Ab-
tastzeitraum ein Zeitraum ist, während dem das
elektrische Dummy-Signalpotenzial zu der Da-
tensignalleitung zugeführt wird;
wobei der Source-Treiber dafür ausgelegt ist,
die Polarität der elektrischen Datensignalpoten-
ziale für die ersten Gruppe (Gr1) zu einer ande-
ren Polarität zu machen als die Polarität der
zweiten Gruppe (Gr2) und die Polarität des elek-
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trischen Dummy-Signalpotenzials; und
dadurch gekennzeichnet, dass
der Gate-Treiber dafür ausgelegt ist, einen Zeit-
raum (T) ab einem Zeitpunkt, wo ein Abtastim-
puls (GP12), der dem letzten horizontalen Ab-
tastzeitraum (H12) für die erste Gruppe (Gr1)
entspricht, inaktiv wird, bis zu einem Zeitpunkt,
wo der Dummy-Abtastzeitraum (HX) begonnen
wird, länger zu machen als einen Zeitraum (t)
ab einem Zeitpunkt, wo ein Abtastimpuls
(GP11), der einem früheren (H11) von zwei auf-
einanderfolgenden horizontalen Abtastzeiträu-
men (H11, H12) für die erste Gruppe (Gr1) ent-
spricht, inaktiv wird, bis zu einem Zeitpunkt, wo
ein späterer (H12) der zwei aufeinanderfolgen-
den horizontalen Abtastzeiträume (H11, H12)
begonnen wird.

9. Kristallanzeigevorrichtung nach Anspruch 8, die
mehrere Pixel umfasst, die jeweils aus mehreren
Subpixeln bestehen.

10. Flüssigkristallanzeigevorrichtung nach Anspruch 9,
wobei die mehreren Subpixel jeweilige Pixelelektro-
den enthalten;
wobei die Kristallanzeigevorrichtung Haltekonden-
satorleitungen umfasst, die für die jeweiligen Pixel-
elektroden bereitgestellt sind; und
wobei die Flüssigkristallanzeigevorrichtung dafür
ausgelegt ist, eine Leuchtdichte eines jeden der
mehreren Subpixel in Reaktion auf das Zuführen ei-
nes Haltekondensatorleitungssignals zu einer ent-
sprechenden der Haltekondensatorleitungen zu
steuern.

11. Flüssigkristallanzeige nach einem der Ansprüche 8
bis 10, wobei die Flüssigkristallanzeige dafür aus-
gelegt ist, die Schritte nach einem der Ansprüche 1
bis 7 zu implementieren.

Revendications

1. Procédé pour commander un dispositif d’affichage
à cristaux liquides, le procédé comprenant les
étapes :

de sélection séquentielle, par un dispositif de
commande de grille dudit afficheur à cristaux
liquides, de groupes (Gr1, Gr2) comprenant
chacun des lignes de signal de balayage (G1 à
G12, G13 à G24) dudit afficheur à cristaux
liquides ;
de fourniture séquentielle, par un dispositif de
commande de source dudit afficheur à cristaux
liquides, de potentiels électriques de signal de
données correspondant à des éléments de don-
nées d’image (D11, D12) et ayant une polarité

identique à celle d’une ligne de signal de don-
nées (S) d’une pluralité de lignes de signal de
données dudit afficheur à cristaux liquides pen-
dant des périodes de balayage horizontal (H11,
H 12) respectives, en réponse à la fourniture
séquentielle d’impulsions de balayage (GP11,
GP12) aux lignes de signal de balayage (G11,
G12) respectives qui appartiennent à un groupe
(Gr1) sélectionné, en correspondance avec les
périodes de balayage horizontal (H11, H 12)
respectives ;
de placement, par le dispositif de commande de
grille dudit afficheur à cristaux liquides, d’une
période de balayage fictive (HX) entre une der-
nière période de balayage horizontal (H12) pour
un premier groupe (Gr1) et une première pério-
de de balayage horizontal (H13) pour un deuxiè-
me groupe (Gr2) sélectionné à la suite du pre-
mier groupe (Gr1) ; et
de fourniture, par le dispositif de commande de
source dudit afficheur à cristaux liquides, d’un
potentiel électrique de signal fictif correspon-
dant à des données fictives (DA) à la ligne de
signal de données (S) pendant la période de ba-
layage fictive (HX), dans lequel la période de
balayage fictive est une période de temps pen-
dant laquelle le potentiel électrique de signal fic-
tif est appliqué à la ligne de signal de données,
dans lequel la polarité des potentiels électriques
de signal de données pour le premier groupe
(Gr1) est différente de celle du deuxième groupe
(Gr2) et de la polarité du potentiel électrique de
signal fictif ; et
caractérisé en ce que
une période de temps (T) à partir d’un instant
auquel une impulsion de balayage (GP12) cor-
respondant à la dernière période de balayage
horizontal (H 12) pour le premier groupe (Gr1)
devient non active jusqu’à un instant auquel la
période de balayage fictive (HX) est débutée est
plus longue qu’une période de temps (t) à partir
d’un instant auquel une impulsion de balayage
(GP11) correspondant à une première période
(H 11) de deux périodes de balayage horizontal
consécutives (H11, H12) pour le premier groupe
(Gr1) devient non active jusqu’à un instant
auquel une période suivante (H12) des deux pé-
riodes de balayage horizontal consécutives (H
11, H12) est débutée.

2. Procédé selon la revendication 1, dans lequel l’im-
pulsion de balayage correspondant à la période sui-
vante (H12) des deux périodes de balayage horizon-
tal consécutives devient active en synchronisation
avec le passage de l’impulsion de balayage corres-
pondant à la première période (H11) des deux pé-
riodes de balayage horizontal consécutives dans
l’état non actif.
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3. Procédé selon la revendication 1 ou 2, dans lequel
chaque période de balayage horizontal (H 11) est
débutée par ledit afficheur à cristaux liquides après
qu’une impulsion de balayage (GP11) correspon-
dante est devenue active.

4. Procédé selon l’une des revendications 1 à 3, dans
lequel la dernière période de balayage horizontal (H
12) pour le premier groupe est plus longue qu’une
période de balayage horizontal (H 11) qui précède
la dernière période de balayage horizontal (H 12).

5. Procédé selon l’une des revendications 1 à 4, dans
lequel une impulsion de balayage (GP13) corres-
pondant à la première période de balayage horizon-
tal pour le deuxième groupe devient active avant que
la période de balayage fictive (HX) soit débutée.

6. Procédé selon l’une des revendications 1 à 4, dans
lequel une impulsion de balayage (GP13) corres-
pondant à la première période de balayage horizon-
tal pour le deuxième groupe devient active après que
la période de balayage fictive a débuté.

7. Procédé selon l’une des revendications 1 à 6, dans
lequel la période suivante (H 12) des deux périodes
de balayage horizontal consécutives est
débutée en synchronisation avec le passage de l’im-
pulsion de balayage (GP11) correspondant à la pre-
mière période (H11) des deux périodes de balayage
horizontal consécutives dans l’état non actif.

8. Dispositif d’affichage à cristaux liquides
comprenant :

des lignes de signal de balayage (G1, ... G24) ;
une ligne de signal de données (S) d’une plura-
lité de lignes de signal de données dudit dispo-
sitif d’affichage à cristaux liquides ;
un dispositif de commande de grille conçu pour
sélectionner séquentiellement des groupes
(Gr1, Gr2) comprenant chacun plusieurs desdi-
tes lignes de signal de balayage (G1 à G12, G13
à G24) ;
un dispositif de commande de source conçu
pour fournir séquentiellement des potentiels
électriques de signal de données correspondant
à des éléments de données d’image (D11, D12)
et ayant une polarité identique à celle de la ligne
de signal de données (S) pendant des périodes
de balayage horizontal (H11, H12) respectives,
en réponse à la fourniture séquentielle, par le
dispositif de commande de grille, d’impulsions
de balayage (GP11, GP12) aux lignes de signal
de balayage (G11, G12) respectives qui appar-
tiennent à un groupe (Gr1) sélectionné, en cor-
respondance avec les périodes de balayage ho-
rizontal (H11, H12) respectives ;

dans lequel le dispositif de commande de grille
est conçu pour placer une période de balayage
fictive (HX) entre une dernière période de ba-
layage horizontal (H12) pour un premier groupe
(Gr1) et une première période de balayage ho-
rizontal (H13) pour un deuxième groupe (Gr2)
sélectionné à la suite du premier groupe (Gr1) ;
et
dans lequel le dispositif de commande de source
est conçu pour fournir un potentiel électrique de
signal fictif correspondant à des données ficti-
ves (DA) à la ligne de signal de données (S)
pendant la période de balayage fictive (HX),
dans lequel la période de balayage fictive est
une période de temps pendant laquelle le po-
tentiel électrique de signal fictif est appliqué à la
ligne de signal de données,
dans lequel le dispositif de commande de source
est conçu pour rendre la polarité des potentiels
électriques de signal de données pour le premier
groupe (Gr1) différente de celle pour le deuxiè-
me groupe (Gr2) et de la polarité du potentiel
électrique de signal fictif ; et
caractérisé en ce que
le dispositif de commande de grille est conçu
pour rendre une période de temps (T) d’un ins-
tant auquel une impulsion de balayage (GP12)
correspondant à la dernière période de balaya-
ge horizontal (H 12) pour le premier groupe
(Gr1) devient non active jusqu’à un instant
auquel la période de balayage fictive (HX) est
débutée plus longue qu’une période de temps
(t) d’un instant auquel une impulsion de balaya-
ge (GP11) correspondant à une première pério-
de (H11) de deux périodes de balayage horizon-
tal consécutives (H11, H12) pour le premier
groupe (Gr1) devient non active jusqu’à un ins-
tant auquel une période suivante (H 12) des
deux périodes de balayage horizontal consécu-
tives (H11, H12) est débutée.

9. Dispositif d’affichage à cristaux selon la revendica-
tion 8, comprenant une pluralité de pixels constitués
chacun d’une pluralité de sous-pixels.

10. Dispositif d’affichage à cristaux liquides selon la re-
vendication 9, dans lequel la pluralité de sous-pixels
comprennent des électrodes de pixel respectives ;
le dispositif d’affichage à cristaux comprend des li-
gnes de condensateur de maintien qui sont prévues
pour les électrodes de pixel respectives ; et
dans lequel le dispositif d’affichage à cristaux liqui-
des est conçu pour commander une luminance de
chacun de la pluralité de sous-pixels en réponse à
un signal de ligne de condensateur de maintien ap-
pliqué à l’une correspondante des lignes de conden-
sateur de maintien.
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11. Afficheur à cristaux liquides selon l’une des reven-
dications 8 à 10, dans lequel l’afficheur à cristaux
liquides est conçu pour effectuer les étapes de l’une
des revendications 1 à 7.
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