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Description

TECHNICAL FIELD

[0001] The present invention relates to a drive device
for liquid crystal display device.

BACKGROUND ART

[0002] In general, a liquid crystal display device of the
active matrix system using TFTs (Thin Film Transistors)
is constructed with a liquid crystal being interposed be-
tween a common electrode and a plurality of pixel elec-
trodes arranged in a matrix pattern.
Then, a desired image is displayed by controlling an ap-
plied voltage to the liquid crystal between the common
electrode and each pixel electrode.
[0003] The liquid crystal display device of the active
matrix system using TFTs is provided with source lines
for respective columns of the pixel electrodes arranged
in the matrix pattern and with gate lines for respective
rows of the pixel electrodes. A TFT is provided for each
pixel electrode. Each individual pixel electrode is con-
nected to a TFT and the TFT is connected to a source
line and to a gate line. Fig. 9 is an explanatory drawing
showing a connection example of a pixel electrode, a
TFT, a source line, and a gate line. Fig. 9 illustrates the
pixel electrode connected to the gate line Gi of the i-th
row and the source line Sk of the k-th column, out of the
plurality of pixel electrodes arranged in the matrix pattern.
The pixel electrode 21 is connected to a TFT 22 and the
TFT 22 is connected to the gate line Gi and to the source
line Sk. Specifically, the pixel electrode 21 is connected
to the drain 22b of the TFT 22. Furthermore, the gate 22a
of the TFT 22 is connected to the gate line Gi and the
source 22c of the TFT 22 is connected to the source line
Sk. Fig. 9 shows one pixel electrode, and connection
forms of the TFT, gate line and source line in the other
pixel electrodes are also the same.
[0004] Each gate line is selected in a line-sequential
manner, a selected gate line is set at a selected-period
potential, and the nonselected gate lines are set at a non-
selected-period potential. When a certain gate line is se-
lected, the source lines are set at respective potentials
according to image data for a row of the selected gate
line. In the TFT 22 arranged for each pixel electrode,
when the gate 22a turns to the selected-period potential,
the drain 22b and the source 22c become electrically con-
ductive; when the gate 22a turns to the nonselected-pe-
riod potential, the drain 22b and the source 22c become
electrically nonconductive. Therefore, the pixel elec-
trodes in the selected row are set at their respective po-
tentials according to the image data for the row. A poten-
tial of the common electrode 30 (see Fig. 9) opposed to
each pixel electrode through the liquid crystal (not shown)
is also controlled to a predetermined potential. As a con-
sequence of this, voltages according to the image data
for the row are applied to the liquid crystal in the selected

row. By sequentially selecting the gate lines, an image
according to the image data can be displayed. The po-
tential of the common electrode will be denoted below
by VCOM.
[0005] In some parts of the description hereinafter, a
value of the selected-period potential will be denoted by
VGH and a value of the nonselected-period potential by
VGL.
[0006] A state in which the potential of a pixel electrode
is higher than the potential of the common electrode will
be referred to as positive polarity. Moreover, a state in
which the potential of a pixel electrode is lower than the
potential of the common electrode will be referred to as
negative polarity.
[0007] As an example of modes for switching the pos-
itive and negative polarities, there is a mode of switching
the polarities every two rows in each column, while mak-
ing the polarities different from each other between ad-
jacent columns. This mode will be referred to hereinafter
as two-line dot inversion drive. Fig. 10 shows an example
of the polarities of respective pixels in the two-line dot
inversion drive. In the description hereinafter, the first
column is defined as the leftmost column when viewed
from the viewer side of the liquid crystal display device
and the columns are counted from the left. In the drawings
including Fig. 10 and others, "+" indicates the positive
polarity and "-" the negative polarity. In the two-line dot
inversion drive, when attention is focused on each indi-
vidual row in a certain frame, as shown in Fig. 10, the
polarities of the pixels are different between adjacent col-
umns. For example, with focus on the first row, the pixels
in the first row have different polarities between adjacent
pixels. In this manner, while the polarities are made dif-
ferent between adjacent pixels in each individual row,
the polarities of the pixels in each column are switched
every two rows. As a result, for example, in the first col-
umn, the pixels in the first row and the second row have
the positive polarity and the pixels in the third row and
the fourth row have the negative polarity. Furthermore,
for example, in the second column, the pixels in the first
row and the second row have the negative polarity and
the pixels in the third row and the fourth row have the
positive polarity.
[0008] Fig. 11 is a timing chart showing an example of
the potential changes in gate lines and a source line in
the two-line dot inversion drive. In Fig. 11, G1 to G4 refer
to the gate lines of the respective rows from the first row
to the fourth row. Furthermore, S1 refers to the source
line of the first column. As shown in Fig. 11, each of the
gate lines is selected starting from the gate line G1 and
the gate line selected is set at the selected-period poten-
tial VGH. Latch pulses (which will be referred to herein-
after as LP) shown in Fig. 11 are a pulse signal to define
start timing of potential setting for the source lines. At a
falling edge of LP, each source line is set to a potential
according to each pixel in the selected row.
[0009] As shown in Fig. 11, the source line S1 is set to
potentials higher than the common electrode potential
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VCOM during selected periods of the gate lines of the first
row and the second row, and is set to potentials lower
than the common electrode potential VCOM during select-
ed periods of the gate lines of the third row and the fourth
row. Thereafter, the source line is alternately switched
between potentials higher than VCOM and potentials low-
er than VCOM every two rows in the same manner. The
same also applies to the source lines of the other odd-
numbered columns. Each of the source lines of the even-
numbered columns, which are omitted from the illustra-
tion in Fig. 11, is set to potentials lower than VCOM during
selected periods of the first row and the second row and
is set to potentials higher than VCOM during selected pe-
riods of the third row and the fourth row. Thereafter, the
source line is alternately switched between potentials
lower than VCOM and potentials higher than VCOM every
two rows in the same manner. This example shows a
case where with LP at a high level, each source line is
kept in a high impedance state.
[0010] As the potentials of the respective gate lines
and the respective source lines are set as described
above, the polarities of the respective pixels become as
illustrated in Fig. 10. In the next frame, the liquid crystal
display device is driven so as to invert the polarities of
the respective pixels.
[0011] There is another mode for switching the polar-
ities every row in each column, while making the polarities
different between adjacent columns. This mode will be
referred to hereinafter as one-line dot inversion drive.
Fig. 12 shows an example of polarities of respective pix-
els in the one-line dot inversion drive. In the one-line dot
inversion drive, as shown in Fig. 12, the polarities are
different between adjacent pixels in each of directions of
the columns and rows.
[0012] Concerning the one-line dot inversion drive,
there is a known drive method of, prior to a selected pe-
riod of a gate line of a certain row, setting a potential of
the gate line to the selected-period potential VGH in ad-
vance. This drive method is also called a double gate
method. In the double gate method, for example, the po-
tentials of the gate lines of the first row and the third row
are simultaneously set to the selected-period potential
VGH in the selected period of the first row, and the po-
tentials of the gate lines of the third row and the fifth row
are simultaneously set to the selected-period potential
VGH in the selected period of the third row. In this case,
the gate line of the third row, together with the first row,
is set to the selected-period potential VGH during the
selected period of the first row, prior to a start of the se-
lected period of the gate line of the third row itself. The
same also applies to the rows other than the third row.
In this manner, prior to a selected period of the gate line
of a certain row, the potential of the gate line is set to the
selected-period potential VGH in advance, whereby the
pixels in that row can be subjected to precharge, which
can reduce power consumption.
[0013] Fig. 13 is a timing chart showing an example of
the potential changes in gate lines and a source line in

the case where the double gate method is adopted in the
one-line dot inversion drive. As show in Fig. 13, in the
selected period of the gate line G1 of the first row, not
only the gate line G1 but also the gate line G3 are set to
the selected-period potential VGH. In the selected period
of the gate line G1, duration during which the gate lines
G1 and G3 are set at the selected-period potential VGH
are identical. Thereafter, in the selected period of the
gate line Gn of the n-th row, not only the gate line Gn but
also the gate line Gn+2 are set to the selected-period po-
tential VGH in the same manner. In the selected period
of the gate line Gn, duration during which the gate lines
Gn and Gn+2 are set at the selected-period potential VGH
are identical.
[0014] As shown in Fig. 13, the source line S1 is set to
a potential higher than the common electrode potential
VCOM during the selected period of the gate line G1 of
the first row and is set to a potential lower than the com-
mon electrode potential VCOM during the selected period
of the gate line G2 of the second row. Thereafter, the
source line is alternately switched between a potential
higher than VCOM and a potential lower than VCOM every
row in the same manner. The same also applies to the
source lines of the other odd-numbered columns. Each
of the source lines of the even-numbered columns, which
are omitted from the illustration in Fig. 13, is set to a
potential lower than the common electrode potential
VCOM during the selected period of the gate line G1 and
is set to a potential higher than the common electrode
potential VCOM during the selected period of the gate line
G2. Thereafter, the source line is alternately switched
between a potential lower than VCOM and a potential high-
er than VCOM every row in the same manner. With LP at
the high level, each source line is kept in a high imped-
ance state.
[0015] As the potentials of the respective gate lines
and the respective source lines are set in this manner,
the polarities of the respective pixels become as shown
in Fig. 12. The double gate method can reduce power
consumption when compared to the simple line-sequen-
tial drive.
[0016] The double gate method is described, for ex-
ample, in Patent Documents 1, 2 and others. Patent Doc-
ument 1 discloses that a preliminary on-signal is set at
least two lines prior to a regular on-signal. The pulse du-
ration of the regular on-signal is the same as the pulse
duration of the preliminary on-signal.
[0017] Patent Document 2 discloses that when H rep-
resents the selected period of each gate line, the gate
line of the N-th row is again set to the selected-period
potential with a lapse of 4H since a time of a start of the
selected period of the gate line of the N-th row. Duration
during which the gate line of the N-th row is again set at
the selected-period potential is also H. Furthermore, Pat-
ent Document 2 discloses that the potentials of the source
lines are switched between potentials in the positive po-
larity and potentials in the negative polarity every 2H, to
realize the switching of polarities as exemplified in Fig.
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10.
[0018] Patent Document 3 discloses that a gate drive
waveform is kept continuous for at least two clocks.
[0019] Patent documents 4 and 5 each disclose re-
spective settings of the gate line of an even numbered
row at a selected period potential with a delay of a first
predetermined time from timing when the gate line of the
odd-numbered row is set at the selected period potential.
[0020] Patent document 6 discloses the selecting of
one gate line, and a subsequent gate line that is a gate
line of a row after the next to the one gate line.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0021]

Patent Document 1: JP-A-4-67122 (Page 3, Fig. 1)
Patent Document 2: JP-A-2001-249643 (Para-
graphs 0016-0024, Fig. 4)
Patent Document 3: JP-A-2001-195043 (Page 1)
Patent Document 4: US2006/208984 (Paragraphs
0159-0161, Figs. 8A, 8B)
Patent Document 5: US2007/262310 (Paragraph
0045, Fig. 4)
Patent Document 6: US2010/0231617 (Paragraphs
0151-0156, Figs. 8, 9)

DISCLOSURE OF INVENTION

TECHNICAL PROBLEM

[0022] In the two-line dot inversion drive, it is preferable
to make power consumption as low as possible.
[0023] In the one-line dot inversion drive, it is also pref-
erable to make power consumption as low as possible.
[0024] It is therefore an object of the present invention
to provide a drive device for liquid crystal display device
that can realize the one-line dot inversion drive with less
power consumption.

SOLUTION TO PROBLEM

[0025] A drive device for liquid crystal display device
according to an example is a drive device for liquid crystal
display device, which drives a liquid crystal display device
including source lines arranged along columns of pixels
formed in a matrix pattern and gate lines arranged along
rows of the pixels formed in the matrix pattern, the drive
device for liquid crystal display device comprising: a gate
driver (e.g., gate driver 3) which selects a gate line of an
odd-numbered row and a gate line of an even-numbered
row subsequent thereto, which sets the gate line of the
even-numbered row at a selected-period potential with
a delay of a first predetermined time (e.g., t) from timing
when the gate line of the odd-numbered row is set at the
selected-period potential (e.g., VGH), and which there-

after sets the gate line of the odd-numbered row at a
nonselected-period potential (e.g., VGL); and a source
driver (e.g., source driver 4 in the example) which switch-
es polarities of the pixels in each column every two rows
and which sets potentials of the respective source lines
to potentials according to image data of respective pixels
for one row, while making the polarities of the pixels in
adjacent columns opposite to each other.
[0026] The drive device for liquid crystal display device
according to the example may be configured as follows:
it comprises: control means (e.g., timing controller 2)
which feeds to the gate driver, a switching signal (e.g.,
CKV in the example) to indicate switching of gate lines
to be selected, an output enable signal for an odd-num-
bered row to indicate a duration during which the gate
line of the odd-numbered row selected is kept at the se-
lected-period potential, and an output enable signal for
an even-numbered row to indicate duration during which
the gate line of the even-numbered row selected is kept
at the selected-period potential, and which feeds to the
source driver, a source line potential setting indication
signal (e.g., LP) to indicate that the potentials of the re-
spective source lines are to be set to potentials according
to image data of the respective pixels for one row, and a
polarity control signal (e.g., POL2 in the example) to make
the polarities of the pixels in each column switched every
two rows; the control means operates as follows: the con-
trol means feeds a signal changed to a first level (e.g., a
high level) and a second level (e.g., a low level) in a pre-
determined period, as the switching signal to the gate
driver; the control means raises the source line potential
setting indication signal at timing when the switching sig-
nal is changed to the first level, and defines a period of
the source line potential setting indication signal as half
of the period of the switching signal; the control means
feeds to the gate driver, the output enable signal for odd-
numbered row (e.g., OEodd) to indicate as the duration
during which the gate line of the odd-numbered row is
kept at the selected-period potential, a duration of H-s
from a change of a level of the switching signal to the
first level when 2H represents the period of the switching
signal, t represents the first predetermined time, and s
represents a second predetermined time, and the output
enable signal for an even-numbered row (e.g., OEeven)
to indicate as the duration during which the gate line of
the even-numbered row is kept at the selected-period
potential, duration from a point of time when t has elapsed
since the change of the level of the switching signal to
the first level, to a point of time when 2H-s has elapsed
since the change of the level of the switching signal to
the first level; the gate driver operates as follows: the
gate driver selects a gate line of an odd-numbered row
and a gate line of an even-numbered row subsequent
thereto, every switching of the switching signal to the first
level, and sets the selected gate line of the odd-numbered
row to the selected-period potential in accordance with
the output enable signal for an odd-numbered row and
the selected gate line of the even-numbered row to the
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selected-period potential in accordance with the output
enable signal for an even-numbered row; and the source
driver sets the potentials of the respective source lines
to potentials according to image data of respective pixels
for one row in synchronism with a falling edge of the
source line potential setting indication signal.
[0027] In the drive device for liquid crystal display de-
vice according to the example, the first predetermined
time is preferably a time that is at least the sum of a time
needed to change the potentials of the source lines from
a minimum to a maximum of set potentials for the source
lines, and a time needed to change the source line po-
tential setting indication signal to a high level.
[0028] A drive device for liquid crystal display device
according to an aspect of the present invention is a drive
device for liquid crystal display device, which drives a
liquid crystal display device including source lines ar-
ranged along columns of pixels formed in a matrix pattern
and gate lines arranged along rows of the pixels formed
in the matrix pattern, the drive device for liquid crystal
display device comprising: a gate driver (e.g., gate driver
3a) which selects a gate line; and a source driver (e.g.,
source driver 4 in the embodiment of the present inven-
tion) which switches polarities of the pixels in each col-
umn every row and which sets potentials of the respective
source lines to potentials according to image data of re-
spective pixels for one row, while making the polarities
of the pixels in adjacent columns opposite to each other,
wherein the gate driver selects one gate line, and a sub-
sequent gate line that is a gate line of a row after the next
to the one gate line, sets the subsequent gate line to a
selected-period potential with a delay of a first predeter-
mined time (e.g., t) from timing when the one gate line is
set at the selected-period potential (e.g., VGH), and sets
the one gate line and the subsequent gate line to a non-
selected-period potential (e.g., VGL), prior to selection
of the gate line next to the one gate line.
[0029] The drive device for liquid crystal display device
according to the present invention may be configured as
follows: it comprises: control means (e.g., timing control-
ler 2a) which feeds to the gate driver, a switching signal
(e.g., CKV in the embodiment of the present invention)
to indicate switching of a gate line to be selected, and an
output enable signal for each row to, when a gate line is
selected by the gate driver, indicate duration during which
the gate line is kept at the selected-period potential, and
which feeds to the source driver, a source line potential
setting indication signal (e.g., LP) to indicate that poten-
tials of the respective source lines are to be set to poten-
tials according to image data of respective pixels for one
row, and a polarity control signal (e.g., POL2 in the em-
bodiment of the present invention) to make the polarities
of the pixels in each column switched every row; the con-
trol means operates as follows: the control means feeds
a signal changed to a first level and a second level in a
predetermined period, as the switching signal to the gate
driver; the control means raises the source line potential
setting indication signal at timing when the switching sig-

nal is changed to the first level, defines a period of the
source line potential setting indication signal to be the
same period as the period of the switching signal, and
feeds to the gate driver, the output enable signal to indi-
cate as the duration during which the one gate line se-
lected by the gate driver is kept at the selected-period
potential, duration of H-s from a change of a level of the
switching signal to the first level when H represents the
period of the switching signal, t represents the first pre-
determined time, and s represents a second predeter-
mined time, and the output enable signal to indicate as
the duration during which the subsequent gate line to the
one gate line is kept at the selected-period potential, du-
ration from a point of time when t has elapsed since the
change of the level of the switching signal to the first level,
to a point of time when H-s has elapsed since the change
of the level to the switching signal to the first level; the
gate driver operates as follows: the gate driver switches
the one gate line and the subsequent gate line selected,
every switching of the switching signal to the first level,
and sets the selected gate line and subsequent gate line
to the selected-period potential in accordance with the
output enable signal; and the source driver sets the po-
tentials of the respective source lines to potentials ac-
cording to image data of respective pixels for one row in
synchronism with a falling edge of the source line poten-
tial setting indication signal.
[0030] In the drive device for liquid crystal display de-
vice according to the present invention, the first prede-
termined time is preferably a time that is at least the sum
of a time needed to change the potentials of the source
lines from a minimum to a maximum of set potentials for
the source lines, and a time needed to change the source
line potential setting indication signal to a high level.

ADVANTAGEOUS EFFECTS OF INVENTION

[0031] The present invention enables achievement of
the two-line dot inversion drive with less power consump-
tion. The present invention also enables achievement of
the one-line dot inversion drive with less power consump-
tion.

BRIEF DESCRIPTION OF DRAWINGS

[0032]

Fig. 1 is an explanatory drawing showing a configu-
ration example of the drive device for liquid crystal
display device according to an example being helpful
to understand the present invention.
Fig. 2 is an explanatory drawing showing changes
of POL1 and POL2 in the example of Fig. 1.
Fig. 3 is a timing chart showing input timing of each
of STH and CLK to a source driver 4 in the beginning
of a frame in the example of Fig. 1.
Fig. 4 is a timing chart showing STV and CKV input
to a gate driver, an operation of the gate driver 3,
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and others in the example of Fig. 1.
Fig. 5 is a timing chart showing potential changes in
pixel electrodes and others in the example of Fig. 1.
Fig. 6 is an explanatory drawing showing a method
of determining a predetermined duration in the ex-
ample of Fig. 1.
Fig. 7 is an explanatory drawing showing a configu-
ration example of the drive device for liquid crystal
display device according to an embodiment of the
invention.
Fig. 8 is a timing chart showing an example of oper-
ation according to the embodiment of the present
invention.
Fig. 9 is an explanatory drawing showing a connec-
tion example of a pixel electrode, a TFT, a source
line, and a gate line in the embodiment of the present
invention.
Fig. 10 is a schematic drawing showing an example
of polarities of respective pixels in the two-line dot
inversion drive.
Fig. 11 is a timing chart showing an example of po-
tential changes in gate lines and a source line in the
line dot inversion drive
Fig. 12 is a schematic drawing showing an example
of polarities of respective pixels in the one-line dot
inversion drive.
Fig. 13 is a timing chart showing an example of po-
tential changes in gate lines and a source line in a
case where the double gate method is adopted in
the one-line dot inversion drive.

DESCRIPTION OF AN EXAMPLE AND AN EMBODI-
MENT OF THE INVENTION

[0033] An example, which is helpful to understand the
present invention, and an embodiment of the present in-
vention will be described below with reference to the
drawings.

[Example]

[0034] Fig. 1 is an explanatory drawing showing a con-
figuration example of the drive device for liquid crystal
display device according to an example being helpful to
understand the invention. The drive device 1 of the
present example drives a liquid crystal display device 7
of the active matrix system using TFTs.
[0035] The liquid crystal display device 7, as exempli-
fied in Fig. 9, is provided with a common electrode 30
and pixel electrodes 21 arranged for respective pixels.
Fig. 9 shows one pixel electrode, but the liquid crystal
display device 7 is provided with a plurality of pixel elec-
trodes 21 arranged in a matrix pattern. Furthermore, the
liquid crystal display device 7 is provided with a plurality
of source lines arranged along columns of the plurality
of pixel electrodes 21 arranged in the matrix pattern and
a plurality of gate lines arranged along rows of the plu-
rality of pixel electrodes 21. An example will be described

herein using a case where the source lines are arranged
for the respective columns of the pixel electrodes and
where the gate lines are arranged for the respective rows
of the pixel electrodes. Namely, the example to be ex-
plained is a case where the source lines and the respec-
tive columns are in one-to-one correspondence and
where the gate lines and the respective rows are in one-
to-one correspondence.
[0036] The liquid crystal display device 7 is also pro-
vided with a TFT 22 for each individual pixel electrode,
as exemplified in Fig. 9. Therefore, combinations, each
of which includes a TFT 22 and a pixel electrode 21, are
arranged in the matrix pattern. Then, the gate 22a of each
individual TFT 21 is connected to a gate line correspond-
ing to a row in which the TFT is arranged. The drain 22b
of each individual TFT 21 is connected to a pixel electrode
corresponding to the TFT. The source 22c of each indi-
vidual TFT 21 is connected to a source line corresponding
to a column in which the TFT is arranged.
[0037] The drive device 1 is provided with a timing con-
troller 2, a gate driver 3, a source driver 4, and a common
electrode potential setting circuit 5. It is noted that an
illustration of a power generating circuit for liquid crystal
is omitted.
[0038] The common electrode potential setting circuit
5 sets a potential of the common electrode of the liquid
crystal display device 7 to a predetermined potential
VCOM.
[0039] The gate driver 3 operates in accordance with
the timing controller 2 to perform scanning of the gate
lines while selecting each gate line, to set the potential
of a selected gate line to a selected-period potential VGH
and to set the potential of nonselected gate lines to a
nonselected-period potential VGL. A period during which
the potential of the gate line is set at the selected-period
potential VGH will be referred to as a selected-period
potential set period.
[0040] After a lapse of a predetermined time since a
start of the selected-period potential set period for a gate
line of an odd-numbered row, the gate driver 3 starts the
selected-period potential set period for a gate line of an
even-numbered row immediately subsequent to the fore-
going row. This predetermined time will be represented
by t. The time t is shorter than the selected-period poten-
tial set period for the gate line of the odd-numbered row.
Therefore, before an end of the selected-period potential
set period for the gate line of the odd-numbered row, the
selected-period potential set period for the gate line of
the subsequent row is started, and thus the selected-
period potential set periods for the odd-numbered row
and the subsequent row overlap in part.
[0041] The gate driver 3 ends the selected-period po-
tential set period for the gate line of the even-numbered
row and then starts the selected-period potential set pe-
riod for a gate line of an odd-numbered row immediately
subsequent to the foregoing row. Therefore, there is no
overlap of the selected-period potential set periods be-
tween the even-numbered row and the subsequent row.
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[0042] The gate driver 3 includes a potential output unit
31 and an output control unit 32.
[0043] The potential output unit 31 has potential output
terminals corresponding to the respective gate lines.
When k represents an integer of at least 1, a set is defined
as a couple of two potential output terminals correspond-
ing to a (2k-1)-th gate line and a (2k)-th gate line and the
selected-period potential VGH is sequentially output from
each set of two potential output terminals. The nonse-
lected-period potential VGL is output from the potential
output terminals other than those outputting the selected-
period potential VGH. That the potential output unit 31
outputs VGH from a set of two potential output terminals
means that the gate driver 3 selects the gate lines cor-
responding to the two potential output terminals (the gate
line of the odd-numbered row and the gate line of the
subsequent even-numbered row). The timing controller
2 feeds a control signal (gate start pulses, which will be
represented by STV) to indicate sequential selection of
the gate lines, to the potential output unit 31. In the
present example, STV is used to instruct the potential
output unit 31 to sequentially output the selected-period
potential VGH starting from the first set of potential output
terminals (i.e., a set of potentials output terminals corre-
sponding to the gate linens of the first row and the second
row). The potential output unit 31 outputs the selected-
period potential VGH for each set of potential output ter-
minals, sequentially from the first set of potential output
terminals, according to STV and below-described CKV.
The timing controller 2 feeds a control signal (gate shift
clocks, which will be represented by CKV) to indicate
switching of selected gate lines, to the potential output
unit 31. In the present example, CKV is used to instruct
the potential output unit 31 to switch the set of potential
output terminals to output the selected-period potential
VGH, to the next set. The potential output unit 31 switches
the set of potential output terminals to output the select-
ed-period potential VGH, to the next set, according to
CKV input from the timing controller 2.
[0044] The output control unit 32 has potential input
terminals and potential output terminals corresponding
to the respective gate lines. The potentials output from
the potential output unit 31 are input to the respective
potential input terminals of the output control unit 32.
Therefore, the selected-period potential VGH from the
potential output unit 31 is sequentially input to each set
of odd-numbered and subsequent even-numbered po-
tential input terminals, starting from the set of potential
input terminals corresponding to the gate lines of the first
row and the second row. The nonselected-period poten-
tial VGL from the potential output unit 31 is input to the
potential input terminals to which the selected-period po-
tential VGH is not input.
[0045] The potential output terminals of the output con-
trol unit 32 are connected to the corresponding gate lines,
respectively. The output control unit 32 outputs the se-
lected-period potential VGH, according to output enable
signals input from the timing controller 2, from the poten-

tial output terminals (potential output terminals of the out-
put control unit 32) corresponding to two potential input
terminals to which the selected-period potential VGH is
input from the potential output unit 31. The output control
unit 32 receives the output enable signal to define a po-
tential output from the odd-numbered ((2k-1)-th) potential
output terminal from the first (which will be denoted by
OEodd) and the output enable signal to define a potential
output from the even-numbered (2k-th) potential output
terminal from the first (which will be denoted by OEeven),
out of the two potential output terminals corresponding
to the two potential input terminals to which the selected-
period potential VGH is input. With OEodd being at a high
level, the output control unit 32 outputs VGH from the
odd-numbered potential output terminal from the first, out
of the two potential output terminals corresponding to the
two potential input terminals to which the selected-period
potential VGH is input. Similarly, with OEeven being at a
high level, it outputs VGH from the even-numbered po-
tential output terminal from the first, out of the two poten-
tial output terminals corresponding to the two potential
input terminals to which the selected-period potential
VGH is input. For example, let us assume that the se-
lected-period potential VGH is input from the potential
output unit 31 to the first and second potential input ter-
minals. Then, the output control unit 32 outputs the se-
lected-period potential VGH from the first potential output
terminal for duration during which OEodd is at the high
level. It also outputs the selected-period potential VGH
from the second potential output terminal for duration dur-
ing which OEeven is at the high level.
[0046] The output control unit 32 outputs the nonse-
lected-period potential VGL from the potential output ter-
minals other than the potential output terminals output-
ting the selected-period potential VGH. Since the poten-
tial output terminals of the output control unit 32 are con-
nected to the respective corresponding gate lines, each
gate line is set at the output potential of the corresponding
potential output terminal of the output control unit 32.
[0047] The potential output terminal of the potential
output unit 31 corresponding to an arbitrary n-th gate line
will be denoted by On’. The potential output terminal of
the output control unit 32 corresponding to an arbitrary
n-th gate line will be denoted by On.
[0048] The source driver 4 has potential output termi-
nals corresponding to the respective source lines. The
source driver 4 reads image data in accordance with con-
trol of the timing controller 2. Then the source driver 4
sets potentials of the respective source lines connected
to the respective potential output terminals, to potentials
according to image data of pixels in a row corresponding
to a selected gate line. Specifically, the timing controller
2 feeds to the source driver 4, a control signal to indicate
a start of read of image data for one row (source start
pulse, which will be denoted by STH), a clock signal to
indicate read of image data of one pixel in one row (dot
clock, which will be denoted by CLK), and LP (latch pulse)
to indicate output of potentials according to already-read
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image data. The periods of STH and LP are half of the
period of CKV and, when detecting a falling edge of LP,
the source driver 4 sets the potentials of the respective
source lines of the liquid crystal display device 7 to po-
tentials according to the read image data. It is, however,
noted that an example described below is a case where
the source driver 4 keeps each potential output terminal
in a high impedance state, for duration during which LP
is at a high level.
[0049] The timing controller 2 feeds to the source driver
4, two types of control signals (which will be denoted by
POL1 and POL2) for defining polarities of the respective
pixels. Fig. 2 is an explanatory drawing showing changes
in POL1 and POL2. The timing controller 2 alternately
switches POL1 between a high level and a low level,
frame by frame (see Fig. 2). The timing controller 2 also
changes POL2 in the period of twice the period of CKV.
In the example, the period of CKV will be defined below
as 2H. Therefore, the period of POL2 is 4H. Then the
timing controller 2 alternately switches the level of POL2
between a high level and a low level at intervals of 2H.
The timing controller 2 changes POL2 so that POL2 turns
to the high level at the first falling edge of LP in a frame.
[0050] When POL1 and POL2 both are at the high level,
the source driver 4 sets the odd-numbered source lines
to potentials higher than the common electrode potential
VCOM and sets the even-numbered source lines to po-
tentials lower than the common electrode potential VCOM.
[0051] When POL1 is at the high level and POL2 is at
the low level, the source driver 4 sets the odd-numbered
source lines to potentials lower than the common elec-
trode potential VCOM and sets the even-numbered source
lines to potentials higher than the common electrode po-
tential VCOM.
[0052] When POL1 is at the low level and POL2 is at
the high level, the source driver 4 sets the odd-numbered
source lines to potentials lower than the common elec-
trode potential VCOM and sets the even-numbered source
lines to potentials higher than the common electrode po-
tential VCOM.
[0053] When POL1 and POL2 both are at the low level,
the source driver 4 sets the odd-numbered source lines
to potentials higher than the common electrode potential
VCOM and sets the even-numbered source lines to po-
tentials lower than the common electrode potential VCOM.
[0054] 2H is twice the period of LP. Therefore, in each
frame, the polarities of the pixels in each column are
switched every two rows. Since the polarities in the odd-
numbered columns are always different from those in the
even-numbered columns, the two-line dot inversion drive
is carried out in the present example. For duration during
(which POL1 is at the high level, the polarities of the re-
spective pixels are the same as those of the respective
pixels shown in Fig. 10. For duration during which POL1
is at the low level, the polarities of the respective pixels
are opposite to those of the respective pixels shown in
Fig. 10.
[0055] The timing controller 2 feeds STV and CKV to

the potential output unit 31 of the gate driver 3 and feeds
OEodd and OEeven to the output control unit 32 of the gate
driver 3. Furthermore, the timing controller 2 feeds STH,
CLK, LP, POL1, and POL2 to the source driver 4. Con-
cerning POL1 and POL2, the timing controller 2 may feed
only POL to the source driver 4. Namely, the timing con-
troller 2 may feed one signal (denoted by POL) as a signal
for controlling the polarities, to the source driver 4. In this
case, the timing controller 2 can be configured to feed a
signal indicative of Exclusive OR (XOR) of POL1 and
POL2 described above, as POL to the source driver 4.
[0056] An operation will be described below.
[0057] Fig. 3 is a timing chart showing input timing of
each of STH and CLK to the source driver 4 in the be-
ginning of a frame. In the beginning of the frame, the
timing controller 2 changes STH to the high level. At this
time, the timing controller 2 keeps LP at the low level and
also keeps each of the signals STV, CKV, OEodd, and
OEeven (not shown in Fig. 3) to be input to the gate driver
3, at the low level.
[0058] The timing controller 2 alternately changes CLK
between the high level and the low level on a periodic
basis. However, it changes CLK so as to place a rising
edge of CLK in duration during which STH is at the high
level. The timing controller 2 turns STH to the high level,
then turns CLK to the high level in duration of STH at the
high level, and turns STH to the low level. When detecting
a rising edge of CLK in the duration of STH at the high
level, the source driver 4 reads and retains image data
for one pixel at every detection of a rising edge of CLK,
starting from the next rising edge of CLK (see Fig. 3).
[0059] The timing controller 2 raises STH to the high
level in the period of half of CKV (not shown in Fig. 3).
Then the timing controller 2 feeds the image data for one
row to the source driver 4 in each duration from a falling
edge to a rising edge of STH. In the beginning of a frame,
the timing controller 2 feeds the image data of the first
row to the source driver 4. The source driver 4 reads and
retains the image data input from the timing controller 2,
pixel bey pixel, at every rising edge of CLK.
[0060] When first turning CKV to the high level in the
frame, the timing controller 2 changes LP to the high level
and then changes LP back to the low level. Thereafter,
the timing controller 2 raises LP to the high level in the
period of half of CKV. Moreover, the timing controller 2
matches the timing of each rising edge of LP with a level
switching timing of CKV. When detecting a falling edge
of LP, the source driver 4 sets potentials of the respective
source lines of the liquid crystal display device 7, to po-
tentials according to the retained image data of the re-
spective pixels in one row.
[0061] Therefore, in one frame, as shown in Fig.3, the
source driver 4 reads and retains the image data of the
first row in duration from the first rising edge of STH to
the falling edge of STH, and sets the potentials of the
respective source lines to potentials according to the im-
age data of the respective pixels in the first row, at the
first falling edge of LP in the frame. An example to be
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described below is a case where POL1 is at the high level
and the polarities of the respective pixels are set as
shown in Fig. 10.
[0062] Thereafter, in the same manner as above, the
source driver 4 periodically repeats the operation of read-
ing the image data for one row and setting the potentials
of the respective source lines to potentials according to
the image data, in accordance with STH, CLK, and LP.
[0063] Fig. 4 is a timing chart showing STV and CKV
input to the gate driver, the operation of the gate driver
3, and others. Fig. 5 is a timing chart showing changes
in potentials of the pixel electrodes and others.
[0064] The timing controller 2 changes STV to the high
level at a start of sequential selection from the gate line
of the first row, changes CKV to the high level in duration
of STV at the high level, and thereafter changes STV to
the low level (see Fig. 4). The timing controller 2 turns
LP to be input to the source driver 4, to the high level in
synchronism with this rising edge of CKV (see Fig. 4). It
is, however, noted that the controller may turn LP to the
high level with a delay of several ten to several hundred
pulses of CLK, without synchronism with the rising edge
of CKV.
[0065] The period of CKV is 2H; when duration H has
elapsed since the rising edge of CKV, the timing controller
2 changes CKV to the low level; when another duration
H has elapsed, it again changes CKV to the high level.
Thereafter, the timing controller 2 changes CKV in the
same manner.
[0066] When detecting the rising edge of CKV in the
duration of STV at the high level, the potential output unit
31 (see Fig. 1) of the gate driver 3 outputs the selected-
period potential VGH from the potential output terminals
O1’, O2’ corresponding to the gate lines of the first row
and the second row (see Fig. 4) and outputs the nonse-
lected-period potential VGL from each of the other po-
tential output terminals. Thereafter, the potential output
unit 31 switches the set of potential output terminals out-
putting the selected-period potential VGH, at every rising
edge of CKV (in other words, in the period of 2H), to
output the selected-period potential VGH from the poten-
tial output terminal O2k-1’ corresponding to an odd-num-
bered row and the potential output terminal O2k’ corre-
sponding to an even-numbered row. Furthermore, it out-
puts the nonselected-period potential VGL from each of
the other potential output terminals.
[0067] The timing controller 2 raises OEodd to the high
level at the same timing as the rising edge of CKV. Fur-
thermore, it raises OEeven to the high level when a pre-
determined time t has elapsed since the rising edge of
OEodd. It changes OEodd to the low level when duration
H-s has elapsed since the rising edge of OEodd. Then it
turns OEeven to the low level when duration 2H-s has
elapsed since the rising edge of OEodd. The timing con-
troller 2 changes OEodd and OEeven in this manner at
every rise of CKV to the high level. The lengths of the
times t and s are determined in advance.
[0068] The output control unit 32 outputs the selected-

period potential VGH from the potential output terminal
O1 corresponding to the gate line of the first row for du-
ration during which the selected-period potential VGH is
input from the potential output terminals O1’, O2’ of the
electron output unit 31 and during which OEodd is at the
high level, to set the potential of the gate line G1 of the
first row to VGH. Namely, the output control unit 32 sets
the potential of the gate line G1 at VGH for the duration
of H-s from the rising edge of OEodd (see Fig. 4).
[0069] The output control unit 32 outputs the selected-
period potential VGH from the potential output terminal
O2 corresponding to the gate line of the second row for
a duration during which the selected-period potential
VGH is input from the potential output terminals O1’, O2’
of the electron output unit 31 and during which OEeven is
at the high level, to set the potential of the gate line G2
of the second row to VGH. Namely, the output control
unit 32 sets the potential of the gate line G2 at VGH for
the duration from a point of time when the predetermined
time t has elapsed since the rising edge of OEodd to a
point of time when 2H-s has elapsed since the rising edge
of OEodd (see Fig. 4).
[0070] When detecting the first falling edge of LP after
the start of the frame, the source driver 4 sets the poten-
tials of the respective source lines to the potentials ac-
cording to the respective pixels in the first row. Fig. 5
shows potentials of the potential output terminal of the
source driver 4 corresponding to the first source line S1
from the left, and potential changes in the pixel electrodes
in the first row and the second row in the first column
from the left.
[0071] At the first falling edge of LP after the frame
start, POL2 is at the high level. !t is assumed that in this
frame POL1 is also at the high level. Therefore, when
detecting the first falling edge of LP after the frame start,
the source driver 4 sets the potentials of the odd-num-
bered source lines from the left, such as the source line
S1, to potentials higher than VCOM (see Fig. 5). The
source driver 4 also sets the potentials of the even-num-
bered source lines from the left to potentials lower than
VCOM.
[0072] Describing an example of the pixel electrodes
in the first row and the second row in the first column
from the left, these two pixel electrodes are set at a po-
tential (0 V in the example shown in Fig. 5) lower than
VCOM in the preceding frame. It is assumed in this exam-
ple that 0 V < VCOM < Vmax, that 0 V is a potential corre-
sponding to the maximum gray level in the negative po-
larity, and that Vmax is a potential corresponding to the
maximum gray level in the positive polarity. Furthermore,
Vmax - VCOM = VCOM - 0. When the source driver 4 sets
the potential of the source line S1 to a potential higher
than VCOM, since the output control unit 32 has set the
gate line G1 of the first row to the selected-period potential
VGH, the pixel electrode in the first row in the first column
from the left is changed to the potential equal to that of
the source line S1 (see Fig. 5). Then, it becomes equi-
potential to the source line S1 before the predetermined
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time t has elapsed from the rising edge of OEodd. When
H-s has elapsed since the rising edge of OEodd, the po-
tential of the gate line G1 is switched to the nonselected-
period potential VGL; however, the pixel electrode in the
first row in the first column maintains the potential at that
point.
[0073] Furthermore, when the predetermined time t
has elapsed since the output of the selected-period po-
tential VGH from the potential output terminal O1, the
output control unit 32 outputs the selected-period poten-
tial VGH from the potential output terminal O2 to set the
potential of the gate line G2 in the second row to VGH.
As a consequence of this, the pixel electrode in the sec-
ond row in the first column from the left also changes so
as to approach the potential of the source line S1 (see
Fig. 5). However, since each source line is changed into
the high impedance state with a change of LP to the high
level, the potential change stops.
[0074] When detecting the next falling edge of LP, the
source driver 4 sets the potentials of the respective
source lines to potentials according to the image data of
the respective pixels in the second row. Since at this time
POL2 is also at the high level, the source driver 4 sets
the potentials of the odd-numbered source lines from the
left, such as the source line S1, to potentials higher than
VCOM (see Fig. 5). The source driver 4 also sets the po-
tentials of the even-numbered source lines from the left
to potentials lower than VCOM.
[0075] At this time, the output control unit 32 is output-
ting the selected-period potential VGH from the potential
output terminal O2 and the potential of the gate line G2
of the second row is VGH. Therefore, the pixel electrode
in the second row in the first column from the left varies
to the potential of the source line S2, so as to become
equipotential to the source line S2.
[0076] In this frame, the pixel electrodes in the first row
and in the second row in the first column from the left are
set both to the potentials in the positive polarity (i.e., the
potentials higher than VCOM). Furthermore, the pixel
electrode in the second row in the first column from the
left starts changing toward the potential higher than
VCOM, prior to the second falling edge of LP after the
frame start. This means that the pixel in the second row
in the first column from the left is subjected to precharge.
This example described the example of the first column
from the left but the precharge is also performed in the
same manner for the pixel in the second row in each of
the other odd-numbered columns from the left. In each
of the even-numbered columns from the left, the pixel
electrode in the second row is set at a potential lower
than VCOM and starts changing toward the potential lower
than VCOM, prior to the second falling edge of LP after
the frame start. This means that the precharge is also
performed for the pixel in the second row in each of the
even-numbered columns.
[0077] Thereafter, the operation of the gate driver 3
(the potential output unit 31 and the output control unit
32) with change of CKV to the high level is the same as

the above operation, except for switching of the gate lines
to be set at the selected-period potential VGH. Therefore,
the precharge is also performed for the pixels in the even-
numbered rows, out of the pixels in each of the third and
subsequent rows.
[0078] Since the present example involves execution
of the precharge for each pixel in the even-numbered
rows in this manner, it can reduce power consumption.
[0079] In the present example, the duration P (see Fig.
4) from the point of time when the predetermined time t
has elapsed from the rising edge of OEodd to the next
rising edge of LP is set to be the duration of execution of
the precharge. Therefore, the entire selected-period po-
tential set period of the odd-numbered gate line is not
used as the duration of execution of the precharge, which
enhances the effect of a reduction in power consumption.
[0080] Namely, the present example can realize the
two-line dot inversion drive with less power consumption.
[0081] How to determine the predetermined duration t
will be described below. Fig. 6 is an explanatory drawing
showing a method of determining the predetermined du-
ration t. A time needed to change a potential of a source
line from the minimum to the maximum of set potentials
for the source lines is defined as R. A time needed to
change a potential of a source line from the maximum to
the minimum of set potentials for the source lines is also
R. The minimum of the set potentials for the source lines
is the potential corresponding to the maximum gray level
in the negative polarity and, in the present example, it is
0 V. The maximum of the set potentials for the source
lines is the potential corresponding to the maximum gray
level in the positive polarity and, in the present example,
it is VMAX. In the present example, therefore, R may be
determined to be a time necessary for a change of the
potential of the source line from 0 V to VMAX. The prede-
termined time t may be determined to be at least a value
obtained by adding a duration Q of LP at the high level
to R. Namely, t can be determined to satisfy t ≥ Q+R. LP
is changed to the high level in synchronism with the rising
edge of OEodd and from the falling edge of LP, the source
lines are set to potentials according to image data. There-
fore, when t is determined to satisfy t ≥ Q+R, the potential
of each source line can be changed from any potential
in the negative polarity to any desired potential in the
positive polarity within the predetermined time t. Like-
wise, the potential of each source line can be changed
from any potential in the positive polarity to any desired
potentials in the negative polarity within the predeter-
mined time t.

[Embodiment of the present invention]

[0082] According to an embodiment of the present in-
vention, explanation will be made of a drive device that
realizes the one-line dot inversion drive. Fig. 7 is an ex-
planatory drawing showing a configuration example of
the drive device for liquid crystal display device according
to the embodiment of the present invention. The same
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elements as those in the previously described example
will be denoted by the same reference signs as in Fig. 1,
while omitting the description thereof.
[0083] The liquid crystal display device 7 is the same
as the liquid crystal display device 7 according to the
previously described example.
[0084] The drive device 1a according to the present
embodiment is provided with a timing controller 2a, a gate
driver 3a, a source driver 4, and a common electrode
potential setting circuit 5.
[0085] The timing controller 2a feeds STH, CLK, LP,
POL1, and POL2 to the source driver 4. In the present
embodiment, however, the periods of STH, LP, and POL2
are the same as the period of CKV input from the timing
controller 2a to the gate driver 3a. In the present embod-
iment, the periods of CKV, STH, LP, and POL2 will be
defined below as H. The operation of the source driver
4 in accordance with STH, CLK, LP, POL1, and POL2 is
the same as in the previously described example. Con-
cerning POL1 and POL2, the timing controller 2a may
feed only POL to the source driver 4. Namely, the timing
controller 2a may feed one signal (POL) as a signal for
controlling the polarities, to the source driver 4. In this
case, the timing controller 2a can feed a signal indicative
of Exclusive OR (XOR) of POL1 and POL2 described
above, as POL to the source driver 4.
[0086] When selecting a gate line of an odd-numbered
row, the gate driver 3a also selects a gate line of the next
odd-numbered row. However, the gate driver 3a first sets
the first gate line to the selected-period potential VGH,
out of the two gate lines, and when the predetermined
time t has elapsed, the gate driver 3a sets the second
gate line to the selected-period potential VGH. Then, af-
ter completion of selection of the gate lines of the two
odd-numbered rows, the gate driver 3a selects gate lines
of even-numbered rows. The predetermined time t may
be determined in the same manner as in the previously
described example.
[0087] Similarly, when selecting a gate line of an even-
numbered row, the gate driver 3a also selects a gate line
of the next even-numbered row. However, the gate driver
3a first sets the first gate line to the selected-period po-
tential VGH, out of the two gate lines, and when the pre-
determined time t has elapsed, the gate driver 3a sets
the second gate line to the selected-period potential
VGH. After completion of selection of the gate lines of
the two even-numbered rows, the gate driver 3a selects
gate lines of odd-numbered rows.
[0088] In the embodiment according to the present in-
vention, therefore, there is an overlap of the selected-
period potential set periods between gate lines of odd-
numbered rows or between gate lines of even-numbered
rows, but there is no overlap of the selected-period po-
tential set periods between odd-numbered and even-
numbered rows.
[0089] The gate driver 3a has a potential output unit
31a and an output control unit 32a. The potential output
unit 31a has potential output terminals corresponding to

the respective gate lines. Furthermore, the output control
unit 32a has potential input terminals and potential output
terminals corresponding to the respective gate lines. The
potentials output from the corresponding potential output
terminals of the potential output unit 31a are input to the
potential input terminals of the output control unit 32a. As
in the previously described example, the potential output
terminals of the potential output unit 31a will be denoted
by On’, and the potential output terminals of the output
control unit 32a will be denoted by On.
[0090] When detecting a rising edge of CKV in a du-
ration during which STV input from the timing controller
2a is at the high level, the potential output unit 31a outputs
the selected-period potential VGH from the first potential
output terminal. Then the potential output unit 31a shifts
the potential output terminal to output the selected-period
potential VGH, by one at every detection of a rising edge
of CKV. As described below, the timing controller 2a turns
STV to the high level twice in the beginning of a frame.
Time duration between the two rising edges of STV is
twice the period (H) of CKV. Therefore, the potential out-
put unit 31a starts the operation of outputting the select-
ed-period potential VGH in order from the first potential
output terminal, and thereafter, in synchronism with the
operation, it again outputs the selected-period potential
VGH in order from the first potential output terminal.
Therefore, the potential output unit 31a outputs the se-
lected-period potential VGH from two potential output ter-
minals and sequentially shifts the potentials output ter-
minals to output VGH. Specifically, the potential output
unit 31a outputs VGH from the potential output terminals
O1’, O3’, then outputs VGH from the potential output ter-
minals O2’, O4’, and thereafter sequentially shifts the po-
tential output terminals to output VGH, in the same man-
ner.
[0091] The potential output unit 31a outputs the non-
selected-period potential VGL from the potential output
terminals not to output VGH.
[0092] The output control unit 32a outputs the selected-
period potential VGH in accordance with an output ena-
ble signal input from the timing controller 2a, starting from
the potential output terminals (potential output terminals
of the output control unit 32a) corresponding to two po-
tential input terminals to which the selected-period po-
tential VGH is input from the potential output unit 31a. In
the present embodiment, the timing controller 2a feeds
to the output control unit 32a, the output enable signal
corresponding to each potential output terminal of the
output control unit 32a. The output enable signal corre-
sponding to the n-th potential output terminal will be de-
noted by OEn.
[0093] When VGH from the potential output unit 31a is
input to two odd-numbered potential input terminals, the
output control unit 32a outputs VGH for duration during
which the output enable signal corresponding to each
potential output terminal is at the high level, from two
potential output terminals corresponding to the two po-
tential input terminals. For example, in a case where VGH
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is input from the potential output unit 31a to the (2j+1)-th
and (2j+3)-th potential input terminals, VGH is output for
duration of OE2j+1 at the high level from the (2j+1)-th
potential output terminal. VGH is output for duration of
OE2j+3 at the high level from the (2j+3)-th potential output
terminal. It is noted that j is an integer of at least 0.
[0094] When VGH from the potential output unit 31a is
input to two even-numbered potential input terminals, the
output control unit 32a outputs VGH for duration during
which the output enable signal corresponding to each
potential output terminal is at the high level, from two
potential output terminals corresponding to the two po-
tential input terminals. For example, in a case where VGH
is input from the potential output unit 31a to the (2j+2)-th
and (2j+4)-th potential input terminals, VGH is output for
duration of OE2j+2 at the high level from the (2j+2)-th
potential output terminal. VGH is output for a duration of
OE2j+4 at the high level from the (2j+4)-th potential output
terminal.
[0095] The timing controller 2a feeds STV and CKV to
the potential output unit 31a. In the present embodiment,
as described above, the period of CKV is set to H. !n the
beginning of a frame, STV is changed to the high level
and then back to the low level, and thereafter, when 2H
has elapsed since a rising edge thereof, STV is again
changed to the high level and back to the low level. Then
it controls CKV so that one rising edge of CKV appears
in duration during which STV is at the high level.
[0096] The timing controller 2a feeds each output en-
able signal to the output control unit 32a. The output en-
able signal OEn corresponding to the n-th potential output
terminal is controlled as follows. Namely, the timing con-
troller 2a changes OEn to the high level at a point of time
when the predetermined time t has elapsed since the
rising edge of CKV to output VGH from the (n-2)-th po-
tential output part in the potential output unit 31a, and
changes OEn to the low level at a point of time when H-
s has elapsed since the rising edge of CKV. Furthermore,
it changes OEn to the high level at the rising edge of CKV
to output VGH from the (n)-th potential output part in the
potential output unit 31a, and changes OEn to the low
level at a point of time when H-s has elapsed since the
rising edge of CKV. The length of the time s may be de-
termined in advance.
[0097] However, concerning OE1 corresponding to the
first potential output terminal, OE1 may be controlled to
be changed to the high level at the rising edge of CKV
to output VGH from the first potential output part in the
potential output unit 31a and then to the low level at a
point of time when H-s has elapsed since the rising edge
of CKV. Concerning OE2 corresponding to the second
potential output terminal, OE2 may be controlled to be
changed to the high level at the rising edge of CKV to
output VGH from the second potential output part in the
potential output unit 31a and then to the low level at a
point of time when H-s has elapsed since the rising edge
of CKV.
[0098] The timing controller 2a feeds STH, CLK, LP,

POL1, and POL2 to the source driver 4. As described
previously, the periods of STH, LP, and POL2 are the
same as the period H of CKV.
[0099] Next, an operation will be described.
[0100] Fig. 8 is a timing chart showing an example of
operation in the embodiment of the present invention.
The timing controller 2a changes STV to the high level in
the beginning of a frame, changes CKV to the high level
in duration of STV at the high level, and then changes
STV back to the low level. The timing controller 2a alter-
nately switches the level of CKV between the high level
and the low level at every lapse of a time of H/2 (see Fig.
8). As a consequence of this, the period of CKV becomes
H. At this time, the timing controller 2a maintains each
OEn at the low level.
[0101] When detecting a rising edge of CKV in duration
of STV at the high level, the potential output unit 31a
outputs the selected-period potential VGH from the first
potential output terminal O1’ and thereafter, switches the
potential output terminal to output VGH, at every detec-
tion of a rising edge of CKV.
[0102] At this time, since each output enable signal is
at the low level, the output potential of each potential
output terminal of the output control unit 32a is VGL.
[0103] When 2H (twice the period of CKV) has elapsed
since the first rising edge of STV in the frame, the timing
controller 2a again changes STV to the high level and
then back to the low level. At this time, the timing con-
troller 2a also changes CKV to the high level in the du-
ration of STV at the high level (see Fig. 8). Therefore,
the potential output unit 31a again detects a rising edge
of CKV in the duration of STV at the high level. For this
reason, the potential output unit 31a outputs the selected-
period potential VGH from the first potential output ter-
minal O1’ and thereafter switches the potential output
terminal to output VGH, at every detection of a rising
edge of CKV. Namely, the potential output unit 31a out-
puts the potential VGH from the potential output terminals
O1’ and O3’ and, when detecting a rising edge of CKV, it
outputs the potential VGH from the potential output ter-
minals O2’ and O4’. Furthermore, when detecting a rising
edge of CKV, it outputs the potential VGH from the po-
tential output terminals O3’ and O5’. In this manner, the
potential output unit 31a sequentially switches the poten-
tial output terminals to output VGH.
[0104] The timing controller 2a changes OE1 corre-
sponding to the first potential output terminal O1 of the
output control unit 32a to the high level in synchronism
with a rising edge of CKV in the second duration of STV
at the high level. Furthermore, the timing controller 2a
changes OE3 corresponding to the third potential output
terminal O3 of the output control unit 32a when the pre-
determined time t has elapsed since the rising edge of
CKV. Then the timing controller 2a changes OE1 and OE2
to the low level when the time H-s has elapsed since the
rising edge of CKV.
[0105] Therefore, the output control unit 32a outputs
VGH from the potential output terminal O1 to keep the
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potential of the first-row gate line G1 at VGH during the
time H-s from the rising edge of CKV in the second du-
ration of STV at the high level.
[0106] The timing controller 2a changes LP to the high
level in synchronism with the rising edge of CKV and then
changes LP back to the low level. Up to this point, LP is
maintained at the low vel. The timing controller 2a may
output STH so that the source driver 4 can complete read
of the image data for the first row before the first rising
edge of LP. The operation for the source driver 4 to read
the image data in synchronism with STH and CLK is the
same as in the previously described example. It is also
possible to change LP to the high level with a delay of
several ten to several hundred pulses of CLK, without
synchronism with the rising edge of CKV.
[0107] The source driver 4 sets the potentials of the
respective source lines to potentials according to the im-
age data of the respective pixels in the first row, at the
first falling edge of LP. At this time, since the potential of
the first-row gate line G1 is VGH, each pixel electrode in
the first row changes so as to become equipotential to
the source line of the corresponding column.
[0108] It is assumed that in this frame POL1 is at the
high level and POL2 also has been changed to the high
level at the first falling edge of LP. Therefore, the source
driver 4 sets the odd-numbered source lines to potentials
higher than the common electrode potential VCOM and
sets the even-numbered source lines to potentials lower
than the common electrode potential VCOM. Accordingly,
among the pixel electrodes in the first row, the pixel elec-
trodes in the odd-numbered columns are changed to the
potentials higher than VCOM and the pixel electrodes in
the even-numbered columns are changed to the poten-
tials lower than VCOM.
[0109] Since each pixel electrode is set at a potential
in the opposite polarity to that in the preceding frame, the
potential is changed across VCOM. Since the predeter-
mined time t is defined as the same as in the previously
described example, each pixel electrode in the first row
becomes equipotential to the corresponding source line
before the predetermined time t has elapsed from the
rising edge of CKV.
[0110] As described previously, the timing controller
2a changes OE3 to the high level at the point of time when
the predetermined time t has elapsed since the rising
edge of CKV. Then the output control unit 32a also out-
puts VGH from the potential output terminal O3 corre-
sponding to the third row, to change the potential of the
third-row gate line G3 to VGH. As a consequence of this,
each pixel electrode in the third row also starts changing
toward the potential of the corresponding source line.
The timing controller 2a changes OE3 to the low lever
when the time of H-s has elapsed since the rising edge
of CKV, and the output control unit 32a stops the output
of VGH from the potential output terminals O1 and O3.
Therefore, the potential of each pixel electrode in the
third row changes up to this point and the change of po-
tential stops at this point.

[0111] In the present embodiment, the period of POL2
is the same as the period of CKV, and in each column,
the pixels in the odd-numbered rows have the same po-
larity and the pixels in the even-numbered rows also have
the same polarity. However, the polarity of the pixels in
the odd-numbered rows is opposite to that of the pixels
in the even-numbered rows in each column.
[0112] Therefore, each pixel electrode in the third row
changes to a potential in the polarity of each pixel in the
third row in the present frame in the duration of OE3 at
the high level. Namely, the pixels in the third row are
subjected to precharge.
[0113] Subsequently, the potential output unit 31a
switches the potential output terminals to output VGH,
from O1’, O3’ to O2’, O4’, at the next rising edge of CKV.
The timing controller 2a changes OE2 corresponding to
the second potential output terminal O2 of the output con-
trol unit 32a to the high level, in synchronism with the
rising edge of CKV. Furthermore, the timing controller 2a
changes OE4 corresponding to the fourth potential output
terminal O4 of the output control unit 32a to the high level
when the predetermined time t has elapsed since the
rising edge of CKV. Then the timing controller 2a changes
OE2 and OE4 to the low level when the time H-s has
elapsed since the rising edge of CKV.
[0114] The output control unit 32a outputs VGH from
the potential output terminal O2 during the time H-s from
the rising edge of CKV, to keep the potential of the sec-
ond-row gate line G2 at VGH.
[0115] The timing controller 2a changes LP to the high
level in synchronism with the rising edge of CKV and then
changes LP back to the low level. The source driver 4
sets the potentials of the respective source lines to po-
tentials according to the image data for the pixels in the
second row, at the falling edge of LP. Since the potential
of the second-row gate line G2 is VGH, each pixel elec-
trode in the second row changes to become equipotential
to the source line of the corresponding column. Since
POL2 is at the low level at this time, the source driver 4
sets the odd-numbered source lines to potentials lower
than the common electrode potential VCOM and sets the
even-numbered source lines to potentials higher than the
common electrode potential VCOM. Therefore, among the
pixel electrodes in the second row, the pixel electrodes
in the odd-numbered columns change to the potentials
lower than VCOM and the pixel electrodes in the even-
numbered columns change to the potentials higher than
VCOM. As in the case of the pixel electrodes in the first
row, the pixel electrodes in the second row change across
VCOM but each pixel electrode in the second row be-
comes equipotential to the corresponding source line be-
fore the predetermined time t has elapsed since the rising
edge of CKV.
[0116] As described previously, the timing controller
2a changes OE4 to the low level at the point of time when
the predetermined time t has elapsed since the rising
edge of CKV. Then the output control unit 32a also out-
puts VGH from the potential output terminal O4 corre-
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sponding to the fourth row, to change the potential of the
fourth-row gate line G4 to VGH. As a consequence of
this, each pixel electrode in the fourth row also starts
changing toward the potential of the corresponding
source line. The timing controller 2a stops the output of
VGH from the potential output terminals O2 and O4 when
the time of H-s has elapsed since the rising edge of CKV.
Therefore, the potential of each pixel electrode in the
fourth row changes up to this point and the change of
potential stops at this point.
[0117] Therefore, each pixel electrode in the fourth row
changes to a potential in the polarity of the pixel in the
fourth row in the present frame in the duration of OE4 at
the high level. Namely, the pixels in the fourth row are
subjected to precharge.
[0118] Furthermore, the potential output unit 31a
switches the potential output terminals to output VGH,
from O2’, O4’ to O3’, O5’, at the next rising edge of CKV.
The timing controller 2a changes OE3 corresponding to
the third potential output terminal O3 of the output control
unit 32a to the high level, in synchronism with the rising
edge of CKV. Furthermore, the timing controller 2a
changes OE5 corresponding to the fifth potential output
terminal O5 of the output control unit 32a to the high level
when the predetermined time t has elapsed since the
rising edge of CKV. Then the timing controller 2a changes
OE3 and OE5 to the low level when the time H-s has
elapsed since the rising edge of CKV.
[0119] The output control unit 32a outputs VGH from
the potential output terminal O3 during the time H-s from
the rising edge of CKV, to keep the potential of the third-
row gate line G3 at VGH.
[0120] The timing controller 2a changes LP to the high
level in synchronism with the rising edge of CKV and then
changes LP back to the low level. The source driver 4
sets the potentials of the respective source lines to po-
tentials according to the image data for the respective
pixels in the third row, at the falling edge of LP. Since the
potential of the third-row gate line G3 is VGH, each pixel
electrode in the third row changes to become equipoten-
tial to the source line of the corresponding column. Here,
each pixel in the third row has been precharged when
the source driver 4 outputs the potentials according to
the image data for the first row. Therefore, power con-
sumption needed to make each pixel electrode in the
third row equipotential to the source line of each column
is reduced.
[0121] As in the case of the precharge for each pixel
electrode in the third row, each pixel electrode in the fifth
row is subjected to precharge in the duration of OE5 at
the high level.
[0122] The drive device 1a repeats the same operation
in this frame thereafter.
[0123] In the present embodiment, as described
above, when the potential of the gate line Gn is changed
to VGH by changing OEn corresponding to the n-th row
to the high level at the rising edge of CKV, OEn+2 is also
changed to the high level to precharge the pixel elec-

trodes in the (n+2)-th row, at the point of time when the
time t has elapsed since the rising edge of CKV. There-
fore, power consumption can be reduced. In the present
embodiment, when OEn is changed to the high level,
OEn+2 is set to the high level during a time shorter by t
than the duration of OEn at the high level, which enhances
the effect of a reduction in power consumption.
[0124] In this manner, the present embodiment can re-
alize the one-line dot inversion drive with less power con-
sumption.
[0125] The liquid crystal display device 7 driven by the
drive device in the foregoing example and embodiment
may be a liquid crystal display device of the in-plane
switching drive system. The liquid crystal display device
of the in-plane switching drive system is also provided
with the source lines for respective columns and the gate
lines for respective rows.

INDUSTRIAL APPLICABILITY

[0126] The present invention is suitably applied, for ex-
ample, to driving of TFT liquid crystal display devices and
others.

Claims

1. A drive device for a liquid crystal display device (7),
the liquid crystal display device including source
lines arranged along columns of pixels formed in a
matrix pattern and gate lines arranged along rows
of the pixels formed in the matrix pattern, the drive
device for the liquid crystal display device compris-
ing:

a gate driver (3a, 31a, 32a) which selects a gate
line; and
a source driver (4) which switches polarities of
the pixels in each column every row and which
sets potentials of the respective source lines to
potentials according to image data of respective
pixels for one row, while making the polarities
of the pixels in adjacent columns opposite to
each other,
wherein the gate driver selects one gate line
(O1), and a subsequent gate line that is a gate
line (O3) of a row after the next to the one gate
line, sets the subsequent gate line to a selected-
period potential with a delay of a first predeter-
mined time from timing when the one gate line
is set at the selected-period potential, and sets
the one gate line and the subsequent gate line
to a nonselected-period potential, prior to selec-
tion (LP) of the gate line next to the one gate line.

2. The drive device for a liquid crystal display device
according to Claim 1, comprising:
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control means (2a) which feeds to the gate driv-
er, a switching signal (CKV) to indicate switching
of a gate line to be selected (O1-O4), and an
output enable signal (OE1-OE4) for each row to,
when a gate line is selected by the gate driver,
indicate duration during which the gate line is
kept at the selected-period potential, and which
feeds to the source driver, a source line potential
setting indication signal to indicate that poten-
tials of the respective source lines are to be set
to potentials according to image data of respec-
tive pixels for one row, and a polarity control sig-
nal to make the polarities of the pixels in each
column switched every row,
wherein the control means operates as follows:

the control means feeds a signal changed
to a first level and a second level in a pre-
determined period, as the switching signal
to the gate driver;
the control means raises the source line po-
tential setting indication signal at timing
when the switching signal is changed to the
first level, defines a period of the source line
potential setting indication signal to be the
same as the period of the switching signal,
and feeds to the gate driver, the output en-
able signal to indicate as the duration during
which the one gate line selected by the gate
driver is kept at the selected-period poten-
tial, duration of H-s from a change of a level
of the switching signal to the first level when
H represents the period of the switching sig-
nal, t represents the first predetermined
time, and s represents a second predeter-
mined time, and the output enable signal to
indicate as the duration during which the
subsequent gate line to the one gate line is
kept at the selected-period potential, dura-
tion from a point of time when t has elapsed
since the change of the level of the switching
signal to the first level, to a point of time
when H-s has elapsed since the change of
the level of the switching signal to the first
level,

wherein the gate driver operates as follows:

the gate driver switches the one gate line
and the subsequent gate line selected, eve-
ry switching of the switching signal to the
first level, and sets the selected gate line
and subsequent gate line to the selected-
period potential in accordance with the out-
put enable signal, and
wherein the source driver sets the potentials
of the respective source lines to potentials
according to image data of respective pixels

for one row in synchronism with a falling
edge of the source line potential setting in-
dication signal.

3. The drive device for a liquid crystal display device
according to Claim 2,
wherein the first predetermined time is a time that is
at least the sum of a time needed to change the po-
tentials of the source lines from a minimum to a max-
imum of set potentials for the source lines, and a
time needed to change the source line potential set-
ting indication signal to a high level.

Patentansprüche

1. Antriebsvorrichtung für eine Flüssigkristallanzeige-
vorrichtung (7), wobei die Flüssigkristallanzeigevor-
richtung Source-Leitungen, die entlang Spalten von
Pixeln angeordnet sind, die in einer Matrixstruktur
gebildet sind, und Gate-Leitungen umfasst, die ent-
lang Zeilen der in der Matrix-Struktur gebildeten Pi-
xel angeordnet sind, wobei die Antriebsvorrichtung
für die Flüssigkristallanzeigevorrichtung Folgendes
umfasst:

einen Gate-Treiber (3a, 31a, 32a), der eine Gate-
Leitung auswählt; und
einen Source-Treiber (4), der jede Zeile Polari-
täten der Pixel in jeder Spalte umschaltet und
der Potentiale der entsprechenden Source-Lei-
tungen gemäß Bilddaten von entsprechenden
Pixeln für eine Zeile auf Potentiale einstellt, wäh-
rend er die Polaritäten der Pixel in benachbarten
Spalten einander entgegengesetzt macht,
wobei der Gate-Treiber eine Gate-Leitung (O1)
und eine darauffolgende Gate-Leitung aus-
wählt, die eine Gate-Leitung (O3) einer Zeile
nach derjenigen neben der einen Gate-Leitung
ist, die darauffolgende Gate-Leitung mit einer
Verzögerung von einer ersten vorbestimmten
Zeit von dem Zeitpunkt, an dem die eine Gate-
Leitung auf das Potential für die ausgewählte
Periode eingestellt wurde, auf ein Potential für
die ausgewählte Periode einstellt und die eine
Gate-Leitung und die darauffolgende Gate-Lei-
tung vor der Auswahl (LP) der Gate-Leitung ne-
ben der einen Gate-Leitung auf ein Potential für
die nicht ausgewählte Periode einstellt.

2. Antriebsvorrichtung für eine Flüssigkristallanzeige-
vorrichtung nach Anspruch 1, die Folgendes um-
fasst:

ein Steuermittel (2a), das in den Gate-Treiber
ein Schaltsignal (CKV) zum Angeben des Um-
schaltens einer auszuwählenden Gate-Leitung
(O1-O4) und ein Ausgangsfreigabesignal
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(OE1-OE4) für jede Zeile einspeist, um, wenn
eine Gate-Leitung durch den Gate-Treiber aus-
gewählt wird, die Dauer anzugeben, während
der die Gate-Leitung auf dem Potential für die
ausgewählte Periode gehalten wird, und das in
den Source-Treiber ein Source-Leitungspoten-
tial-Einstellungsangabesignal, um anzugeben,
dass Potentiale der entsprechenden Source-
Leitungen gemäß Bilddaten von entsprechen-
den Pixeln für eine Zeile auf Potentiale einzu-
stellen sind, und ein Polaritätssteuersignal ein-
speist, um die Polaritäten der Pixel in jeder Spal-
te jede Zeile umzuschalten,
wobei das Steuermittel wie folgt betrieben wird:

das Steuermittel speist ein Signal, das sich
in einer vorbestimmten Periode auf einen
ersten Pegel und einen zweiten Pegel ge-
ändert hat, als das Schaltsignal an den
Gate-Treiber ein;
das Steuermittel erhöht das Source-Lei-
tungspotential-Einstellungsangabesignal
an dem Zeitpunkt, an dem das Schaltsignal
auf den ersten Pegel geändert wird, defi-
niert eine Periode des Source-Leitungspo-
tential-Einstellungsangabesignals, um
gleich der Periode des Schaltsignals zu
sein, und speist das Ausgangsfreigabesig-
nal, um als die Dauer, während der die eine
durch den Gate-Treiber ausgewählte Gate-
Leitung auf dem Potential für die ausge-
wählte Periode gehalten wird, die Dauer
von H-s von einer Änderung eines Pegels
des Schaltsignals auf den ersten Pegel an-
zugeben, wobei H die Periode des Schalt-
signals darstellt, t die erste vorbestimmte
Zeit darstellt und s eine zweite vorbestimm-
te Zeit darstellt, und das Ausgangsfreiga-
besignal, um als die Dauer, während der die
auf die eine Gate-Leitung folgende Gate-
Leitung auf dem Potential für die ausge-
wählte Periode gehalten wird, die Dauer
von einem Zeitpunkt anzugeben, an dem t
seit der Änderung des Pegels des Schaltsi-
gnals auf den ersten Pegel bis zu einem
Zeitpunkt verstrichen ist, an dem H-s seit
der Änderung des Pegels des Schaltsignals
auf den ersten Pegel verstrichen ist, in den
Gate-Treiber ein,

wobei der Gate-Treiber wie folgt betrieben wird:

der Gate-Treiber schaltet die eine Gate-Lei-
tung und die darauffolgende ausgewählte
Gate-Leitung bei jedem Schalten des
Schaltsignals auf den ersten Pegel und
stellt die ausgewählte Gate-Leitung und die
darauffolgende Gate-Leitung gemäß dem

Ausgangsfreigabesignal auf das Potential
für die ausgewählte Periode ein, und
wobei der Source-Treiber die Potentiale der
entsprechenden Source-Leitungen gemäß
Bilddaten von entsprechenden Pixeln für ei-
ne Zeile synchron mit einer abfallenden
Flanke des Source-Leitungspotential-Ein-
stellungsangabesignals auf Potentiale ein-
stellt.

3. Antriebsvorrichtung für eine Flüssigkristallanzeige
nach Anspruch 2, wobei die erste vorbestimmte Zeit
eine Zeit ist, die mindestens die Summe einer Zeit,
die benötigt wird, um die Potentiale der Source-Lei-
tungen von einem Minimum auf ein Maximum von
eingestellten Potentialen für die Source-Leitungen
zu ändern, und einer Zeit ist, die erforderlich ist, um
das Source-Leitungspotential-Einstellungsangabe-
signal auf einen hohen Pegel zu ändern.

Revendications

1. Dispositif d’attaque pour un dispositif d’affichage à
cristaux liquides (7), le dispositif d’affichage à cris-
taux liquides comprenant des lignes source dispo-
sées le long de colonnes de pixels formés selon un
motif de matrice et des lignes de grille disposées le
long de rangées constituées des pixels formés selon
le motif de matrice, le dispositif d’attaque pour le dis-
positif d’affichage à cristaux liquides comprenant :

un circuit d’attaque de grille (3a, 31a, 32a) qui
sélectionne une ligne de grille ; et
un circuit d’attaque de source (4) qui commute
les polarités des pixels de chaque colonne à
chaque rangée et qui règle les potentiels des
lignes source respectives sur des potentiels
conformes aux données d’image de pixels res-
pectifs pour une rangée, tout en rendant les po-
larités des pixels dans les colonnes adjacentes
opposées les unes aux autres, dans lequel le
circuit d’attaque de grille sélectionne une pre-
mière ligne de grille (O1) et une ligne de grille
ultérieure qui est une ligne de grille (O3) d’une
rangée venant après celle située à côté de la
première ligne de grille, règle la ligne de grille
ultérieure sur un potentiel de période sélection-
née avec un retard d’un premier temps prédéfini
par rapport au moment où la première ligne de
grille est réglée sur le potentiel de période sé-
lectionnée, puis règle la première ligne de grille
et la ligne de grille ultérieure sur un potentiel de
période non sélectionnée, préalable à la sélec-
tion (LP) de la ligne de grille située près de la
première ligne de grille.

2. Dispositif d’attaque pour un dispositif d’affichage à
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cristaux liquides selon la revendication n° 1,
comprenant :

un moyen de commande (2a) qui envoie au cir-
cuit d’attaque de grille un signal de commutation
(CKV) afin d’indiquer la commutation d’une ligne
de grille à sélectionner (O1-O4) et un signal d’ac-
tivation de sortie (OE1-OE4) pour chaque ran-
gée pour indiquer, lorsqu’une ligne de grille est
sélectionnée par le circuit d’attaque de grille, la
durée pendant laquelle la ligne de grille est
maintenue au potentiel de période sélectionnée
et qui envoie au circuit d’attaque de source un
signal d’indication de réglage du potentiel de li-
gne source pour indiquer que les potentiels des
lignes source respectives doivent être réglés sur
des potentiels conformes aux données d’image
de pixels respectifs pour une rangée et un signal
de commande de polarité pour que les polarités
des pixels de chaque colonne soient commu-
tées à chaque rangée, le moyen de commande
fonctionnant comme suit :

le moyen de commande envoie un signal
modifié sur un premier niveau et un second
niveau au cours d’une période prédéfinie en
tant que signal de commutation au circuit
d’attaque de grille ;
le moyen de commande élève le signal d’in-
dication de réglage du potentiel de ligne
source au moment où le signal de commu-
tation est modifié sur le premier niveau, il
définit une période du signal d’indication de
réglage du potentiel de ligne source pour
qu’elle soit identique à la période du signal
de commutation et envoie au circuit d’atta-
que de grille le signal d’activation de sortie
pour indiquer la durée au cours de laquelle
la première ligne de grille sélectionnée par
le circuit d’attaque de grille est maintenue
au potentiel de période sélectionnée, la du-
rée de H-s provenant d’un changement d’un
niveau du signal de commutation sur le pre-
mier niveau lorsque H représente la période
du signal de commutation, t représente le
premier moment prédéfini et s représente
un second moment prédéfini, et le signal
d’activation de sortie en tant que durée pen-
dant laquelle la ligne de grille ultérieure à la
première ligne de grille est maintenue au
potentiel de période sélectionnée, durée
partant d’un point dans le temps où t s’est
écoulé depuis le changement du niveau du
signal de commutation vers le premier ni-
veau à un point dans le temps où H-s s’est
écoulé depuis le changement du niveau du
signal de commutation sur le premier ni-
veau,

dans lequel le circuit d’attaque de grille fonction-
ne comme suit :

le circuit d’attaque de grille commute la pre-
mière ligne de grille et la ligne de grille ul-
térieure sélectionnée, chaque commutation
du signal de commutation se faisant sur le
premier niveau, et il règle la ligne de grille
sélectionnée et la ligne de grille ultérieure
sur le potentiel de période sélectionnée
conformément au signal d’activation de sor-
tie,
dans lequel le circuit d’attaque de source
règle les potentiels des lignes source res-
pectives sur les potentiels conformes aux
données d’images de pixels respectifs pour
une rangée en synchronisation avec un
bord descendant du signal d’indication de
réglage du potentiel de ligne source.

3. Dispositif d’attaque pour un dispositif d’affichage à
cristaux liquides selon la revendication n° 2,
dans lequel la première durée prédéfinie est une du-
rée qui représente au moins la somme d’un temps
nécessaire pour modifier les potentiels des lignes
source, d’un minimum à un maximum de potentiels
de consigne pour les lignes source, et d’un temps
nécessaire pour modifier le signal d’indication de ré-
glage de potentiel de ligne source sur un niveau su-
périeur.
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