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7) ABSTRACT

A method of driving source lines is arranged as follows: One
output signal line S61 of a source driver is connected to a
plurality of lines corresponding to respective source lines
SR7 through SB12, and these source lines from SR7 (start-
ing data line) to SB12 (terminating data line) are grouped as
one block (group). In each block, a signal voltage of a
divided output is supplied to the source lines during a first
horizontal period T, while a signal voltage whose polarity is
opposite to that of the aforesaid output is supplied to the
source lines in a second horizontal period that is after the
first horizontal period. In each of the horizontal periods, the
source lines SR7 through SB12 are subjected to sequential
selection. In addition to this, the source line SB12 is selected
before turning the source line SR7 off. With this, a method
of driving source lines, which can restrain (eliminate) the
voltage variation on each source line and pixel electrode on
account parasitic capacities between source lines, can be
realized.
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FIG. 3
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FIG. 6
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METHOD OF DRIVING DATA LINES, AND
DISPLAY DEVICE AND LIQUID CRYSTAL
DISPLAY DEVICE USING METHOD

[0001] This Nonprovisional application claims priority
under 35 U.S.C. § 119(a) on Patent Application No. 2003-
384183 filed in Japan on Nov. 13, 2003, the entire contents
of which are hereby incorporated by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a method of driv-
ing data lines, and particularly to a method of driving source
lines of a liquid crystal display device.

BACKGROUND OF THE INVENTION

[0003] FIG. 5 is a block diagram showing a liquid crystal
display device in which a plurality of source lines are driven
by dividing, using switches, one output (signal voltage) from
a source driver.

[0004] As in the figure, on the surface of a display section
195 of the liquid crystal display device, a plurality of gate
lines G190, G191, . . . provided in crosswise and a plurality
of source lines SR101, . . ., SB112, . . . provided in
lengthwise are laid out in a matrix manner. For instance, at
the respective intersections of the gate line G191 and the
source lines TR125 through TB136, then-film transistors
TR125 through TB136 are formed as switching elements.

[0005] The gates of the respective thin-film transistors
TR125 through TB136 are connected to the gate line G191,
and the sources of the respective thin-film transistors TR125
through TB136 are connected to the corresponding source
lines SR101 through SB112. The drains of the respective
thin-film transistors TR125 through TB136 are connected to
corresponding pixel electrodes PR113 through PB124.

[0006] Every six source lines are grouped as one block
(B154, B155), and the source lines in one block are con-
nected to an output (S160 or $161) of a source driver 170,
via dividing switches SWR137 though SWB148 that are, for
instance, transistors and are provided on the respective
source lines SR101 through SB112.

[0007] For instance, in the block B154, six source lines
SR101, SG102, SB103, SR104, SG105, and SB106 are
connected to the drains of the dividing switches SWR137,
SWG138, SWB139, SWR140, SWG141, and SWB142,
respectively. The sources of these dividing switches
SWR137 though SWB142 are connected to one output S160
of the source driver 170, the output S160 corresponding to
the block B154. Also, the gates of the dividing switches
SWR137 through SWB142 are connected to six dividing
switch lines SWL149, SWL150, SWL151, SWL152,
SWL133, and SWLI154, respectively.

[0008] In the display section 195 being thus arranged, the
dividing switches SWR137 through SWR148 are sequen-
tially turned on, in the meanwhile one gate line (either G190
or G191) is in the state of selection (on state). With this, the
output (signal voltage, either S160 or S161) from the source
driver 170 is sequentially written into pixel electrodes PR
113 through PB 124.

[0009] The following will specifically describe a conven-
tional method of driving the above-described display section
195, in reference to FIGS. 5 and 6.
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[0010] FIG. 6 is a timing chart regarding the block 155, on
the occasion of displaying a uniform color, e.g. a halftone,
on the whole screen. In the figure, a reference sign T
indicates one horizontal period (a period for scanning one
gate line). It is also noted that the figure relates to three
horizontal periods (periods for scanning three gate lines
including the gate lines G190 and G191).

[0011] That is to say, during the period T, the signal
voltage S161 is sequentially supplied from the source driver
170 to six source lines SR107 through SB112 of the block
B155. With this, the signal voltage S161 is sequentially
written into the pixel electrodes PR119 through PB124 of
the block B155. Furthermore, in synchronism with the
above, the signal voltage S160 is written into the pixel
electrodes PR113 through PB118 of the block B154. As a
result, during the period T, the signal voltages (S160, S161
and the like) supplied from the source driver 170 are written
into all of the pixel electrodes (PR113, .. .) connected to the
gate line G191.

[0012] Tt is noted that each of the signal voltages with
which the source lines (SR107 through SB112) and the pixel
electrodes (PR119 through PB124) are charged has a driving
waveform such as S161 (shown at the top of FIG. 6). In the
above-described driving method, the polarity of the signal
voltage S161 is reversed in each horizontal period T.

[0013] As illustrated in FIGS. 5 and 6, in synchronism
with the selection (turn-on) of the gate line G191 at a time
t0, an ON signal is supplied to the dividing switch SWR143
via the dividing switch line SWL149, and the signal voltage
S161 is supplied from the source driver 170 to the source
line SR107. On this occasion, the polarity of the voltage on
the source line SR107 is caused to be in reverse to the
polarity of the voltage that was supplied in the immediately
preceding horizontal period (e.g. a period for scanning
G190).

[0014] Then the signal voltage S161 having been supplied
from the source driver 170 to the source line SR107 is
written into the pixel electrode PR119 via the source and
drain of the thin-film transistor (TR131).

[0015] Next, in synchronism with the turn-off of the
dividing switch SWR143 at a time t1, the ON signal is
supplied to the dividing switch SWR144 via the dividing
switch line SWL150, while the signal voltage S161 is
supplied from the source driver 170 to the source line
SG108. Also on this occasion, the polarity of the voltage on
the source line SG108 is caused to be in reverse to the
polarity of the voltage supplied in the immediately preced-
ing horizontal period. (In other words, provided that the
polarity of the signal voltage S161 is positive during the
times t0 through t7, the polarity of the voltage on the source
line SG108 is reversed to be negative.)

[0016] Then the signal voltage S161 having been supplied
from the source driver 170 to the source line SG108 is
written into the pixel electrode PG120.

[0017] At a time t2, the ON signal is supplied to the
dividing switch SWB145 concurrently with the turn-off of
the dividing switch SW(G144, and the signal voltage S161
(positive signal voltage) is supplied from the source driver
170 to the source line SB109. Then the signal voltage S161
having been supplied to the source line SB109 is written into
the pixel electrode PB121.
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[0018] In a similar manner, from a time t3 to a time t5, the
signal voltage S161 is written into the pixel electrodes
PR122 though PB124.

[0019] The above-described driving method, however, has
the following drawback. That is, the voltages on the source
lines SR101 through SB112 are varied on account of para-
sitic capacities between the source lines SR 101 through
SB112, so that the voltages written into the pixel electrodes
PR113 through PB124 are varied. By the way, FIG. 7
schematically shows the parasitic capacities C201 through
C211 existing between the source lines (SR101 through
SB112).

[0020] For instance, in the case of the source lines SR107
and SG108, the polarity is changed, at the time t0, from
negative at the time of the directly preceding horizontal
period to positive, and the signal voltage S161 of the source
driver 170 is written into the pixel electrode PR119 (i.e. the
pixel electrode PR110 is charged with the signal voltage
$161) until the time t1. Note that, during this period, while
the polarity of the source line SR107 is positive, the polarity
of the neighboring source line SG108 has been negative
since the directly preceding horizontal period.

[0021] After the dividing switch SWR143 is turned off at
the time t1, the dividing switch SWG144 is turned on, and
the polarity of the source line SG108 is reversed from
negative to positive. In response to this, a voltage on account
of a parasitic capacity (C207, see FIG. 7) between the
SR107 and SG108 flows into the source line SR107 and the
pixel electrode PR119. As a result, the voltages having been
written into the source line 107 and the pixel electrode
PR119 are varied (overshot).

[0022] At the time t2, a voltage on account of a parasitic
capacity C208 (see FIG. 7) between the source line SG108
and the source line SB109 flows into the source line SG108
and the pixel electrode PG120, so that the voltages having
been written into the source line SG108 and the pixel
electrode PG120 are varied (overshot). Similarly, from the
time t3 to the time t5, the voltages having been written into
the source lines SB109 through SG111 and the pixel elec-
trodes PB121 through PG123 are varied (overshot).

[0023] Furthermore, at the time t5 at which the dividing
switch SWB148 is turned on, the SWB142 of the block 154
is also turned on. On this occasion, the dividing switch
SWR143 of the block 155 is in the off state. For this reason,
when the polarity of the source line SB106 is reversed from
negative to positive, a voltage on account of a parasitic
capacity C206 (sec FIG. 7) between the source line SB106
and the source line SR107 flows into the source line SR107
and the pixel electrode PR119, and the voltages having been
written into the source line SR107 and the pixel electrode
PR119 are overshot again (for the second time).

[0024] FIG. 6 schematically shows how the aforesaid
voltage variations (overshoot) occur. Note that, the voltage
variations are indicated by sections where the waveforms of
the respective source lines (SR107 through SB112) and pixel
electrodes (PR119 through PB124) are overlapped with cach
other.

[0025] More specifically, at the time t1, the source line
SR107 (pixel electrode PR119) is overshot for the first time,
and in similar manners, the first overshoots occur in the
source line SG108 (pixel electrode PG120) at the time t2, in
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the source line SB109 (pixel electrode PB121) at the time (3,
and in the source line SR110 (pixel electrode PR122) at the
time t4. Moreover, at the time t5, the source line SG111
(pixel electrode PG123) is overshot for the first time and the
source line SR107 (pixel electrode PR119) is overshot for
the second time.

[0026] As a result of the above, in each block (B154,
B155) shown in FIG. §, a voltage which has been overshot
and increased twice from the target voltage is consequently
written into the pixel electrode (PR113 or PR119) that is
subjected to the voltage writing at the start, and voltages
which have been overshot and increased once from the target
voltages are consequently written into the remaining pixel
electrodes (PG114 through PR116 and PGI120 through
PG123), except into the pixel electrode (PB118 or PB124)
that is subjected to the voltage writing at the last.

[0027] On account of this, a striped pattern appears ver-
tically (i.e. along the source lines) in each block, when an
image is reproduced.

[0028] To solve this problem, a patent document 1 (Japa-
nese Laid-Open Patent Application No. 11-338438/1999;
published on Dec. 10, 1999, corresponding to EP1069457)
discloses a method that focuses attention on the differences
between transmittances of R, G, and B at a given voltage.
More specifically, according to this method, three signal
lines are grouped as one block (i.e. an output of one source
driver is divided into three), the signal line that is selected
at the start (i.e. firstly) is designated as “B” where the
variation of brightness on account of voltage rise is mini-
mum, and the signal line that is selected at the last (i.c.
thirdly) is designated as “R” where the variation of bright-
ness on account of voltage rise is maximum.

[0029] With this, even if the voltage variation on account
of the parasitic capacity between the signal lines occurs, the
differences between the brightness of R, G, and B can be
compensated. Also, since the voltage variations in the
respective signal lines are caused to be substantially equal to
each other, the aforesaid voltage variation is not conspicu-
ous.

[0030] However, the method disclosed by the patent docu-
ment 1 is a technology that makes the aforesaid striped
pattern on account of the voltage variation be inconspicuous
by dividing the output of one source driver into three (i.e. by
performing time-division) so as to determine, in consider-
ation of the transmittances of R, G, and B at a given voltage,
the colors corresponding to the respective signal lines.
Therefore, this method causes the striped pattern on account
of the voltage variations to be unnoticeable.

[0031] In other words, since the voltage variations on the
respective signal lines are not fully eliminated, there is a
limit to the improvement in the image quality.

[0032] Furthermore, to substantially equalize the voltage
variations on the respective signal lines of R, G, and B, it is
necessary to divide (i.e. perform time-division) the output
from the source driver into three, and also to designate the
first signal line as B and the third signal line as R, at the time
of grouping the signal lines into blocks by setting the
time-division number to be 3. It is noted that such limitations
significantly decrease the design freedom of the device.

[0033] In addition to the above, a patent document 2
(Japanese Laid-Open Patent Application No. 10-39278/
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1998; published on Feb. 13, 1998) discloses such an
arrangement that, before applying a display signal during a
period in which a pixel is selected, signal voltages whose
polarities are identical with that of the display signal are
simultaneously applied to respective vertical lines, thereby
preventing the variation of the voltage level of the display
signal on account of the voltage that had been kept before
the application of the display signal to liquid crystal.

SUMMARY OF THE INVENTION

[0034] The objective of the present invention is to provide
amethod of driving a liquid crystal display device, by which
a striped pattern on a reproduced image is restrained to be
inconspicuous to a great extent, by restraining the voltage
variations on source lines on account of parasitic capacities,
and the degree of design freedom for the device is increased.

[0035] To achieve this objective, a method of driving a
plurality of data lines is characterized in that, for causing
output means to perform writing into the plurality of data
lines, one output from the output means being divided into
divided outputs corresponding to the plurality of data lines,
the plurality of data lines being grouped into groups each
made up of data lines from a starting data line to a termi-
nating data line, the method comprising the steps of: in each
of said groups, (I) providing a signal voltage of one of said
divided outputs to a data line selected by a switch, during a
first predetermined period; and (II) providing a signal volt-
age, whose polarity is opposite to a polarity of the signal
voltage in the step (I), to a data line selected by a switch,
during a second predetermined period subsequent to the first
predetermined period, the step (I) comprising the sub-step
of: (i) performing sequential selection of the data lines from
the starting data line to the terminating data line; and (ii)
apart from the sequential selection of the terminating data
line, selecting the terminating data line before causing the
starting data line to be in an off state, the step (I) comprising
the sub-step of: (a) performing sequential selection of the
data lines from the starting data line to the terminating data
line; and (b) apart from the sequential selection of the
terminating data line, selecting the terminating data line
before causing the starting data line to be in an off state, the
sub-steps (i) in the respective groups being synchronized
with each other, the sub-steps (ii) in the respective groups
being synchronized with each other, the sub-steps () in the
respective groups being synchronized with each other, and
the sub-steps (b) in the respective groups being synchro-
nized with each other.

[0036] According to the above-described method, a group
corresponding to one output has data lines from a starting
data line to a terminating data line, and at the border between
two neighboring groups, the starting data line of one group
is juxtaposed with the terminating data line of the other

group.

[0037] According to the above-described method, in each
of the predetermined periods, apart from the sequential
selection from the starting data line to the terminating data
line, the selection of the terminating data line (hereinafter,
this selection of the terminating data line is at times referred
to as initial selection) is performed. In other words, the
terminating data line is selected twice in one predetermined
period, e.g. the initial selection is the first time and the
sequential selection is the second time.
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[0038] Therefore, the data lines (hereinafter, at times
referred to as data lines from the first starting data line to the
first terminating data line) are driven in the following
manner.

[0039] First, before or after the sequential selection of the
first starting data line, the initial selection of the first
terminating data line is performed. This initial selection can
be performed either before or after the selection (sequential
selection) of the first starting data line, on condition that the
initial selection is performed before the turn-off of the
sequentially-selected first starting data line.

[0040] As a result of this initial selection, a signal voltage
is supplied from the output means to the first terminating
data line. Since this signal voltage has a polarity opposite to
the (e.g. negative) polarity of a signal voltage supplied on
the occasion of the sequential selection during the first
predetermined period, the polarity of the voltage on the first
terminating data line is reversed (from negative to positive).
Furthermore, in synchronism with this selection of the first
terminating data line, the terminating data line, which
belongs to the group neighboring to the group of the
aforesaid first terminating data line and is next to the first
starting data line, is selected, and a signal voltage from the
output means is supplied to this terminating data line. With
this, the polarity of the voltage on the second terminating
data line is also reversed (from negative to positive).

[0041] On this occasion, since the initial selections of the
first and second terminating data lines are performed before
causing the first starting data line not to be in the state of
selection (sequential selection), the first starting data line
does not, on the occasion of the aforesaid initial selection,
suffer from the voltage variation on account of a parasitic
capacity between the first starting data line and the second
terminating data line.

[0042] After the initial selection of the first terminating
data line (or before the initial selection as described above),
the first starting data line is selected (i.e. the sequential
selection of the first starting data line is performed). As a
result, a signal voltage is supplied from the output means to
the first starting data line. Subsequently, the sequential
selections up to the first terminating data line are performed.

[0043] On the occasion of this sequential selection (selec-
tion for the second time) of the first terminating data line, the
polarity of the first terminating data line has been reversed
(to positive) since the initial selection (selection for the first
time), and hence the polarity of the first terminating data line
does not change (i.e. remains positive) on the occasion of the
sequential selection (selection for the second time).

[0044] 1In synchronism with the sequential selection
(selection for the second time) of the first terminating data
line, the second terminating data line is also subjected to the
sequential selection (i.e. selected for the second time). The
polarity of this second terminating data line has also been
identical with the (positive) polarity of the first starting data
line, since the initial selection (selection for the first time).
For this reason, the polarity of the second terminating data
line does not change (remains positive) at the time of the
sequential selection (selection for the second time).

[0045] Note that, by the sequential selection (selection for
the second time) of the first terminating data line, a desired
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signal voltage is eventually supplied from the output means
to the first terminating data line.

[0046] As a result of the above-described driving of the
data lines, the following effects can be obtained.

[0047] First, as described above, on the occasion of the
sequential selections (selections for the second time) of the
first and second terminating data lines as the last selections
in the respective predetermined periods, the polarity of the
second terminating data line does not change from the
polarity that was set at the time of the initial selection
(selection for the first time) and is identical with the (posi-
tive) polarity of the first starting data line that is next to the
second terminating data line. At this moment, an electric
charge (parasitic capacity) between the second terminating
data line and the first starting data line having an identical
polarity is negligibly small, as compared to a case where
these data lines have different polarities.

[0048] On this account, it is possible to prevent the voltage
variation of the first starting data line on account of the
parasitic capacity, when the first terminating data line is
subjected to the sequential selection (i.e. is selected for the
second time).

[0049] Also, on the occasion of the sequential selections
(selections for the second time) of the first and second
terminating data lines, the polarity of the first terminating
data line does not change from the polarity that was set at the
time of the initial selection (selection for the first time) and
is identical with the (positive) polarity of the neighboring
(directly preceding) data line. As described above, an elec-
tric charge (parasitic capacity) between the neighboring data
lines having an identical polarity is negligibly small.

[0050] For this reason, it is possible to prevent the voltage
variation on account of the parasitic capacity from occurring
to the data line that is immediately prior to the first termi-
nating data line, when the first terminating data line is
subjected to the sequential selection.

[0051] In this manner, according to the aforesaid method,
the numbers of the voltage variations on the data lines that
are immediately prior to the starting and terminating data
lines, the voltage variations being caused by the parasitic
capacities, can be decreased for once, respectively, as com-
pared to the conventional art illustrated in FIG. 6.

[0052] With this, when, for instance, the data lines are
adopted as source lines for writing signal voltages to pixels
(pixel electrodes) of a display device, the occurrence of a
vertically-striped pattern along the source lines is restrained.

[0053] Furthermore, since the voltage variation of the
starting data line neighboring to the terminating data line
(that does not suffer from the voltage variation on account of
the parasitic capacity) is restrained, the vertically-striped
pattern is caused to be unnoticeable when the aforesaid data
lines are adopted to source lines of a display device, as
compared to the conventional art (see FIG. 6) in which a
source line undergoing the voltage variation twice is pro-
vided next to a source line not undergoing the voltage
variation.

[0054] Furthermore, when, as described above, the afore-
said data lines are adopted as source lines of a (color) display
device, the number of divisions by switches is not limited as
in the conventional art disclosed by the patent document 1,
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and the order of colors (e.g. the order of R, G, and B)
corresponding to the respective data (source) lines can be
freely determined. For these reasons, the design freedom of
the device is increased as compared to the conventional art.

[0055] For a fuller understanding of the nature and advan-
tages of the invention, reference should be made to the
ensuing detailed description taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] FIG. 1 is a block diagram illustrating a display
section of a liquid crystal display device of the present
invention.

[0057] FIG. 2 is a timing chart, illustrating one embodi-
ment of a method of driving the liquid crystal display device
of the present invention.

[0058] FIG. 3 is a timing chart, illustrating another
embodiment of a method of driving the liquid crystal display
device of the present invention.

[0059] FIG. 4 is a block diagram, illustrating parasitic
capacities existing in the display section of the liquid crystal
display device of the present invention.

[0060] FIG. 5 is a block diagram illustrating a display
section of a conventional liquid crystal display device.

[0061] FIG. 6 is a timing chart illustrating a method of
driving the conventional liquid crystal display device.

[0062] FIG. 7 is a block diagram illustrating parasitic
capacities existing in the display section of the conventional
liquid crystal display device.

DESCRIPTION OF THE EMBODIMENTS

[0063] FIG. 1 is a block diagram of a display device
(display section) adopting a method of driving data (source)
lines in accordance with the present invention.

[0064] On the surface of a display section 95, rows of gate
lines G90, G91, . . . and columns of source lines (data lines)
SR1 through SB12, . . . are provided in a matrix manner. At
the respective intersections of these gate lines and source
lines, thin-film transistors TR25 through TB36, . . . are
formed as switching elements. For instance, at the respective
intersections of the gate line G91 and the source lines SR1
through SB12, the thin-film transistors TR2S through TB36
are formed. The gate of one thin-film transistor (e.g. one of
the thin-film transistors TR25 through TB36) is connected to
a corresponding gate line (e.g. G91), the source of one
thin-film transistor is connected to a corresponding source
line (e.g. one of the source lines SR1 through SB12), and the
drain of one thin-film transistor is connected to a corre-
sponding pixel clectrode (e.g. one of the pixel electrodes
PR13 through PB24).

[0065] Note that, reference signs “R”, “G”, and “B” cor-
respond to red, green, and blue. For instance, “SR” indicates
a source line corresponding to red, “PR” indicates a pixel
electrode corresponding to red, and “SWR” indicates a
dividing switch corresponding to red. In the present embodi-
ment, the source lines in each block (e.g. source lines SR1
through SB6 in the block B54) correspond to the respective
colors in the order of R, G, B, R, G, B, and so on.
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[0066] As indicated by B54 and B535 in the figure, each six
of the source lines SR1 through SB12 are grouped as one
block. Incidentally, it is noted that each of the blocks B54
and B335 corresponds to a group of data lines from a starting
data line to a terminating data line, which is defined in
claims. Now, two groups of the source lines SR1 through
SB12 are connected to respective output signal lines S60 and
S61 extending from a source driver 70, via dividing switches
SWR37 through SWB48 that are transistors and the like and
are provided on the respective source lines SR1 through
SB12. Note that, each of these dividing switches SWR37
through SWB48 correspond to a switch defined in claims.

[0067] In other words, the source driver 70 is provided
with the output signal lines S60 and S61 corresponding to
the respective blocks B54 and B55. Each output signal line
(e.g. S60) is connected to the source lines (e.g. SR1 through
SB6) in the corresponding block (e.g. B54), via the dividing
switches (¢.g. SWR37 through SWB42) that correspond to
the respective source lines.

[0068] Moreover, in order to cause the dividing switches
(e.g. SWR37 through SWB42) corresponding to the source
lines (e.g. SR1 through SB6) of one block (e.g. B54) to turn
on/off at each independent timing, the display section 95 is
provided with dividing switch lines SWL49, SWL50,
SWL31, SWL52, SWL53, and SWL54 for controlling the
switching of the respective dividing switches, and each
dividing switch (e.g. SWR37) is connected to the corre-
sponding dividing switch line (e.g. SWL49). Note that, in
the present embodiment, since six source lines are provided
in each block, the number of the dividing switch lines in the
display section 95 is six.

[0069] More specifically, in the block B54, six source lines
SR1 (starting data line), SG2, SB3, SR4, SGS, and SB6
(terminating data line) are connected to the respective drains
of the dividing switches SWR37, SWG38, SWB39, SWR40),
SWG41, and SWB42. The sources of the dividing switches
SWR37 through SWB42 are connected to the output signal
line S60 that is connected to the source driver 70 and
corresponds to the block BS54, and the gates of these dividing
switches SWR37 through SWB42 are connected to six
dividing switch lines SWL49, SWL50, SWL51, SWLS2,
SWL33, and SWL54, respectively.

[0070] From a driving circuit 75, a shift clock signal and
a shift start signal are supplied to the gate driver 85, and the
gate driver 85 sequentially accesses, using an output there-
from, to the gate lines of the display section 95.

[0071] Also from the driving circuit 75, the shift clock
signal and the shift start signal are supplied to the source
driver (output means) 70, and from this source driver 70,
signal voltages such as an image signal (output from the
output means) are outputted through the output signal lines
S60 and S61. Note that, hereinafter, a voltage on the output
signal line (e.g. S60) is represented with a reference sign
identical with that of the corresponding output signal line,
such as “voltage S607). In synchronism with the output of
the signal voltages, a switch signal is supplied to the
dividing switch circuit 80, and an output from the dividing
switch circuit 80 sequentially turns on the dividing switches
SWR37 through SWB48. With this, the sequential access to
the source lines SR1 through SB12 is realized.

[0072] The following will specifically describe how the
above-described display section 95 is driven.
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Embodiment 1

[0073] An embodiment of the present invention is
described below in reference to FIGS. 1 and 2.

[0074] FIG. 2 is a timing chart regarding the block B55 on
the occasion of displaying a uniform color, e.g. a halftone,
on the whole screen. In the figure, one horizontal period
(period for scanning one gate line) is referred to as T. It is
also noted that the figure relates to three horizontal periods
(periods for scanning three gate lines including the gate lines
G90 and G91).

[0075] During the period T, the signal voltage S61 is
supplied from the source driver 70 to six source lines SR7
through SB12 of the block B55. With this, the signal voltage
S61 is written into the pixel electrodes (PR19 through PB24)
of the block BSS. Also, in synchronism with the aforesaid
writing of the signal voltage S61, the signal voltage S60 is
written into the pixel electrodes (PR13 through PB18) of the
block B54. As a result, during the period T, the signal
voltages (e.g. S60 and S61) supplied from the source driver
70 arc written into all of the pixel electrodes (PR13, . . .)
connected to the gate line GY91. Note that, the source line
SR7 corresponds to a starting data line defined in claims and
a first starting data line, and the source line SB12 corre-
sponds to a terminating data line defined in claims and a first
terminating data line.

[0076] By the way, the signal voltages with which the
source lines SR7 through SB12 and the pixel electrodes
PR19 through PB24 are charged have a driving waveform in
which the polarity is periodically reversed at predetermined
intervals, such as the signal voltage S61 shown in FIG. 2. In
the driving method of the present embodiment, the polarity
of the signal voltage S61 is reversed in each horizontal
period (first and second predetermined periods) T.

[0077] As shown in FIGS. 1 and 2, the gate line G91 is
selected (turned on) at a time t0. In synchronism with this,
in the driving method of the present embodiment, the initial
selection of the terminating data line is performed. More
specifically, simultaneously with the supply of an ON signal
to the dividing switch SWB48 via the dividing switch line
SWIL 54, the signal voltage S61 is supplied from the source
driver 70 to the source line SB12.

[0078] On this occasion, the polarity of the voltage on the
source line SB12 is reversed from the polarity of the signal
voltage supplied in the directly preceding horizontal period
(e.g. the period of scanning G90), in other words, reversed
from negative to positive. Then the signal voltage S61 of the
source driver 70, which has been supplied to the source line
SB12, is written into the pixel electrode PB24 via the source
and drain of the thin-film transistor TB36.

[0079] Then at a time t1, the sequential selection of the
starting data line is performed. More specifically, simulta-
neously with the turn-off of the dividing switch SWB48, the
ON signal is supplied to the dividing switch SWR43 via the
dividing switch line SWIL.49. With this, the signal voltage
S61 is supplied from the source driver 70 to the source line
SR7. On this occasion, the polarity of the voltage on the
source line SR7 is reversed from the polarity of the signal
voltage supplied in the directly preceding horizontal period,
in other words, reversed from negative to positive. Then the
signal voltage S61 of the source driver 70, which has been
supplied to the source line SR7, is written into the pixel
electrode PR19.



US 2005/0281127 Al

[0080] Subsequently, simultancously with the turn-off of
the dividing switch SWR43 at a time t2, the ON signal is
supplied to the dividing switch SWG44 via the dividing
switch line SWL30. With this, the signal voltage S61 is
supplied from the source driver 70 to the source line SGS.
On this occasion, the polarity of the voltage on the source
line SG8 is reversed from the polarity of the signal voltage
supplied in the directly preceding horizontal period, in other
words, reversed from negative to positive. Then the signal
voltage S61 of the source driver 70, which has been supplied
to the source line SG8, is written into the pixel electrode
PG20.

[0081] Similarly, at times t3 through t5, the signal voltage
S61 is written into the pixel electrodes PB21 through PG23.

[0082] Then at a time t6, the sequential selection of the
terminating data line is performed. More specifically, simul-
taneously with the turn-off of the dividing switch SWG47,
the ON signal is supplied to the dividing switch SWB48 via
the dividing switch line SWL54. With this, the signal
voltage S61 of the source driver 70 is supplied to the source
line SB12.

[0083] At this stage, since the polarity of the source line
SB12 was reversed to positive on the occasion of the
selection (turn-on) at the time t0, the (positive) polarity does
not change and the voltages on the source line SB12 and the
pixel electrode PB24 are rewritten with the signal voltage
S61 supplied from the source driver 70.

[0084] Incidentally, after the source line SB12 and the
pixel electrode PB24 are turned on at the time t0, the
voltages on the source line SB12 and the pixel electrode
PB24 are overshot at the times t1 and t5. However, the
voltages on the source line SB12 and the pixel electrode
PB24 are rewritten with desired voltages at the time (6. As
a result, these desired voltages are maintained after the gate
line G91 is caused to be in the non-selection state at a time
t7'.

[0085] Note that, since the gate line G91 is changed to the
off state, the pixel electrodes PR19 through PR24 maintain
the signal voltages having been written into the same, after
the time t7'. (By the way, slight voltage variations on the
respective pixel electrodes at the time t7' are a common
phenomenon on account of the turn-off the gate line G91.)

[0086] According to the aforesaid driving method, the
voltage variations on the source lines SR7 and SG11, on
account of the parasitic capacities between the source lines,
can be restrained, and hence the voltage variations on the
pixel electrodes PR19 and PG23 can be restrained as com-
pared to the conventional driving method (cf. FIG. 6). This
restriction of the voltage variations is specifically described
below. Note that, FIG. 4 schematically illustrates the para-
sitic capacities (C101 through C111) existing between the
source lines SR1 through SB12 of the display section 95.

[0087] First, the source line SR7 is discussed. At the time
t6, the dividing switch SWB48 is turned on in the block B55.
In synchronism with this, in the neighboring block B34, the
dividing switch SWB42 is turned on. Note that, however,
also in the block B34, the polarity of the source line SB6
(terminating data line, second terminating data line) is
reversed (to positive) on the occasion of the selection
(turn-on) at the time t1. On this account, at this time t6, the
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(positive) polarity does not change and the polarity identical
with the neighboring source line SR7 is maintained.

[0088] At a moment immediately before the time t6, the
voltages on the respective source lines SB6 and SR7 have an
identical polarity, so that an amount of an electric charge of
the parasitic capacity between the source lines SB6 and SR7
is negligibly small. For this reason, at the time t6 at which
the dividing switch SWB42 (SWB48) is turned on, the
voltage variation on account of the parasitic capacity (C106,
see FIG. 4) does not occur on the source line SR7 (and the
pixel electrode PR19 connected thereto), the source line SR7
neighboring to the source line SB6.

[0089] On the other hand, when the polarity of the source
line SB6 is reversed from negative to positive as in the
conventional case, the electric charge, which has been
charged between the source lines SB6 and SR7 having
polarities different from each other, enters the source line
SR7, so that the voltages on the source line SR7 and the
pixel electrode PR19 are varied due to the aforesaid reversal
of polarity (see the conventional art, time t5 in FIG. 6).

[0090] Next, the source line SG11 is discussed. At the time
t6, the dividing switch SWB48 is turned on. However, as
described above, the (positive) polarity of the source line
SB112 does not change at this moment, and the (positive)
polarity identical with that of the neighboring source line
SG11 is maintained.

[0091] At a moment immediately before the time t6, the
voltages on the source lines SG11 and SB12 have an
identical polarity. On this account, an amount of an electric
charge of the parasitic capacity between the source lines
SG11 and SB12 is negligibly small. For this reason, at the
time 16, the voltage variation on account of the parasitic
capacity (C111, see FIG. 4) does not occur on the source line
SG11 neighboring to the source line SB12.

[0092] On the other hand, when, at the time t6, the polarity
of the source line SB12 is reversed from negative to positive
as in the conventional case, the electric charge, which has
been charged between the source lines SGI1 and SB12
having polarities different from each other, enters the source
line SG11, so that the voltages on the source line SG11 and
the pixel electrode PG23 are varied due to the aforesaid
reversal of polarity (see the conventional art, time t6 in FIG.
6).

[0093] FIG. 2 schematically illustrates the restraint of
these voltage variations (overshoots). In this figure, sections
where the waveforms of the respective source lines (SR7
through SB12) and pixel electrodes (PR19 through PB24)
are overlapped with each other indicate the voltage varia-
tions. As in the figure, at a time t8 at which one horizontal
period ends (or at the time t7' at which the state of the gate
line G91 changes to non-selection), voltages after undergo-
ing the voltage variation once are written into the source
lines SR7 through SG10 while voltages having not under-
gone the voltage variation are written into the source line
SG11 and the source line SB12.

[0094] On the contrary, as shown in FIG. 6, at the time t7
at which one horizontal period ends (or at a moment when
the state of the gate line G191 changes to non-selection), a
voltage after undergoing the voltage variation twice is
written into the source line SR107, voltages after undergoing
the voltage variation once are written into the source lines
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SG108 through SG111, and a voltage having not undergone
the voltage variation is written into the source line SB112.

[0095] The following will describe one voltage variation
occurring in the source lines SR7 through SG10. For
instance, at the time t2 at which the dividing switch SWG44
is turned on, the polarity of the voltage on the source line
SG8 is reversed from the polarity of the voltage having been
supplied during the directly preceding horizontal period (i.e.
reversed from negative to positive).

[0096] That is to say, an electric charge (parasitic capacity
C107, see FIG. 4), which is charged between the source
lines SR7 (positive) and SG8 (negative) having polarities
different from each other, enters the source line SR7, as a
result of the reversal of the polarity of the source line SG8
(to positive). With this, the voltage variations occur on the
source line SR7 and the pixel electrode PR19. The voltage
variations on the source lines SG8 through SG10 at the times
t3 through t5 are identical to the above.

[0097] As described above, according to the driving
method of the present embodiment (cf. FIG., 2), in cach
block (B54, B55), the voltages that do not undergo the
voltage variations are written into (i) the pixel electrode
where the writing is performed at the last and (i) the pixel
electrode where the writing is performed immediately before
the writing to the electrode (i) (i.e. the pixel electrodes PB18
and PG17 in B54 or the pixel electrodes PB24 and PG23 in
B55), while voltages each having undergone the voltage
variation once are written into the other pixel electrodes (i.c.
from the pixel electrode PR13 where the writing is per-
formed at the first to the pixel electrode PR16, and the pixel
electrodes PR19 through PR22).

[0098] Therefore, the voltage variations on the source
lines SR7 and SG11 can be restrained as compared to the
conventional driving method (cf. FIG. 6), so that the voltage
variations on the pixel electrodes PR19 and PG23 can be
restrained. For this reason, it is possible to write signal
voltages, which are close to desired voltages, into the pixel
electrodes (PR13, . . .), and hence the vertical striped pattern
(light and shade, so to speak) itself, along the source lines on
the display section 95, can be reduced.

[0099] Moreover, the source line SB6 (first terminating
data line) and the source line SR7 (second starting data line)
neighboring to each other are a source line that does not
undergo the overshoot and a source line that undergoes the
overshoot once, respectively. In this manner, it is possible to
avoid such a case that the source line that undergoes the
overshoot twice is juxtaposed to the source line that does not
undergo the overshoot, as in the conventional driving
method shown in FIG. 6. As a result, it is possible to cause
the vertical striped pattern along the source lines on the
display section 95 to be unnoticeable.

[0100] As compared to the method disclosed by the patent
document 1, the number of divisions (time-division) of the
output from the source driver 70 is not limited to 3, so that
the number may be 6 (in the present embodiment) or other
numbers. Also, the number of output signal lines (S60 and
S61) of the source driver 70 can be significantly reduced. (In
the present embodiment, the number of the outputs of the
source driver 70 can be reduced to Y6 as compared to the
case where the time-division is not performed.) Moreover,
since the order of the colors (R, G, and B) corresponding to
the source lines (SR1, . . . ) is not limited, the degree of the
design freedom is high.
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[0101] As described above, the method of driving the
source lines (SR1, . . . ) of the present embodiment is
arranged in such a manner that the source lines (SR1, . . .)
are sequentially driven while the outputs (S60, . . . ) from the
source driver 70 are divided by the switches (dividing
switches SWR37, . . . ). For this reason, the number of lines
connected to the driver 70 is small. In other words, the
driving method of the present invention is particularly useful
for a medium-sized or small-sized high-resolution panel
(e.g. liquid crystal panel). (In addition to the downsizing of
the panel, the driving of the source lines is stabilized and
high-definition image reproduction is realized.)

Embodiment 2

[0102] The following will describe another embodiment
of the present invention in reference to FIGS. 1 and 3. Note
that, a display section of the present embodiment is basically
identical with that of Embodiment 1, except that, in the
present embodiment, (1) the timings of controlling the divid-
ing switches by the dividing switch circuit and (ii) the
timings at which the source driver applies signal voltages to
the output signal lines are different from the timings in
Embodiment 1. On this account, members of the display
section, having the same functions as those described in
Embodiment 1, are given the same numbers, so that the
descriptions are omitted for the sake of convenience.

[0103] FIG. 3 is a timing chart regarding the block B55
(see FIG. 1) on the occasion of displaying a uniform color,
e.g. a halftone, on the whole screen. In the figure, one
horizontal period (period for scanning one gate line) is
referred to as T. It is also noted that the figure relates to three
horizontal periods (periods for scanning three gate lines
including the gate lines G90 and G91).

[0104] During the period T, the signal voltage S61 is
supplied from the source driver 70 to six source lines SR7
through SB12 of the block BSS, so that the signal voltage
S61 is written into the pixel electrodes (PR19 through PB24)
of the block B35. In synchronism with this, the signal
voltage S60 is written into the pixel electrodes (PR13
through PB18) of the block B54. As a result, during the
period T, the signal voltages (S60, S61 and the like) supplied
from the source driver 70 is written into all of the pixel
electrodes (PR13, . . . ) connected to the gate line GY1.

[0105] Incidentally, cach of the signal voltages with which
the source lines SR7 through SB12 and the pixel electrodes
PR19 through PB24 are charged has a driving waveform in
which the polarity is periodically reversed at predetermined
intervals, such as the signal voltage S61 shown in FIG. 3. In
the driving method of the present embodiment, the polarity
of the signal voltage S61 is reversed in each horizontal
period T.

[0106] As shown in FIGS. 1 and 3, the gate line G91 is
selected (turned on) at a time t0. In synchronism with this,
the sequential selection of the source line SR7 that is the
starting data line is performed, while the initial selection of
the source line SB12 that is the terminating data line is
performed. More specifically, at a time t0, an ON signal is
supplied to the dividing switch SWR43 via the dividing
switch line SWL49, for the sake of the sequential selection
of the source line SR7. Also at the time t0, the ON signal is
supplied to the dividing switch SWB48 via the dividing
switch line SWL54, for the sake of the initial selection of the
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source line SB12. As a result, the signal voltage S61 is
supplied from the source driver 70 to the source lines SR7
and SB12.

[0107] On this occasion, the polarity of the voltages on the
source lines SR7 and SB12 is reversed from the polarity of
the signal voltage supplied in the directly preceding hori-
zontal period (e.g. the period for scanning the line G90), i.c.
reversed from negative to positive. Then the signal voltage
S61, which has been supplied to the source line SR7, is
written into the pixel electrode PR19 via the source and
drain of the thin-film transistor TR31, while the signal
voltage S61, which has been supplied to the source line
SB12, is written into the pixel electrode PB24 via the source
and drain of the thin-film transistor TB36.

[0108] Subsequently, at a time t1' before the time (t1) at
which the dividing switch SWR43 is turned off, the sequen-
tial selection of the source line SG8 is performed. More
specifically, at the time t1', the ON signal is supplied to the
dividing switch SWG44 via the dividing switch line
SWL30, while the signal voltage S61 is supplied from the
source driver 70 to the source line SG8. That is to say, in the
display section 95 of the present embodiment, the source
line SG8 is selected before causing the source line SR7,
which is the directly preceding line having been selected, to
be in the non-selection state (at a time t7).

[0109] Note that, also on this occasion, the polarity of the
voltage on the source line SG8 is reversed from the polarity
of the signal voltage supplied in the directly preceding
horizontal period, ie. reversed from negative to positive.
Then the signal voltage S61, which has been supplied from
the source driver 70 to the source line SG8, is written into
the pixel electrode PG20.

[0110] Subsequently, at a time t2' that is before the time
(2) at which the dividing switch SWG44 is turned off, the
sequential selection of the source line SBY is performed.
More specifically, at the time t2', the ON signal is supplied
to the dividing switch SWB45 via the dividing switch line
SWL31, while the signal voltage S61 is supplied from the
source driver 70 to the source line SBY. In other words, the
selection of the source line SBY is performed before causing
the source line SG8, which is the directly preceding line
having been selected, to be in the non-selection state. Then
the signal voltage S61, which has been supplied from the
source driver 70 to the source line SBY, is written into the
pixel electrode PB21.

[0111] Similarly, at the times t3' and t4', the signal voltage
S61 is supplied from the source driver 70 to the source lines
SR10 and SR11, respectively. As a result, the signal voltage
S61 is written into the pixel electrodes PR22 and PG23,
respectively.

[0112] Next, at a time t5' that is before the time (t5) at
which the dividing switch SWG47 is turned off, the sequen-
tial selection of the source line SB12 that is the terminating
data line is performed. More specifically, at the time t5', the
ON signal is supplied to the dividing switch SWB48 via the
dividing switch line SWL34, while the signal voltage S61 is
supplied from the source driver 70 to the source line SB12.
Incidentally, since the polarity of the source line SB12 was
reversed to positive at the time of the selection (turn-on;
initial selection of the terminating data line) at the time t0,
the (positive) polarity of the source line SB12 does not
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change at the time t5', and the voltages on the source line
SB12 and the pixel electrode PB24 are rewritten with the
signal voltage S61 supplied from the source driver 70. Note
that, the voltages on the source line SB12 and the pixel
electrode PB24 are overshot at the time t4', after the source
line SB12 and the pixel electrode PB24 are turned on at the
time t0. For this reason, after the time t7 at which the gate
line GY91 is changed to be in the non-selection state, the
voltages on the source line SB12 and the pixel electrode
PB24 are kept at desired voltages.

[0113] Since the gate line G91 is changed to the off state,
the signal voltages having been written into the pixel elec-
trodes PR19 through PR24 are maintained after the time t7'
(By the way, slight voltage variations on the respective pixel
electrodes at the time t7' are a common phenomenon on
account of the turn-off the gate line G91.)

[0114] Now, according to the driving method of the
present embodiment, it is possible to restrain the variations
of the voltages on the source lines SR7 through SB12 due to
the parasitic capacities between the source lines (SR6
through SB12), so that the variations of the voltages having
been written into the pixel electrodes PR19 through PB24
can be restrained. How these restraints are realized will be
discussed below. Note that, as described above, FIG. 4
schematically illustrates the parasitic capacities C101
through C11 existing between the source lines (SR1 through
SB12) of the display section 95.

[0115] First, the source line SR7 that is a starting data line
is discussed. the source lines (SG8 and SB6) neighboring to
the source line SR7 are selected at the time t1' (SG8) and at
the time t§' (SB6).

[0116] At the time t1', the source line SG8 is selected, and
as described above, the polarity of the voltage on the source
line SG8 is reversed from the polarity of the signal voltage
supplied in the directly preceding horizontal period, i.c.
reversed from negative to positive. In the present embodi-
ment, at this time t1', the dividing switch SWR43 connected
to the directly preceding source line SR7 is in the on state.
From the time t0 to the time t1', an electric charge is charged
between the source lines SR7 and SG8 (i.e. parasitic capac-
ity C107) having different polarities (the source line SR7 is
positive while the source line SG8 is negative), and at the
time t1', the polarity of the source line SG8 is reversed to
positive. However, on account of the arrangement above, the
aforesaid electric charge (because of the parasitic capacity)
escapes to the outside and not to enter the source line SR7.

[0117] Thus, being different from the conventional art (see
FIG. 6) and Embodiment 1, it is possible to restrain the
occurrence of the following phenomenon: An electric charge
on account of the parasitic capacity C107 (see FIG. 4)
between the source lines SR7 and SG8 enters the source line
SR7 and the pixel electrode PR19, so that the voltage having
been written into the pixel electrode PR19 is varied (over-
shot).

[0118] At the time t5' the dividing switch SWB48 is
turned on. In synchronism with this, the dividing switch
SWB42 is turned on in the neighboring block B54. As
described above, also in the block B54, the polarity of the
source line SB6 has been reversed to positive when the
selection (turn-on) is carried out at the time t0. For this
reason, the (positive) polarity does not change at the time t5',
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and is maintained to be identical with the (positive) polarity
of the neighboring source line SR7. In other words, it is
considered that, before the time t5', an amount of the electric
charge (parasitic capacity) between the source lines SB6
(positive) and SR7 (positive) is little (i.c. negligibly small).
[0119] Because of the above, when the dividing switch
SWB42 (SWB48) is turned on at the time t5', the voltage
variation rarely occurs in the source line SR7 (and the pixel
electrode PR19 connected to the same), the source line SR7
neighboring to the source line SB6. Note that, as in the
conventional case, if, on the occasion above, the polarity of
the source line SB6 is reversed from negative to positive, the
electric charge between the source lines SB6 and SR7
having polarities different from each other enters the source
line SR7, and hence the voltages on the source line SR7 and
the pixel electrode PR19 are varied due to the aforesaid
reversal of polarity (cf. the time t5 in FIG. 6).

[0120] As described above, the present embodiment is
different from the aforesaid conventional art (see FIG. 6)
and Embodiment 1 in such a point that, in the present
embodiment, not only the parasitic capacity C107 between
the source lines SR7 and SG8 but also the parasitic capacity
C106 between the source lines SB6 and SR7 do not induce
the voltage variation on the source line SR7. For this reason,
after the time t7', voltages having not undergone the voltage
variations (i.e. desired signal voltages) are written into the
source line SR7 and the pixel electrode PR19.

[0121] Furthermore, as to the source line SG8, the varia-
tion (overshoot) of the voltage having been written into the
pixel electrode PG20 can be restrained in the following
manner: While the polarity of the source line SB9 is reversed
from negative to positive at the time t2', the dividing switch
SWG44 is kept in the on state. Therefore, it is possible to
restrain the flow of an electric charge, which is caused by the
parasitic capacity between the source lines SG8 and SB9Y,
into the source line SG8 and the pixel electrode PG20. As a
result, it is possible to restrain the variation (overshoot) of
the voltage having been written into the pixel electrode
PG20.

[0122] Apart from the aforesaid source line SG8, the same
applies to the source lines SB9 and SR10. It is therefore
possible to restrain the flow of the electric charges, which are
caused by the parasitic capacities 109 and 110 (see FIG. 4),
into the source lines SB9 and SR10 and the pixel electrodes
PB21 and PR22, respectively. As a result, it is possible to
restrain the variations (overshoots) of the voltages having
been written into the pixel electrodes PB21 and PR22.

[0123] As to the source line SG11, the voltage variation
does not occur when the source line SB12 is selected at the
time t5, because of the following reason: That is, the polarity
of the source line SB12 was reversed (to positive) on the
occasion of the selection at the time t0. Therefore, at the time
15', the (positive) polarity does not change and the (positive)
polarity identical with the polarity of the neighboring source
line SG11 is maintained. In other words, it is considered that,
before the time t5', an amount of the electric charge (para-
sitic capacity) between the source lines SG11 (positive) and
SB12 (positive) is little (i.e. negligibly small). For this
reason, when the dividing switch SWB48 is turned on at the
time t5', the voltage variation rarely occurs in the source line
SG11 (and the pixel electrode PG23 connected to the same).

[0124] The voltage on the source line SB12 is overshot at
the time t4', after the source line SB12 is turned on at the
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time t0. However, on the occasion of the sequential selection
at the time t5', the voltage on the source line SB12 is
rewritten to be a desired voltage. Therefore, even after the
time t7' at which the gate line G91 is changed to the
non-selection state, the desired voltage is maintained.

[0125] FIG. 3 schematically shows the above-described
restraint of the voltage variation (overshoot) in the present
embodiment. In the figure, the sections where the wave-
forms of the source lines (SR7 through SB12) and pixels
electrodes (PR19 through PB24) are overlapped with cach
other indicate the voltage variations.

[0126] As shown in FIG. 3, in the block B35 (see FIG. 1),
after one horizontal period that starts at the time t0 and ends
at the time t7' (i.e. after the time 7' at which the gate line
GY1 is changed to the non-selection state), voltages having
not undergone the voltage variations (overshoots), i.c.
desired voltages, are written into all of the pixel electrodes
(PR19 through PB24).

[0127] On account of this, when the driving method of the
present embodiment (see FIG. 3) is adopted, desired signal
voltages are written into all of the pixel electrodes (PR13
through PB18 or PR19 through PB24) of cach block (B54 or
B55), after one horizontal period (i.e. a period during which
the gate line G91 is not selected, starting from the time 7').

[0128] Moreover, as compared to the method by which
desired voltages are written into the respective source lines
after all of the dividing switches SWR37 through SWB48
(corresponding to the source lines SR1 through SB12) are
turned on, the aforesaid method of the present embodiment
makes it possible to write desired voltages into the respec-
tive source lines, while restraining the load on the drive
circuit 75 (see FIG. 1), the dividing switch circuit 80, and
the like.

[0129] Therefore, the signal voltages written into the pixel
electrodes (PR13, . . . ) are closer to desired voltages, as
compared to the conventional method illustrated in FIG. 6.
On this account, the influence of the voltage variations can
be significantly restrained in the display section 95 on the
whole, and hence it is possible to cause the striped pattern
on a reproduced image to be inconspicuous to a great extent.

[0130] Moreover, being different from the method taught
by the patent document 1, the number of divisions (time-
division) of the output from the source driver 70 is not
limited to 3, so that the number may be 6 (in the present
embodiment) or other numbers. Also, the number of output
signal lines (S60 and S61) of the source driver 70 can be
significantly reduced. (In the present embodiment, the num-
ber of the outputs of the source driver 70 can be reduced to
Y as compared to the case where the time-division is not
performed.) Moreover, since the order of the colors (R, G,
and B) corresponding to the source lines (SR1, . . . ) is not
limited, the degree of the design freedom is high.

[0131] As described above, the method of driving the data
lines (source lines) of the present invention is arranged in
such a manner that the source lines (SR, . . . ) are
sequentially driven while the outputs (S60, . . . ) from the
source driver 70 are divided by the switches (dividing
switches SWR37, . . . ). For this reason, the number of lines
connected to the driver 70 is small. In other words, the
driving method of the present invention is particularly useful
for a medium-sized or small-sized high-resolution panel
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(e.g. liquid crystal panel) that has restrictions in the outer
shape and the pitch of lines. (In addition to the downsizing
of the panel, the driving of the source lines is stabilized and
high-definition image reproduction is realized.)

[0132] Note that, in Embodiment 2, the ON signal is
supplied to the dividing switch SWB48 at the time t0 and the
selection of the source line SB12 (i.¢. the initial selection of
the terminating data line) is performed. However, this selec-
tion is not necessarily performed at the time t0 (i.e. it is not
necessary to perform the selection in synchronism with the
sequential selection of the source line SR7 that is the starting
data line).

[0133] This selection in addition to the sequential selec-
tion of the source line SB12 (i.e. the selection before the
sequential section) can be performed any time until the time
t1 at which the source line SR7 is turned off. For instance,
the aforesaid selection may be performed at a time T1' that
is between the time t1' (at which the source line SG8 is
selected) and the time t1 (at which the source line SR7 is
turned off). (By the way, the source line SB12 is turned off
at a predetermined time before the sequential section of the
same at the time t5')

[0134] In this case, the polarity of the voltage on the
source line SR7 is reversed to positive at the time t0, and
from this time to the time T1', the polarity of the source line
SB6 is identical with the (negative) polarity of the voltage
supplied in the directly preceding horizontal period, while
the polarity of the source line SR7 is opposite to the above
(ie. the polarity of the source line SR7 is positive). For this
reason, an electric charge (parasitic capacity) between these
source lines is not negligible. However, even though the
source line SB6 (SB12) is selected at the time T1' and the
polarity thereof is reversed from negative to positive, the
dividing switch SWR43 opens also at the time T1', and the
source line SR7 is caused to be in the selection (on) state. In
this manner, it is possible to restrain the entrance of the
aforesaid electric charge into the source line SR7 and pixel
electrode PR19, i.e. it is possible to allow the charge to
escape to the outside.

[0135] It is noted that, in this case, the time T1 at which
the source line SB6 is selected is close to the time t1' at
which the source line SG8 is selected. For this reason, the
source lines on the both sides of the source line SR7 are
almost successively turned on, so that the source line SR7
(pixel electrode PR19) is liable to be influenced by the
parasitic capacities (C106 and C107).

[0136] Taking this into consideration, the initial selection
regarding this source line SB12 is preferably performed well
before the time t1 at which the source line SR7 is turned off,
e.g. the initial selection is performed at the time t0 as in the
present embodiment.

[0137] Also, in Embodiment 2, the source line SB12 may
be selected before the selection of the source line SR7 that
is the starting data line. For instance, it is possible to
implement the following arrangement: In synchronism with
or after the turn-on of the gate line G91, the source line SB12
that is the terminating data line is selected, and then the
sequential selection from the starting data line (source line
SR7) to the terminating data line (source line SB12) is
performed.

[0138] Note that, in Embodiments 1 and 2, one output
from the source driver 70 is divided by six dividing switches
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(c.g. the switches SWR37 through SWB42 in the block
B54), and six source lines (e.g. the source lines SR1 through
SB6 in the block B54) are driven. However, apart from this
arrangement, any types of arrangements may be adopted as
long as one output from the source driver is divided by
predetermined switches, and a plurality of source lines are
driven.

[0139] Moreover, the order of colors corresponding to the
respective source lines (SR1, SG2, SB3, . . .) is not limited
to R, G, and B. For instance, the source line that is initially
subjected to the writing in each block may correspond to B

(blug).

[0140] Also, the period (overlap period) from the selection
of each source line (SR2, SG2, SB3, . . ., or SB12) to the
turn-off of the selection of the directly preceding data line
(SR1, SG2, SB3, . . ., or SGI1) may be determined with
reference to the delay time regarding the selection of the
source line (e.g. the delay time of the ON signal supplied to
the dividing switch SWR37 and the like, due to the reasons
such as the wire resistance of the lines SWL49 through 54.

[0141] The method of the present invention may be para-
phrased in the following manner: The driving method is
arranged in such a manner that, one output signal line (S61
and the like) is divided and pluralized by switches (SWR43,
...), so that a plurality of source lines (SR7, . .. ) are driven
and the polarity of the voltage applied to the liquid crystal
is reversed in each horizontal period T, the driving method
being characterized in that the switches are turned on in the
order of SWB48, SWR43, SWG44, and SWB48.

[0142] The liquid crystal display device of the present
invention may be paraphrased in the following manner: The
liquid crystal display device is arranged in such a manner
that, one output signal line (S61 and the like) is divided and
pluralized by switches (SWR43, . . .), so that a plurality of
source lines (SR7, . . . ) are driven and the polarity of the
voltage applied to the liquid crystal is reversed in each
horizontal period T, the liquid crystal display device being
characterized in that the switches are turned on in the order
of SWB48, SWR43, SWG44, . . . , and SWB48.

[0143] Asdescribed above, a method of driving a plurality
of data lines is characterized in that, for causing output
means to perform writing into the plurality of data lines, one
output from the output means being divided into divided
outputs corresponding to the plurality of data lines, the
plurality of data lines being grouped into groups each made
up of data lines from a starting data line to a terminating data
line, the method comprising the steps of: in each of said
groups, (I) providing a signal voltage of one of said divided
outputs to a data line selected by a switch, during a first
predetermined period; and (IT) providing a signal voltage,
whose polarity is opposite to a polarity of the signal voltage
in the step (I), to a data line selected by a switch, during a
second predetermined period subsequent to the first prede-
termined period, the step (I) comprising the sub-step of: (i)
performing sequential selection of the data lines from the
starting data line to the terminating data line; and (ii) apart
from the sequential selection of the terminating data line,
selecting the terminating data line before causing the starting
data line to be in an off state, the step (II) comprising the
sub-step of: (a) performing sequential selection of the data
lines from the starting data line to the terminating data line;
and (b) apart from the sequential selection of the terminating



US 2005/0281127 Al

data line, selecting the terminating data line before causing
the starting data line to be in an off state, the sub-steps (i) in
the respective groups being synchronized with each other,
the sub-steps (ii) in the respective groups being synchro-
nized with each other, the sub-steps (a) in the respective
groups being synchronized with each other, and the sub-
steps (b) in the respective groups being synchronized with
each other.

[0144] According to the aforesaid method, in the sub-step
(i) of the step (I), a data line is sclected before causing a
directly preceding line to be in an off state, and in the
sub-step (a) of the step (II), a data line is selected before
causing a directly preceding line to be in an off state.

[0145] According to the aforesaid method, the sub-step (ii)
of the step (I) is performed before selecting the starting data
line in the sub-step (i) of the step (1), and the sub-step (b) of
the step (I) is performed before selecting the starting data
line in the sub-step (a) of the step (II).

[0146] According to the aforesaid method, the sub-step (ii)
of the step (I) is performed in synchronism with the selection
of the starting data line in the sub-step (a) of the step (II).

[0147] According to the aforesaid method, the polarity of
the signal voltage of one of said divided outputs is periodi-
cally reversed at predetermined intervals.

[0148] The aforesaid method may be arranged as follows:
the plurality of data lines are source lines corresponding to
respective pixels of a display device, the output means is a
source driver that outputs the signal voltage, and each of the
first and second predetermined periods is one horizontal
period.

[0149] A display device of the present invention is char-
acterized by executing a method of driving a plurality of data
lines, for causing output means to perform writing into the
plurality of data lines, one output from the output means
being divided into divided outputs corresponding to the
plurality of data lines, the plurality of data lines being
grouped into groups each made up of data lines from a
starting data line to a terminating data line, the method
comprising the steps of: in each of said groups, (I) providing
a signal voltage of one of said divided outputs to a data line
selected by a switch, during a first predetermined period; and
(II) providing a signal voltage, whose polarity is opposite to
a polarity of the signal voltage in the step (D), to a data line
selected by a switch, during a second predetermined period
subsequent to the first predetermined period, the step (I)
comprising the sub-step of: (i) performing sequential selec-
tion of the data lines from the starting data line to the
terminating data line; and (i) apart from the sequential
selection of the terminating data line, selecting the termi-
nating data line before causing the starting data line to be in
an off state, the step (II) comprising the sub-step of: (a)
performing sequential selection of the data lines from the
starting data line to the terminating data line; and (b) apart
from the sequential selection of the terminating data line,
selecting the terminating data line before causing the starting
data line to be in an off state, the sub-steps (i) in the
respective groups being synchronized with each other, the
sub-steps (i) in the respective groups being synchronized
with each other, the sub-steps (a) in the respective groups
being synchronized with each other, and the sub-steps (b) in
the respective groups being synchronized with each other.
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[0150] Aliquid crystal display device of the present inven-
tion is characterized by executing a method of driving a
plurality of data lines, for causing output means to perform
writing into the plurality of data lines, one output from the
output means being divided into divided outputs corre-
sponding to the plurality of data lines, the plurality of data
lines being grouped into groups each made up of data lines
from a starting data line to a terminating data line, the
method comprising the steps of: in each of said groups, (I)
providing a signal voltage of one of said divided outputs to
a data line selected by a switch, during a first predetermined
period; and (II) providing a signal voltage, whose polarity is
opposite to a polarity of the signal voltage in the step (I), to
a data line selected by a switch, during a second predeter-
mined period subsequent to the first predetermined period,
the step (I) comprising the sub-step of: (i) performing
sequential selection of the data lines from the starting data
line to the terminating data line; and (ii) apart from the
sequential selection of the terminating data line, selecting
the terminating data line before causing the starting data line
to be in an off state, the step (II) comprising the sub-step of:
(2) performing sequential selection of the data lines from the
starting data line to the terminating data line; and (b) apart
from the sequential selection of the terminating data line,
selecting the terminating data line before causing the starting
data line to be in an off state, the sub-steps (i) in the
respective groups being synchronized with each other, the
sub-steps (ii) in the respective groups being synchronized
with each other, the sub-steps (a) in the respective groups
being synchronized with each other, and the sub-steps (b) in
the respective groups being synchronized with each other.

[0151] As described above, a method of driving data lines
of the present invention is arranged in such a manner that,
in each of the predetermined periods, the sequential selec-
tion of the data lines from the starting data line to the
terminating data line is performed, and in addition to this
sequential selection, the terminating data line is selected
before causing the starting data line to be in the off state, the
groups of the data lines being synchronized with each other
on the occasion of performing the above.

[0152] In the aforesaid method, a group corresponding to
one output has data lines from a starting data line to a
terminating data line, and at the border between two neigh-
boring groups, the starting data line of one group is juxta-
posed with the terminating data line of the other group.

[0153] According to the above-described method, in each
of the predetermined periods, apart from the sequential
selection from the starting data line to the terminating data
line, the selection of the terminating data line (hereinafter,
this selection of the terminating data line is at times referred
to as initial selection) is performed. In other words, the
terminating data line is selected twice in one predetermined
period, e.g. the initial selection is the first time and the
sequential selection is the second time.

[0154] Therefore, the data lines (hereinafter, at times
referred to as data lines from the first starting data line to the
first terminating data line) are driven in the following
manner.

[0155] First, before or after the sequential selection of the
first starting data line, the initial selection of the first
terminating data line is performed. This initial selection can
be performed either before or after the selection (sequential
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selection) of the first starting data line, on condition that the
initial selection is performed before the turn-off of the
sequentially-selected first starting data line.

[0156] As a result of this initial selection, a signal voltage
is supplied from the output means to the first terminating
data line. Since this signal voltage has a polarity opposite to
the (e.g. negative) polarity of a signal voltage supplied on
the occasion of the sequential selection during the first
predetermined period, the polarity of the voltage on the first
terminating data line is reversed (from negative to positive).
Furthermore, in synchronism with this selection of the first
terminating data line, the terminating data line, which
belongs to the group neighboring to the group of the
aforesaid first terminating data line and is next to the first
starting data line, is selected, and a signal voltage from the
output means is supplied to this terminating data line. With
this, the polarity of the voltage on the second terminating
data line is also reversed (from negative to positive).

[0157] On this occasion, since the initial selections of the
first and second terminating data lines are performed before
causing the first starting data line not to be in the state of
selection (sequential selection), the first starting data line
does not, on the occasion of the aforesaid initial selection,
suffer from the voltage variation on account of a parasitic
capacity between the first starting data line and the second
terminating data line.

[0158] After the initial selection of the first terminating
data line (or before the initial selection as described above),
the first starting data line is selected (i.e. the sequential
selection of the first starting data line is performed). As a
result, a signal voltage is supplied from the output means to
the first starting data line. Subsequently, the sequential
selections up to the first terminating data line are performed.

[0159] On the occasion of this sequential selection (selec-
tion for the second time) of the first terminating data line, the
polarity of the first terminating data line has been reversed
(to positive) since the initial selection (selection for the first
time), and hence the polarity of the first terminating data line
does not change (i.e. remains positive) on the occasion of the
sequential selection (selection for the second time).

[0160] In synchronism with the sequential selection
(selection for the second time) of the first terminating data
line, the second terminating data line is also subjected to the
sequential selection (i.e. selected for the second time). The
polarity of this second terminating data line has also been
identical with the (positive) polarity of the first starting data
line, since the initial selection (selection for the first time).
For this reason, the polarity of the second terminating data
line does not change (remains positive) at the time of the
sequential selection (selection for the second time).

[0161] Note that, by the sequential selection (selection for
the second time) of the first terminating data line, a desired
signal voltage is eventually supplied from the output means
to the first terminating data line.

[0162] As a result of the above-described driving of the
data lines, the following effects can be obtained.

[0163] First, as described above, on the occasion of the
sequential selections (selections for the second time) of the
first and second terminating data lines as the last selections
in the respective predetermined periods, the polarity of the
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second terminating data line does not change from the
polarity that was set at the time of the initial selection
(selection for the first time) and is identical with the (posi-
tive) polarity of the first starting data line that is next to the
second terminating data line. At this moment, an electric
charge (parasitic capacity) between the second terminating
data line and the first starting data line having an identical
polarity is negligibly small, as compared to a case where
these data lines have different polarities.

[0164] On this account, it is possible to prevent the voltage
variation of the first starting data line on account of the
parasitic capacity, when the first terminating data line is
subjected to the sequential selection (i.e. is selected for the
second time).

[0165] Also, on the occasion of the sequential selections
(selections for the second time) of the first and second
terminating data lines, the polarity of the first terminating
data line does not change from the polarity that was set at the
time of the initial selection (selection for the first time) and
is identical with the (positive) polarity of the neighboring
(directly preceding) data line. As described above, an elec-
tric charge (parasitic capacity) between the neighboring data
lines having an identical polarity is negligibly small.

[0166] For this reason, it is possible to prevent the voltage
variation that is caused by the parasitic capacity from
occurring to the data line immediately prior to the first
terminating data line, when the first terminating data line is
subjected to the sequential selection.

[0167] In this manner, according to the aforesaid method,
the numbers of the voltage variations on the data lines
immediately prior to the starting and terminating data lines,
the voltage variations being caused by the parasitic capaci-
ties, can be decreased for once, respectively, as compared to
the conventional art illustrated in FIG. 6.

[0168] With this, when, for instance, the data lines are
adopted as source lines for writing signal voltages to pixels
(pixel electrodes) of a display device, the occurrence of a
vertically-striped pattern along the source lines is restrained.

[0169] Furthermore, since the voltage variation of the
starting data line neighboring to the terminating data line
(that does not suffer from the voltage variation on account of
the parasitic capacity) is restrained, the occurrence of a
vertically-striped pattern is caused to be unnoticeable when
the aforesaid data lines are adopted to source lines of a
display device, as compared to the conventional art (see
FIG. 6) in which a source line undergoing the voltage
variation twice is provided next to a source line not under-
going the voltage variation.

[0170] Furthermore, when, as described above, the afore-
said data lines are adopted as source lines of a (color) display
device, the number of divisions by switches is not limited as
in the conventional art disclosed by the patent document 1,
and the order of colors (e.g. the order of R, G, and B)
corresponding to the respective data (source) lines can be
freely determined. For these reasons, the design freedom of
the device is increased as compared to the conventional art.

[0171] In addition to the above, the method of driving the
data lines in accordance with the present invention is pref-
erably arranged in such a manner that, in the sub-step (i) of
the step (I), a data line is selected before causing a directly
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preceding line to be in an off state, and in the sub-step (a) of
the step (II), a data line is selected before causing a directly
preceding line to be in an off state.

[0172] According to this method, in the sequential selec-
tion in each of the predetermined periods, when one data line
(one of the data lines from the starting data line to the
terminating data line) is selected (turned on) by the switch,
the data line that was selected immediately before the
selection of said one data line is in the on state and not in an
electrically floating state. On this account, an electric charge
owing to a parasitic capacity between one data line and the
neighboring data line is allowed to escape to the outside of
the neighboring data line, even if said one data line is
selected (turned on) by the switch and the polarity thereof is
reversed from the polarity of a signal voltage that was
written during the first predetermined period.

[0173] As a result, it is possible to prevent such a draw-
back that the electric charge on account of the parasitic
capacity flows into the neighboring data line in a floating
state, so that the voltage on this data line is varied. In other
words, the voltages on the data lines from the starting data
line to the terminating data line rarely vary due to the
parasitic capacities, on the occasion of the sequential selec-
tion. Incidentally, as described above, also on the occasion
of the initial selection of the terminating data line, the
voltages on the data lines (e.g. starting data line) do not vary
due to the parasitic capacities.

[0174] Insummary, according to the aforesaid method, the
voltages on the data lines from the starting data line to the
terminating data line rarely vary due to the parasitic capaci-
ties.

[0175] With this, when, for instance, the data lines are
adopted as source lines for writing signal voltages to pixels
(pixel electrodes) of a display device, the occurrence of a
vertically-striped pattern along the source lines is signifi-
cantly restrained.

[0176] Also, the method of driving the data lines in
accordance with the present invention is preferably arranged
in such a manner that, the sub-step (ii) of the step (I) is
performed before selecting the starting data line in the
sub-step (i) of the step (I), and the sub-step (b) of the step
(II) is performed before selecting the starting data line in the
sub-step (a) of the step (II).

[0177] According to this method, the starting data line is
in the off state on the occasion of the initial selection of the
terminating data line. That is, before the initial selection,
these data lines have an identical polarity (i.e. polarity of the
signal voltage supplied in the first predetermined period).
For this reason, the aforesaid method makes it possible to
certainly avoid the influence of the parasitic capacity on the
starting data line, on the occasion of the aforesaid initial
selection.

[0178] Also, the method of driving the data lines in
accordance with the present invention is preferably arranged
in such a manner that, the sub-step (ii) of the step (I) is
performed in synchronism with the selection of the starting
data line in the sub-step (a) of the step (ID).

[0179] According to this method, the predetermined
period (first and second predetermined period) for providing
the signal voltage to the data lines from the starting data line
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to the terminating data line can be shortened, as compared
to a case where the initial selection of the terminating data
line is carried out before the sequential selection of the
starting data line (i.e. a case where the initial selection of the
terminating data line is carried out not in synchronism with
the sequential selection of the starting data line).

[0180] Also, the method of driving the data lines in
accordance with the present invention is preferably arranged
in such a manner that, the polarity of the signal voltage of
one of said divided outputs is periodically reversed at
predetermined intervals.

[0181] In this case, the aforesaid method can be adopted
for driving a display device (e.g. liquid crystal display
device) in which the polarity of a signal voltage written into
each data line (source line) is periodically reversed, thereby
restraining the voltage variation on the data line (source line)
as described above.

[0182] Also, the method of driving the data lines in
accordance with the present invention is preferably arranged
in such a manner that, the plurality of data lines are source
lines corresponding to respective pixels of a display device,
the output means is a source driver that outputs the signal
voltage, and each of the first and second predetermined
periods is one horizontal period.

[0183] One horizontal line is a period until the aforesaid
output (signal voltage) is supplied to all of the source lines.

[0184] According to the method above, the voltage varia-
tion on account of the parasitic capacity is restrained in the
liquid crystal display device in a practical manner, so that a
signal voltage close to a target voltage is written into each
source line. For this reason, the occurrence of, for instance,
a striped pattern along the source lines (ic. in a vertical
direction) is restrained.

[0185] Moreover, the mumber of divisions by switches is
not limited as in the conventional art disclosed by the patent
document 1, and the order of colors (e.g. the order of R, G,
and B) corresponding to the respective source lines can be
freely determined. Therefore, the degree of design freedom
for the device is increased.

[0186] In addition to the above, the method of driving the
display device or data lines is arranged in such a manner
that, the output means controls the switches in each of the
groups, so as to cause the data lines except the starting data
line and the terminating data line to be in a non-selection
state, while the starting data line and the terminating data
line are selected by the switches.

[0187] According to this arrangement, while the starting
data line and terminating data line are selected, the number
of data lines that the output means must drive is only two for
each output of the output means. In this manner, the output
means is not required to have high driving ability.

[0188] As described above, according to the method of
driving the data lines of the present invention, the voltage
variation on each data line on account of a parasitic capacity
between data lines can be restrained (or eliminated) on the
occasion of writing an output from output means into the
data lines. Therefore, the aforesaid method can be adopted
to, for instance, a display device (e.g. liquid crystal display
device) in which a signal voltage, which is supplied from a
data driver that is output means, is written into each of
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source lines corresponding to respective pixel electrodes.
(The method is particularly effective for a small-sized or
medium-sized high-resolution panel that has restrictions in
the outer shape and the pitch of lines.)

[0189] The invention being thus described, it will be
obvious that the same way may be varied in many ways.
Such variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such modifi-
cations as would be obvious to one skilled in the art are
intended to be included within the scope of the following
claims. Also, the technical scope of the present invention
encompasses an embodiment in which technical means
disclosed in different embodiments are appropriately com-
bined with each other.

What is claimed is:
1. A method of driving a plurality of data lines,

for causing output means to perform writing into the
plurality of data lines,

one output from the output means being divided into
divided outputs corresponding to the plurality of data
lines, the plurality of data lines being grouped into
groups each made up of data lines from a starting data
line to a terminating data line,

the method comprising the steps of:
in each of said groups,

(D) providing a signal voltage of one of said divided
outputs to a data line selected by a switch, during a first
predetermined period; and

(1) providing a signal voltage, whose polarity is opposite
to a polarity of the signal voltage in the step (), to a
data line sclected by a switch, during a second prede-
termined period subsequent to the first predetermined
period,

the step (I) comprising the sub-step of:

(i) performing sequential selection of the data lines from
the starting data line to the terminating data line; and

(i) apart from the sequential selection of the terminating
data line, selecting the terminating data line before
causing the starting data line to be in an off state, the
step (II) comprising the sub-step of:

(2) performing sequential selection of the data lines from
the starting data line to the terminating data line; and

(b) apart from the sequential selection of the terminating
data line, selecting the terminating data line before
causing the starting data line to be in an off state, the
sub-steps (i) in the respective groups being synchro-
nized with each other, the sub-steps (ii) in the respec-
tive groups being synchronized with each other, the
sub-steps (a) in the respective groups being synchro-
nized with each other, and the sub-steps (b) in the
respective groups being synchronized with each other.

2. The method as defined in claim 1, wherein, in the

sub-step (i) of the step (I), a data line is selected before
causing a directly preceding line to be in an off state, and in
the sub-step (a) of the step (II), a data line is selected before
causing a directly preceding line to be in an off state.

3. The method as defined in claim 1, wherein, the sub-step

(i) of the step (I) is performed before selecting the starting
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data line in the sub-step (i) of the step (I), and the sub-step
(b) of the step (II) is performed before selecting the starting
data line in the sub-step (a) of the step (II).

4. The method as defined in claim 1, wherein, the sub-step
(i) of the step (I) is performed in synchronism with the
selection of the starting data line in the sub-step (a) of the
step (II).

5. The method as defined in claim 1, wherein, the polarity
of the signal voltage of one of said divided outputs is
periodically reversed at predetermined intervals.

6. The method as defined in claim 1, wherein, the plurality
of data lines are source lines corresponding to respective
pixels of a display device, the output means is a source
driver that outputs the signal voltage, and each of the first
and second predetermined periods is one horizontal period.

7. A display device executing a method of driving a
plurality of data lines,

for causing output means to perform writing into the
plurality of data lines,

one output from the output means being divided into
divided outputs corresponding to the plurality of data
lines, the plurality of data lines being grouped into
groups each made up of data lines from a starting data
line to a terminating data line,

the method comprising the steps of:
in each of said groups,

(D) providing a signal voltage of one of said divided
outputs to a data line selected by a switch, during a first
predetermined period; and

(1) providing a signal voltage, whose polarity is opposite
to a polarity of the signal voltage in the step (I), to a
data line sclected by a switch, during a second prede-
termined period subsequent to the first predetermined
period,

the step (I) comprising the sub-step of:

(1) performing sequential selection of the data lines from
the starting data line to the terminating data line; and

(if) apart from the sequential selection of the terminating
data line, sclecting the terminating data line before
causing the starting data line to be in an off state,

the step (I) comprising the sub-step of:

(a) performing sequential selection of the data lines from
the starting data line to the terminating data line; and

(b) apart from the sequential selection of the terminating
data line, sclecting the terminating data line before
causing the starting data line to be in an off state,

the sub-steps (i) in the respective groups being synchro-
nized with each other, the sub-steps (ii) in the respec-
tive groups being synchronized with each other, the
sub-steps (a) in the respective groups being synchro-
nized with each other, and the sub-steps (b) in the
respective groups being synchronized with each other.

8. A liquid crystal display device executing a method of
driving a plurality of source lines,
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for causing output means to perform writing into the
plurality of data lines,

one output from the output means being divided into
divided outputs corresponding to the plurality of data
lines, the plurality of data lines being grouped into
groups each made up of data lines from a starting data
line to a terminating data line,

the method comprising the steps of:
in each of said groups,

(D) providing a signal voltage of one of said divided
outputs to a data line selected by a switch, during a first
predetermined period; and

(II) providing a signal voltage, whose polarity is opposite
to a polarity of the signal voltage in the step (I), to a
data line selected by a switch, during a second prede-
termined period subsequent to the first predetermined
period,

the step (I) comprising the sub-step of:

(i) performing sequential selection of the data lines from
the starting data line to the terminating data line; and

(i) apart from the sequential selection of the terminating
data line, selecting the terminating data line before
causing the starting data line to be in an off state,

the step (II) comprising the sub-step of:

(2) performing sequential selection of the data lines from
the starting data line to the terminating data line; and

(b) apart from the sequential selection of the terminating
data line, selecting the terminating data line before
causing the starting data line to be in an off state,

the sub-steps (i) in the respective groups being synchro-
nized with each other, the sub-steps (ii) in the respec-
tive groups being synchronized with each other, the
sub-steps (a) in the respective groups being synchro-
nized with each other, and the sub-steps (b) in the
respective groups being synchronized with each other.
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9. A display device, comprising:
groups each made up of a plurality of data lines;

output means for providing outputs to the respective
groups; and

switches that are provided in each of the groups, divide
one of the outputs, which are supplied from the output
means to a corresponding group, into divided outputs,
and supply the divided outputs to the respective data
lines of the corresponding group,

the output means (i) providing a signal voltage of the
divided outputs to the data lines selected by the
switches, in a first predetermined period, while (ii)
providing a signal voltage, whose polarity is opposite
to a polarity of the signal voltage in (i), to the data lines
selected by the switches, in a second predetermined
period, and

provided that, among the data lines in each of the groups,
a data line provided at a leader part is termed a starting
data line while a data line provided at an end part is
termed a terminating data line, in each of the first and
second predetermined periods, (a) sequential selection
of the data lines from the starting data line to the
terminating data line being performed, and (b) apart
from the sequential selection of the terminating data
line, the terminating data line is selected before causing
the starting data line to be in an off state, said groups
being synchronized with each other when (a) and (b)
are carried out.

10. The display device as defined in claim 9, wherein, the
display device is a liquid crystal display device.

11. The display device as defined in claim 9, wherein, the
output means controls the switches in each of the groups, so
as to cause the data lines except the starting data line and the
terminating data line to be in a non-selection state, while the
starting data line and the terminating data line are selected
by the switches.
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