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&) ABSTRACT

A method for driving an LCD apparatus in which a prede-
termined image is displayed by applying a predetermined
column signals on pixels for constituting selected rows of a
plurality of the pixels arranged in rows and columns pattern
includes steps of: dividing the pixels into a plurality of
groups each composing of at least two pixels in a direction
of the columns; and changing polarity of the column signals
for each group.
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METHOD FOR DRIVING LIQUID CRYSTAL
DISPLAY APPARATUS

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method for
driving a matrix type LCD (liquid crystal displaying) appa-
ratus composed of a plurality of pixels arranged in rows and
columns.

[0002] Generally the matrix type LCD apparatus is com-
posed of a plurality of pixels. The plurality of pixels are
arranged in rows and columns with a plurality of first lines
arranged parallel to each other and a plurality of second lines
perpendicular to the first lines provided as boundary lines.
Thin film transistors (hereinafter referred to as THTS) are
provided as active elements in the crossing portions between
the first lines and the second lines. The pixels include liquid
crystals.

[0003] One example of a method of driving the conven-
tional LCD apparatus will be described.

[0004] FIGS. 20(a) and 20(b) are illustrating diagrams
each showing one example of the conventional LCD appa-
ratus. FIG. 20(a) shows polarities of the column signals (or
the image signals) to be applied to pixels of the LCD
apparatus in a certain frame (for example, m frame, where
m is 0 (zero) or natural number). FIG. 20(b) shows polarities
of column signals to be applied to pixels of the LCD
apparatus in (m+1) frame. In FIGS. 20(a) and 20(b), refer-
ence numeral 1 denotes a signal driving circuit for gener-
ating column signals to be applied to pixels, reference
numeral 2 denotes a row driving circuit for generating row
signals (or line signals) for selecting the rows, reference
numeral 3 shows first lines, lines (hereinafter referred to as
“column signal line”) connected with the signal driving
circuit 1 for generating the column signals, reference
numeral 4 denotes second lines, lines (hereinafter referred to
as “row signal line”) connected with the row driving circuit
2 for generating the row signals, reference numeral 5 shows
pixels. A “+” or “=” shown to the pixels indicates a polarity,
that is, positive or negative, as a model, of the column signal
to be applied upon the pixel.

[0005] In FIGS. 20(a) and 20(b), number of the column
signal lines 3 is 14, number of the row signal lines 4 is 12,
and number of the pixels is 168, but the respective number
of the column signal lines 3, the row signal lines 4 and the
pixels is not restricted to the above description. TFTs are
provided in the crossing portions between the column signal
lines 3 and the row signal lines 4, and the TFTs are
connected with the column signal lines 3 and the row signal
lines 4, which are not shown in FIGS. 20(a) and 20(b). When
a row signal having a voltage value, which turns on the TFT
only in the particular row signal line, of a plurality of row
signal lines 4, is applied (namely, a specific row signal line
is selected), the TFT connected with the specific row signal
line is turned on, and the remaining TFTs are turned off. A
column signal generated by a signal driving circuit is applied
to only pixels including the turned on TFT.

[0006] In order to display a given image, the LCD appa-
ratus carries out operations of,

[0007] (1) giving to column signal lines 3 a plurality
of column signals outputted from the signal driving
circuit 1,
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[0008] (2) selecting a specific row signal line 4 by a
row signal outputted from the row driving circuit 2,

[0009] (3) turning on only a TFT connected with the
selected row signal line 4,

[0010] (4) applying a given column signal generated
by the column driving circuit to each pixel including
the turned on TFT, and

[0011] (5) controlling a transmission factor of the
liquid crystal light of each pixel by the potential
difference between the applied predetermined col-
umn signal and the opposite common signal. The
column signal and the opposite signal are applied to
two electrodes (not shown) which give an electric
field to the liquid crystal.

[0012] When the voltage of the same polarity is generally
applied to the liquid crystal for long hours, the liquid crystal
is often deteriorated. In case the voltage stops applying to
the liquid crystal, the transmission factor of the liquid crystal
light may be returned to the light transmission factor before
the voltage is applied to the liquid crystal. Thus, it is
necessary to alternate the column signal by often changing
the polarity of the column signal to be applied. In the
conventional LCD apparatus shown in FIGS. 20(a) and (b),
the polarity of the column signal to be applied to each pixel
is changed for each frame to drive the LCD apparatus. A
method of driving the LCD apparatus by changing the
polarity of the column signal for each frame is a frame
inversion driving method. When the frame inversion driving
method is used, a period where the polarity of the column
signal changes becomes a low frequency. In the actual
displaying operation, flickers (in image) on the display are
conspicuous. Since the column signal is the same in polarity
as the row signal in one frame, cross talk becomes larger by
receiving the influences of the column signal and the row
signal to be applied on the other pixels, thereby deteriorating
the picture quality.

[0013] A method of driving the conventional LCD appa-
ratus provided for solving the above described problems.

[0014] FIG. 21 is illustrating diagram showing the other
examples of the conventional LCD apparatus. In FIG. 21,
the same reference numerals are used about the same loca-
tions as those of FIGS. 20(¢) and 20(b). In the LCD
apparatus shown in FIG. 21, the polarity of the column
signal is changed for each pixel to drive the LCD apparatus.
A method of changing the plurality of the column signal for
each pixel to drive the LCD apparatus is referred to as dot
inversion driving method. When the dot inversion driving
method is used, flickers and cross talk which are caused by
using the frame inversion driving method are reduced. A
period where the plurality of the column signal becomes an
extra-high frequency to increase the power consumption in
driving the LCD apparatus. The number of the pixels
increases due to recent higher resolution, and time for
applying the column signal upon pixels becomes shorter,
thereby causing faulty charging to lower the picture quality.

[0015] When the frame inversion driving method is used,
flickers and cross talk are caused to lower the picture quality.
When the dot inversion driving method is used, power
consumption in driving the LCD apparatus increases. In the
LCD apparatus of high resolution, inferior charging is
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caused to lower the picture quality. Thus, it is hard to make
the high picture quality and the lower power consumption
compatible.

SUMMARY OF THE INVENTION

[0016] Accordingly, an object of the present invention is to
provide a method of driving a LCD apparatus of realizing
the high picture quality by reducing the flickers, and of
lower power consmuption.

[0017] A method of driving an LCD apparatus according
to claim 1 of the present invention is to display the prede-
termined images by applying the predetermined column
signals upon the pixels for constituting the selected rows, of
a plurality of pixels arranged in rows and columns, where a
plurality of pixels are divided into a plurality of groups each
composed of at least two pixels in the column direction, so
as to change the polarity of the column signal for each group.

[0018] In the present specification, the column direction is
referred to as a direction parallel to the column signal line.

[0019] A method of driving the LCD apparatus according
to claim 2 of the present invention is to change for each
frame the pixels constituting each group.

[0020] In a method of driving the LCD apparatus
described in claim 3 of the present invention, one group is
composed of n pixels and the boundary portion between the
groups is shifted by (n-1) pixels for each frame.

[0021] A method of driving the LCD apparatus according
to claim 4 of the present invention is to change for each
group the number of the pixels for constituting one group.

[0022] A method of driving the LCD apparatus described
in claim 5 of the present invention is to change regularly the
number of the pixels for constituting the one group.

[0023] A method of driving the LCD apparatus described
in claim 6 of the present invention is to change irregularly
the number of the pixels for constituting the one group.

[0024] A method of driving the LCD apparatus described
in claim 7 of the present invention is to restrict the number
of the pixels for constituting the one group.

[0025] A method of driving the LCD apparatus described
in claim 8 of the present invention is to have at least two in
number of rows for selecting at the same time.

[0026] A method of driving the LCD apparatus described
in claim 9 of the present invention is not to apply a row
signal for controlling a selecting row upon the row, when the
polarity of the vertical clock signal changes, in case the same
row is selected before and after the raise and fall edge of
signal which becomes a control reference of the vertical
clock signal for controlling the timing for changing the
column signal.

[0027] A method of driving the LCD apparatus described
in claim 10 of the present invention is to have the same
polarity of the pixel for constituting a row for selecting at the
same time in the column direction.

[0028] A method of driving the LCD apparatus described
in claim 11 of the present invention is to have the same
polarity, in the column direction, of the pixel for constituting
a row selected at the same time with the number of the rows
to be selected at the same time being at least one.
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[0029] A method of driving the LCD apparatus according
to claim 12 of the present invention is to display the
predetermined images by applying the predetermined col-
umn signals upon the pixels for constituting the selected
row, of a plurality of pixels arranged in rows and columns,
where a plurality of pixels each being divided into a plurality
of groups each composed of at least two pixels in the row
direction, so as to change the polarity of the column signal
for each group.

[0030] In the present specification, the row direction is
referred to as a direction parallel to the row signal line.

[0031] A method of driving the LCD apparatus the present
invention is to display the predetermined images by apply-
ing the predetermined column signals upon the pixels for
constituting the selected row, of a plurality of pixels
arranged in rows and columns, where a plurality of pixels
are divided into a plurality of groups each composed of at
least two pixels in the row direction and the column direc-
tion, so as to change the polarity of the column signal for
each group.

[0032] The method of driving the LCD apparatus
described in claim 13 of the present invention is to display
the predetermined images by applying the predetermined
column signal upon the pixel for constituting the selected
row, of a plurality of pixels arranged in rows and columns,
where a plurality of frames are set collectively to classify
plural pixels into a plurality of sets in the row direction, so
as to change the polarity of the column signal for each set.

[0033] A method of driving the LCD apparatus of the
present invention is to have at least two in number of rows
for selecting at the same time.

[0034] In a method of driving the LCD apparatus of the
present invention, a row signal for controlling a selecting
row upon the row is not applied, when the polarity of the
vertical clock signal changes, in case the same row is
selected before and after the raise and fall edge of signal
which becomes a control reference of the vertical clock
signal for controlling the timing for changing the column
signal.

[0035] A method of driving the LCD apparatus of the
present invention is to have the same polarity of the pixel for
composing a row for selecting at the same time in the
column direction.

[0036] A method of driving the LCD apparatus described
in claim 14 of the present invention is to have the same
polarity, in the column direction, of the pixel for constituting
a row selected at the same time with the number of the rows
to be selected at the same time being at least one.

[0037] A method of driving the LCD apparatus described
in claim 15 of the present invention is to change regularly
the number of the frames for constituting the set.

[0038] A method of driving the LCD apparatus described
in the present invention is to change irregularly the number
of the frames for constituting the set.

[0039] A method of driving the LCD apparatus of the
present invention is to display the predetermined images by
applying the predetermined column signal upon the pixel for
composing the selected row, of a plurality of pixels arranged
in rows and columns, where a plurality of frames are set
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collectively to classify plural pixels into a plurality of sets in
the row direction, so as to change the polarity of the column
signal for each set.

[0040] A method of driving the LCD apparatus of the
present invention is to have at least two in number of rows
for selecting at the same time.

[0041] In a method of driving the LCD apparatus of the
present invention, a row signal for controlling a selecting
row upon the row is not applied, when the polarity of the
vertical clock signal changes, in case the same row is
selected before and after the raise and fall edge of signal
which becomes a control reference of the vertical clock
signal for controlling the timing for changing the column
signal.

[0042] A method of driving the LCD apparatus of the
present invention is to have the same polarity of the pixel for
constituting a row for selecting at the same time in the
column direction.

[0043] A method of driving the LCD apparatus described
of the present invention is to have the same polarity, in the
column direction, of the pixel for constituting a row selected
at the same time with the number of the rows to be selected
at the same time being at least one.

[0044] A method of driving the LCD apparatus of the
present invention is to change regularly the number of the
frames for constituting the set.

[0045] A method of driving the LCD apparatus of the
present invention is to change irregularly the number of the
frames for constituting the set.

BRIEF EXPLANATION OF THE DRAWINGS

[0046] FIGS. 1(@) and 1(b) are explanatory drawings for
illustrating an example of LCD apparatus and Embodiment
1 of the driving method of L.LCD apparatus of the present
invention;

[0047] FIGS. 2(a) and 2(b) are explanatory drawings for
illustrating other example of LCD apparatus and Embodi-
ment 2 of the driving method of LCD apparatus of the
present invention,

[0048] FIGS. 3(a) and 3(b) are explanatory drawings for
illustrating other example of LCD apparatus and Embodi-
ment 3 of the driving method of LCD apparatus of the
present invention;

[0049] FIG. 4 is an explanatory drawing for illustrating
other example of LCD apparatus and Embodiment 4 of the
driving method of L.CD apparatus of the present invention;

[0050] FIG. 5 is an explanatory drawing for illustrating
other example of LCD apparatus and Embodiment 5 of the
driving method of LCD apparatus of the present invention;

[0051] FIG. 6 is an explanatory drawing for illustrating
other example of LCD apparatus and Embodiment 6 of the
driving method of LCD apparatus of the present invention;

[0052] FIG.7 is a timing chart for signals used in Embodi-
ment 7 of the driving method of LCD apparatus of the
present invention;

[0053] FIG. 8is a timing chart for signals used in Embodi-
ment 8 of the driving method of LCD apparatus of the
present invention;
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[0054] FIG.9is a timing chart for signals used in Embodi-
ment 9 of the driving method of LCD apparatus of the
present invention,

[0055] FIG. 10 is a timing chart for signals used in
Embodiment 10 of the driving method of L.CD apparatus of
the present invention;

[0056] FIG. 11 is an explanatory drawing for illustrating
an example of LCD apparatus and Embodiment 12 of the
driving method of LCD apparatus of the present invention;

[0057] FIGS. 12(a) and 12(b) are explanatory drawings
for illustrating an example of LCD apparatus and Embodi-
ment 12 of the driving method of LCD apparatus of the
present invention;

[0058] FIGS. 13(a) and 13(b) are explanatory drawings
for illustrating an example of LCD apparatus and Embodi-
ment 12 of the driving method of LCD apparatus of the
present invention;

[0059] FIG. 14 is an explanatory drawing for illustrating
an example of LCD apparatus and Embodiment 12 of the
driving method of LCD apparatus of the present invention;

[0060] FIGS. 15(a) and 15(b) are explanatory drawings
for illustrating an example of LCD apparatus and Embodi-
ment 12 of the driving method of LCD apparatus of the
present invention;

[0061] FIGS. 16(a) and 16(b) are explanatory drawings
for illustrating an example of LCD apparatus and Embodi-
ment 12 of the driving method of LCD apparatus of the
present invention;

[0062] FIG. 17 is an explanatory drawing for illustrating
an example of LCD apparatus and Embodiment 12 of the
driving method of LCD apparatus of the present invention;

[0063] FIGS. 18(a) and 18(b) are explanatory drawings
for illustrating an example of LCD apparatus and Embodi-
ment 12 of the driving method of LCD apparatus of the
present invention;

[0064] FIGS. 19(a) and 19(b) are explanatory drawings
for illustrating an example of LCD apparatus and Embodi-
ment 12 of the driving method of LCD apparatus of the
present invention,

[0065] FIGS. 20(a) and 20(b) are explanatory drawings
showing an example of the conventional L.LCD apparatus;

[0066] FIG. 21 is an explanatory drawing showing
another example of the conventional LCD apparatus.

DETAILED DESCRIPTION

[0067] Embodiments of a method of driving the LCD
apparatus of the present invention will be described.

Embodiment 1

[0068] Referring to the drawings, Embodiment 1 of the
method of driving the LCD apparatus of the present inven-
tion will be described. In the present embodiment, a plurality
of pixels are divided into a plurality of groups each com-
prising at least two pixels, so as to change the polarity of the
column signal for each group. In this specification, the
polarity of the column signal is referred to as the polarity of
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the voltage value of the column signal with respect to the
voltage value of the opposite common signal.

[0069] FIGS. 1(a) and 1(b) are illustrating views showing
one example of the LCD apparatus. FIGS. 1(a) and 1(b) are
shown to illustrate Embodiment 1 of the method of driving
the LCD apparatus of the present invention. In FIG. 1(a),
reference numeral 8§ denotes a polarity control signal gen-
erating circuit for generating a control signal for changing
polarity of column signals; further in FIG. 1(b), reference
numeral 10 denotes a control circuit; and reference numerals
8a and 8b denote areas for providing the polarity control
signal generating circuit therein. The same reference numer-
als are used for the same locations as those of FIGS. 20(z)
and 20(b), and denote the same as the conventional LCD
apparatus. In the LCD apparatus of FIGS. 1(@) and 1(b), one
group is composed of four pixels in the column direction.

[0070] For example, in twelve pixels provided on the
leftmost side of the paper face, the polarities of the column
signal to be applied upon the first through fourth and the
ninth through twelfth pixels from the top in the column
direction are positive, and the polarities of the column signal
to be applied upon the fifth through eighth pixels are
negative. In the fourteenth pixels provided upon the topmost
side of the paper face, the polarity of the column signal in
the row direction changes for each of pixels, and the column
signal to be applied upon the leftmost pixel is positive.

[0071] According to the method of driving the LCD
apparatus of Embodiment 1, a period where the polarity of
the column signal changes as compared with the frame
inversion driving method becomes a high frequency so that
high picture quality display where flickers and cross talk are
reduced can be realized. A period where the polarity of the
column signal changes as compared with the dot inversion
driving method becomes a low frequency so that the power
consumption in driving the LCD apparatus can be lowered.

[0072] Controlling the polarity change of the column
signal can be realized by adding the controlling circuit to the
signal driving circuit 1 and the row driving circuit 2. For
example, in order to change the polarity of pixels for
constituting one group, the polarity control signal generating
circuit 8 is provided additionally to the signal driving circuit.
As shown in FIG. 1(b), the polarity control signal generat-
ing circuit can also be provided in the area 8a in the control
circuit 10 for controlling signal driving circuit 1 and row
driving circuit 2 and can also be provided independently as
shown in FIG. 1(@), and further can also be provided in both
areas 8b in the signal driving circuit 1 and the row driving
circuit 2. In the following explanation, the polarity control
signal generating circuit is shown as an example in which
the polarity control signal generating circuit is provided
independently as shown in FIG. 1(a). The polarity control
signal generating circuit 8 is composed of combination of
logic circuits such as gate array, thus controlling output
timing of column signals such that every plural pixels
constitute one group. As a result, the polarity change and the
output timing of the column signals relating to each pixel
can be controlled for every optional plural pixels. Further, a
timing controller for adjusting polarity of column signal or
row signal is provided in the signal driving circuit 1 and in
row driving circuit 2. The controlling the polarity change
can be realized also by adding a function for controlling the
polarity change of the column signal to the timing controller,
for example by adding logic circuits to the timing controller.
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[0073] In the present embodiment are four pixels in num-
ber for constituting one group, which is not restricted to it.
One group has only to be composed of two pixels or more.

Embodiment 2

[0074] Embodiment 2 of the method of driving the LCD of
the present invention will be described with reference to the
drawings. This embodiment is directed to change for each
frame the pixel for constiuting one group in addition to a
method of driving the LCD apparatus shown in Embodiment
1.

[0075] In this case too, logic circuit are combined in
polarity control signal generating circuit 8 similarly to
Embodiment 1 and then polarity change and output timing
of the column signals relating to each pixel is controlled
optionally; and polarity change of column signal is con-
trolled thereby.

[0076] FIGS. 2(a) and 2(b) indicate illustrating diagrams
showing another embodiment of the LCD apparatus. FIGS.
2(a) and 2(b) are shown to illustrate Embodiment 2 of the
method of driving the LCD apparatus of the present inven-
tion. FIG. 2(a) shows the polarity of the column signal to be
applied to each pixel of the L.LCD apparatus in the m frame.
FIG. 2(b) shows the polarity of the column signal to be
applied to each pixel of the LCD apparatus in the (m+1)
frame. The LCD apparatus shown in FIGS. 2(a) and 2(b) is
the same as the LCD apparatus of Embodiment 1, where the
same reference numerals are used for the same locations as
those of FIGS. 1(a) and 1(b).

[0077] As shown in FIG. 2(a), in the m frame, one group
is composed of four pixels in a column direction. Namely, in
twelve pixels provided in the leftmost side of the paper face,
the polarities of the column signals to be applied to first
through fourth and the ninth through twelfth pixels from the
top in the column direction are positive, and the polarities of
the column signals to be applied to the fifth through eighth
pixels are negative. As shown in FIG. 2(b), in the (m+1)
frame, twelve pixels provided on the leftmost side of the
paper face are negative in polarities of the column signals to
be applied to the first, second and seventh through tenth
pixels from the top in the column direction, and the polari-
ties of the column signals to be applied to the third through
sixth, eleventh and twelfth pixels are positive.

[0078] According to the method of driving the LCD
apparatus of Embodiment 2, a period where the polarity of
the column signal changes as compared with the frame
inversion driving method becomes a high frequency so that
high picture quality display where flickers and cross talk are
reduced can be realized to prevent the liquid crystal from
being deteriorated. A period where the polarity of the
column signal changes as compared with the dot inversion
driving method becomes a low frequency so that the power
consumption in driving the LCD apparatus can be lowered.

Embodiment 3

[0079] Embodiment 3 of the method of driving the LCD
apparatus of the present invention will be described with
reference to the drawings. In addition to the method of
driving the LCD apparatus shown in Embodiment 1, the
present embodiment has one group composed of n pixels
with the boundary portion between groups for each frame
being shifted by (n-1) pixels (n is O or natural number).
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[0080] FIGS. 3(a) and 3() indicate illustrating diagrams
showing another example of the LCD apparatus. FIGS. 3(a)
and 3(b) illustrate Embodiment 3 of the method of driving
the LCD apparatus of the present invention. FIG. 3(a)
shows the polarity of the column signal to be applied to each
pixel of the LCD apparatus in the m frame. FIG. 3(b) shows
the polarity of the column signals to be applied to each pixel
of the LCD apparatus in the (m+1) frame. The LCD appa-
ratus shown in FIGS. 3(a) and 3(b) is the same as the LCD
apparatus in Embodiment 1, where the same reference
numerals are used for the same locations as those of FIGS.

1(a) and 1(b).

[0081] As shown in FIG. 3(a), in the m frame, one group
is composed of four pixels in the column direction. As
shown in FIG. 3(b), the boundary portions between groups
are shifted downwards by three pixels. Namely, in twelve
pixels provided on the leftmost side of the paper face, the
polarities of the column signals to be applied upon the first
through third and the eighth through eleventh pixels from
the top in the column direction are negative, and the polari-
ties of the column signals to be applied upon the fourth
through seventh and twelfth pixels are positive. The polari-
ties of the column signals to be applied to the thirteenth
through fifteenth pixels (not shown) are the same as those of
the column signals to be applied to the twelfth pixel. In this
case too, logic circuits are combined in polarity control
signal generating circuit 8 similarly to Embodiment 1 and
then polarity change and output timing of the column signals
relating to each pixel is controlled optionally; and polarity
change of column signal is controlled thereby.

[0082] According to the method of driving the LCD
apparatus of Embodiment 3, boundary lines between the
groups, that is, positions where the polarities of the column
signals change within one frame change for each frame.
Accordingly, the flickers can be reduced in number, and the
display of the high picture quality where the cross talk is
reduced can be realized with low power consumption.

[0083] Inthe present embodiment, the shifting grade is not
restricted to three pixels although the boundary portion
between the groups for each frame is shifted by three pixels.

Embodiment 4

[0084] Embodiment 4 of the method of driving the LCD
apparatus of the present invention will be described with
reference to the drawings. In addition to the method of
driving the LCD apparatus shown in Embodiment 1, this
embodiment changes for each group the number of the
pixels for constituting one group in one frame.

[0085] FIG. 4 is an illustrating diagram showing another
example of the LCD apparatus. FIG. 4 is shown to illustrate
Embodiment 4 of the method of driving the LCD apparatus
of the present invention. The same reference numerals are
used for the same locations as those of FIG. 1, because the
LCD apparatus shown in FIG. 4 is the same as the LCD
apparatus of Embodiment 1. As shown in FIG. 4, twelve
pixels provided on the leftmost side of the paper face
regularly change by four pixels, two pixels, four pixels and
two pixels from the top in the column direction, the number
of the pixels for constituting one group.

[0086] For example, in twelve pixels provided on the
leftmost side of the paper face, the polarities of the column
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signals to be applied upon the first through fourth and the
seventh through tenth pixels from the top in the column
direction are positive, and the polarities of the column
signals to be applied upon the fifth, sixth, eleventh and
twelfth pixels are negative. In order to change the number of
the pixels for constituting one group regularly, polarity
change and output timing of the column signals relating to
each pixel is controlled optionally; and polarity change of
column signal is controlled thereby.

[0087] According to method of driving the LCD apparatus
of Embodiment 4, a period where the polarity of the column
signal changes is dispersed, the flickers can be further
reduced in number, and the display of the high picture
quality where the cross talk is less can be realized with lower
power consumption.

Embodiment 5

[0088] Embodiment 5 of the method of driving the LCD
apparatus of the present invention will be described with
reference to the drawings. In addition to the method of
driving the LCD apparatus shown in Embodiment 1, the
present embodiment changes at random for each group the
number of the pixels for constituting one group in one frame.

[0089] FIG. 5 is an illustrating diagram showing another
example of the LCD apparatus. FIG. 5 is shown to illustrate
Embodiment 5 of the method of driving the LCD apparatus
of the present invention. The same reference numerals are
used for the same locations as those of FIGS. 1(@) and 1(b),
because the LCD apparatus shown in FIG. 5 is the same as
the LCD apparatus of Embodiment 1. As shown in FIG. 5§,
twelve pixels provided on the leftmost side of the paper face
irregularly change by three pixels, four pixels, two pixels
and three pixels from the top in the column direction, the
number of the pixels for constituting one group.

[0090] For example, in twelve pixels provided on the
leftmost side of the paper face, the polarities of the column
signals to be applied upon the first through third and the
eighth and the ninth pixels from the top in the column
direction are negative, and the polarities of the column
signals to be applied upon the fourth through seventh the
tenth through twelfth pixels are positive. In order to change
the number of the pixels for constituting one group irregu-
larly, polarity change and output timing of the column
signals relating to each pixel is controlled irregularly; and
polarity change of column signal is controlled thereby.

[0091] According to method of driving the LCD apparatus
of Embodiment 5, a period where the polarity of the column
signal changes is dispersed at random, the flickers can be
reduced in number, and the display of the high picture
quality where the cross talk is reduced can be realized with
lower power consumption.

Embodiment 6

[0092] Embodiment 6 of the method of driving the LCD
apparatus of the present invention will be described with
reference to the drawings. In addition to the method of
driving the LCD apparatus shown in Embodiments 1, 2, 3,
4 or 5, the present embodiment is restricted in the number of
pixels for constituting one group.

[0093] FIG. 6 is a block diagram showing one example of
the control signal generating circuit to be used for realizing
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the method of driving the LCD apparatus of the present
invention. Referring to FIG. 6, reference numeral 6 denotes
a random pattern generating circuit, and reference numeral
7 denotes a modulating circuit.

[0094] As one example of the method of restricting the
number of the pixels for constituting one group, a control
signal (hereinafter referred to as “random pattern signal™) to
be used for changing at random for each group the number
of the pixels for constituting one group can be easily realized
through modulation by using MFM (Modified Frequency
Modulation) or 2-7 RLL (Run Length Limited) modulation.

[0095] The random pattern generating circuit 6 is a circuit
for generating a random pattern signal. MFM and 2-7 RLL
are popular modulating method, and are used for magnetic
disk or the like. A signal (hereinafter referred to as “invert
data control signal”) to be used for controlling the polarity
of the column signal is outputted from the modulating circuit
7.

[0096] According to method of driving the LCD apparatus
of Embodiment 6, a period where the polarity of the column
signal changes is dispersed, the flickers can be considerably
reduced in number, and the display of the high picture
quality where the cross talk is reduced can be realized with
lower power consumption. Since the number of the pixels
for constituting one group can be restricted, the column
signal of the same polarity can be prevented from being
applied for long hours, the flickers can be further reduced
and the liquid crystal can be prevented from being deterio-
rated.

Embodiment 7

[0097] Embodiment 7 of the LCD apparatus of the present
invention will be described with reference to the drawings.
In addition to the method of driving the LCD apparatus to be
shown in Embodiments 1, 2, 3, 4, 5 and 6, the present
embodiment has at least two in the number of the rows to be
selected at the same time.

[0098] FIG. 7 is a timing chart showing signals to be used
in Embodiment 7 of the method of driving the LCD appa-
ratus of the present invention On the paper face, the lateral
direction shows time and the longitudinal direction shows
the voltage value. From the top are shown a vertical clock
signal controlling timing for changing the column signal for
displaying a given image, an invert data control signal, and
a row signal. Among the row signals, only a row signal to be
applied to five row signals in the LCD apparatus is shown.
From the top are shown a row signal (which shows “(p-2)
row” in the drawing) to be applied to the (p-2)-th row signal
line, and a row signal (“(p-1) row” in the drawing) to be
applied upon the (p—1)-th row signal, a row signal (“p row”
in the drawing) to be applied upon the p-th row signal, a row
signal (“(p+1) row” in the drawing) to be applied upon the
(P+1)-th row signal line, and a row signal (“(p+2) row” in
the drawing) to be applied upon the (p+2)-th row signal line.
Reference numeral p is O or a natural number.

[0099] Each time the vertical clock signal is switched to a
low level from a high level, the predetermined row signal
lines are sequentially selected. Column signals are applied
through the column signal line to pixels including the TFT
connected with the selected row signal line. Namely, in case
one row signal line is selected, one row portion of pixels are
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selected. When two row signals are selected, two row
portions of pixels are selected. Every time the vertical clock
signal is switched from the high level to the low level, the
predetermined row signal lines are sequentially selected.
The same thing can be said to a case where the predeter-
mined row signal lines are sequentially selected cach time
the vertical clock signal is switched from the low level to the
high level, or the row signal lines are sequentially selected
at the raise and fall edge of signal when the vertical clock
signal is switched from the high level to the low level and
from the low level to the high level. The predetermined row
signal lines are sequentially selected on the boundary of the
raise and fall edge of signal which becomes a control
reference of the vertical clock signal.

[0100] Referring to FIG. 7, the (p-2)-th row signal is
selected (although not shown, at least one row signal except
for (p-2) row, (p-1) row, p row, (p+1) row and (p+2) row is
switched to the high level), because the (p-2) row is
switched to the high level in a timing (hereinafter referred to
as “switching timing”) where a first vertical clock signal
from the left side is switched to the low level from the high
level. Namely, in the first switching timing from the left side,
one row portion of pixels in the (p-2)-th row signal line are
selected. In the second switching timing from the left side,
the (p-2) row is a high level successively and the (p—1) row
is switched to the high level. Namely, in the second switch-
ing timing from the left side, two row portions of pixels in
the (p-2)-th row signal line and the (p—1)-th row signal line
are selected.

[0101] The polarity of the column signal to be applied
upon the pixels are determined by the level of the invert data
control signal. In the specification, the polarity of the
column signal is to be positive when, for example, the invert
data control signal is a high level. The positive polarity
column signals are applied upon the pixels for constituting
the row selected from the first switching time from the left
side to the fourth switching timing from the left side. The
negative column signals are applied upon the pixels for
constituting the row selected from the fourth switching
timing from the left side to the seventh switching timing
from the left side.

[0102] A column signal to be applied upon the pixel in the
other row signal lines to obtain the desired displaying can be
applied even upon the pixel in the (p-2)-th row signal line
from the first switching timing from the left side to the
second switching timing from the left side. A column signal
to obtain the desired displaying can be applied upon the
pixel in the (p-2)-th row signal line from the second
switching timing from the left side to the third switching
timing from the left side. As the result, the pixel in the
(p-2)-th row signal line can charge the column signal
preliminarily from the first switching timing from the left
side to the second switching timing from the left side. The
driving method shown in FIG. 7 is performed by composing
logic circuits in polarity control signal generating circuit.

[0103] According to the method of driving the LCD
apparatus of Embodiment 7, the high picture quality less in
flickers and cross talk can be displayed with lower power
consumption and the charging time to the pixel become
longer and higher picture quality can be displayed.
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Embodiment 8

[0104] Embodiment 8 of the method of driving the LCD
apparatus of the present invention will be described with
reference to the drawings.

[0105] Embodiment &, in the raise and fall edge of signal
which becomes the control reference of the vertical clock
signal, is different from Embodiment 7 in that the column
signals are not applied continuously upon the pixel in the
same row signal line, but is the same as those of Embodi-
ment 7 in the other respects.

[0106] Generally the shift register within the row driving
circuit is controlled at the raise and fall edge of signal which
becomes the control reference of the vertical clock signal,
and the row signals are sequentially outputted and selected
with respect to the row signals. The predetermined column
signals of the pixel of the rows are outputted from the signal
driving circuit in synchronous relation and are applied upon
the pixels through the column signal line and the TFTs. At
this time, when, for example, two row signal lines are
selected at the same time, the original column signal is
charged to the pixels in the next row signal line by the
column signal for the signal line use of the previous line
after the pixel in the next row signal line has been charged
preliminarily, so as to obtain the higher picture quality,
because the sufficient charging can be conducted to the
pixel. At this time, the output of the signal driving circuit
becomes sometimes unsteady once when the column signal
is switched from the column signal for the previous row
signal line use which becomes preliminary charging to the
original column signal.

[0107] FIG. 8 is a timing chart showing a signal to be used
in Embodiment 8 of the method of driving the LCD appa-
ratus of the present invention. On the paper face, the lateral
direction shows time and the longitudinal direction shows
the voltage value. FIG. 8 shows, from the top, a vertical
clock signal, an invert data control signal, (p-2) row, (p-1)
row, p row, (p+1) row and (p+2) row.

[0108] As shown in FIG. 8, the (p-2) row is made a high
level from the first switching timing from the left side to the
third switching timing from the left, and the (p-2) row is
made a low level in the second switching timing from the
left side. As the result, when the vertical clock signal is
switched from the high level to the low level, the column
signal is not applied consectively upon the pixels when the
output of the signal driving circuit becomes variable. The
driving method shown in FIG. 8 is performed by composing
logic circuits in polarity control signal generating circuit.

[0109] According to the method of driving the LCD
apparatus of Embodiment 8, the high picture quality less in
flickers and cross talk can be displayed with lower power
consumption, and the charging time to the pixel becomes
longer, so as to display the higher picture quality. Further-
more, the column signal of the voltage value of the prede-
termined magnitude and polarity can be applied to pixels.

Embodiment 9

[0110] Embodiment 9 of the method of driving the LCD
apparatus of the present invention will be described with
reference to the drawings.

[0111] Embodiment 9 is different from Embodiment 8 in
that the polarity of the column signal to be applied to pixels
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for conducting the preliminary charging operation is made
always the same as that of the column signal to be applied
upon the pixels for obtaining the desired displaying, but is
the same as Embodiment 8 in the other respect points.

[0112] FIG. 9 is a timing chart showing signals to be used
in Embodiment 9 of the method of driving the LCD appa-
ratus of the present invention. On the paper face, the lateral
direction shows time and the longitudinal direction shows
the voltage value. FIG. 9 shows, from the top, a vertical
clock signal, an invert data control signal, (p-2) row, (p-1)
row, p row, (p+1) row and (p+2) row.

[0113] Referring to, for example, the (p+1) row, the pre-
liminary charging is conducted from the second switching
timing from the left side to the third switching timing from
the left side. The polarity of the column signal to be applied
when the preliminary charging operation becomes the same
as that of the column signal to be applied from the fifth
switching timing from the left side to the sixth switching
timing from the left side for obtaining the predetermined
image. The driving method shown in FIG. 9 is performed by
composing logic circuits in polarity control signal generat-
ing circuit.

[0114] According to the method of driving the LCD appa-
ratus of Embodiment 9, the high picture quality less in
flickers and cross talk can be displayed with low power
consumption, and the charging time to the pixels becomes
longer and the higher picture quality can be displayed,
thereby preventing the preliminary charging operation by
the column signal of the reverse plurality, and inferior
charging operation.

Embodiment 10

[0115] Embodiment 10 of the method of driving the LCD
apparatus of the present invention will be described with
reference to the drawings.

[0116] Embodiment 10 is different from Embodiment 7 in
that the preliminary charging operation is not conducted
when the polarity of the column signal to be applied upon
pixels for conducting the preliminary charging operation is
different from that of the column signal to be applied to the
pixels for obtaining the desired display, but is the same as
Embodiment 7 in the other respects.

[0117] FIG. 10 is a timing chart showing signals to be
used in Embodiment 10 of the method of driving the LCD
apparatus of the present invention. On the paper face, the
lateral direction shows time and the longitudinal direction
shows the voltage value. FIG. 10 shows, from the top, a
vertical clock signal, an invert data control signal, (p-2) row,
(p-1) row, p row, (p+1) row and (p+2) row.

[0118] The p row is not in a high level from the third
switching timing from the left side to the fourth switching
timing from the left side. Namely, the preliminary charging
operation is not conducted upon the pixels in the p-th row
signal line. According to FIGS. 3(a) and 3(b), in the (m+1)
frame, the column signal of the polarity the same as that of
the (m+1) frame even in the m frame is applied upon the
pixel different from one upper pixel in polarity, for example,
the fourth pixel from the top. Thus, in the (m+1) frame, the
preliminary charging operation is not required. The driving
method shown in FIG. 10 is performed by composing logic
circuits in polarity control signal generating circuit.
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[0119] According to the method of driving the LCD appa-
ratus of Embodiment 10, the high picture quality less in
flickers and cross talk can be displayed with low power
consumption, and the charging time to the pixels becomes
longer and the higher picture quality can be displayed,
thereby preventing the preliminary charging operation by
the column signal of the reverse polarity, and inferior
charging operation.

[0120] Applying the column signal of the same polarity as
that of the previous frame upon the pixel where the prelimi-
nary charging operating is not conducted is preferable,
because the column signal can be sufficiently charged upon
all the pixels.

Embodiment 11

[0121] Inthe above described Embodiments 1 through 10,
in the column direction, a plurality of pixels are divided into
a plurality of groups each composed of at least two pixels.
In the row direction, a plurality of pixels can be divided into
a plurality of groups each composed of at least two pixels so
that the polarity of the picture signal can be changed for each
group. Furthermore, in the column direction and the row
direction, a plurality of pixels can be divided into a plurality
of groups each composed of at least two pixels so that the
polarity of the column signal can be changed for each group.
In the column direction and/or the row direction, a control-
ling circuit for making the polarity of the column signal the
predetermined polarity has only to provide in the signal
driving circuit to divide a plurality of pixels into a plurality
of groups each composed of at least two pixels.

Embodiment 12

[0122] FIGS. 11, 12(a), 12(b), 13(a) and 13(b) are illus-
trating views showing one example of the LCD apparatus of
the present invention. Reference numerals shown in the
drawings are common in FIGS. 1 through 10. For easier
illustration, only 6x2 pixels are shown and polarity control
signal generating circuit is not shown. FIG. 11 shows the
polarity of the column signal to be applied to pixels of the
LCD apparatus in a certain frame (m frame). As shown in
FIGS. 12(a) and 12(b), in the set of the k frame from the
(m+1) frame to the (m+k) frame, the polarity of the column
signal to be applied upon all the pixels sequentially from left
in the first and second from the top is positive. As shown in
FIGS. 13(@) and 13(b), in the set of the k frame from the
(m+k+1) frame to the (m+2k) frame, the polarities of the
column signal to be applied upon all the pixels sequentially
from the left in the first and second from the top are negative.
In the third and its subsequent from the top, the polarity can
be made the same as those of the first and second rows, or
opposite polarity. According to the driving method shown in
Embodiments 1 through 10, the polarity of pixels can be
determined.

[0123] The number of k is a natural number which does
not exceed m. The k can be made constant or variable. In
case of changing, the k can be changed based on a constant
rule, or changed irregularly.

[0124] In this manner, a plurality of k frames are collec-
tively set to classify plural pixels into a plurality of sets, and
the polarity of the column signal to be applied upon the
pixels is changed for each set so that the signal of the same
polarity can be applied across a plurality of k frames to the
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same pixels. Thus, the charging time can be made longer and
the higher picture quality can be displayed.

[0125] FIGS. 14, 15(a), 15(b), 16(a) and 16(b) are illus-
trating views each showing another example of the LCD
apparatus of the present embodiment. Reference numerals in
the drawings are common in FIGS. 1 through 10. FIG. 14
shows the polarity of the column signal to be applied upon
pixels of the LCD apparatus in a certain frame (m frame). As
shown in FIGS. 15(a) and 15(b), in the set of the k frame
from the (m+1) frame to the (m+k) frame, the polarity of the
column signal to be applied upon all the pixels sequentially
from left in the first and second from the top is positive. As
shown in FIGS. 16(a) and 16(b), in the set of the k frame
from the (m+k+1) frame to the (m+2Kk) frame, the polarities
of the column signal to be applied upon all the pixels
sequentially from the top in the first and second from the left
are negative.

[0126] In this manner, a plurality of k frames are collec-
tively set to classify plural pixels into a plurality of sets, and
the polarity of the column signal to be applied upon the
pixels is changed for each set so that the signal of the same
polarity can be applied across a plurality of k frames upon
the same pixel. Thus, the charging time can be made longer
and the higher picture quality can be displayed.

[0127] FIGS. 17, 18(a), 18(b), 19(a), and 19()) are illus-
trating views each showing a further different example of the
LCD apparatus of the present embodiment. Reference
numerals in the drawings are common in FIGS. 1 through
10. FIG. 17 shows the polarity of the column signal to be
applied upon the pixels of the LCD apparatus in a certain (m
frame). As shown in FIGS. 18(@) and 18(b), in the set of the
k frames from the (m+1) frame to the (m+k) frame, the
polarity of the column signal to be applied upon all the
pixels sequentially from left in the first row from the top is
alternated like positive, negative, positive, and negative. In
the second row from the top, the polarity of the column
signal to be applied upon the pixels is alternated like
negative, positive, negative and positive. As shown in FIGS.
19(a) and 19(b), in the set of the k frame from the (m+k+1)
frame to the (m+2k) frame, the polarity opposite to that
shown in FIGS. 18(a) and 18(b) are applied.

[0128] In this manner, a plurality of k frames are collec-
tively set to classify plural pixels into a plurality of sets, to
either of the driving method illustrated in Embodiments 1
through 11 so that the polarity of the column signal to be
applied upon the pixels for each set is changed for each set.
The signal of the same polarity can be applied across a
plurality of frames upon the same pixel. Thus, the charging
time can be made longer and the higher picture quality can
be displayed.

[0129] The control of the polarity change in the column
signal between such a plurality of frames can be realized by
adding a controlling circuit in which logic circuits for
operating by a frame are added in the polarity control signal
gencrating circuit to the signal driving circuit 1 or the row
driving circuit 2. Further, a timing controller for adjusting
polarity of column signal or row signal is provided in the
signal driving cirucit 1 and in row driving circuit 2. The
control of the polarity change can be realized also by adding
a function for controlling the polarity change of the column
signal the timing controller, for example by incorporating
logic circuits for representing optional polarity.
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[0130] A method of driving a LCD apparatus according to
claim 1 of the present invention is to display the predeter-
mined images by applying the predetermined column signals
upon the pixels for constituting the selected rows, of a
plurality of pixels arranged in rows and columns, where a
plurality of pixels are divided into a plurality of groups each
composed of at least two pixels in the column direction, so
as to change the polarity of the column signal for each group,
thereby displaying the high picture quality less in flickers
and cross talk with low power consumption.

[0131] A method of driving the LCD apparatus according
to claim 2 of the present invention is to change for each
frame the pixels composing each group, thereby displaying
the high picture quality less in flickers and cross talk with
low power consumption.

[0132] In a method of driving the LCD apparatus
described in claim 3 of the present invention, one group is
composed of n pixels and the boundary portion between the
groups is shifted by (n-1) pixels for each frame, thereby
reducing the flickers and displaying the high picture quality
less in flickers and cross talk with low power consumption.

[0133] A method of driving the LCD apparatus according
to claim 4 of the present invention is to change for each
group the number of the pixels for constituting one group,
thereby reducing the flickers and displaying the high picture
quality less in flickers and cross talk with low power
consumption.

[0134] A method of driving the L.CD apparatus described
in claim 5 of the present invention is to change regularly the
number of the pixels for constituting the one group, thereby
reducing the flickers and displaying the high picture quality
less in flickers and cross talk with low power consumption.

[0135] A method of driving the LCD apparatus described
in claim 6 of the present invention is to change irregularly
the number of the pixels for constituting the one group,
thereby reducing the flickers sharply and displaying the high
picture quality less in flickers and cross talk with low power
consumption.

[0136] A method of driving the LCD apparatus described
in claim 7 of the present invention is to restrict the number
of the pixels for composing the one group, thereby reducing
the flickers sharply, displaying the high picture quality less
in flickers and cross talk with low power consumption and
further, preventing the liquid crystal from being deteriorated
which is caused when the signals of the same polarity have
been applied upon the pixels for long hours.

[0137] A method of driving the LCD apparatus described
in claim 8 is to have at least two in number of rows for
selecting at the same time, thereby displaying the high
picture quality less in flickers and cross talk with low power
consumption so that the charging time to the pixels becomes
longer and the higher picture quality can be displayed.

[0138] A method of driving the L.CD apparatus described
in claim 9 is not to apply a row signal for controlling a
selecting row upon the row, when the polarity of the vertical
clock signal changes, in case the same row is selected before
and after the raise and fall edge of signal which becomes a
control reference of the vertical clock signal for controlling
the timing for changing the column signal, thereby display-
ing the high picture quality less in flickers and cross talk
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with low power consumption so that the charging time to the
pixels becomes longer and the higher picture quality can be
displayed, and the column signals of the voltage value of the
predetermined size and polarity can be added to the pixels.

[0139] A method of driving the LCD apparatus described
in claim 10 of the present invention is to have the same
polarity of the pixel for constituting a row for selecting at the
same time in the column direction, thereby displaying the
high picture quality less in flickers and cross talk with low
power consumption so that the charging time to the pixels
becomes longer and the higher picture quality can be dis-
played, and an insufficient charging operation, caused by
charging the column signals different in polarity, can be
reduced.

[0140] A method of driving the LCD apparatus described
in claim 11 of the present invention is to have the same
polarity, in the column direction, of the pixel for composing
a row selected at the same time with the number of the rows
to be selected at the same time being at least one, thereby
displaying the high picture quality less in flickers and cross
talk with low power consumption and the insufficient charg-
ing operation, caused by charging the column signals dif-
ferent in polarity, can be reduced.

[0141] A method of driving the LCD apparatus according
to claim 12 of the present invention is to display the
predetermined images by applying the predetermined col-
umn signals upon the pixels for constituting the selected
row, of a plurality of pixels arranged in rows and columns,
where a plurality of pixels are divided into a plurality of
groups each composed of at least two pixels in the row
direction, so as to change the polarity of the column signal
for each group, thereby displaying the high picture quality
less in flickers and cross talk with low power consumption.

[0142] A method of driving a LCD apparatus of the
present invention is to display the predetermined images by
applying the predetermined column signals upon the pixels
for constituting the selected row, of a plurality of pixels
arranged in rows and columns, where a plurality of pixels
are divided into a plurality of groups each composed of at
least two pixels in the column direction and the row direc-
tion, so as to change the polarity of the column signal for
each group, thereby displaying the high picture quality less
in flickers and cross talk with low power consumption.

[0143] A method of driving the LCD apparatus of claim 13
of the present invention is to display the predetermined
images by applying the predetermined column signal upon
the pixel for constituting the selected row, of a plurality of
pixels arranged in rows and columns, where a plurality of
frames are set collectively to classify plural pixels into a
plurality of sets in the column direction, so as to change the
polarity of the column signal for each set, thereby displaying
the high picture quality so that the charging time to pixels
becomes longer.

[0144] A method of driving the LCD apparatus of the
present invention is to have at least two in number of rows
for selecting at the same time, thereby displaying the high
picture quality less in flickers and cross talk with low power
consumption.

[0145] In a method of driving the L.CD apparatus of the
present invention, a row signal for controlling a selecting
row upon the row is not applied, when the polarity of the
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vertical clock signal changes, in case the same row is
selected before and after the raise and fall edge of signal
which becomes a control reference of the vertical clock
signal for controlling the timing for changing the column
signal, thereby displaying the high picture quality less in
flickers and cross talk with low power consumption so that
the charging time to the pixels becomes longer and the
higher picture quality can be displayed, and the column
signals of the voltage value of the predetermined size and
polarity can be added to the pixels.

[0146] A method of driving the LCD apparatus of the
present invention is to have the same polarity of the pixel for
composing a row for selecting at the same time in the
column direction, thereby displaying the high picture quality
less in flickers and cross talk with low power consumption
so that the charging time to the pixels becomes longer and
the higher picture quality can be displayed, and an insuffi-
cient charging operation, caused by charging the column
signals different in polarity, can be reduced.

[0147] Amethod of driving the LCD apparatus of claim 14
of the present invention is to have the same polarity, in the
column direction, of the pixel for constituting a row selected
at the same time with the number of the rows to be selected
at the same time being at least one, thereby displaying the
high picture quality less in flickers and cross talk with low
power consumption and the insufficient charging operation,
caused by charging the column signals different in polarity,
can be reduced.

[0148] A method of driving the LCD apparatus of claim 15
of the present invention is to change regularly the number of
the frames for constituting the set, thereby displaying the
high picture quality, so that the charging time to pixels
becomes longer.

[0149] A method of driving the LCD apparatus of the
present invention is to change irregularly the number of the
frames for constituting the set, thereby displaying the high
picture quality, so that the charging time to pixels becomes
longer.

[0150] A method of driving the LCD apparatus of the
present invention is to display the predetermined images by
applying the predetermined column signal upon the pixel for
composing the selected row, of a plurality of pixels arranged
in rows and columns, where a plurality of frames are set
collectively to classify plural pixels into a plurality of sets in
the row direction, so as to change the polarity of the column
signal for each set, thereby displaying the high picture
quality, so that the charging time to pixels becomes longer.

[0151] A method of driving the LCD apparatus of the
present invention is to have at least two in number of rows
for selecting at the same time, thereby displaying the high
picture quality less in flickers and cross talk with low power
consumption so that the charging time to the pixels becomes
longer and the higher picture quality can be displayed.

[0152] In a method of driving the LCD apparatus of the
present invention, a row signal for controlling a selecting
row upon the row is not applied, when the polarity of the
vertical clock signal changes, in case the same row is
selected before and after the raise and fall edge of signal
which becomes a control reference of the vertical clock
signal for controlling the timing for changing the column
signal, thereby displaying the high picture quality less in
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flickers and cross talk with low power consumption so that
the charging time to the pixels becomes longer and the
higher picture quality can be displayed, and the column
signals of the voltage value of the predetermined size and
polarity can be added to the pixels.

[0153] A method of driving the LCD apparatus of the
present invention is to have the same polarity of the pixel for
constituting a row for sclecting at the same time in the
column direction, thereby displaying the high picture quality
less in flickers and cross talk with low power consumption
so that the charging time to the pixels becomes longer and
the higher picture quality can be displayed, and an insuffi-
cient charging operation, caused by charging the column
signals different in polarity, can be reduced.

[0154] A method of driving the LCD apparatus described
of the present invention is to have the same polarity, in the
column direction, of the pixel for constituting a row selected
at the same time with the number of the rows to be selected
at the same time being at least one, thereby displaying the
high picture quality less in flickers and cross talk with low
power consumption and the insufficient charging operation,
caused by charging the column signals different in polarity,
can be reduced.

[0155] A method of driving the LCD apparatus of the
present invention is to change regularly the number of the
frames for constituting the set, thereby displaying the high
picture quality so that the charging time to pixels becomes
longer.

[0156] A method of driving the LCD apparatus of the
present invention is to change irregularly the number of the
frames for constituting the set, thereby displaying the high
picture quality so that the charging time to pixels becomes
longer.

[0157] It should be understood that the apparatus and
methods which have been shown and described herein are
illustrative of the invention and are not intended to be
limitative thereof. Clearly, those skilled in the art may
conceive of variations or modifications to the invention.
However, any such variations or modifications which falls
within the purview of this description are intended to be
included therein as well. The scope of the invention is
limited only by the claims appended hereto.

What is claimed is:

1. A method for driving an LCD apparatus in which a
predetermined image is displayed by applying a predeter-
mined column signals on pixels for constituting selected
rows of a plurality of pixels arranged in rows and columns
pattern comprising steps of:

dividing pixels into a plurality of groups each composing
of at least two pixels in a direction of columns; and

changing polarity of said column signals for each group.

2. The method for driving an LCD apparatus of claim 1,
wherein said pixels constituting each group are changed for
each frame.

3. The method for driving an LCD apparatus of claim 1,
wherein one group is composed of n pixels and boundary
portion between said groups is shifted by (n-1) pixel for
each frame.
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4. The method for driving an LCD apparatus of claim 1,
wherein in each frame number of said pixels for constituting
said one group is changed for each group.

5. The method for driving an LCD apparatus of claim 4,
wherein number of said pixels for constituting said one
group is changed regularly.

6. The method for driving an LCD apparatus of claim 4,
wherein number of said pixels for constituting said one
group is changed irregularly.

7. The method for driving an LCD apparatus of claim 6,
wherein number of said pixels for constituting said one
group is restricted.

8. The method for driving an LCD apparatus of claim 1,
wherein a number of rows for selecting at the same time is
at least two.

9. The method for driving an LCD apparatus of claim 8,
wherein a row signal for controlling a selecting row upon a
row is not applied, when polarity of a vertical clock signal
changes, in case the same row is selected before and after a
raise and fall edge of signal which becomes a control
reference of said vertical clock signal for controlling a
timing for changing said column signal.

10. The method for driving an LCD apparatus of claim 9,
wherein in column direction polarity of said pixels for
constituting a row for selecting at the same time is the same.

11. The method for driving an LCD apparatus of claim 1,
wherein a number of rows for selecting at the same time is
at least one, and in column direction polarity of said pixels
for constituting a row for selecting at the same time is the
same.
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12. A method for driving an LCD apparatus in which a
predetermined image is displayed by applying a predeter-
mined column signals on pixels for constituting selected
rows of a plurality of pixels arranged in rows and columns
pattern comprising steps of:

dividing said pixels into a plurality of groups each com-
posing of at least two pixels in a direction of said rows;
and

changing polarity of said column signals for each group.

13. A method for driving an LCD apparatus in which a
predetermined image is displayed by applying a predeter-
mined column signals on pixels for constituting selected
rows of a plurality of pixels arranged in rows and columns
pattern comprising steps of:

classifying plural pixels into a plurality of sets in a
direction of columns, each of said sets comprising
plural frames; and

changing polarity of said column signals for each of said

scts.

14. The method for driving an L.CD apparatus of claim 13,
wherein a number of rows for selecting at the same time is
at least one, and in column direction polarity of pixels for
constituting a row for selecting at the same time is the same.

15. The method for driving an LCD apparatus of claim 13,
wherein number of said frame for constituting one set is
changed regularly.
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