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1
LIQUID CRYSTAL DISPLAY APPARATUS
AND ALTERNATING CURRENT DRIVING
METHOD THEREFORE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
apparatus and to an alternating current driving method there-
fore and, more particularly, to improvement of an alternating
current driving type liquid crystal display apparatus adapted
to every frame is reverse the polarity of a signal voltage for a
switching device, such as a thin film transistor.

2. Description of the Related Art

It is known that a phenomenon, in which characteristics of
a liquid crystal is deteriorated, that is, what is called image
sticking occurs in a case where a signal voltage of the same
polarity is applied to the same pixel electrode for a long time.
Hitherto, to prevent an occurrence of such image sticking, a
technique called an “alternating current driving” method,
according to which the polarity of a signal voltage written to
each pixel is reversed, has been employed. For example, an
occurrence of the image sticking is prevented by reversing the
polarity of a signal voltage to be applied to the same pixel
every frame of a video signal (see, for example, JP-A-11-
149277).

FIG. 8 is a view showing the configuration of a conven-
tional liquid crystal display apparatus. This liquid crystal
display apparatus 100 is called an active matrix typed display
apparatus, and includes a liquid crystal display panel portion
2, a source driving portion 101, and a gate driving portion 4.
Inthe liquid crystal display panel portion 2, many source lines
6 and many gate lines 7, which are intersected with the source
lines 6. A pixel having a switching device constituted by a thin
film transistor is formed at each of the intersections there
between.

The source driving portion 101 includes a signal process-
ing portion 8, source driver ICs 9 and a polarity control
portion 102, and supplies a signal voltage to each pixel
through the source line 6 according to a video signal. The gate
driving portion 4 includes a gate control portion 103 and gate
driver ICs 104, and enables or disables the gate in the thin film
transistor of each of pixels, which are respectively associated
with the gate lines 7, through the associated gate line 7.

The signal processing portion 8 determines a signal volt-
age, which is associated with each of the pixels, according to
the amplitude level of the video signal and sequentially out-
puts voltage data, which represent such voltages, to the source
driver ICs 9. The polarity control portion 102 generates a
polarity reversal signal 105, which is used for reversing the
polarity of the signal voltage, according to a horizontal syn-
chronization signal and a vertical synchronization signal,
which are extracted from the video signal, and outputs the
generated polarity reversal signal to each of the source driver
ICs 9. Each of the source driver ICs 9 serially applies signal
voltages to the source lines 6 according to this polarity rever-
sal signal 105 and the voltage data to thereby drive each of the
thin film transistors.

The gate control portion 103 outputs control data to the
gate driver IC 104 according to the horizontal synchroniza-
tion signal and the vertical synchronization signal, which are
extracted from the video signal, to thereby control the
enabling and the disabling of the gate associated with each of
the gate lines 7. The gate driver IC 104 sequentially enables
and disables the gates according to this control data through
the gate lines 7. That is, the gates respectively associated with
the gate lines 7 are sequentially enabled, so that only each of
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the thin film transistors provided on the single gate line 7, the
associated gate of which is in an enabled state, is writable.
That is, signal voltages are sequentially written to the thin film
transistors, which are in such a state, through the source lines
6. At that time, the polarity of the signal voltage applied to
each of the thin film transistors is reversed in response to a
polarity reversal signal 105 every vertical scanning period.
That is, the positive or negative polarity of the voltage applied
to each of the pixels is reversed every frame of the video
signal.

Further, in a dot inversion driving type apparatus, a control
operation of reversing each of the polarities of the signal
voltages respectively associated with adjacent pixels is per-
formed. That is, each of the polarities of signal voltages
respectively applied to the adjacent pixels provided on the
gate line 7 is reversed. Additionally, each of the polarities of
the signal voltages respectively applied to adjacent pixels
provided between the gate lines 7 is also reversed. Such an
alternating current driving operation can effectively prevent
the pixels from being baked.

Generally, in a case where an interlace signal is inputted to
a liquid crystal display apparatus, it is necessary to perform
deinterlacing (that is, format conversion of an interlace signal
to a progressive signal) by scanning-line interpolation. Usu-
ally, an interlaced scanning (or interlacing) technique to be
used for enhancing resolution by utilizing an amount of infor-
mation, which is as small as possible, and for smoothing
motions is performed on images taken by a video camera and
those received by a television receiver. One frame of such a
video signal (that is, an interlace signal) is divided into two
fields, and scanning is performed two times respectively asso-
ciated with the two fields. For example, in the case of NTSC
signals, each frame, whose frame period is (Y50) seconds,
thereof is divided into an odd-numbered field and an even-
numbered field. In a first half ((Y60) seconds) of the frame
period, only odd-numbered scanning lines are shown. Then,
in the next half ((Y0) seconds) of the frame period, only
even-numbered scanning lines are shown.

However, the aforementioned conventional liquid crystal
display apparatus has a problem in that when showing a
noninterlace signal obtained by performing scanning-line
interpolation on an interlace signal, a pixel, on which an
alternating current driving operation cannot be performed,
appears in a case where a same image is continuously shown
over plural frames.

FIG. 9 is a state view illustrating a display screen, on which
a noninterlace signal is displayed, of a conventional liquid
crystal display apparatus. FIG. 9 shows the polarity of a signal
voltage applied to each of pixels and also shows an even-
numbered frame 111 and an odd-numbered frame 112 by
comparison. Further, FIG. 9 illustrates a case where a same
image is repeatedly displayed in each of the even-numbered
frame 111 and the odd-numbered frame 112 on the screen and
where the image shown in the even-numbered frame 111 and
the image shown in the odd-numbered frame 112, which
differ from each other, are alternately displayed. The even-
numbered frame 111 is obtained by performing scanning-line
interpolation on an even-numbered field in the interlace sig-
nal. The signal voltage applied to each of the pixels in display
areas 1115 and 111c¢ other than the display area 111a on the
screen is setto be equal to acommon voltage (that is, a voltage
applied to a common electrode). That is, in the display area
111a, a signal voltage, whose polarity is reversed every pixel
and every gate line 7, is applied to each of the pixels. In the
display areas 11156 and 111c, the signal voltage applied to
each of'the pixels is set to be equal to the common voltage. In
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the case of the “normally black™ type, the display area 111ais
displayed white, while the display areas 1115 and 111c¢ are
displayed black.

Meanwhile, the odd-numbered frame 112 is obtained by
performing scanning-line interpolation on an odd-numbered
field in the interlace signal. A signal voltage applied to each of
the pixels in a display area 112¢ other than display areas 112a
and 1125 on the screen is set to be equal to the common
voltage. The display areas 112a to 112c¢ are the same as those
111a to 111c, respectively. Under each of the display screen,
the signal voltage in the display areas 1115 and 1125, which
are the boundaries between the white display part and the
black display part, are illustrated corresponding to the pixels
provided on the gate line 7. In a case where such an even-
numbered frame 111 and such an odd-numbered frame 112
are alternately and repeatedly displayed over plural frames,
the alternatively current driving cannot be performed on each
of'the pixels in the display regions 1115 and 1125, which are
the boundaries between the white part and the black part. That
is, in the display areas 1115 and 1125, the application of a
signal voltage having opposite polarity is not performed for a
certain period.

FIG.101s a view illustrating the polarity of a signal voltage
applied to a pixel every vertical scanning period in the con-
ventional liquid crystal display apparatus. In the display areas
1115 and 1125, the polarity of a signal voltage applied to each
of the pixels is alternately 0 and, for instance, negative every
vertical scanning period. Thus, the application of the signal
voltage of the opposite polarity is not performed, so that the
direct-current component of the signal voltage is accumu-
lated in each of the pixels. When the direct-current compo-
nent is accumulated therein, each of the pixels causes image
sticking. This has adverse effects. For example, a pixel por-
tion, in which the image sticking occurs, becomes a residual
image (or causes flicker). FIG. 11 illustrates a display area
113a, which becomes a residual image after on the display
area 113 displayed after the display screen shown in FIG. 9 is
displayed (and which is the same area as each of the display
areas 1116 and 1125).

FIGS. 12 and 13 are state transition views each illustrating
the display screen of the conventional liquid crystal display
apparatus every frame. As shown in FIG. 12, the polarity of
the signal voltage is reversed so that the signal voltage has the
opposite polarities thereof alternately between the even-num-
bered frames 121, 123, and 125 and the odd-numbered frames
122, 124, and 126. Thus, the image sticking of the pixel does
not occur. In contrast with this, in a case shown in FIG. 13,
display areas other than those 131a, 1334, and 135q in even-
numbered frames 131, 133, and 135, and all display areas in
odd-numbered frames 132, 134, and 136 have the common
voltage. In the display areas 1314, 133a, and 1354, no alter-
nating current driving cannot be performed. Thus, it is pos-
sible that in a case where such a video signal is inputted, the
direct-current component is accumulated in each of the pixels
in the display areas to thereby cause image sticking.

As described above, the conventional liquid crystal display
apparatus has problems that when a noninterlace signal
obtained by performing scanning-line interpolation on an
interlace signal is displayed therein, a pixel, in which alter-
nating-current driving cannot be performed, appears in a case
where a same image is continuously displayed over plural
frames, and that defective indication, such as image sticking,
is caused.
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SUMMARY OF THE INVENTION

The invention is accomplished in view of the aforemen-
tioned circumstances. Accordingly, the invention provides a
liquid crystal display apparatus that improves display quality,
and provides an alternating current driving method therefor.
More particularly, the invention provides a liquid crystal dis-
play apparatus enabled to restrain image sticking from being
caused on pixels.

A liquid crystal display apparatus according to the inven-
tion includes synchronization signal extracting means for
extracting a vertical synchronization signal from a noninter-
lace signal, first reversal signal generating means for gener-
ating a first polarity reversal signal that causes reversal of
polarity of a signal voltage each frame for a switching device
associated with each of pixels according to the vertical syn-
chronization signal, reversal control signal generating means
for generating a reversal control signal according to a result of
comparison between frames of the noninterlace signal, sec-
ond reversal signal generating means for generating a second
polarity reversal signal by reversing polarity of the first polar-
ity reversal signal according to the reversal control signal, and
switching device driving means for driving each of switching
devices according to the second polarity reversal signal.

With such a configuration, the second polarity reversal
signal is generated according to the reversal control signal,
which is generated according to a result of comparison
between the frames. Thus, in a case where a pixel, on which
alternating current driving cannot be performed, appears, the
polarity of a signal voltage can be reversed according to the
reversal control signal. Consequently, the pixel can be
restrained from causing image sticking.

The liquid crystal display apparatus of the invention may
further include interpolation processing means for generating
the noninterlace signal by performing scanning line interpo-
lation on an interlace signal, in addition to the aforementioned
constituents. Further, the liquid crystal display apparatus of
the invention may be configured so that the reversal control
signal generating means generates a reversal control signal
according to a difference in luminance between an odd-num-
bered frame and an even-numbered frame. With such a con-
figuration, the reversal control signal is generated according
to the difference in luminance between an odd-numbered
frame, which is obtained by performing scanning line inter-
polation on an odd-numbered field, and an even-numbered
frame obtained by performing scanning line interpolation on
an even-numbered field. Thus, a reversal control signal can be
generated in a case where a predetermined number of pixels
or more are included in each of frames adapted so that the
difference in luminance between odd-numbered ones and
even-numbered ones exceeds a predetermined threshold
value.

In addition to the configurations, the liquid crystal display
apparatus of the invention may have a configuration in which
the second reversal signal generating means includes a delay
flip-flop circuit and an exclusive-OR circuit, and in which the
reversal control signal and the vertical synchronization signal
are inputted to the delay flip-flop circuit, and in which an
output signal of the delay flip-flop circuit and the first polarity
reversal signal are inputted to the exclusive-OR circuit to
thereby generate a second polarity reversal signal. With such
a configuration, a circuit for restraining image sticking from
occurring in a pixel can be realized with a simple configura-
tion.

According to the liquid crystal display apparatus of the
invention and the alternating current driving method of the
invention therefor, even in a case where a same image is
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continuously displayed over plural frames, the polarity of a
signal voltage is reversed according to a reversal control
signal. Thus, defective indication, such as image sticking of a
pixel, can be restrained from occurring. Consequently, the
display quality can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a view showing an example of the rough configu-
ration of a liquid crystal display apparatus according to a first
embodiment of the invention;

FIG. 2 is a block view showing an example of the configu-
ration of a primary portion of the liquid crystal display appa-
ratus shown in FIG. 1;

FIG. 3 is a circuit view showing an example of the con-
figuration of a primary portion of a source driving portion
shown in FIG. 2;

FIGS. 4A and 4B are tables showing the corresponding
relation between an input and an output in a delay flip-flop
circuit and an exclusive-OR circuit shown in FIG. 3;

FIG. S is atime chart showing change in the amplitude level
of each of input and output signals with time in a second
reversal signal generating portion shown in FIG. 2 versus
time;

FIG. 6 is a state transition view showing indication on a
display screen of the liquid crystal display apparatus shown in
FIG. 1,

FIG. 7 is a flowchart showing an example of an alternating
current driving operation of the liquid crystal display appa-
ratus shown in FIG. 1;

FIG. 8 is a view illustrating the configuration of a conven-
tional liquid crystal display apparatus;

FIG.9 is a state view illustrating a display screen, on which
a noninterlace signal is displayed, of the conventional liquid
crystal display apparatus;

FIG.101s a view illustrating the polarity of a signal voltage
applied to a pixel every vertical scanning period in the con-
ventional liquid crystal display apparatus;

FIG. 11 is a state view illustrating a display screen, on
which a noninterlace signal is displayed, in the conventional
liquid crystal display apparatus;

FIG. 12 is a state transition view illustrating the display
screen every frame in the conventional liquid crystal display
apparatus; and

FIG. 13 is a state transition view illustrating the display
screen every frame in the conventional liquid crystal display
apparatus.

DETAILED DESCRIPTION OF THE INVENTION
First Embodiment

FIG. 1 is a view showing an example of the rough configu-
ration of a liquid crystal display apparatus according to a first
embodiment of the invention. In a liquid crystal apparatus
according to this embodiment, an alternating current driving
operation is performed according to a reversal control signal.
This liquid crystal display apparatus 1 is an active matrix type
display apparatus. Each of pixels arranged in a matrix-like
manner has a thin film transistor serving as a switching
device. This liquid crystal display apparatus 1 includes a
liquid crystal display panel portion 2, a source driving portion
3, a gate driving portion 4, an interpolation processing portion
Al, and a reversal control signal generating portion A2. An
image based on a noninterlace signal, which is obtained by
performing scanning line interpolation on an interlace signal,
is displayed on the liquid crystal panel portion 2.
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The interpolation processing portion Al performs interpo-
lation processing on an interlace signal, which is inputted
from an external portion provided outside the liquid crystal
display apparatus 1, and outputs a noninterlace signal. The
noninterlace signals are serially generated by performing a
two-dimensional IP (Interlace to Progressive) conversion on
interlace signals.

The reversal control signal generating portion A2 outputs a
reversal control signal, which is used for controlling an alter-
nating current driving operation, according to a noninterlace
signal outputted from the interpolation processing portion
Al. This reversal control signal is generated according to a
result of the comparison between the frames of the noninter-
lace signal, for example, the difference in luminance between
an odd-numbered frame, which is obtained by performing
scanning line interpolation on an odd-numbered field, and an
even-numbered frame obtained by performing scanning line
interpolation on an even-numbered field. That is, a predeter-
mined number of pixels or more, which are adapted so that the
difference in luminance between those of an odd-numbered
frame and an even-numbered frame exceeds a predetermined
threshold value, a represent in each of such frames and gen-
erated in a case where such frames are repeatedly inputted a
predetermined number of times. This reversal control signal
is generated, for instance, in a case where different images,
one of which is displayed in each of odd-numbered frames
and the other of which is displayed in each of even-numbered
frames, are alternately displayed, and where a same image is
displayed in each of the odd-numbered frames over a plurality
of such frames, and where a same image, which differs from
the image displayed in each of the odd-numbered frames, is
displayed in each of the even-numbered frames over a plural-
ity of such frames. The reversal control signal generated in
this way is outputted to the source driving portion 3.

The source driving portion 3 applies a signal voltage to
each of pixels through the source line 6 according to the
reversal control signal, which is outputted from the reversal
control signal generating portion A2, and to the noninterlace
signal outputted from the interpolation processing portion
Al. The gate driving portion 4 enables and disables a gate of
the thin film transistor of each of the pixels, which are pro-
vided on each of the gate lines 7, through the associated gate
line 7 according to the noninterlace signal outputted from the
interpolation processing portion Al.

FIG. 2 is a block view showing an example of the configu-
ration of a primary portion of the liquid crystal display appa-
ratus shown in FIG. 1. FIG. 2 shows the source driving portion
3 in detail. This source driving portion 3 includes a signal
processing portion 8, source driver ICs 9, a synchronization
signal extracting portion 10, a first reversal signal generating
portion 11, and a second reversal signal generating portion
12.

The signal processing portion 8 determines a signal volt-
age, which is applied to each of the pixels, according to the
amplitude level of the noninterlace signal and sequentially
outputs voltage data, which represent the determined volt-
ages, to the source driver ICs 9. The synchronization signal
extracting portion 10 extracts a horizontal synchronization
signal and a vertical synchronization signal from a noninter-
lace signal. A vertical start pulse signal is extracted every
vertical scanning period as the vertical synchronization sig-
nal. These synchronization signals are sequentially outputted
to the first reversal signal generating portion 11 and the sec-
ond reversal signal generating portion 12.

The first reversal signal generating portion 11 generates a
first polarity reversal signal, which is used for reversing the
polarity of a signal voltage to be applied to each of pixels,
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according to the horizontal synchronization signal and the
vertical synchronization signal. This first polarity reversal
signal is a signal for an alternating current driving operation
of reversing the polarity of a signal voltage, which is applied
to each of the pixels, every vertical scanning period. That is,
the positive or negative polarity of the signal voltage applied
to each of the pixels can be reversed every frame by utilizing
the first polarity reversal signal. It is assumed herein that a
reversal signal is generated according to a dot inversion driv-
ing method, according to which the polarity of a signal volt-
age applied to each of the pixels is set by reversing the polarity
of a signal voltage applied to a pixel adjacent thereto, as the
first polarity reversal signal. The generated first polarity
reversal signals are serially outputted to the second reversal
signal generating portion 12.

The second reversal signal generating portion 12 outputs a
second polarity reversal signal 13 according to a reversal
control signal, to the vertical synchronization signal output-
ted from the synchronization signal extracting portion 10 and
to the first polarity reversal signal outputted from the first
reversal signal generating portion 11. The reversal control
signal is inputted from the reversal control signal generating
portion A2 through an input terminal 5 provided in the source
driving portion 3. The second polarity reversal signal 13 is
generated by reversing, when the reversal control signal is
inputted thereto, the polarity of the first polarity reversal
signal every frame. That is, when the reversal control signal is
inputted thereto, the second polarity reversal signal 13 is
generated from the first polarity reversal signal by reversing
the polarity thereof every vertical synchronization period in
synchronization with the vertical synchronization signal.
When the reversal control signal is not inputted thereto, the
first polarity reversal signal is outputted as the second polarity
reversal signal 13. The second polarity reversal signals 13
generated in this manner are sequentially outputted to the
source driver ICs 9.

Each of the source driver ICs 9 is switching device driving
means for driving a thin film transistor, which is associated
with each of the pixels, according to the second polarity
reversal signal 13 and the voltage data and sequentially
applies signal voltages to the source lines 6 thereby to drive
each of the thin film transistors.

FIG. 3 is a circuit view showing an example of the con-
figuration of a primary portion of a source driving portion
shown in FIG. 2. The second reversal signal generating por-
tion 12 of this embodiment may include a D-FF (Delay-Flip
Flop) circuit 14 and an exclusive-OR circuit 15. The D-FF
circuit 14 has four terminals, that is, a data terminal D, a clock
terminal CLK, and output terminals Q and QN. The D-FF
circuit 14 is adelay circuit for outputting a signal representing
a time-varying level of a signal, which is inputted to the data
terminal D, in synchronization with a signal inputted to the
clock terminal CLK.

The exclusive-OR circuit 15 is a logic circuit for outputting
an exclusive-OR of two input signals. For example, in a case
where the amplitude level of a signal is binarized as H (High)
and L. (Low), when both the amplitude levels of two input
signals are H or L, a signal, whose signal level is L, is out-
putted. When both the amplitude levels of two input signals
differ from each other, a signal, whose signal level is H, is
outputted.

The second reversal signal generating portion 12 of a
simple configuration can be realized by using such circuits.
Concretely, a reversal control signal is inputted to the data
terminal D of the D-FF circuit 14. A vertical synchronization
signal is inputted to the clock terminal CLK thereof. An
output signal from the output terminal Q of the D-FF circuit
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14, and a first polarity reversal signal are inputted to the
exclusive-OR circuit 15. An output terminal thereof at that
time is a second polarity reversal signal 13.

FIGS. 4A and 4B are tables showing the corresponding
relation between the input and the output in the D-FF circuit
and the exclusive-OR circuit shown in FIG. 3. FIG. 4A shows
a truth table of the D-FF circuit 14. For example, the ampli-
tude level of a signal is binarized as H (High) and L (Low),
when the amplitude level of the reversal control signal input-
ted to the data terminal D is H, the amplitude level of the
output signal, which is outputted from the output terminal Q
in synchronization with the rise of the amplitude level of the
vertical synchronization signal inputted to the clock terminal
CLK, is H. Further, when the amplitude level of the reversal
control signal is L, the amplitude level of the output signal
outputted in synchronization with the rise of the amplitude
level of the vertical synchronization signal is L. Therefore, a
signal representing change in the amplitude level of the rever-
sal control signal can be outputted in synchronization with the
vertical synchronization signal.

FIG. 4B shows a truth table of the exclusive-OR circuit 15.
When both the amplitude levels of the two input signals, that
is, the first polarity reversal signal and the output signal from
the D-FF circuit 14 are H or L, a signal having an amplitude
level L is outputted as the second polarity reversal signal 13.
Further, when the amplitude levels of the two input signals
differ from each other, a signal having an amplitude level H is
outputted. That is, when the amplitude level of the reversal
control signal is H, the polarity of the first polarity reversal
signal is reversed in synchronization with the vertical syn-
chronization signal, and outputted. Further, when the ampli-
tude of the reversal control signal is L, the first polarity
reversal signal is outputted as the second polarity reversal
signal 13 in synchronization with the vertical synchronization
signal. Therefore, the second polarity reversal signal 13 can
be generated by reversing the polarity of the first polarity
reversal signal every frame according to the change in the
amplitude level of the reversal control signal.

FIG.5is atime chart showing change in the amplitude level
of'each of input and output signals in a second reversal signal
generating portion shown in FIG. 2 versus time. When the
amplitude level of the reversal control signal changes from H
to L in a certain vertical scanning period, the amplitude level
of'an output signal of the D-FF circuit 14 changes from H to
L in synchronization with the rise of the vertical synchroni-
zation signal. In response to the change in the amplitude level
of'this output signal, the polarity of the second polarity rever-
sal signal 13 is obtained by noninverting, that is, becomes the
same as the polarity of the first polarity reversal signal. Con-
versely, when the amplitude level of the reversal control sig-
nal changes from L to H, the amplitude level of an output
signal of the D-FF circuit 14 changes from L to H in synchro-
nization with the rise of the vertical synchronization signal. In
response to the change in the amplitude level of this output
signal, the polarity of the second polarity reversal signal 13 is
set by reversing that of the first polarity reversal signal. That
is, according to the change in the amplitude level of the
reversal control signal, the polarity of the first polarity rever-
sal signal is reversed in synchronization with the vertical
synchronization signal. Thus, the second polarity reversal
signal 13 is generated.

FIG. 6 is a state transition view showing indication on a
display screen of the liquid crystal display apparatus shown in
FIG. 1. It is preferable for effectively preventing a direct-
current component from being accumulated in the pixels that
the reversal control signal is outputted, for example, every 4
frame. FIG. 6 shows the manner of indication on the screen. It
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is assumed herein that the application of the signal voltage is
performed according to the second polarity reversal signal 13,
which is generated by reversing the polarity of the first polar-
ity reversal signal, only 1 frame immediately after the reversal
control signal is inputted thereto. Even-numbered frames 21
and 25 correspond to this 1 frame. At that time, an alternating
current driving operations can be performed on display areas
21a, 23a, and 25a, respectively associated with the even-
numbered frames 21, 23, and 25, as is apparent from the
comparison with the conventional case shown in FIG. 13.
Consequently, an occurrence of image sticking of the pixel
can be prevented.

FIG. 7 is a flowchart showing an example of an alternating
current driving operation of the liquid crystal display appa-
ratus shown in FIG. 1, which includes steps S101 to S105.
First, when a noninterlace signal is inputted from the inter-
polation processing portion A1 to the synchronization signal
extracting portion 10, this portion 10 extracts a horizontal
synchronization signal and a vertical synchronization signal
therefrom (in step S101). The first reversal signal generating
portion 11 generates a first polarity reversal signal according
to these synchronization signals (in step S102).

Subsequently, when the reversal control signal is inputted
from the reversal control signal generating portion A2 to the
second reversal signal generating portion 12, this portion 12
reverses the polarity thereofin synchronization with a vertical
synchronization signal to thereby generate a second polarity
reversal signal 13 from the first polarity reversal signal (steps
S103 and S104). Conversely, when no reversal control signal
is inputted thereto, the first polarity reversal signal is output-
ted as the second polarity signal 13. Each of the source drivers
1C9 drive the switching devices of the pixels on the basis of
the generated second polarity reversal signal 13 according to
voltage data sent from the signal processing portion 8.

According to this embodiment of the invention, a second
polarity reversal signal 13 is generated according to a reversal
control signal. Thus, in a case where a same image is con-
tinuously displayed over plural frames, and where a pixel, in
which alternating current driving cannot be performed,
appears, the polarity of a signal voltage is reversed according
to a reversal control signal. Thus, a pixel can be prevented
from causing image sticking.

‘What is claimed is:

1. A liquid crystal display apparatus comprising:

synchronization signal extracting means for extracting a

vertical synchronization signal from a noninterlace sig-
nal;

first reversal signal generating means for generating a first

polarity reversal signal that causes reversal of polarity of
a signal voltage every frame for a switching device asso-
ciated with each of pixels according to the vertical syn-
chronization signal;

reversal control signal generating means for generating a

reversal control signal when an odd-numbered frame
and an even-numbered frame comprise a predetermined
number of pixels or more having a difference in lumi-
nance between the odd-numbered frame and the even-
numbered frame of the noninterlace signal that exceeds
a predetermined threshold value, and the odd-numbered
frame and the even-numbered frame are repeatedly
inputted to the reversal control signal generating means
for a plurality of frames greater than or equal to a pre-
determined number of times;

second reversal signal generating means for outputting a

second polarity reversal signal according to the reversal
control signal, wherein the second reversal signal gen-
erating means outputs the second reversal signal every
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frame according to a vertical synchronization period in
synchronization with the vertical synchronization signal
by reversing polarity of the first polarity reversal signal
when the reversal control signal is input, and wherein the
second reversal control signal generating means outputs
the first polarity reversal signal as the second reversal
signal when the reversal control signal is not input; and
switching device driving means for driving each of switch-
ing devices according to the second polarity reversal
signal.
2. The liquid crystal display apparatus according to claim
1, further comprising:
interpolation processing means for generating the nonin-
terlace signal by performing scanning line interpolation
on an interlace signal.
3. The liquid crystal display apparatus according to claim
1, wherein
the second reversal signal generating means comprises a
delay flip-flop circuit and an exclusive-OR circuit,
the reversal control signal and the vertical synchronization
signal are inputted to the delay flip-flop circuit, and
an output signal of the delay flip-flop circuit and the first
polarity reversal signal are inputted to the exclusive-OR
circuit to thereby generate a second polarity reversal
signal.
4. A liquid crystal display apparatus comprising:
synchronization signal extracting means for extracting a
vertical synchronization signal from a noninterlace sig-
nal;
first reversal signal generating means for generating a first
polarity reversal signal that causes reversal of polarity of
a signal voltage every frame for a switching device asso-
ciated with each of pixels according to the vertical syn-
chronization signal;
an input terminal for receiving a reversal control signal
obtained when an odd-numbered frame and an even-
numbered frame comprise a predetermined number of
pixels or more having a difference in luminance between
the odd-numbered frame and the even-numbered frame
of the noninterlace signal that exceeds a predetermined
threshold value, and the odd-numbered frame and the
even-numbered frame are repeatedly inputted to the
input terminal for a plurality of frames greater than or
equal to a predetermined number of times;
second reversal signal generating means for outputting a
second polarity reversal signal according to the reversal
control signal, wherein the second reversal signal gen-
erating means outputs the second reversal signal every
frame according to a vertical synchronization period in
synchronization with the vertical synchronization signal
by reversing polarity of the first polarity reversal signal
when the reversal control signal is input to the input
terminal, and wherein the second reversal control signal
generating means outputs the first polarity reversal sig-
nal as the second reversal signal when the reversal con-
trol signal is not input to the input terminal; and
switching device driving means for driving each of switch-
ing devices according to the second polarity reversal
signal.
5. An alternating current driving method for a liquid crystal
display apparatus comprising:
extracting a vertical synchronization signal from a nonin-
terlace signal;
generating a first polarity reversal signal that causes rever-
sal of polarity of a signal voltage every frame for a
switching device associated with each of pixels accord-
ing to the vertical synchronization signal;
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polarity reversal signal as the second reversal signal
when the reversal control signal is not input; and
driving each of switching devices according to the second
polarity reversal signal.
6. The liquid crystal display apparatus according to claim

generating areversal control signal when an odd-numbered
frame and an even-numbered frame comprise a prede-
termined number of pixels or more having a difference
in luminance between the odd-numbered frame and the
even-numbered frame of the noninterlace signal that s
exceeds a predetermined threshold value, and the odd- 1,
numbered frame and the even-numbered frame are
repeatedly inputted for a plurality of frames greater than
or equal to a predetermined number of times;

outputting a second polarity reversal signal every frame 10

wherein the reversal control signal generating means out-
puts the reversal control signal every four frames, and

wherein the second reversal signal generating means gen-
erates the second polarity reversal signal by reversing

according to the reversal control signal and according to
a vertical synchronization period in synchronization
with the vertical synchronization signal by reversing
polarity of the first polarity reversal signal when the
reversal control signal is input, and outputting the first

the polarity of the first polarity reversal signal only one
frame immediately after the reversal control signal is
inputted.
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