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DISPLAY DEVICE AND DISPLAY METHOD

TECHNICAL FIELD

[0001] Thepresentinvention relates to display devices such
as an active-matrix liquid crystal display device.

BACKGROUND ART

[0002] To reliably write image data, some conventional
active-matrix liquid crystal display devices perform a pre-
charge operation in which predetermined potentials are
applied to video signal lines immediately before data writing.
The configuration and operation of such a liquid crystal dis-
play device will be described below.

[0003] FIG. 11 is a block diagram illustrating the overall
configuration of a conventional active-matrix liquid crystal
display device that performs a precharge operation. This lig-
uid crystal display device includes a display control circuit
200, asource driver (video signal line drive circuit) 300, a gate
driver (scanning signal line drive circuit) 400, a display por-
tion 500, and precharge switching elements SW(1) to
SW(M).

[0004] The display portion 500 includes a plurality (M) of
video signal lines SI(1) to SL(M), a plurality (N) of scanning
signal lines GL(1) to GL(N), a plurality (N) of auxiliary
capacitance lines CsL(1) to Cs[L(N), and a plurality (MxN) of
pixel forming portions provided along the video signal lines
SL(1) to SL(M) and the scanning signal lines GL(1) to
GL(N).

[0005] The display control circuit 200 receives a display
data signal DAT and a timing control signal TS, which are
both externally transmitted, and outputs digital image signals
DV, along with a source start pulse signal SSP, a source clock
signal SCK, a latch strobe signal LS, a gate start pulse signal
GSP, a gate clock signal GCK, and a precharge control signal
PC, which are for use in controlling the timing of displaying
an image on the display portion 500.

[0006] The source driver 300 receives the digital image
signals DV, the source start pulse signal SSP, the source clock
signal SCK, and the latch strobe signal LS outputted by the
display control circuit 200, and applies drive video signals
S(1) to S(M) to the video signal lines SL(1) to SL(M) in order
to charge pixel capacitances in the pixel forming portions in
the display portion 500. At this time, the source driver 300
sequentially holds the digital image signals DV, which indi-
cate voltages to be applied to the video signal lines SL(1) to
SL(M), at times of pulse generation by the source clock signal
SCK. Thereafter, the digital image signals DV being held are
converted into analog voltages at times of pulse generation by
the latch strobe signal LS.

[0007] On the basis of the gate start pulse signal GSP and
the gate clock signal GCK outputted by the display control
circuit 200, the gate driver 400 sequentially applies active
scanning signals G(1) to G(N) to the scanning signal lines
GL(1) to GL(N).

[0008] Inthis manner, in the display portion 500, the digital
image signals DV from the source driver 300 are applied to
the video signal lines SL(1) to SL(M) as the drive video
signals S(1) to S(M), and the scanning signals G(1) to G(N)
from the gate driver 400 are applied to the scanning signal
lines GL(1) to GL(N), respectively. As a result, voltages in
accordance with the drive video signals S(1) to S(M) are held
in the pixel capacitances of the display portion 500, and
voltages equivalent to potential differences between pixel
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electrodes and a common electrode are applied to a liquid
crystal layer in accordance with the voltages being held. With
these voltages applied, the display portion 500 controls the
optical transmittance of the liquid crystal layer, so that the
image represented by the digital image signals DV received
from an external signal source is displayed.

[0009] Here, recent advancement of high-resolution dis-
play panels demands drive video signals to be charged in pixel
capacitances in a shorter period of time, and in some cases,
there might be not enough time to complete the charging.
Therefore, to appropriately charge the pixel capacitances ina
short period of time, an operation (called a precharge opera-
tion) in which video signal lines (and, where necessary, pixel
capacitances) are precharged by applying a predetermined
potential (e.g., a common electrode potential or such like)
might be performed prior to application of drive video sig-
nals. This will be described below with reference to FIG. 12.
[0010] FIG. 12 is a waveform chart of various signals for
the conventional liquid crystal display device that performs a
precharge operation. Here, alternating-current drive is
required in order to prevent deterioration of the liquid crystal
layer over time, and therefore, this liquid crystal display
device employs a so-called line inversion drive method in
which the voltage that is applied to the liquid crystal of the
pixel forming portion is reversed in polarity every row and
also every frame, and in this case, a common potential Vcom
is set as a mid-point voltage (in the variation range) of the
video signal. As a result, the potential of the pixel electrode
can be converted to alternating-current potential with respect
to the potential of the common electrode.

[0011] Furthermore, as shown in FIG. 12, a period tp of
nonselection is provided between the fall of a scanning signal
G(n) and the rise of the next scanning signal G(n+1), and
during this period, the precharge control signal PC is turned
on. Consequently, as can be appreciated with reference to
FIG. 11, a precharge potential PV (e.g., a mid-point voltage)
1s applied to each of the video signal lines SL(1) to SL(M).
[0012] Note that for simplification of the description, the
drive video signals S(1) to S(M) are shown in FIG. 12 as not
being changed in potential for the period tp, but in actuality,
the source driver 300 stops outputting the drive video signals
S(1) to S(M), thereby rendering its contacts with the video
signal lines SL(1) to SL(M) into the state of high impedance.
[0013] Insuch a state, by performing the precharge opera-
tion, the potentials of the video signal lines SI(1) to SL(M)
are raised or lowered to voltages (e.g., a mid-point voltage) in
accordance with the polarities of the drive video signals S(1)
to S(M) to be applied next. As a result, the following pixel
capacitance charging can be completed in a short period of
time.

[0014] Note that in relevance to the present invention, the
following prior art documents are known. First, Japanese
Laid-Open Patent Publication No. 2001-147420 describes
the configuration of a liquid crystal display device in which,
to prevent horizontal shadow, a detection bus line which
crosses all data lines is provided to detect the sum of outputs
from the data lines and adjust a common potential. Second,
Japanese Laid-Open Patent Publication No. 11-30975
describes the configuration of a liquid crystal display device
in which, to shorten the period of charging/discharging
source lines, all of the source lines are short-circuited to a
common potential at the beginning of the writing to liquid
crystal capacitance. Third, Japanese Laid-Open Patent Pub-
lication No. 11-202835 describes the configuration of a liquid
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crystal display device provided with a circuit for applying an
auxiliary voltage prior to application of an inverted output
voltage during dot inversion drive. Fourth, Japanese Laid-
Open Patent Publication No. 11-271801 describes the con-
figuration of'a liquid crystal display device in which all video
signal lines are connected to capacitive elements via
switches, so that charge provided to the video signal lines is
partially stored, and the switches are opened and closed to
supply charge to the video signal lines before the next charg-
ing. Fifth, Japanese Laid-Open Patent Publication No. 2004-
125887 describes the configuration of a liquid crystal display
device having a noise suppression wire to which a fixed
potential is provided, and also having a capacitor provided
between the wire and each data signal line. Sixth, Japanese
Laid-Open Patent Publication No. 2006-39337 describes the
configuration of a liquid crystal display device in which
capacitors to be connected to data lines are interchanged with
each other during dot inversion drive in accordance with the
polarity of an image signal. Seventh, Japanese Laid-Open
Patent Publication No. 2006-126471 describes the configu-
ration of a liquid crystal display device in which a gradation
voltage is generated in a predetermined period, and no gra-
dation voltage is generated in other periods. Eighth, Japanese
Laid-Open Patent Publication No. 2007-256909 describes
the configuration of a liquid crystal display device in which
capacitive elements of different capacitance values are pro-
vided to data lines in order to reduce uneven luminances.
Ninth, Japanese Laid-Open Patent Publication No. 2008-
8942 describes the configuration of a liquid crystal display
device in which a coupling capacitance having the same lami-
nated structure as a pixel capacitance is provided to each data
line in order to reduce uneven luminances as above and also
achieve compact size.
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SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0024] Here, the conventional liquid crystal display device
that performs a precharge operation as shown in FIGS. 11 and
12 is advanced in terms of its high-resolution capability, and
only a short period of time can be allocated for a single
precharge operation. As a result, in some cases, the precharge
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operation might fail to appropriately raise or lower the poten-
tials of the video signal lines SL(1) to SL(M).

[0025] Therefore, the present invention has been made to
solve the problem as mentioned above, and an objective of the
present invention is to provide an active-matrix display device
capable of reliably writing image data even when there is not
enough time to perform a precharge operation.

Solution to the Problems

[0026] A first aspect of the present invention is directed to
an active-matrix display device with a plurality of pixel form-
ing portions for forming an image to be displayed, a plurality
of video signal lines for transmitting a plurality of video
signals representing the image to be displayed to the pixel
forming portions, and a plurality of scanning signal lines
crossing the video signal lines, the pixel forming portions
being arranged in a matrix so as to correspond to the video
signal lines and the scanning signal lines, the device includ-
ing:

[0027] a scanning signal line drive circuit for selectively
driving the scanning signal lines;

[0028] a video signal line drive circuit for applying video
signals to the video signal lines by which the signals are to be
transmitted, with their polarities being inverted every prede-
termined unit of period;

[0029] a plurality of coupling capacitances connected at
their first ends to the video signal lines respectively; and
[0030] acapacitance drive circuit for changing potentials at
second ends of the coupling capacitances that are opposite to
the first ends connected to the video signal lines respectively,
in the same directions in which potentials of the video signal
lines change when the video signals are transmitted.

[0031] Inasecond aspect of the present invention, based on
the first aspect of the invention, the video signal line drive
circuit applies the video signals to the video signal lines
respectively such that the video signals transmitted by the
video signal lines are equal in polarity during any period in
which any one of the scanning signal lines is selected, and the
capacitance drive circuit changes the potentials at the second
ends of the coupling capacitances in the same direction.
[0032] In a third aspect of the present invention, based on
the first aspect of the invention, the video signal line drive
circuit applies the video signals to the video signal lines
respectively such that video signals transmitted by any two
adjacent video signal lines differ in polarity during any period
in which any one of the scanning signal lines is selected, and
the capacitance drive circuit causes potentials at the second
ends of coupling capacitances connected to the two adjacent
video signal lines respectively to change in different direc-
tions respectively in correlation with the connected video
signal lines.

[0033] Ina fourth aspect of the present invention, based on
the first aspect of the invention, the video signal line drive
circuit is switchable between first and second drive modes,
and applies the video signals to the video signal lines respec-
tively such that, in the first drive mode, video signals trans-
mitted by any two adjacent video signal lines differ in polarity
during any period in which any one of the scanning signal
lines is selected, and in the second drive mode, video signals
transmitted by any two adjacent pairs of adjacent video signal
lines differ in polarity during any period in which any one of
the scanning signal lines is selected, and the capacitance drive
circuit is switchable between a third drive mode correspond-
ing to the first drive mode and a fourth drive mode corre-
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sponding to the second drive mode, such that, in the third
drive mode, potentials at the second ends of the coupling
capacitances connected to the two adjacent video signal lines
respectively change indifferent directions respectively in cor-
relation with the connected video signal lines, and in the
fourth drive mode, potentials at the second ends of the cou-
pling capacitances connected to the two adjacent pairs of
video signal lines respectively change in different directions
respectively in correlation with the connected video signal
lines.

[0034] In a fifth aspect of the present invention, based on
the first aspect of the invention, the coupling capacitances are
connected near the both ends of the video signal lines.
[0035] A sixth aspect of the present invention is directed to
a display method for an active-matrix display device with a
plurality of pixel forming portions for forming an image to be
displayed, a plurality of video signal lines for transmitting a
plurality of video signals representing the image to be dis-
played to the pixel forming portions, a plurality of scanning
signal lines crossing the video signal lines, and a plurality of
coupling capacitances connected at their first ends to the
video signal lines respectively, the pixel forming portions
being arranged in a matrix so as to correspond to the video
signal lines and the scanning signal lines, the method includ-
ing:

[0036] ascanning signal line drive step of selectively driv-
ing the scanning signal lines;

[0037] a video signal line drive step of applying video sig-
nals to the video signal lines by which the signals are to be
transmitted, with their polarities being inverted every prede-
termined unit of period; and

[0038] a capacitance drive step of changing potentials at
second ends of the coupling capacitances that are opposite to
the first ends connected to the video signal lines respectively,
in the same directions in which potentials of the video signal
lines change when the video signals are transmitted.

Effect of the Invention

[0039] According to the first aspect of the present inven-
tion, the capacitance drive circuit changes the potentials at the
second ends of the coupling capacitances that are opposite to
the first ends connected to the video signal lines respectively,
in the same directions in which the potentials of the video
signal lines change when the video signals are transmitted,
and therefore, even when there is not enough time to perform
a precharge operation, the potentials of the video signal lines
can be similarly raised or lowered without performing a pre-
charge operation, so that the potentials of the video signal
lines can be caused to approximate to their prescribed poten-
tials in a short period of time. Moreover, unlike in a precharge
operation, the video signal lines are not charged, so that
power consumption in this regard can be reduced. Further-
more, since TFTs for use in performing a precharge operation
can be omitted from switching elements, production cost can
be reduced, and reduction in yield rate due to failure of TFTs
can be suppressed. In addition, by using the coupling capaci-
tances, it is rendered possible to achieve a liquid crystal panel
with a narrow frame area and low power consumption.

[0040] According to the second aspect of the present inven-
tion, the video signal line drive circuit performs so-called line
inversion drive, so that the capacitance drive circuit changes
the potentials at the second ends of the coupling capacitances
in the same direction, which allows a simplified drive mode,
and typically, the second ends of the coupling capacitances
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can be coupled to the capacitance drive circuit by a single line
(potential propagation line), which allows a simplified con-
figuration.

[0041] According to the third aspect of the present inven-
tion, the video signal line drive circuit performs so-called dot
inversion drive, so that the capacitance drive circuit causes
potentials at the second ends of coupling capacitances con-
nected to any two adjacent video signal lines to change in
different directions in correlation with the connected video
signal lines, and therefore, the drive load on the video signal
line drive circuit can be reduced even in a drive mode that
requires the video signal line drive circuit to have a high drive
capability.

[0042] According to the fourth aspect of the present inven-
tion, the video signal line drive circuit is switchable between
so-called dot inversion drive and two-dot inversion drive, so
that the capacitance drive circuit causes potentials at the sec-
ond ends of coupling capacitances connected to video signal
lines to appropriately change in accordance with the con-
nected video signal lines, and therefore, eveninsuch a device
configuration in which drive modes are switchable as above,
the drive load on the video signal line drive circuit can be
lightened.

[0043] According to the fifth aspect of the present inven-
tion, the coupling capacitances are connected near the oppo-
site ends ofthe video signal lines, and therefore, the potentials
of the video signal lines can be caused to approximate to their
prescribed potentials in a shorter period of time than in the
case where they are driven at one end.

[0044] The sixth aspect of the present invention makes it
possible for a display method to achieve a similar effect to that
achieved by the display device to which the first aspect of the
present invention is directed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG.1isablock diagram illustrating a configuration
example of a liquid crystal display device according to a first
embodiment of the present invention.

[0046] FIG. 2 is a circuit diagram illustrating an equivalent
circuit of a pixel forming portion in the embodiment.

[0047] FIG. 3 is a diagram describing the distribution of
pixel electrode polarities in the embodiment.

[0048] FIG. 4 is a waveform chart of various signals in the
embodiment.
[0049] FIG. 5isablock diagram illustrating a configuration

example of a liquid crystal display device according to a
second embodiment of the present invention.

[0050] FIG. 6isablock diagram illustrating a configuration
example of aliquid crystal display device according to a third
embodiment of the present invention.

[0051] FIG. 7 is a diagram describing the distribution of
pixel electrode polarities in the embodiment.

[0052] FIG. 8 is a waveform chart of various signals in the
embodiment.
[0053] FIG. 9isablock diagram illustrating a configuration

example of a liquid crystal display device according to a
fourth embodiment of the present invention.

[0054] FIG. 10 is a diagram describing the distribution of
pixel electrode polarities in the embodiment.

[0055] FIG. 11 is a block diagram illustrating a configura-
tion example of a conventional liquid crystal display device.
[0056] FIG. 12 is a waveform chart of various signals for
the conventional liquid crystal display device.
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MODES FOR CARRYING OUT THE INVENTION

[0057] Hereinafter, embodiments of the present invention
will be described with reference to the accompanying draw-
ings.

1. First Embodiment

Overall Configuration and Operation of the Liquid
Crystal Display Device

[0058] FIG. 1 is a block diagram illustrating the overall
configuration of an active-matrix liquid crystal display device
according to a first embodiment of the present invention. This
liquid crystal display device includes a display control circuit
200, a source driver (video signal line drive circuit) 300, a gate
driver (scanning signal line drive circuit) 400, a display por-
tion 500, and a capacitance drive circuit 100.

[0059] The display portion 500 is of a homeotropic align-
ment type and is configured so as to be normally black, and
the drive method employed is a so-called line inversion drive
method in which the voltage that is applied to the liquid
crystal of the pixel forming portion is reversed in polarity
every row and also every frame.

[0060] Furthermore, as with the conventional liquid crystal
display device shown in FIG. 11, the display portion 500
includes a plurality (M) of video signal lines SL(1) to SL(M),
a plurality (N) of scanning signal lines GL(1) to GL(N), a
plurality (N) of auxiliary capacitance lines CsL(1) to CsL(N),
and a plurality (MxN) of pixel forming portions provided
along the video signal lines SI.(1) to SL(M) and the scanning
signal lines GL(1) to GL(N). Note that the pixel forming
portion that is provided near the intersection of the scanning
signal line GL(n) and the video signal line SL(m) in associa-
tion therewith will be denoted below by reference characters
“P(n,m)” where n is a natural number of N or less, and m is a
natural number of M or less.

[0061] FIG. 2 illustrates an equivalent circuit of a pixel
forming portion P(n,m) in the display portion 500 of the
present embodiment. As shown in FIG. 2, each pixel forming
portion P(n,m) consists of a TFT 10, which is a switching
element connected at a gate terminal to the scanning signal
line GL(n) and at a source terminal to the video signal line
SL(m) that passes the intersection, a pixel electrode Epix
connected to a drain terminal of the TFT 10, a common
electrode Ecom provided commonly for the pixel forming
portions P(n,m) (where n=1 to N, and m=1 to M), and a liquid
crystal layer, which is an electro-optic element provided com-
monly for the pixel forming portions P(n,m) between the
pixel electrode Epix and the common electrode Ecom.

[0062] Note that each pixel forming portion P(n,m) dis-
plays red (R), green (G), or blue (B), and the pixel forming
portions P(n,m) that display the same color are arranged
along the same video signal lines from among SL(1) to
SL(M), with their order along the scanning signal lines GL(1)
to GL(N) being R, G, B.

[0063] Each pixel forming portion P(n,m) has liquid crystal
capacitances (also referred to as “pixel capacitances™) Clc
formed by the pixel electrode Epix and the common electrode
Ecom, which 1s opposed thereto with respect to the liquid
crystal layer. Two video signal lines SL(m) and SL(m+1) are
arranged with the pixel electrode Epix positioned therebe-
tween, and the video signal line SL(m) is connected to the
pixel electrode Epix via the TFT 10.
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[0064] Furthermore, the auxiliary capacitance line CsL(n)
is formed parallel to the scanning signal line GL(n), and the
pixel forming portion P(n,m) has an auxiliary capacitance
Ccs formed between the pixel electrode Epix and the auxil-
iary capacitance line CsL(n).

[0065] The display control circuit 200 receives a display
data signal DAT and a timing control signal TS, which are
both externally transmitted, and outputs digital image signals
DV, along with a source start pulse signal SSP, a source clock
signal SCK, a latch strobe signal LS, a gate start pulse signal
GSP, a gate clock signal GCK, and a capacitance potential
control signal CS to be described later, which are for use in
controlling the timing of displaying an image on the display
portion 500.

[0066] The source driver 300 receives the digital image
signals DV, the source start pulse signal SSP, the source clock
signal SCK, and the latch strobe signal LS outputted by the
display control circuit 200, and applies drive video signals
S(1) to S(M) to the video signal lines SL(1) to SL(M) in order
to charge the pixel capacitances Clc (and the auxiliary capaci-
tances Ccs) in the pixel forming portions P(n,m) in the display
portion 500. At this time, the source driver 300 sequentially
holds the digital image signals DV, which indicate voltages to
be applied to the video signal lines SL(1) to SL(M), at times
of pulse generation by the source clock signal SCK. There-
after, the digital image signals DV being held are converted
into analog voltages at times of pulse generation by the latch
strobe signal LS.

[0067] Note that such D/A conversion is performed by the
D/A conversion circuit (and a gradation voltage generation
circuit) included in the source driver 300. The D/A conversion
circuit generates analog voltages corresponding to display
gradation levels, for example, by dividing areference voltage,
which is externally provided by the source driver 300 for the
purpose of generating gradation voltages. The D/A conver-
sion circuit generates the analog voltages simultaneously
with the timing as described above, so that the analog voltages
are applied simultaneously to the video signal lines SL(1) to
SL(M) as drive video signals. That is, the present embodi-
ment employs a line-sequential drive method to drive the
video signal lines SL(1) to SL(M). Note that a dot-sequential
drive method in which video signals are sequentially pro-
vided to the video signal lines may be employed.

[0068] On the basis of the gate start pulse signal GSP and
the gate clock signal GCK outputted by the display control
circuit 200, the gate driver 400 applies active scanning signals
G(1) to G(N) sequentially to the scanning signal lines GL(1)
to GL(N).

[0069] During the period in which one of the scanning
signals G(1) to G(N) is active (referred to below as a “period
of selection™), the TFT of a corresponding pixel forming
portion is kept on, and the voltage value of a video signal is
applied to the pixel capacitance via a corresponding video
signal line, so that the voltage value is held during a non-
active period (referred to below as a “period of nonselec-
tion”).

[0070] Inthis manner, drive video signals are applied to the
video signal lines SL(1) to SL(M), and scanning signals are
applied to the scanning signal lines GL(1) to GL(N), whereby
animage is displayed on the display portion 500. Note that the
common electrode Ecom is kept at a common potential Vcom
by a predetermined voltage supplied from an unillustrated
power circuit.
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[0071] Furthermore, as a result of the line inversion drive
being performed as described above, the pixel electrodes
Epix of the pixel forming portions P(n,m) have their poten-
tials inverted in polarity in units of one row as shown in FIG.
3, with respect to the potential of the common electrode
Ecom.

[0072] Furthermore, in the present embodiment, the
capacitance drive circuit 100, which achieves a potential
change as in a precharge operation without performing a
precharge operation, is provided and receives a capacitance
potential control signal CS from the display control circuit
200, thereby driving a potential propagation line PVID. The
potential propagation line PVID is connected through cou-
pling capacitive elements Cp(1) to Cp(M) to the ends of the
video signal lines SL(1) to SL(M) that are opposite to the ends
coupled to the source driver 300. In the present embodiment,
the potential of the potential propagation line PVID is caused
to vary, resulting in potential variations on the video signal
lines SI.(1) to SL(M) as in the precharge operation. This
operation will be described below with reference to F1G. 4.

1.2 Waveforms of Various Signals

[0073] FIG.4isawaveform chart of various signals for the
present liquid crystal display device. As shown in FIG. 4, a
video signal S(m), which is a voltage signal applied to a video
signalline SL(m), has a predetermined voltage value in accor-
dance with the grayscale value (luminance) of a pixel, ie., a
voltage value within the grayscale range from black (lowest
luminance) to white (highest luminance).

[0074] Note that it is necessary to perform alternating-cur-
rent drive in order to prevent the liquid crystal layer from
deteriorating over time, as described earlier, and therefore,
when the common potential Vcom is constant, the common
potential Vcom is set at a mid-point voltage (in the variation
range) of the video signal. The reason for this is that the
potential of the pixel electrode can be converted into an altet-
nating-current potential with respect to the potential of the
common electrode, However, a line inversion drive method in
which the common electrode is driven so as to be in opposite
phase to the video signal may be employed. As a result, the
load on the source driver 300 can be lessened (or its circuit
withstand voltage can be reduced). Moreover, it is also pos-
sible to employ a line inversion drive method in which polar-
ity inversion occurs per unit period of two or more frames,
although the polarity inversion cycle is lengthened.

[0075] Here, as shown in FIG. 4, a potential propagation
signal (denoted below by the same characters “PVID” as the
potential propagation line for transmitting the signal)
changes, i.e., either rises or falls, in the same direction in
which the potential of the video signal S(m) changes during a
period tp of nonselection from the fall of a scanning signal
G(n) to the rise of the next scanning signal G(n+1).

[0076] Accordingly, potential variations of the potential
propagation signal PVID do not cause potential changes of
the pixel electrodes in the pixel forming portions P(n,m) and
P(n+1,m), but the potentials of the video signal lines SL(1) to
SL(M) coupled to the potential propagation line PVID
change in accordance with the capacitance ratios of the cou-
pling capacitive elements Cp(1) to Cp(M) to the video signal
lines SL(1) to SL(M) serially connected thereto. Note that
FIG. 4 shows the amount of change in the potential of the
potential propagation signal PVID as if it were the same as the
amount of change in the potential of the video signal S(m), but
in actuality, these amounts of change are different and they

Jan. 2,2014

are determined on the basis of the capacitance ratios of the
coupling capacitive elements Cp(1) to Cp(M) to the video
signal lines SI(1) to SL(M) and other factors.

[0077] For example, the potential of the video signal S(m)
falls after a lapse of a period tp within the first frame period
shown in FIG. 4, and rises after a lapse of a period tp within
the second frame period. For the period tp, potential variance
of the potential propagation signal PVID does not cause any
changes in the pixel potentials as mentioned earlier, because
no pixel capacitances are charged (here, no charge transfer
occurs), but potential variations of the video signal lines
SL(1)to SL{M) occur without involving the charging (charge
transfer). Here, there is parasitic capacitance between the
video signal lines SL(1) to SL(M) and other conductors (such
as wires and electrodes), and such parasitic capacitance ofthe
video signal lines has a value about 50 times the pixel capaci-
tance. Accordingly, a high drive load is applied on the source
driver 300. Therefore, by changing the potential of the poten-
tial propagation line PVID in the same direction in which the
potential of the video signal S(m) varies, the drive load on the
source driver 300 (after a lapse of a period tp) is lessened, so
that the potential of the video signal line SL(m) can approxi-
mate to the potential of the video signal S(m) in a short period
of time. This effect can be said to be the same as the effect of
changing potentials in the precharge operation, but unlike in
the precharge operation, video signal lines are not charged,
and the potentials of the video signal lines SL.(1) to SL(M) are
simply changed by means of the driving by the capacitance
drive circuit 100 via the coupling capacitive elements Cp(1)
to Cp(M). Therefore, power consumption in this regard can be
reduced. Note that in the present embodiment, by driving the
potential propagation line PVID during a period tp of nonse-
lection, as shown in FIG. 4, the video signal lines SL(1) to
SL(M) are changed in their potentials, but the potential propa-
gation line PVID may be driven during a period of selection
by shortening or omitting the period tp. However, it is more
preferable not to drive the potential propagation line PVID
while the source driver 300 is applying a video signal.
[0078] Furthermore, in the present embodiment, unlike in
the precharge operation, predetermined potentials are not
applied to the video signal lines SL(1) to SL(M) through
charging, and therefore (the voltage values of) the video sig-
nals applied by the source driver 300 are not interfered with.
Accordingly, during the period tp and also other periods, it is
not necessary for switching elements or the like to disconnect
the video signal lines SL(1) to SL(M) from the coupling
capacitive elements Cp(1) to Cp(M) or the potential propa-
gation line PVID. In this manner, the present embodiment
allows TFTs to be omitted from the switching elements, so
that production cost can be reduced and reduction in yield rate
due to failure of TFTs can be suppressed.

[0079] Furthermore, in general, the coupling capacitive
elements Cp(1) to Cp(M) can be formed smaller than TFTs,
and therefore, the present embodiment makes it possible to
achieve a liquid crystal panel with a narrow frame area, and
also makes it possible to achieve lower power consumption in
the entire device since power is not consumed as much as in
the case where TFTs are used.

1.3 Effects of the First Embodiment

[0080] As described above, in the present embodiment, the
potential propagation line PVID and the video signal lines
SL(1) to SL(M) are connected via the coupling capacitive
elements Cp(1) to Cp(M), and the potential of the potential
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propagation line PVID is changed in the same direction in
which the potential of the video signal S(m) varies, so that
even when there is not enough time to perform a precharge
operation, the potential of the video signal line can be simi-
larly raised or lowered without performing a precharge opera-
tion, and the potential of the video signal line can be caused to
approximate to a prescribed potential of the video signal in a
short period of time. Moreover, unlike in a precharge opera-
tion, the video signal lines are not charged, so that power
consumption in this regard can be reduced. Furthermore, in
the present embodiment, since TFTs for use in performing a
precharge operation can be omitted from switching elements,
production cost can be reduced, and reduction in yield rate
dueto failure of TFT's can be suppressed. Inaddition, by using
the coupling capacitive elements Cp(1) to Cp(M), it is ren-
dered possible to achieve a liquid crystal panel with a narrow
frame area and low power consumption.

2. Second Embodiment

2.1 Configuration and Operation of the Liquid
Crystal Display Device

[0081] FIG. 5 is a block diagram illustrating the overall
configuration of an active-matrix liquid crystal display device
according to a second embodiment of the present invention.
This liquid crystal display device includes a display control
circuit 200, a source driver (video signal line drive circuit)
300, a gate driver (scanning signal line drive circuit) 400, a
display portion 500, a capacitance drive circuit 100, and cou-
pling capacitive elements Cp(1) to Cp(M), all of which are the
same as in the first embodiment, but there 1s a difference from
the first embodiment in that second coupling capacitive ele-
ments Cp2(1) to Cp2(M) are further provided. The same
components as those of the first embodiment are denoted by
the same reference characters, therefore any descriptions
thereof will be omitted, and only the second coupling capaci-
tive elements Cp2(1) to Cp2(M) will be described.

[0082] The second coupling capacitive elements Cp2(1) to
Cp2(M) are connected at one end to the ends of the video
signal lines SI(1) to SL(M) that are opposite to the ends
connected to the coupling capacitive elements Cp(1) to
Cp(M), as shown in FIG. 5, and the second coupling capaci-
tive elements Cp2(1) to Cp2(M) are connected at the other
end to the potential propagation line PVID. The waveform
chart of various signals shown in FIG. 4, including potential
variations of the potential propagation line PVID, can be
applied here as well, and therefore, by changing the potential
of the potential propagation line PVID in the same direction
in which the potential of the video signal S(m) varies, the
video signal line SL(m) is driven at both ends, so that the
(entire) potential of the video signal line SL(m) can be caused
to approximate to the potential of the video signal S(m) in a
shorter period of time than in the first embodiment. Note that
coupling capacitances may be provided in place of or in
combination with the first and second coupling capacitances,
such that they are connected to the video signal lines SL(1) to
SL(M) at predetermined midpoints distanced from both ends
of the lines. However, it is often the case that such wiring is
difficult.

2.2 Configuration of the Second Embodiment

[0083] As described above, in the present embodiment, the
potential propagation line PVID and the video signal lines
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SL(1) to SL(M) are connected via the coupling capacitive
elements Cp(1) to Cp(M) and the second coupling capacitive
elements Cp2(1) to Cp2(M), and the potential of the potential
propagation line PVID is caused to change in the same direc-
tion in which the potential of the video signal S(m) varies, so
that the potential of the video signal line can be caused to
approximate to a prescribed potential of the video signal in a
shorter period of time (than in the first embodiment). More-
over, as in the first embodiment, it is possible to achieve the
effect of reducing power consumption, the effect of reducing
production cost, the effect of suppressing reduction in yield
rate caused by TFTs, and the effect of achieving a liquid
crystal panel with a narrow frame area and low power con-
sumption.

3. Third Embodiment

3.1 Configuration and Operation of the Liquid
Crystal Display Device

[0084] FIG. 6 is a block diagram illustrating the overall
configuration of an active-matrix liquid crystal display device
according to a third embodiment of the present invention.
This liquid crystal display device includes a display control
circuit 200, a source driver (video signal line drive circuit)
300, a gate driver (scanning signal line drive circuit) 400, and
a display portion 500, which are the same as in the first
embodiment, in addition to a capacitance drive circuit 110,
which operates in a different manner from that of the first
embodiment. Moreover, the same coupling capacitive ele-
ments Cp(1) to Cp(M) as in the first embodiment are pro-
vided, but there is a difference from the first embodiment in
that the coupling capacitive elements Cp(1) to Cp(M) are
connected to either a first potential propagation line PVID1 or
a second potential propagation line PVID2 alternatingly in
order of arrangement, as shown in FIG. 6. In addition, instead
of employing the line inversion drive method, the present
embodiment employs a so-called dot inversion drive method
in which the voltage of a video signal to be applied to the
liquid crystal is inverted in polarity every video signal line
and also every vertical scanning period. The same compo-
nents as those ofthe first embodiment are denoted by the same
reference characters, therefore any descriptions thereof will
be omitted, and only the drive mode of the present liquid
crystal display device and the operation of the capacitance
drive circuit 110 will be described.

[0085] FIG. 7 is a diagram describing the polarity of the
pixel electrode in each pixel forming portion. In the present
embodiment, the pixel electrode potentials of adjacent pixel
forming portions are opposite in polarity, as shown in FIG. 7,
and from this, it can be appreciated that the dot inversion drive
method is employed. As a result of the dot inversion drive
method, the potential of the pixel electrode Epix in each pixel
forming portion P(n,m) is inverted in polarity with respect to
the potential of the common electrode Ecom, every column
and every row, as shown in FIG. 7, and therefore, it is not
possible to employ the configuration that can be employed in
the first embodiment in which the drive load on the source
driver 300 is lessened (or its circuit withstand voltage is
reduced) by changing the common potential Vcom. Accord-
ingly, there is more need to lessen the load on the source driver
300. Note that although the cycle of polarity inversion is
lengthened, it is possible to employ a dot inversion drive
method in which polarity inversion occurs every unit period
of two or more frames.
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[0086] Furthermore, in the configuration of the first
embodiment, the polarity changes row by row, i.e., a video
signal line SL(m) and a video signal line S.(m+1) adjacent
thereto are different in polarity, and therefore, the potential of
the potential propagation line PVID cannot be changed in the
same directions in which the potentials of these video signal
lines change. Therefore, the first potential propagation line
PVID1 and the second potential propagation line PVID2 are
provided as shown in FIG. 6, such that their potentials change
in different directions, whereby the video signal line SL(m)
and the video signal line SI.(m+1) adjacent thereto change in
polarity in different directions. This will be described in detail
below with reference to FIG. 8.

3.2 Waveforms of Various Signals

[0087] FIG. 8isa waveform chart of various signals for the
liquid crystal display device according to the third embodi-
ment. The video signal S(m) and the scanning signals G(n)
and G(n+1) shown in FIG. 8 are the same as those shown in
FIG. 4, and the potential propagation signal transmitted by
the potential propagation line PVID1 shown in FIG. 8 (de-
noted below by the same characters “PVID1” as the potential
propagation line for transmitting the signal) has the same
waveform as the potential propagation signal PVID shown in
FIG. 4, but there is a difference from the first embodiment
shown in FIG. 4 in that FIG. 8 additionally shows a video
signal S(m+1), which is in opposite phase (opposite polarity)
to the video signal S(m), and a potential propagation signal
transmitted by the potential propagation line PVID2 (denoted
below by the same characters “PVID2” as the potential propa-
gation line for transmitting the signal), which is in opposite
phase to the potential propagation signal PVID.

[0088] As described earlier, the present embodiment
employs the dot inversion drive method, and therefore, the
video signal S(m) and the video signal S(m+1) are opposite in
polarity. Accordingly, the two potential propagation lines
PVIDI1 and PVID2 are required; the potential propagation
line PVIDI is connected to the video signal lines SL(1),
SL(3), ..., SL(m), . . ., and SL(M-1), and the potential
propagation signal PVID2 is connected to the video signal
lines SI(2), SL.(4), .. ., SL(m+1), ..., and SL(M), as shown
in FIG. 6. The potential propagation signals PVID1 and
PVID2 change, i.e., rise or fall, in the same directions in
which the potentials of the video signals S(m) and S(m+1)
change, during the period tp of nonselection.

[0089] Accordingly, potential variations of the potential
propagation signals PVID1 and PVID2 do not cause any
changes in the pixel electrode potentials of the pixel forming
portions P(n,m) and P(n+1, m), but, for example, after a lapse
ofaperiod tp within the first frame period shown in FIG. 8, the
potential of the video signal S(m) falls, and the potential of the
video signal S(m+1) rises. During the period tp, no pixel
capacitance is charged (here, no charge transfer occurs), as
described earlier, and therefore, the pixel potentials do not
change, but the potential variations of the video signal lines
SL(1) to SL(M) occur without the charging (charge transfer).
[0090] Here, a high drive load is applied on the source
driver 300, as described earlier, and therefore, the drive load
on the source driver 300 after the lapse of a period tp is
reduced by changing the potential of the potential propaga-
tion lines PVID in the same directions in which the potentials
of the video signals S(m) and S(m+1) vary, thereby causing
the potentials of the video signal lines SL(m) and SL(m+1) to
approximate to the potentials of the video signals S(m) and
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S(m+1) in a short period of time. This effect can be said to be
similar to the effect of changing potentials in a precharge
operation, but unlike in the precharge operation, the video
signal line is not charged, and the potentials of the video
signal lines SL(1) to SL(M) are simply changed by means of
the driving by the capacitance drive circuit 100 via the cou-
pling capacitive elements Cp(1) to Cp(M). Therefore, as in
the first embodiment, power consumption in this regard can
be reduced.

3 3 Effects of the Third Embodiment

[0091] As described above, in the case where the present
embodiment employs the dot inversion drive method, the
potential propagation lines PVID1 and PVID2 and the video
signal lines SI(1) to SL(M) are connected via the coupling
capacitive elements Cp(1) to Cp(M), and the potentials of the
potential propagation lines PVID1 and PVID2 are changed in
the same directions in which the potentials of the video sig-
nals S(m) and S(m+1) vary, so that the potentials of the video
signal lines can be caused to approximate to prescribed poten-
tials of the video signals in a short period of time. Moreover,
as in the first embodiment, it is possible to achieve the effect
of reducing power consumption, the effect of reducing pro-
duction cost, the effect of suppressing reduction in yield rate
caused by TFTs, and the effect of achieving a liquid crystal
panel with a narrow frame area and low power consumption.
Note that the first embodiment does not require the two poten-
tial propagation lines PVID1 and PVID2 as required in the
third embodiment, and therefore is advantageous in that the
configuration and the drive mode can be more simplified.

4. Fourth Embodiment

4.1 Configuration and Operation of the Liquid
Crystal Display Device

[0092] FIG. 9 is a block diagram illustrating the overall
configuration of an active-matrix liquid crystal display device
according to a fourth embodiment of the present invention.
This liquid crystal display device includes a display control
circuit 200, a source driver (video signal line drive circuit)
300, a gate driver (scanning signal line drive circuit) 400, and
adisplay portion 500, which are the same as those of the first
embodiment, but it includes a capacitance drive circuit 120
that operates differently from those of the first through third
embodiments.

[0093] Furthermore, the same coupling capacitive ele-
ments Cp(1) to Cp(M) as in the first or third embodiment are
provided, but there is a difference from the third embodiment
in that the coupling capacitive elements Cp(1) to Cp(M) are
connected sequentially to one of the first through fourth
potential propagation lines PVID1 to PVID4 in recurring
patterns, as shown in FI1G. 9.

[0094] Furthermore, the present embodiment employs and
can be switched between the dot inversion drive method of the
third embodiment and a so-called (one line/) two-dot inver-
sion drive method in which the voltage of a video signal to be
applied to the liquid crystal is inverted in polarity every sec-
ond video signal line and also every vertical scanning period.

[0095] The same components as those of the third embodi-
ment are denoted by the same reference characters, therefore
any descriptions thereof will be omitted, and only the drive
mode by the two-dot inversion drive method characteristic of
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the present liquid crystal display device and the operation of
the capacitance drive circuit 120 will be described with ref-
erence to FIG. 10.

[0096] FIG. 10 is a diagram describing the polarity of the
pixel electrode in each pixel forming portion where the two-
dotinversion drive method is employed. As shown in F1G. 10,
in the present embodiment, two adjacent pixel forming por-
tions whose pixel electrode potentials have the same polarity
are paired (referred to below as a “first pair”), and the pixel
electrode potentials of two pixel forming portions in a pair
(referred to below as a “second pair”) adjacent to the first pair
are in opposite polarity to the first pair. Moreover, referring to
FIG. 10, the first and second pairs are alternatingly provided,
and from this, it can be appreciated that the two-dot inversion
drive method is employed.

[0097] In the case where the two-dot inversion drive is
performed, as in the case where the dot inversion drive is
performed, the configuration in which the load on the source
driver 300 is lessened by changing the common potential
Vecom cannot be employed here. Accordingly, there is more
need to lessen the load on the source driver 300 than in the
case of the line inversion drive. Note that although the cycle of
polarity inversion is lengthened, it is possible to employ a
two-dot inversion drive method in which polarity inversion
occurs every unit period of two or more frames.

[0098] Here, the liquid crystal display of the present
embodiment is configured so as to be capable of providing
stereoscopic display that can be seen with the naked eye, in
addition to providing normal display as in the first through
third embodiments. Specifically, the display portion 500 is
provided at the front with an unillustrated switching liquid
crystal panel for creating an optical parallax barrier, and the
switching liquid crystal panel controls the direction in which
light from the display portion 500 travels, thereby splitting
the light so that different patterns of light reach the left and
right eyes. The configuration of a liquid crystal display device
employing such a parallax barrier mode is well-known, and
therefore any detailed description of its configuration and
operation will be omitted.

[0099] When such a liquid crystal display device provides
stereoscopic display, patterns of display (light) from adjacent
pixel forming portions reach different eyes, so that the display
portion 500 displays a left-eye image and a right-eye image
every different pixel (i.e., they are displayed alternatingly
pixel by pixel). Accordingly, in the case where the dot inver-
sion drive is performed, the pixel electrode potential of the
pixel forming portion for right-eye image formation and the
pixel electrode potential of the pixel forming portion for
left-eye image formation are different in potential, providing
an unnatural sense such as different brightness between the
left-eye and right-eye images. Therefore, to prevent such an
unnatural sense from being caused, the two-dot inversion
drive method is employed here.

[0100] Inthecase where stereoscopic display is provided in
the present embodiment, the potential propagation lines
PVID1 and PVID2 are coupled as a pair, and the potential
propagation lines PVID3 and PVID4 are coupled as another
pair, such that the lines in the same pair are equal in polarity,
and lines from different pairs are in opposite polarity; the
potential propagation lines PVIDI1 to PVID4 are driven by the
capacitance drive circuit 120 such that their potentials change
in the same directions in which the potentials of the video
signal lines SL(1) to SL(M) change.
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[0101] Furthermore, in the case where normal display is
provided in the present embodiment, as in the third embodi-
ment, to achieve the same function as that of the potential
propagation line PVIDI in the third embodiment, the poten-
tial propagation lines PVID1 and PVID3 are coupled as a pair,
and to achieve the same function as that of the potential
propagation line PVID2 in the third embodiment, the poten-
tial propagation lines PVID2 and PVID4 are coupled as
another pair, such that the lines in the same pair are equal in
polarity, and lines from different pairs are in opposite polar-
ity; the potential propagation lines PVID1 to PVID4 are
driven by the capacitance drive circuit 120 such that their
potentials change in the same directions in which the poten-
tials of the video signal lines SL(1) to SL(M) change.
[0102] In this manner, the present liquid crystal display
device employs and switches between the two-dot inversion
drive method and the dot inversion drive method, and in this
configuration also, it is possible to achieve a similar effect to
the aforementioned effect of changing potentials in the pre-
charge operation, without charging the video signal lines
unlike in the precharge operation.

4.2 Effects of the Fourth Embodiment

[0103] As described above, in the present embodiment,
even in the case where the dot inversion drive method and the
two-dot inversion drive method are employed and switched
therebetween, the potentials of the potential propagation lines
PVID1 to PVID4 are appropriately set so as to change in the
same directions in which the potentials of the video signals
S(1) to S(M) vary, thereby causing the potentials of video
signal lines to approximate to their prescribed potentials in a
short period of time. Moreover, as in the first embodiment, it
1s possible to achieve the effect of reducing power consump-
tion, the effect of reducing production cost, the effect of
suppressing reduction in yield rate caused by TFTs, and the
effect of achieving a liquid crystal panel with a narrow frame
area and low power consumption.

5. Variant

[0104] In the second embodiment, the second coupling
capacitive elements Cp2(1) to Cp2(M) are additionally pro-
vided to the configuration of the first embodiment, but the
second coupling capacitive elements Cp2(1) to Cp2(M) or a
larger number of coupling capacitive elements may be addi-
tionally provided to the third or fourth configuration.

[0105] Furthermore, in the above embodiments, the cou-
pling capacitive elements Cp(1) to Cp(M) or the second cou-
pling capacitive elements Cp2(1) to Cp2(M) have been
described as each being a single capacitive element, but each
of them may consist of a plurality of coupling capacitive
elements.

[0106] Furthermore, in the above embodiments, the num-
ber of potential propagation lines is one, two, or four, but
another number of potential propagation lines may be pro-
vided in accordance with the mode of drive.

[0107] Furthermore, the above embodiments have been
described with respect to the examples of display devices
using liquid crystal elements, but the present invention can be
applied as well to display devices using LEDs (light emitting
diodes) such as organic EL (electro luminescence) elements
or other display devices, so long as they are active-matrix
display devices that provide display by changing the poten-
tials of video signal lines with predetermined capacitance.
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INDUSTRIAL APPLICABILITY

[0108] The present invention is applied to display devices
such as active-matrix liquid crystal display devices, and is
specifically suitable for high-resolution display devices to
which enough time to perform a precharge operation is not
given.

DESCRIPTION OF THE REFERENCE
CHARACTERS

[0109] 10 TFT (switching element)

[0110] 100, 110, 120 capacitance drive circuit

[0111] 200 display control circuit

[0112] 300 source driver

[0113] 400 gate driver

[0114] 500 display portion

[0115] DAT display data signal (image signal)

[0116] DV digital image signal

[0117] CS capacitance potential control signal

[0118] Clc liquid crystal capacitance (pixel capacitance)
[0119] Ccs auxiliary capacitance

[0120] Ecom common electrode

[0121] Vcom common potential

[0122] Epix pixel electrode

[0123] GL(n) scanning signal line (n=1 to N)

[0124] SL(m)data line (m=1 to M)

[0125] Cp(m), Cp2(m) coupling capacitance (m=1 to M)
[0126] P(n,m) pixel forming portion (n=1 to N, m=1 to M)
[0127] PVIDI1 to PVID4 potential propagation line (poten-
tial propagation signal)

1. An active-matrix display device with a plurality of pixel
forming portions for forming an image to be displayed, a
plurality of video signal lines for transmitting a plurality of
video signals representing the image to be displayed to the
pixel forming portions, and a plurality of scanning signal
lines crossing the video signal lines, the pixel forming por-
tions being arranged in a matrix so as to correspond to the
video signal lines and the scanning signal lines, the device
comptising:

a scanning signal line drive circuit for selectively driving

the scanning signal lines respectively;

a video signal line drive circuit for applying video signals
to the video signal lines by which the signals are to be
transmitted, with their polarities being inverted every
predetermined unit of period;

a plurality of coupling capacitances connected at their first
ends to the video signal lines; and

a capacitance drive circuit for changing potentials at sec-
ond ends of the coupling capacitances that are opposite
to the first ends connected to the video signal lines
respectively, in the same directions in which potentials
of the video signal lines change when the video signals
are transmitted.

2. The display device according to claim 1, wherein,

the video signal line drive circuit applies the video signals
to the video signal lines respectively such that the video
signals transmitted by the video signal lines are equal in
polarity during any period in which any one of the scan-
ning signal lines is selected, and

the capacitance drive circuit changes the potentials at the
second ends of the coupling capacitances in the same
direction.
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3. The display device according to claim 1, wherein,

the video signal line drive circuit applies the video signals
to the video signal lines respectively such that video
signals transmitted by any two adjacent video signal
lines differ in polarity during any period in which any
one of the scanning signal lines is selected, and

the capacitance drive circuit causes potentials at the second
ends of coupling capacitances connected to the two adja-
cent video signal lines respectively to change in different
directions respectively in correlation with the connected
video signal lines.

4. The display device according to claim 1, wherein,

the video signal line drive circuit is switchable between
first and second drive modes, and applies the video sig-
nals to the video signal lines respectively such that, in the
first drive mode, video signals transmitted by any two
adjacent video signal lines differ in polarity during any
period in which any one of the scanning signal lines is
selected, and in the second drive mode, video signals
transmitted by any two adjacent pairs of adjacent video
signal lines differ in polarity during any period in which
any one of the scanning signal lines is selected, and

the capacitance drive circuit is switchable between a third
drive mode corresponding to the first drive mode and a
fourth drive mode corresponding to the second drive
mode, such that, in the third drive mode, potentials at the
second ends of the coupling capacitances connected to
the two adjacent video signal lines respectively change
in different directions in correlation with the connected
video signal lines, and in the fourth drive mode, poten-
tials at the second ends of the coupling capacitances
connected to the two adjacent pairs of video signal lines
change respectively in different directions respectively
in correlation with the connected video signal lines.

5. The display device according to claim 1, wherein the
coupling capacitances are connected near the both ends of the
video signal lines.

6. A display method for an active-matrix display device
with a plurality of pixel forming portions for forming an
image to be displayed, a plurality of video signal lines for
transmitting a plurality of video signals representing the
image to be displayed to the pixel forming portions, a plural-
ity of scanning signal lines crossing the video signal lines, and
a plurality of coupling capacitances connected at their first
ends to the video signal lines respectively, the pixel forming
portions being arranged in a matrix so as to correspond to the
video signal lines and the scanning signal lines, the method
comprising:

a scanning signal line drive step of selectively driving the

scanning signal lines;

a video signal line drive step of applying video signals to
the video signal lines by which the signals are to be
transmitted, with their polarities being inverted every
predetermined unit of period; and

a capacitance drive step of changing potentials at second
ends of the coupling capacitances that are opposite to the
first ends connected to the video signal lines respec-
tively, in the same directions in which potentials of the
video signal lines change when the video signals are
transmitted.



THMBW(EF)

[R50 i (% RIAR) A (i)
o (S RIA) A (i2)

S 3T H (B FIR) A (F)
HRIK A A

KA

IPCHE&

CPCH¥%k=

5648

AT
ShapeE i

BEG®F)

EZRBEREER , BEEL (PVID) MIMIAESLSL (1) ESL AT—s
(M) BEBABATHCP (1) ECp (M) MEAREBE (100)E ©
) BEEEEEEL (PVID ) WEBEMNEIFERBEMMESTS (m)
MBI ERAE LT, £R , BIESERZBWNERPITMAE
BIRME , B A ETRRITME BIRENER TR H SR REMHE

%,

SR B,

ERRENMERAE

12

US20140002432A1 K (AE)B
US14/005164 FER
RFEMHE

RE , 1554

EERA&H

KUWABARA NOBUHIRO

KUWABARA, NOBUHIRO

G09G3/36

patsnap

2014-01-02

2012-04-09

G09G3/3614 G09G3/3648 G09G2300/0876 G09G2310/0248 G09G2310/08

2011090714 2011-04-15 JP

uS9478183

Espacenet USPTO

200
<

DISPLAY

CONTROL

CIRCUIT

CS

GSP| 1GCK

CIRCUIT

a0 Rolid s [em
BL() [-a-mneei e d
2( -4 H : H
&5 el ;
=
wo| ol
3 G
>
6L.aD ; ;
E O -
i A—— S S—
CAPACITANCE [
BRIVE PVID \ e T T+ cs
100 Gp(h) Co@  CpGI-D LY O)


https://share-analytics.zhihuiya.com/view/ffa77726-3a2d-4321-9a36-933cf0f86093
https://worldwide.espacenet.com/patent/search/family/047009293/publication/US2014002432A1?q=US2014002432A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140002432%22.PGNR.&OS=DN/20140002432&RS=DN/20140002432

