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LIQUID CRYSTAL DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] This invention generally relates to a liquid crystal
display device driven by video signals derived from regu-
larly reversing the polarity of pixel signals and, more
particularly, to a liquid crystal display device with memories
for holding such video signals in digital form and supplying
the video signals to pixel electrodes.

BACKGROUND OF THE INVENTION

[0002] Liquid crystal display (LED) devices have the
advantages of being light weight, thin, and consuming low
power, and as a result LCDs have been used for display
devices for compact information processing terminals, such
as mobile phones, electric dictionaries, etc. Since those
compact information processing terminals are usually driven
by batteries, it is quite important to reduce power consump-
tion from a view point of making their operation time longer.
In the case of a mobile phone, for instance, its power
consumption must be as little as possible, at least in the
standby state. As a method to comply with such a require-
ment, Japanese Patent Application Tokkaihei 58-23091 dis-
closes an image display device with a digital memory
provided for each pixel to hold a video signal. In this device,
a significant reduction of power consumption can be made
by suspending the operation of peripheral driving circuits
except a control circuit to control the polarity of video
signals supplied from the digital memory to pixel electrodes.

[0003] Meanwhile, mobile phones have been equipped
with color halftone and moving picture display devices for
internet, TV phone, etc. and further require high definition
display devices with lower power consumption. In order to
meet such requirements, a liquid crystal display device has
been proposed to provide each pixel with a switch for
selecting either one of two modes of operation: a normal
display mode using ordinary thin film transistors and a still
picture display mode using a digital memory. In this liquid
crystal display device, where an area per pixel is made small
to achieve high definition display, the digital memory pro-
vided for each pixel is necessarily so small in size that the
digital memory restricts the driving capability of each pixel.
In the case of such a restriction, it is quite difficult to secure
a sufficient tolerance for dispersion of device characteristics
depending on the device production process. Where the
driving capability of a digital memory is lower than its
designed values with respect to an electric capacitor of a
liquid crystal and its auxiliary capacitor, a point defect takes
place at a pixel mistakenly driven by that digital memory in
the still picture display mode. This results in a lower yield
rate of the liquid crystal display device.

SUMMARY OF THE INVENTION

[0004] The present invention provides a liquid crystal
display device configured to reduce such point defects
caused by the driving capability of a digital memory.

[0005] Aliquid crystal display device of the present inven-
tion includes pixels, pixel switches to provide video signals,
memories, connection control circuits, auxiliary capacitors,
and separation circuits. Each pixel has pixel and common
electrodes and a liquid crystal layer held between the pixel
and common electrodes. The video signals are supplied to
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the pixel electrodes through the pixel switches. The memo-
ries store the video signals in a digital form. The control
circuits connect the memories to the pixel electrodes and
periodically reverse, with respect to a potential of the
common electrode, the polarity of the video signals supplied
from the memories to the pixel electrodes. The auxiliary
capacitor lines are capacitor-coupled to the pixel electrodes
and are also connected to potential setting terminals. The
separation circuits make the auxiliary capacitor lines sepa-
rate from the potential setting terminals and keep the poten-
tial setting terminals in an electrically floating state during a
period of time when the connection control circuits connect
the memories to the pixels.

[0006] In this liquid crystal display device, as set forth
above, the separation circuits make the auxiliary capacitor
lines separate from the potential setting terminals and keep
the potential setting terminals in an electrically floating state
during a period of time when the connection control circuits
connect the memories to the pixels. As a result, since the
auxiliary capacitor lines and auxiliary capacitors between
the pixel electrodes are removed from capacitive loads to
and from which the memories charge and discharge the
video signal, respectively, the memories can correctly drive
the pixels in response to the video signal even where the
driving capability of the memories are lower than their
designed values due to the dispersion of device character-
istics based on the device production process. Thus, the
liquid crystal display device can substantially avoid point
defects on the display screen possibly caused by the insuf-
ficient driving capability of the memories.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] A more complete appreciation of the present inven-
tion and many of the attendant advantages thereof will be
readily obtained as the same becomes better understood by
reference to the following detailed description when con-
sidered in connection with the accompanying drawings,
wherein:

[0008] FIG. 1 is a schematic plan view to show the
structure of an embodiment of a liquid crystal display device
in accordance with the present invention,

[0009] FIG. 2 shows equivalent circuits of pixels and their
peripheral components of the liquid crystal display device
shown in FIG. 1;

[0010] FIG. 3 shows operation time charts of the equiva-
lent circuits described in FIG. 2;

[0011] FIG. 4 is a simplified disposition of auxiliary
switches shown in FIG. 1;

[0012] FIG. 5 is a first modification to the auxiliary
switches shown in FIG. 4;

[0013] FIG. 6 is a second modification to the auxiliary
switches shown in FIG. 4;

[0014] FIG. 7 is a third modification to the auxiliary
switches shown in FIG. 4;

[0015] FIG. 8 is a fourth modification to the auxiliary
switches shown in FIG. 4; and

[0016] FIG. 9 is a fifth modification to the auxiliary
switches shown in FIG. 4;
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] Embodiments of an active matrix type liquid crys-
tal display device in accordance with the present invention
will be explained below with reference to the attached
figures, in which like reference numerals indicate identical
or corresponding elements throughout the figures. The
active matrix display device is applicable to monitor dis-
plays of compact information processing terminals that are
enabled to operate in an ordinary display mode of moving
pictures and in a still picture display mode as well.

[0018] FIG. 1 shows a schematic plan view of the struc-
ture of such an active matrix type liquid crystal display
device and FIG. 2 shows equivalent circuits of the pixels
and their peripheral components in the liquid crystal display
device shown in FIG. 1.

[0019] As shown in FIG. 1, the liquid crystal display
device includes a display panel 1 and a display controller 2
to control the display panel 1. The display panel 1 is
provided with a liquid crystal layer LQ, as an optical
modulator, held between a circuit array substrate AR and a
counter substrate CT. The display controller 2 is disposed on
a driver substrate provided independently of the display
panel 1.

[0020] The array substrate AR is equipped with pixel
electrodes PE, , PE,, PE, , ..., and PE_ , (collectively or
individually called “PE”), scanning lines Y1, Y2, Y3, .. .,
and Ym, (collectively or individually called “Y”), signal
lines X1, X2, X3, . . ., and Xn, (collectively or individually
called “X”), pixel switches 11,,, 11,,, 11,5, ..., and 11,
(collectively or individually called “117), auxiliary capacitor
lines 12,,12,,12,, . . ., and 12, (collectively or individu-
ally called “12”), separation circuits, or auxiliary capacitor
switches, including thin film transistor switches 20,, 20,,
20,, ..., and 20_, (collectively or individually called “20%),
and 21,,21,,21,,...,and 21 _, (collectively or individually
called “217), and scanning and signal line drivers 3 and 4.

[0021] The pixel electrodes PE,,, PE,,, PE,5, . . ., and
PE_.., (collectively or individually called “PE”) are disposed
in a matrix form on a glass substrate. The scanning and
signal lines Y and X are provided along lines and rows of the
pixel electrodes PE, respectively. The pixel switches 11 are
provided adjacently to cross-points of the scanning and
signal lines Y and X, respectively, and supply a video signal
Vpix from the signal line X to the pixel electrodes PE,
respectively, in response to scanning signals supplied to the
scanning lines Y when the signal line drivers 4 turn on. The
auxiliary capacitor lines 12 are provided approximately
along the scanning lines Y, respectively, and are also pro-
vided across the lines of the pixel electrodes PE, respec-
tively. The separation circuits 20 and 21 make the auxiliary
capacitor lines 12 separated electrically from a potential
setting terminal PVcs of the display controller 2. The
separation circuits 20 and 21 each are connected between
both end terminals of the auxiliary capacitor lines 12 and the
potential setting terminal PVes. The scanning and signal line
drivers 3 and 4 drive the scanning and signal lines Y and X,
respectively. The pixel switches 11 and separation circuits or
auxiliary capacitor switches 20 and 21 are formed on the
substrate AR as, for example, integrated circuits of N
channel polycrystalline silicon thin film transistors (TFTs).
The scanning and signal line drivers 3 and 4 and the thin film
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transistors 11 are also integrated on the array substrate AR
as polycrystalline silicon P-channel and N-channel thin film
transistors by applying same manufacturing processes to
them.

[0022] The counter substrate CT includes a single com-
mon electrode CE indicated in a dotted and solid line, a color
filter, etc. The common electrode CE is provided opposite to
the pixel electrodes PE and is connected to a potential setting
terminal PVcom of the display controller 2 as indicated in a
dotted line in FIG. 1.

[0023] The display controller 2 receives video and syn-
chronizing signals supplied from an external source, for
instance, and generates a pixel signal Vpix in the ordinary
mode and horizontal and vertical scanning control signals
XCT and YCT, respectively. The vertical scanning control
signal YCT includes a start pulse, a vertical clock pulse, an
output enable signal ENAB, etc., and is supplied to the
scanning line driver 3. Likewise, the horizontal scanning
control signal XCT includes a start pulse, a horizontal clock
pulse, a polarity reversing signal, etc. and is supplied to the
signal line driver 4 together with the video signal Vpix.

[0024] The scanning line driver 3 includes a shift register,
a buffer circuit, etc. and provides a scanning signal sequen-
tially to the scanning lines Y to enable the pixel switches 11
to operate, respectively, every vertical scanning (frame)
period in response to the vertical scanning control signal
YCT. Every vertical scanning period, the shift register shifts
the vertical start pulse supplied in synchronization with the
vertical clock so that one of the scanning lines Y is selected
and the shift register outputs the scanning signal to the
selected scanning line with reference to the enable signal
ENAB. The enable signal ENAB is kept at a high level to let
the scanning line driver 3 output the scanning signal during
an effective scanning period of the vertical scanning period
but is kept at a low level to prohibit the scanning line driver
3 from outputting the scanning signal during a vertical
blanking period excluding the effective scanning period
from the vertical scanning period.

[0025] The signal line driver 4 includes a shift register,
analog switches, etc. and carries out series-parallel conver-
sion and sampling processes of a video signal Vpix supplied
from the display controller 2 during one horizontal period (I
H) in which each horizontal scanning line Y is driven by the
horizontal scanning signal. As a result, the driver 4 outputs
analog video signals and supplies those signals to the signal
lines X in response to the horizontal scanning control signal
XCT.

[0026] As shown in FIG. 1, the display controller 2
outputs a common potential Veom from the potential setting
terminal PVcom and an auxiliary capacitor potential Vcs
from another potential setting terminal PVes. The common
and auxiliary capacitor potentials Vcom and Vs are set at
the common electrode CE and auxiliary capacitor lines 12,
respectively, and may be equal in value to each other, for
instance. The common potential Vcom reverses its levels
from OV to 5V or vice versa every horizontal scanning
period (H) in the ordinary display mode and reverses its
level from OV to 5V or vice versa every frame period (F) in
the still picture mode. In the ordinary display mode, how-
ever, the reversing of common potential level Vcom from
0V to 5V or vice versa may be carried out every two
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scanning periods (2H) or every one frame period (F) instead
of reversing the same every one horizontal scanning period
(1H).

[0027] The polarity reversing signal is supplied to the
signal line driver 4 in synchronization with the reversing of
common potential level Veom. Thus, the signal line driver
4 outputs the video signal Vpix with the amplitude of OV to
5V, the polarity of which is reversed with respect to the
common potential Vcom, in response to the polarity signal
in the ordinary display mode, and also outputs the video
signal Vpix with halftone limitations to still pictures and
then ceases its operation in the still picture display mode.

[0028] The liquid crystal display device 1 is configured to
drive the liquid crystal layer in a normally white mode so
that a black display is carried out by applying the video
signal Vpix of 5V, for example, to the pixel electrode PE
with respect to the common potential Vcom of OV set at the
common electrode CE. As set forth above, the liquid crystal
display device is driven by the common-inversion drive
scheme in the ordinary display mode but is driven by the
frame-reversal drive scheme in the still picture display
mode. In the common-inversion drive scheme, the video
signal Vpix and the common potential Vcom are reversed
alternatively every horizontal scanning period (H) while, in
the frame-reversal drive scheme, they are reversed alterna-
tively every frame period (F). The display screen is com-
posed of pixels PX,,, PX,,, PX5, ..., PX, ., (collectively
or individually called “PX”). The pixel PX includes the pixel
electrode PE, the common electrode CE, and the liquid
crystal layer LQ held by the electrodes PE and CE.

[0029] Further, as shown in FIG. 2, digital memory units
13,,,13,,,13,5, .. ., and 13, (collectively or individually
called “13”), and connection control circuits or connection
controllers 14, 14.,, 14,5, . . ., and 14, , (collectively or
individually called “14”), are provided for the pixels PX.
The pixel electrodes PE and the common electrode CE
define electric capacitors holding the liquid crystal layer LQ
as a dielectric material. The capacitors are connected to the
pixel switches 11 and auxiliary capacitors CS;;, CS,,, CSy5,
.. .,and CS_, (collectively or individually called “CS”).
The pixel switch 11 selectively receives the video signal
Vpix on the signal lines X. The auxiliary capacitor CS has
an MIM (metal-insulation-metal) structure to include a first
electrode made of a part of the auxiliary capacitor line 12,
a second electrode connected to the pixel electrode PE
opposite to the first electrode, and an insulation layer held
between the first and second electrodes.

[0030] The auxiliary capacitor switches 20 and 21 are
controlled by a switch control signal SW supplied from the
display controller 2. In the ordinary display mode, the
control signal SW is applied to the auxiliary capacitor
switches 20 and 21 and makes the switches 20 and 21
conductive so that the auxiliary capacitor lines 12 are
electrically connected to the potential setting terminal PVcs.
In the still picture display mode, however, the auxiliary
capacitor switches 20 and 21 are not conductive so that the
auxiliary capacitor lines 12 are electrically separated from
the potential setting terminal PVcs and are in electrically
floating states.

[0031] The pixel switches PE are driven in response to the
scanning signals applied to the scanning lines Y to transfer
the video signal Vpix applied to the signal lines X to the
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pixel electrodes PE. The auxiliary capacitors CS are larger
in capacity than the liquid crystal capacitors and charge or
discharge the video signal Vpix applied to the pixel elec-
trodes PE. In the case that the auxiliary capacitors CS hold
the video signal by charging or discharging the same, the
video signal thus held compensates the potential held by the
liquid crystal capacitors when the pixel switches 11 are not
conductive. This properly maintains the potential deference
between the pixel and common electrodes PE and CE.

[0032] As shown in FIG. 2, each digital memory unit 13
includes P-channel polycrystalline silicon thin film transis-
tors Q1, Q3, and Q5, and N-channel polycrystalline silicon
thin film transistors Q2 and Q4, and holds the video signal
from the pixel switch 11 to the pixel electrode PE and
controller 14. Each controller 14 includes N-channel poly-
crystalline silicon thin film transistors Q6 and Q7, and
controls both an electrical connection between the pixel
electrode PE and the digital memory unit 13 and an output
polarity of a video signal held at the digital memory unit 13.
The thin film transistors Q1 and Q2 and the thin film
transistors Q3 and Q4 are first and second complementary
inverters INV1 and INV2, respectively, operated by power
source voltages between power source terminal voltages
Vdd (=5V) and Vss (=0V). The input terminal of the first
complimentary inverter INV1 is connected to the output
terminal of the second complementary inverter INV2 to
configure a tandem inverter circuit. The output terminal of
the first complimentary inverter INV1 is connected to the
input terminal of the second complementary inverter INV2
through the thin film transistor Q3.

[0033] The thin film transistor Q5 functions as a feed-back
loop switch to supply the output signal of the tandem
inverter circuit to the input thereof. This thin film transistor
QS5 is not conductive during the frame period in which the
pixel switch 11 is conductive in response to a rise of the
scanning signal from the scanning lines Y but is conductive
during its next frame period. Thus, the thin film transistor Q3
is not kept conductive until at least the pixel switch 11 has
read in the video signal Vpix.

[0034] The thin film transistors Q6 and Q7 are controlled
by polarity control signals POL1 and POL2 alternatively set
to be at a high level every frame period, for example, in the
still picture display mode. The thin film transistor Q6 is
connected to the pixel electrode PE, the input terminal of the
complimentary inverter INV2, and the output terminal of the
complimentary inverter INV1 through the thin film transis-
tor Q5. The thin film transistor Q7 is connected between the
pixel electrode PE and the input terminal of the complimen-
tary inverter INV2 which, in turn, is connected to the output
terminal of the complimentary inverter INV1.

[0035] The operation of the liquid crystal display device
will be explained below with reference to the drawings. As
shown in FIG. 3, the display controller 2 makes the polarity
control signals POL1 and PLO2 at a low level and the
scanning line driver 3 sequentially supplies scanning signals
to the scanning lines Y during a frame period in the ordinary
display mode. A high level scanning signal is applied to the
scanning line Y only during a horizontal scanning period.
The signal line driver 4 supplies the signal lines X with the
video signal Vpix for a horizontal scanning period with the
polarity changed every horizontal scanning period. The
pixel switch 11, at each pixel PE, is enabled in response to
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the scanning signal applied to scanning line Y, and the video
signal Vpix applied to the signal line X is provided to the
pixel electrode PE through the enabled pixel switch 11.
When the pixel switch 11 is disabled during a horizontal
scanning period to make the pixel electrode PE electrically
floating, the video signal Vpix will be stored in the electric
capacitor (defined by the pixel electrode PE and the common
electrode CE) and the auxiliary capacitor CS until the pixel
switch 11 is enabled. During that period of time, the optical
transparency of the pixel PX is set in response to the
potential difference between the common electrode CE and
the pixel electrode PE.

[0036] When the liquid crystal display device is in the still
picture mode, the polarity control signals POL1 and POL2
become at high and low levels, respectively, during a frame
period, i.e. during a still picture writing period. The video
signal Vpix for a still picture is supplied to the signal line X
every horizontal scanning period during such a frame
period. During a still picture holding period following the
still picture writing period, the polarity control signals POL1
and POL2 reverse the polarity of an output of the memory
unit 13 so that the control signals POL1 and POL2 are set to
be alternatively at a high level every frame period.

[0037] When the control signal POL1 is kept at a high
level during the first period corresponding to the still picture
writing period in the still picture display mode, the video
signal Vpix corresponding to binary coded still pictures is
provided to the pixel electrode PE through the pixel switch
11 and also to the digital memory unit 13 through the thin
film transistor Q6 of the connection controller 14. When the
polarity control signals POL1 and POL2 are, for instance, at
low and high levels, respectively, during the still picture
holding period, this video signal Vpix is reversed in level by
the complementary inverter INV2 and is then provided to
the pixel electrode PE through the thin film transistor Q7 of
the connection controller 14. Here, with reference to FIG. 3,
supplemental explanations are made with respect to the
operation during the still picture holding period in the still
picture display mode. It is assumed that, at the last frame
period in the ordinary display mode, pixel voltages VP,
VP,,, VP,, and VP, on the pixels PX,, PX,,, PX,;, and
PX,, are set to be 5V, OV, 5V and 0V, respectively, for the
pixels PX,,, PX ,, PX 5, and PX,, to be the same in
brightness by the line reversal driving scheme, and the video
signal Vpix for the still picture is set to be 5V on the fourth
scanning line Y4 only during its horizontal scanning period,
for instance, and remains OV for the rest of the frame period.
In this case, on one hand, during the still picture writing
period, the pixel potential VP,; changes from 5V to 0V but
the pixel potential VP, remains OV and unchanged. The
pixel potentials VP,5 and VP,,, on the other hand, change
from 5V to 0V and from OV to 5V, respectively.

[0038] The connection controllers 14 in the liquid crystal
display device switch connections between the digital
memory units 13 and the pixel electrodes PE when the pixel
switches 11 do not read in the video signal during the
vertical blanking period. The auxiliary capacitor switches 20
and 21 keep the auxiliary capacitor lines 12 electrically
floating in status while the connection controllers 14 connect
the memory units 13 to the pixel electrodes PE. Thus, the
memory units 13 can substantially exclude the auxiliary
capacitor CS from being the capacitive load in response to
the polarity reverse of the video signal. This causes the
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digital memory units 13 to drive pixels properly in accor-
dance with the video signal held in the memory units 13
even if the memory units 13 have less driving capability than
the designed value resulting from dispersion of their char-
acteristics due to production processes. That floating
arrangement of the present invention can effectively reduce
the point defects caused by even such insufficient driving
capability of the memory units 13.

[0039] As shown in FIG. 4 in a simplified fashion, the
auxiliary capacitor switches 20 and 21 are connected to the
both end terminals of a plurality of the auxiliary capacitor
lines 12 on the array substrate AR, respectively. The auxil-
iary capacitor switches 20 and 21 are connected to the
potential setting terminals PVcs where the auxiliary capaci-
tor line potential Vcs are set. The auxiliary capacitor lines 12
connected to two kinds of the auxiliary capacitor switches
20 and 21 are assigned to a plurality of the auxiliary
capacitors CS in this embodiment. That is, the number of
components is less than that in the case that an auxiliary
capacitor switch is assigned to each auxiliary capacitor so
that a liquid crystal liquid crystal display device with a lower
power consumption can be achieved without reducing an
effective display area on the array substrate.

[0040] The present invention may be embodied in other
specific structures without departing from the spirit or
essential characteristics thereof.

[0041] The auxiliary capacitor switches 20 and 21, for
instance, may be modified to those shown in FIGS. 5
through 9.

[0042] 1In the modification shown in FIG. 5, a plurality of
auxiliary capacitor switches 20 and 21 connected to one end
terminal and the other of auxiliary capacitor lines 12,
respectively, are alternatively provided on the array sub-
strate AR. The auxiliary capacitor switches 20 are connected
between end terminals of odd numbers of auxiliary capacitor
lines 12 and the potential setting terminal PVes while other
auxiliary capacitor switches 21 are connected between the
other end terminals of even numbers of auxiliary capacitor
lines 12 and the potential setting terminal PVcs.

[0043] 1In the second modification shown in FIG. 6, a
plurality of auxiliary capacitor switches 20 are connected to
end terminals of auxiliary capacitor lines 12 on the array
substrate AR. All the auxiliary capacitor switches 20 are
connected between the end terminals of those auxiliary
capacitor lines 12 and the potential setting terminals PVes
and the other end terminals of the auxiliary capacitor lines
are connected to each other.

[0044] In the third modification shown in FIG. 7, two
auxiliary capacitor switches 20 and 21 are provided outside
of the array substrate AR. The auxiliary capacitor switch 20
is connected between end terminals of auxiliary capacitor
lines 12 and a fixed power source terminal Vcs but the
auxiliary capacitor switch 21 is connected between other end
terminals of auxiliary capacitor lines 12 and the fixed power
source terminal Vcs.

[0045] In the fourth modification shown in FIG. 8, one
single auxiliary capacitor switch 20 is provided outside of
the array substrate AR. This auxiliary capacitor switch 20 is
connected between end terminals of auxiliary capacitor lines
12 and the fixed power source terminal Ves but other end
terminals of the auxiliary capacitor lines 12 are connected to
each other.
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[0046] In the fifth modification shown in FIG. 9, one
single auxiliary capacitor switch 20 is provided outside of
the array substrate AR as in the modification shown in FIG.
8. This auxiliary capacitor switch 20 is connected between
the auxiliary capacitor lines 12 and the fixed power source
terminal Ves. The modifications shown in FIGS. 5 through
9 can reduce the number of components more than in the
case that each of the auxiliary capacitor switches 20 is
assigned to one auxiliary capacitor CS. Thus, a liquid crystal
display device of the present invention can operate in a low
power consumption without the reduction of effective dis-
play area.

[0047] Obviously, numerous additional modifications and
variations of the present invention are possible in light of the
above teachings. It is therefore to be understood that within
the scope of the appended claims, the present invention may
be practiced otherwise than as specifically described herein.

[0048] The present application is based on Japanese pri-
ority document JP 2002-067498, filed Mar. 12, 2002, the
entire contents of which are hereby incorporated herein by
reference.

1. A liquid crystal display device comprising:
pixels including pixel electrodes and a common electrode;

a liquid crystal material held between said pixel elec-
trodes and said common electrode;

pixel switches configured to provide video signals to said
pixel electrodes;

memories configured to store the video signals in a digital
form supplied from said pixel switches to said pixel
electrodes;

connection control circuits configured to connect said
memories to said pixel electrodes and to periodically
reverse polarities of said video signals output from said
memories to said pixel electrodes with respect to a
potential of said common electrode;

a potential setting terminal;

auxiliary capacitor lines connected to said potential set-
ting terminal and constituting capacitive coupling with
said pixel electrodes; and

separation circuits configured to keep said auxiliary
capacitor lines in an electrically floating state by elec-
trically disconnecting said auxiliary capacitor lines
from said potential setting terminal while said connec-
tion control circuits connect said memories to said
pixels.

2. The liquid crystal display device according to claim 1,
wherein said pixels are disposed in a matrix form on a single
display panel, and each of said auxiliary capacitor lines is
provided on said display panel to cross corresponding ones
of said pixel electrodes.

3. The liquid crystal display device according to claim 1,
wherein said separation circuits switch and connect said
memories to said pixels while said pixel switches do not read
in said video signal during a blanking period.

4. The liquid crystal display device according to claim 2,
further comprising auxiliary capacitor switches connected
between said auxiliary capacitor lines and said potential
setting terminal, wherein said separation circuits are pro-
vided at end terminals of said auxiliary capacitor lines.
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5. The liquid crystal display device according to claim 2,
wherein said separation circuits are provided at a first end
terminal of said auxiliary capacitor lines on said display
panel and include auxiliary capacitor switches connected
between said auxiliary capacitor lines and said potential
setting terminal.

6. The liquid crystal display device according to claim 5,
wherein said separation circuits are alternatively provided
on a first end terminal and a second end terminal of said
auxiliary capacitor lines on the display panel and include
auxiliary capacitor switches connected between said auxil-
iary capacitor lines and said potential setting terminal.

7. The liquid crystal display device according to claim 5,
wherein said separation circuits are provided outside of said
display panel and include at least one auxiliary capacitor
switch connected between said auxiliary capacitor lines and
said potential setting terminal.

8. A liquid crystal display device comprising:

pixels including pixel electrodes and a common electrode;

a liquid crystal material held between said pixel elec-
trodes and said common electrode;

pixel switching means for providing video signals to said
pixel electrodes;

storage means for storing the video signals in a digital
form supplied from said pixel switch means to said
pixel electrodes;

connection means for connecting said storage means to
said pixel electrodes and to periodically reverse polari-
ties of said video signals output from said storage
means to said pixel electrodes with respect to potential
of said common electrode;

a potential setting terminal;

capacitor line means connected to said potential setting
terminal for providing capacitive coupling with said
pixel electrodes; and

separation means for keeping said capacitor line means in
an electrically floating state by electrically disconnect-
ing said capacitor line means from said potential setting
terminal while said connection means connects said
storage means to said pixels.

9. The liquid crystal display device according to claim 8,
wherein said pixels are disposed in a matrix form on a single
display panel, and each of said capacitor line means is
provided on said display panel to cross corresponding ones
of said pixel electrodes.

10. The liquid crystal display device according to claim 8,
wherein said separation means switch and connect said
storage means to said pixels while said pixel switch means
do not read in said video signal during a blanking period.

11. The liquid crystal display device according to claim 9,
further comprising capacitor switch means connected
between said capacitor line means and said potential setting
terminal, wherein said separation means are provided at end
terminals of said capacitor line means.

12. The liquid crystal display device according to claim 9,
wherein said separation means are provided at a first end
terminal of said capacitor line means on said display panel
and include capacitor switch means connected between said
capacitor line means and said potential setting terminal.
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13. The liquid crystal display device according to claim
12, wherein said separation means are alternatively provided
on a first end terminal and a second end terminal of said
capacitor line means on the display panel and include
capacitor switch means connected between said capacitor
line means and said potential setting terminal.
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14. The liquid crystal display device according to claim
12, wherein said separation means are provided outside of
said display panel and include at least one capacitor switch
means connected between said capacitor line means and said
potential setting terminal.

R S .
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