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LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a liquid crystal dis-
play device, and more particularly to atechnology effectively
used when applied to a liquid crystal display device included
in a display unit of a portable device.

[0003] 2. Background Art

[0004] Currently, a TFT (thin film transistor) system liquid
crystal display device has been widely used as a display
device of a personal computer, TV, and other apparatus. This
liquid crystal display device has a liquid crystal display panel
and a driver circuit for driving the liquid crystal display panel.
[0005] Also, a number of miniaturized liquid crystal dis-
play device of this type has been increasing as a display unit
of a portable device such as a cellular phone. In case of the
liquid crystal display device as the display unit of the portable
device, the power consumption of the liquid crystal display
device is preferably smaller than that of a conventional type of
liquid crystal display device.

[0006] JP-A-5-224626 discloses a technology which
includes a common gate driver for supplying common volt-
age to a liquid crystal panel and supplies common voltage to
respective scanning signal lines. However, this reference does
not show how to control the common voltage.

SUMMARY OF THE INVENTION

[0007] In case of the liquid crystal display device as the
display unit of the portable device, further power consump-
tion reduction has been demanded. Thus, the liquid crystal
display device including the driver circuit operable by low
voltage is currently under development. According to the
conventional liquid crystal display device, the grey scale volt-
age applied to pixel electrodes is inverted with the common
voltage kept constant. However, for achieving low-voltage
drive, so-called common alternating drive (counter voltage
inverting drive) which changes the polarity of the common
voltage to the polarity opposite to that of the voltage applied
to the pixel electrodes has been performed.

[0008] Inthe common alternating drive, however, the com-
mon voltage varies according to the level of the voltage input-
ted to the pixel electrodes or the lengths of the signal lines.
[0009] More specifically, according to the common alter-
nating drive, common voltage for positive electrode or nega-
tive electrode is supplied from one common wire to all pixels
constituting a line to be scanned.

[0010] Inthis system, the volume of charges to be supplied
via one common wire rises as the number of pixels in the
horizontal direction increases. In this case, sufficient supply
capability is difficult to be obtained. When the number of
pixels in the vertical direction increases, the period for scan-
ning one line decreases under the condition of the same frame
frequency. In this case, the time required for supplying suffi-
cient charges from one common wire cannot be obtained. As
a result, the problem of common voltage fluctuations caused
by voltage change of the pixel electrodes becomes remark-
able.

[0011] The necessity for supplying a larger amount of cur-
rent in a shorter time increases as the level of resolution rises.
Thus, reduction of wire resistance is needed so as to decrease
fluctuation of the common voltage to such an extent that no
problem occurs. However, with the demand for higher aper-
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ture ratio, reduction of the widths of the common wires is
rather required so as to increase the aperture ratio.

[0012] Theinvention has been developed to solve the prob-
lems arising from the technologies in the related art. It is an
object of the invention to provide a structure of driver circuit
and liquid crystal display panel included in a compact liquid
crystal display device capable of applying common voltage in
a stable manner.

[0013] The above-described and additional objects and
novel characteristics of the invention will be clarified from the
description of this specification and the accompanying draw-
ings.

[0014] Theoutlines of chief aspects according to disclosure
of the invention are hereinafter described.

[0015] A liquid crystal display device in an example
includes: two substrates; a liquid crystal constituent sand-
wiched between the two substrates; a plurality of pixels pro-
vided on the substrate; pixel electrodes provided on the pix-
els; counter electrodes opposed to the pixel electrodes;
switching elements which supply image signals to the pixel
electrodes when the switching elements are turned on; image
signal lines which supply image signals to the switching
elements; scanning signal lines which supply scanning sig-
nals for controlling ON and OFF of the switching elements;
counter electrode signal lines which supply counter voltage to
the counter electrodes; a first driver circuit which outputs the
image signals; a second driver circuit which outputs the scan-
ning signals; and a third driver circuit which outputs the
counter voltage.

[0016] A first pixel electrode which receives image signals
from the switching element controlled by a first scanning
signal line, a second pixel electrode which receives image
signals from the switching element controlled by a second
scanning signal line, and a third pixel electrode which
receives image signals from the switching element controlled
by a third scanning signal line are provided on the adjoining
first, second, and third scanning signal lines, respectively. A
first counter electrode signal line is connected with the
counter electrode opposed to the first pixel electrode. A sec-
ond counter electrode signal line is connected with the
counter electrode opposed to the second pixel electrode. A
third counter electrode signal line is connected with the
counter electrode opposed to the third pixel electrode.
Counter voltage having polarity opposite to that of the voltage
applied during the previous closest frame period is supplied to
the counter electrode of the second pixel electrode and the
counter electrode of the third pixel electrode during a first
scanning period for outputting scanning signals to the first
scanning signal line.

[0017] According to this structure, counter electrode volt-
age for positive electrode and counter voltage for negative
electrode can be supplied by two counter electrode signal
lines during one scanning period. In this case, the volume of
charges to be supplied by one counter voltage signal line
during one scanning period is decreased. Thus, the counter
electrodes can be sufficiently operated, and fluctuations in the
counter electrode voltage can be reduced.

[0018] A liquid crystal display device in another example
includes: two substrates; a liquid crystal constituent sand-
wiched between the two substrates; a plurality of pixels pro-
vided on the substrate; pixel electrodes provided on the pix-
els; counter electrodes opposed to the pixel electrodes;
switching elements which supply image signals to the pixel
electrodes when the switching elements are turned on; image
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signal lines which supply image signals to the switching
elements; scanning signal lines which supply scanning sig-
nals for controlling ON and OFF of the switching elements;
counter electrode signal lines which supply counter voltage to
the counter electrodes; a first driver circuit which outputs the
image signals to the image signal lines; a second driver circuit
which outputs the scanning signals to the scanning signal
lines; and a third driver circuit which outputs the counter
voltage to the counter electrode signal lines.

[0019] The plural pixel electrodes are provided along the
scanning signal lines. Each of the plural pixel electrodes has
the switching element. Image signals are supplied to the
plural pixel electrodes under the control of scanning signals
during one scanning period for supplying scanning signals to
the scanning signal lines.

[0020] A first pixel electrode controlled by a first scanning
signal line, a second pixel electrode controlled by a second
scanning signal line, and a third pixel electrode controlled by
a third scanning signal line are provided on the first, second,
and third scanning signal lines of the scanning signal lines,
respectively. A second counter electrode opposed to the sec-
ond pixel electrode and a third counter electrode opposed to
the third pixel electrode are operated in such a manner that
counter voltages supplied to these counter electrodes have
opposite polarities. Counter voltages are supplied to the sec-
ond and third counter electrodes during a first scanning period
for outputting scanning signals to the first scanning signal
line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1is a block diagram schematically showing a
liquid crystal display device according to an embodiment of
the invention.

[0022] FIG. 2 is a plan view schematically showing a pixel
contained in the liquid crystal display device according to the
embodiment of the invention.

[0023] FIG.3isacross-sectional view schematically show-
ing the pixel contained in the liquid crystal display device
according to the embodiment of the invention.

[0024] FIG. 4 is a timing chart showing driving waveforms
used in the liquid crystal display device according to the
embodiment of the invention.

[0025] FIG. 5 schematically illustrating a driving circuit of
the liquid crystal display device according to the embodiment
of the invention.

[0026] FIG. 6 is a timing chart showing driving waveforms
of the liquid crystal display device according to the embodi-
ment of the invention.

[0027] FIG. 7 is a circuit diagram schematically showing a
driving circuit of the liquid crystal display device according
to the embodiment of the invention.

[0028] FIG. 8is a timing chart showing driving waveforms
of the liquid crystal display device according to the embodi-
ment of the invention.

[0029] FIG.9 is a circuit diagram schematically showing a
driving circuit of the liquid crystal display device according
to the embodiment of the invention.

[0030] FIG. 10 is a timing chart showing driving wave-
forms of the liquid crystal display device according to the
embodiment of the invention.

[0031] FIG. 11 is a circuit diagram showing a driving cir-
cuit of the liquid crystal display device according to the
embodiment of the invention.
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[0032] FIG. 12 is a timing chart showing driving wave-
forms of the liquid crystal display device according to the
embodiment of the invention.

[0033] FIG. 13 is a circuit diagram schematically showing
the liquid crystal display device according to the embodiment
of the invention.

[0034] FIG. 14 is a timing chart showing waveforms of the
liquid crystal display device according to the embodiment of
the invention.

[0035] FIG. 15 acircuitdiagram schematically showing the
liquid crystal display device according to the embodiment of
the invention.

[0036] FIG. 16 is a timing chart showing waveforms of the
liquid crystal display device according to the embodiment of
the invention.

[0037] FIG. 17 is a circuit diagram schematically showing
the liquid crystal display device according to the embodiment
of the invention.

[0038] FIG. 18 is a plan view schematically showing the
liquid crystal display device according to the embodiment of
the invention.

[0039] FIG. 19 is a circuit diagram schematically showing
the liquid crystal display device according to the embodiment
of the invention.

[0040] FIG. 20 is a circuit diagram schematically showing
the liquid crystal display device according to the embodiment
of the invention.

[0041] FIG. 21 is a plan view schematically showing the
liquid crystal display device according to the embodiment of
the invention.

[0042] FIG. 22 is a plan view schematically showing the
liquid crystal display device according to the embodiment of
the invention.

[0043] FIG. 23 is a plan view schematically showing the
liquid crystal display device according to the embodiment of
the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0044] An embodiment of the invention is hereinafter
described in detail with reference to the drawings. In the
respective drawings depicting this embodiment, like refer-
ence numbers are given to components having like functions,
and the same explanation is not repeated.

[0045] FIG. 1 is a block diagram showing a basic structure
of a liquid crystal display device according to the embodi-
ment of the invention. As illustrated in the figure, a liquid
display device 100 according to this embodiment includes a
liquid crystal display panel 1, a driver circuit 5, a flexible
substrate 70, a backlight 110, and a housing case (not shown).
[0046] The liquid crystal display panel 1 contains a TFT
substrate 2 on which thin film transistors 10, pixel electrodes
11, counter electrodes 15, and the like are provided, and a
color filter substrate (not shown) on which color filters and the
like are provided. The TFT substrate 2 and the color filter
substrate are overlapped with each other with a predeter-
mined space left therebetween, and affixed to each other by a
frame-shaped seal member provided in the vicinity of the
peripheries of the two substrates. A liquid crystal constituent
1s sealed into the inner side of the two substrates and the seal
member. A polarizer is further affixed to the outside of the two
substrates to constitute the liquid crystal display panel 1.
[0047] Thestructure according to this embodiment is appli-
cable to a so-called in-plane switching mode liquid crystal
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display panel having the counter electrodes 15 on the TFT
substrate 2, and a so-called vertical switching mode liquid
crystal display panel having the counter electrodes 15 on the
color filter substrate.

[0048] The TFT substrate 2 has scanning signal lines 21
(called gate lines as well) extending in the x direction and
disposed in parallel in the y direction in the figure, and image
signal lines 22 (called drain lines as well) extending in the
y-direction and disposed in parallel in the x direction. Pixel
units 8 are formed in areas surrounded by the scanning signal
lines 21 and the image signal lines 22.

[0049] The liquid crystal display panel 1 has a number of
pixel units 8 disposed in matrix, but FIG. 1 shows only one
pixel unit 8 for simplifying the figure. The pixel units 8
disposed in matrix form a display area 9. The respective pixel
units 8 function as pixels for a display image and display the
corresponding image on the display area 9.

[0050] Each of'the thin film transistors 10 of the respective
pixel units 8 has source, drain, and gate. The source is con-
nected with the pixel electrode 11. The drain is connected
with the image signal line 22. The gate is connected with the
scanning signal line 21. The thin film transistors 10 function
as switches for supplying display voltage (grey scale voltage)
to the pixel electrodes 11.

[0051] Itis possible that the source and drain are reversely
called depending on the condition of bias. In this example, the
one connected with the image signal 22 is called drain.
[0052] The driver circuit 5 is disposed on a transparent
insulation substrate (glass substrate, resin substrate or the
like) constituting the TFT substrate 2. The driver circuit 5 is
electrically connected with a scanning line driver circuit 51, a
distributing circuit 60, and a counter electrode line driver
circuit 52.

[0053] The flexible substrate 70 is connected with the TFT
substrate 2. The flexible substrate 70 has a connector 4.
[0054] The connector 4 is connected with an external signal
line to receive signals from the outside. A wire 71 is provided
between the connector 4 and the driver circuit 5, and the
signals from the outside are inputted to the driver circuit 5 via
the wire 71.

[0055] The liquid crystal display panel 1 as a non-emission
element requires light source. A backlight 110 is equipped on
the liquid crystal display device 100 to supply light to the
liquid crystal display panel 1. The liquid crystal display panel
1 controls the amount of transmission and reflection of the
received light for display. The backlight 110 is disposed on
the rear or front surface of the liquid crystal display panel 1,
but is positioned in parallel with the liquid crystal display
panel 1 in FIG. 1 for simplifying the figure.

[0056] Control signals generated from a controller (not
shown) provided outside the liquid crystal display device 100
and source voltage supplied from an external power supply
circuit are inputted to the driver circuit 5 via the connector 4
and a wire 31.

[0057] The signals inputted to the driver circuit 5 from the
outside involve signals such as clock signal, display timing
signal, horizontal synchronous signal, and vertical synchro-
nous signal, display data (R, G, and B), and display mode
control commands. The driver circuit 5 operates the liquid
display panel 1 based on the inputted signals.

[0058] The driver circuit 5 is constituted by a 1-chip semi-
conductor integrated circuit (LSI). The driver circuit 5 out-
puts control signals to the scanning line driving circuit 51 via
a control signal line 64, and outputs control signals to the
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counter electrode line driver circuit 52 via a control signal line
66. The driver circuit 5 also outputs image signals to the
distributing circuit 60.

[0059] The scanning line driving circuit 51 sequentially
supplies “high” level selection voltage (scanning signal) to
the respective scanning signal lines 21 of the liquid crystal
display panel 1 in each one horizontal scanning period based
on reference clock generated within the driver circuit5. Then,
the plural thin film transistors 10 connected to the respective
scanning signal lines 21 of the liquid crystal display panel 1
provides electrical continuity between the image signal lines
22 and the pixel electrodes 11 during one horizontal scanning
period.

[0060] The driver circuit 5 outputs grey scale voltage (im-
age signal) corresponding to the grey scale to be displayed by
the pixels to the distributing circuit 60. The distributing cir-
cuit 60 divides one horizontal scanning period and distributes
grey scale voltage to each of the different image signal lines
22. The grey scale voltage supplied from the distributing
circuit 60 to the image signal lines 22 is further supplied from
the image signal lines 22 to the pixel electrodes 11 via the thin
film transistors 10 under ON (continuity) condition. Then, the
grey scale voltage corresponding to the image to be displayed
by the pixels are retained on the pixel electrodes 11 by turning
off the thin film transistors 10.

[0061] FIG. 2is a plan view of the pixel unit 8 of the liquid
crystal display device 1. FIG. 3is a cross-sectional view taken
along a line A-A in FIG. 2. FIGS. 2 and 3 illustrate the pixel
unit 8 of the in-plane switching mode liquid crystal panel. As
shown in FIG. 2, the pixel unit 8 is provided on the TFT
substrate 2 in the area surrounded by the scanning signal line
21, the counter electrode signal line 25, and the image signal
line 22.

[0062] The switching element 10 (hereinafter referred to as
thin film transistor or TFT as well) is disposed in the vicinity
of the cross point of the scanning signal line 21 and the image
signal line 22. As discussed above, the TFT 10 is turned on in
response to the gate signal supplied via the scanning signal
line 21, and writes the image signal supplied via the image
signal line 22 to the pixel electrode 11.

[0063] The pixel electrode 11 and the counter electrode 15
are alternately disposed in a comb-shape. The orientation
direction of the liquid crystal molecules is changed by the
phase difference produced between the image signal supplied
to the pixel electrode 11 and the counter voltage supplied to
the counter electrode 15 to control the intensity of the trans-
mission light.

[0064] FIG. 3 illustrates the cross-sectional structure of the
liquid crystal display panel 1. As discussed above, the TFT
substrate 2 and the color filter substrate 3 are disposed
opposed to each other. The liquid crystal constituent 4 is
retained between the TFT substrate 2 and the color filter
substrate 3. The seal material (not shown) is provided on the
peripheries of the TFT substrate 2 and the color filter substrate
3. The TFT substrate 2, the color filter substrate 3, and the seal
material constitute a container having a narrow clearance, and
the liquid crystal constituent 4 is sealed between the TFT
substrate 2 and the color filter substrate 3. Orientation films
14 and 18 control the orientation of the liquid crystal mol-
ecules.

[0065] A color filter 150 is provided for each of red (R),
green (G), and blue (B) on the color filter substrate 3, and
black matrix 162 is disposed on each boundary of the respec-
tive color filters 150 for light shielding.
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[0066] At least a part of the TFT substrate 2 is constituted
by transparent glass, resin, or other materials. A base film is
formed onthe TFT substrate 2, and a semiconductor layer 134
made of polysilicon is provided on the base film.

[0067] A gate insulation film 136 is formed on the semi-
conductor layer 134, and a gate electrode 131 is provided on
the gate insulation film 136. As discussed above, the scanning
signal line 21 1s disposed on the TFT substrate 2, but a part of
the scanning signal line 21 form the gate electrode 131. The
scanning signal line 21 is constituted by a layer chiefly made
of chrome (Cr) or zirconium, and a multilayer film chiefly
made of aluminum (Al). The side of the scanning signal line
21 slopes such that the line width expands from the upper
surface toward the lower surface on the TFT substrate side.
[0068] Impurity is injected to both ends of the semiconduc-
tor layer 134, and drain area 132 and source area 133 are
provided separately from each other. As discussed above,
drain and source are switched according to potentials. In this
embodiment, the one connected with the image signal line 22
is drain, and the one connected with the pixel electrode 11 is
source.

[0069] Theimage signal line 22 is constituted by multilayer
films as two layers chiefly made of alloy of molybdenum
(Mo) and chrome (Cr), or chiefly made of molybdenum (Mo)
or tungsten (W), between which two layers a layer chiefly
made of aluminum (Al) is sandwiched. An inorganic insula-
tion film 143 and an organic insulation film 144 are provided
in such positions as to surround the TFT 30. The source area
133 is connected with the pixel electrode 11 via a through
hole 146 formed on the inorganic insulation film 143 and the
organic insulation film 144.

[0070] Theinorganic insulation film 143 may be formed by
silicon nitride or silicon oxide, and the organic insulation film
144 may be formed by organic resin film. The surfaces may be
relatively smooth, or may have concaves and convexes.
[0071] The pixel electrode 11 and the counter electrode 15
are constituted by transparent conductive films. The transpar-
ent conductive films are formed of light transmissive conduc-
tive layers made of ITO (indium tin oxide), ITZO (indium tin
zinc oxide), 170 (indium zinc oxide), ZnO (zinc oxide), SnO
(stannous oxide), [n203 (indium oxide), or other material.
[0072] The layer chiefly made of chrome discussed above
may be made of chrome only or alloy of chrome and molyb-
denum (Mo) or the like. The layer chiefly made of zirconium
may be made of zirconium only or alloy of zirconium and
molybdenum or the like. The layer chiefly made of tungsten
may be made oftungsten only or alloy oftungsten and molyb-
denum or the like. The layer chiefly made of aluminum may
be made of aluminum only or alloy of aluminum and neody-
mium or the like.

[0073] FIG. 4 shows a scanning signal VSCN, an image
signal VSIG, and a counter voltage VCOM used in so-called
counter voltage inverting drive system which inverts the
counter voltage VCOM supplied to the counter electrode 15
on a fixed cycle.

[0074] The scanning signal VSCN shown in FIG. 4 indi-
cates a scanning signal outputted to an arbitrary line of the
scanning signal lines 21. As illustrated in FIG. 4, the period
during which the scanning signal VSCN supplied to the scan-
ning signal 21 has high voltage is called one horizontal scan-
ning period (1H). According to the counter voltage inverting
drive system, the counter voltage VCOM is inverted for each
one horizontal scanning period. In the counter voltage invert-
ing drive system, the potential difference between the image
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signal VSIG and the counter voltage VCOM can be increased
even when the amplitude of the image signal VSIG is small.
Accordingly, low voltage driving and power consumption
reduction can be achieved.

[0075] The sign VSH of the image signal NSIG indicates
positive grey scale voltage supplied to the pixels as a signal
having positive polarity with respect to the counter voltage
VCOM. The sign VSL indicates negative grey scale voltage
having negative polarity with respect to the counter voltage
VCOM.

[0076] The sign VCOMH corresponds to counter electrode
high voltage, and the sign VCOML corresponds to counter
electrode low voltage. The counter voltage VCOM is inverted
between the high voltage VCOMH and the low voltage
VCOML for each one horizontal scanning period (1H).
[0077] The sign VGON of the scanning signal VSCN is
high voltage of the scanning signal VSCN for turning on the
thin film transistor (TFT) 10 of the pixel unit, and requires
higher voltage than the maximum of the positive grey scale
voltage VSH by the amount of a threshold voltage. The sign
VGOFF is low voltage for turning off the thin film transistor
10, and requires lower voltage than the minimum of the
negative grey scale voltage VSL by the amount of a threshold
voltage or more.

[0078] The distributing circuit 60 is now described with
reference to FIG. 5. FIG. 5 chiefly shows the distributing
circuit 60 provided on the TFT substrate 2 and the driver
circuit 5 mounted on the TFT substrate 2, but does not show
other structures.

[0079] TImage signal output lines 65 are inputted to the
distributing circuit 60 from the driver circuit 5. Switching
elements 62 are provided on the distributing circuit 60, and
input electrodes and output electrodes of the switching ele-
ments 62 are connected with the image signal output lines 65
and image signal lines 22, respectively. Distributing control
lines 63 are connected with the control electrodes of the
switching elements 62.

[0080] Oneimage signal output lines 65 ofthe driver circuit
1s connected with three switching elements 62. A set of three
switching elements 62 connected in parallel are joined to
three distributing control lines 63.

[0081] The driver circuit 5 divides one horizontal scanning
period into three parts, and sequentially outputs image signals
to the three image signal lines 22. The image signals to be
outputted are distributed to the respective image signal lines
22 by sequentially turning on the switching elements 62.
[0082] The distributing circuit 60 can decrease the number
of the image signal outputlines 65 of the driver circuit 5to one
third, and thus increase connection reliability of the image
signal output lines 65. Moreover, the distributing circuit 60
can reduce the circuit scale of the driver circuit 5.

[0083] As shown in the timing chart in FIG. 6, the image
signal VSIGN of the three image signal lines 22 is outputted
to the image signal output lines 65 from the driver circuit 5 for
each of three divided parts of one horizontal scanning period
1H. Also, distribution signals BL.1, BL2, and BL3 are sequen-
tially outputted to the distributing control lines 63 from the
driver circuit 5 to supply image signals to three image signal
lines 22.

[0084] A shift register circuit included in the scanning line
driving circuit 51 and the counter electrode line driver circuit
52 is now described with reference to FIGS. 7 and 8.

[0085] FIG. 7isacircuit diagram showing the outline of the
shift register circuit having a first shift register circuit 181-1
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and a second shift register circuit 181-2. FIG. 8 is a timing
chart of the shift register circuit, showing sequential outputs
of signals from outputs OUT1 and OUT?2 according to clocks
@1 and D2.

[0086] When a start pulse ®IN is inputted to an input tran-
sistor 81, voltage of node N1 increases in response to the start
pulse ®IN. When the voltage of the node N1 exceeds a thresh-
old of a transistor 82, the transistor 82 is turned on.

[0087] At this time, a transistor 86 is in OFF condition, and
the node N1 is thus under floating state. In this case, the
voltage of the node N1 is increased by a capacity 95 produced
between the node N1 and a node N2 in accordance with the
change of the clock @1 from low voltage to high voltage
under the ON condition of the transistor 82. As a result, the
voltage applied to the gate electrode of the transistor 82
becomes sufficiently larger than the clock ®1 (in comparison
with the threshold voltage), allowing the voltage of the node
N2 to be equivalent to high voltage of the clock ®1.

[0088] When the voltage of the node N2 is equivalent to
high voltage of the clock @1, voltage of a node N3 also
increases to high voltage via a transistor 83. As a result, a
subsequent transistor 84 is turned on.

[0089] The gate electrode of a transistor 93 is similarly
connected with the node N1, and high voltage of the clock ®1
is outputted from the output electrode OUT1.

[0090] When the clock @2 changes from low voltage to
high voltage under ON condition of the subsequent transistor
84, the voltage of the node N3 is increased to a sufficiently
larger voltage than the clock ®2 by a capacity 96 produced
between the node N3 and a node N4. As a result, the voltage
of the node N4 becomes equivalent to high voltage of the
clock ®2.

[0091] When the voltage of the node N4 is equivalent to
high voltage of the clock ®2, high voltage is outputted from
the output OUT2. In this case, voltage of a node N5 is
increased to high voltage via a transistor 85, and the ON
condition is transmitted to the subsequent transistor.

[0092] At this time, voltage of a node N6 becomes high
voltage under ON condition of a transistor 91. As a result,
high voltage is transmitted to the control electrode of the
transistor 86, and the transistor 86 is turned on. In this con-
dition, continuity between the node N1 and power source
voltage VSS is produced, and the voltage of the node N1
becomes low voltage supplied from the voltage VSS.

[0093] Then, the ON condition of the node N6 is main-
tained, and the voltage of the node N1 is stabilized at low
voltage. Thus, faulty operation of the transistor 82 or the like
caused by noise can be prevented. At the start of the subse-
quent frame, a transistor 88 is turned on by the start pulse
®IN, and low voltage is supplied to the control electrode of
the transistor 86. In this condition, the node N1 is brought to
floating state. Operations performed for the transistor 88 are
also carried out for the transistors 89 and 92.

[0094] By incorporating this shift register in the scanning
line driving circuit 51 and the counter electrode line driver
circuit 52, a compactand low power consumption type circuit
can be provided.

[0095] The operation of the counter electrode line driver
circuit 52 is now described with reference to FIGS. 9 and 10.
FIG. 9 illustrates a general structure of an alternating driving
circuit 182 of the counter electrode line driver circuit 52, and
FIG. 10 is a timing chart showing the operation of the counter
electrode line driver circuit 52.
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[0096] The output of the shift register circuit discussed
aboveisinputted to the counter electrode line driver circuit 52
shown in FIG. 9 from the left side in the figure. The output of
the shift register circuit shifts upward from the lower position
in the figure. For example, the output OUT?2 is inputted to an
input electrode 170, and the output OUT1 is inputted to an
input electrode 175.

[0097] Initially, high voltage is inputted to the input elec-
trode 175 by the output OUT1 received from the previous
section. As a result, the voltage of a node N13 becomes high.
Under high voltage of the node N13, transistors 123 and 124
are turned on, and continuity between a power source voltage
line 173 and nodes N14 and N15 is produced. Since low
voltage (VSS) is supplied to the power source voltage line
173, voltages of the nodes N14 and N15 are low.

[0098] Similarly, voltages of a node N11 connected with
the node N14 and a node N12 connected with the node N15
become low, and thus transistors 127 and 128 are turned off.
At this time, an output electrode 179 is in floating condition
FL.

[0099] Then, the output OUT2 is inputted to the input elec-
trode 170, and voltage of a node N10 becomes high. Thus,
transistors 121 and 122 are turned on. As a result, both con-
tinuities between an alternating current driving signal line
171 and the node N11 and between an alternating current
driving signal line 172 and the node N12 are produced.

[0100] An alternating current signal M shown in FIG. 10 is
supplied to the alternating current driving signal line 171, and
an alternating current signal Mbar is supplied to the alternat-
ing current driving signal line 172. The phases of the alter-
nating current signal M and the alternating current signal
Mbar are reversed. Thus, voltage of the node N12 becomes
low when voltage of the node N11 is high.

[0101] Underhigh voltage of the node N11 and low voltage
of the node N12, ON condition of the transistor 127 and OFF
condition of the transistor 128 are produced. In this case,
continuity between an output electrode 179 and a power
source voltage line 177 is provided, but continuity between
the output electrode 179 and a power source voltage line 178
is cut off.

[0102] Counter electrode high voltage VCOMH is supplied
to the power source voltage line 177, and counter electrode
low voltage VCOML is supplied to the power source voltage
line 178. The output electrode 179 is connected with the
counter electrode signal line 25. Thus, the counter electrode
high voltage VCOMH is outputted to the counter electrode
signal line 25 when the voltage of the node N11 is high. On
the other hand, under high voltage of the node N12 and low
voltage of the node N11, the counter electrode low voltage
VCOML is outputted to the counter electrode signal line 25.

[0103] After this step, the voltage of the node N11 is kept
high even when the output OUT2 becomes low voltage. Also,
low voltage (VSS) is supplied to the node N14 from the power
source voltage line 176 via the transistor 125, and the voltage
of the node N12 becomes low and turns off the transistor 126.
Thus, high voltages of the node N15 and N11 are maintained,
and the counter electrode high voltage VCOMH is constantly
outputted to the counter electrode signal line 25.

[0104] High voltage inputted through the input electrode
170 is outputted to the subsequent section via the output
electrode 174. In this case, voltages of the node N14, node
N11, node N15, and node N12 become low, and the subse-
quent transistors 127 and 128 are turned off.
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[0105] A scanningcircuit 53 includinga combination of the
shift register circuit 181 and the alternating current driving
circuit 182 is now described with reference to FIG. 11.
[0106] The output OUT generated from the shift register
circuit 181 is used as the scanning signal OUT to be outputted
to the scanning signal line 21 as a scanning signal VSCN, and
is also used for driving the alternating current driving circuit
182.

[0107] However, when the scanning signal line 21 and the
counter electrode signal line 25 are simultaneously switched,
potential fluctuation between the pixel electrode 11 and the
counter electrode 15 may be produced. Thus, the voltage of
the counter electrode is inverted before the scanning signal
VSCN is outputted to the scanning signal line 21.

[0108] FIG. 12 is a timing chart showing the operation of
the scanning circuit 53 shown in FIG. 11. A counter electrode
signal line 25-1 is temporarily brought into floating condition
FL by cutting off continuity between the transistor 127 and
the transistor 128 (see FIG. 9) of an alternating current driving
circuit 182-1 in response to the start pulse IN inputted to a
shift register 181-1.

[0109] Then, the clock signal ®1 is outputted from the
transistor 93 (see FIG. 7). As a result, high voltage is inputted
to the alternating current driving circuit 182-1 from the shift
register circuit 181-1 as the output OUT1. In case of low
voltage of the alternating current signal M and high voltage of
the alternating current signal Mbar, continuity between the
transistor 128 and the power source voltage line 178 is pro-
duced. In this case, the counter electrode low voltage
VCOML is outputted to the counter electrode signal 25-1 as
counter electrode voltage Veom(1).

[0110] Subsequently, continuity between the transistor 127
and the transistor 128 of the alternating current driving circuit
182-2 is cut off in response to the output OUT1 outputted
from the shift register circuit 181-1. Thus, the counter elec-
trode signal line 25-2 is temporarily brought into floating
condition FL.

[0111] Then, the clock signal @2 is outputted from the
transistor 94 (see FIG. 7). As a result, high voltage is inputted
to the alternating current driving circuit 182-2 from the shift
register circuit 181-2 as the output OUT2. In case of high
voltage of the alternating current signal M and low voltage of
the alternating current signal Mbar, continuity between the
transistor 127 and the power source voltage line 177 is pro-
duced. In this case, the counter electrode high voltage
VCOMH is outputted to the counter electrode signal 25-2 as
counter electrode voltage Veom(2).

[0112] At this time, the output OUT2 outputted from the
shift register circuit 181-2 is used as a scanning signal VSCN
(1) to be outputted to the scanning signal line 21-1.

[0113] Accordingly, the scanning circuit 53 has both the
functions of the scanning signal line driving circuit 51 and the
counter electrode line driver circuit 52, and thus outputs scan-
ning signals and counter electrode signals by a small circuit
scale structure.

[0114] FIG. 13 is a block diagram showing a general struc-
ture of a liquid crystal display panel having the scanning
circuits 53 capable of reducing the circuit scale at both ends of
the scanning signal line 21 to supply scanning signals and
counter electrode signals from both sides.

[0115] FIG. 13 chiefly shows the distributing circuit 60, the
scanning circuit 53, and the pixel units 8, and does not contain
other structures. Scanning circuits 53-1 and 53-2 supply scan-
ning signals from both sides of the scanning signal line 21,
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and supply counter electrode signals from both sides of the
counter electrode signal line 25. Since the area occupied by
the scanning circuit 53 is small, two scanning circuits 53 can
be provided on one substrate.

[0116] FIG. 14 is a timing chart of the circuits shown in
FIG. 13. The voltage of the counter electrode signal line 25-1
becomes high one horizontal period before the period for
outputting high voltage from the scanning signal line 21-1.
Then, the thin film transistor 10 connected with the scanning
signal line 21-1 is turned on under high voltage of the scan-
ning signal line 21-1. As a result, the image signal VSIG is
supplied to the image signal line 22 via the switching element
62 under ON condition in response to a distributing signal
BL.

[0117] During the scanning period shown in FIG. 14, the
polarity of the image signal VSIG is negative with respect to
the counter electrode. In this case, the pixel electrode shifts to
the negative side with respect to the counter electrode. Thus,
the counter electrode producing capacity between itself and
the pixel electrode shifts to the negative side, thereby gener-
ating noise shown in FIG. 14.

[0118] While the subsequent scanning signal line 21-2 is
turned on, the polarity of the image signal VSIG is positive
with respect to the counter electrode. In this case, the counter
electrode shifts to the positive side, thereby causing noise
generation.

[0119] According to the circuit shown in F1G. 13, scanning
signals are supplied from both sides of the scanning signal
line 21, and counter electrode signals are supplied from both
sides of the counter electrode signal line 25. In this case, the
driving capability of the scanning circuit 53 increases, which
leads to reduction of noise generation.

[0120] However, when the voltage of the counter electrode
signal line 25-1 is high, for example, during the period for
scanning the scanning signal line 21-1 in the circuit shown in
FIG. 13, the counter electrode high voltage VCOMH is sup-
plied to the counter electrode signal line 25-1 from the power
source voltage line 177 shown in FIG. 9. When the voltage of
the counter electrode signal line 25-2 is low, for example,
during the period for scanning the subsequent scanning signal
line 21-2, the counter electrode low voltage VCOML is sup-
plied to the counter electrode signal line 25-2 from the power
source voltage line 178 shown in FIG. 9.

[0121] According to this structure, one counter electrode
signal line 25 supplies the counter electrode high voltage
VCOMH or the counter electrode low voltage VCOML to all
the pixels constituting the line during the scanning period of
the line.

[0122] According to the circuit shown in FIG. 11 or 13, the
amount of charges to be supplied from the one counter elec-
trode signal line 25 rises as the number of the horizontal
pixels increases. Moreover, the period for scanning one line
decreases as the number of the vertical pixels increases under
the condition of the same frame frequency.

[0123] That is, more current needs to be supplied in a
shorter time as the pixel number and resolution increase.
Thus, reduction of wire resistance of the counter electrode
signal line 25 is needed so as to decrease voltage fluctuation
between the voltage written to the pixels and the counter
electrode within a fixed range and retain high display quality.
[0124] However, the demand for maintaining the aperture
ratio still exists, and therefore reduction of wire resistance
only by expanding the wire width is not allowed. More spe-
cifically, the length of one counter electrode signal line 25
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divided by the wire width increases when the wire width
expands. In this case, the aperture ratio decreases. Thus, the
wire width becomes small considering the requirement of the
aperture ratio, and the resistance thus increases.

[0125] In order to cope with this limitation, two counter
electrode signal lines 25 are operated during one scanning
period according to this embodiment.

[0126] According a circuit shown in FIG. 15, a scanning
circuit 53-L inverts the polarity of the counter electrode signal
line 25 from the left in the figure one scanning period before,
and a scanning circuit 53-R inverts the polarity of the counter
electrode signal line 25 one scanning period after.

[0127] The circuit shown in FIG. 15 is now described in
conjunction with a timing chart shown in FIG. 16. At time t1,
a start pulse ®IN-R is inputted to the scanning circuit 53-R
simultaneously with the time for inputting a start pulse @IN-L
to the scanning circuit 53-1.. When the start pulse ®IN-L is
inputted to the scanning circuit 53-L, the alternating current
driving circuit 182-1L is reset, and the output to the counter
electrode signal line 25-1L is brought to floating condition
FL.

[0128] Also, when the start pulse ®IN-R is inputted to the
alternating current circuit 182-1R at the time t1, the alternat-
ing current driving circuit 182-1R is reset. As a result, the
output to the counter electrode signal line 25-R is brought to
floating condition FL.

[0129] Then, output QUTIL is outputted from the shift
register 181-1L, and output OUT1R is outputted from the
shift register 181-1R at a time t2 one scanning period after the
time t1. As a result, the counter electrode low voltage
VCOML is outputted to the counter electrode signal line
25-1L, and the counter electrode high voltage VCOMH is
outputted to the counter electrode signal line 25-2R.

[0130] Thus, counter electrode voltage having the polarity
opposite to that of the previous frame is outputted to the
counter electrode signal lines 25-11 and 25-2R at the time t2.
[0131] At the time t2, an alternating current driving circuit
182-2L is reset in response to the output OUTIL from the
shift register circuit 181-1L, and the output to the counter
electrode signal line 25-2L is brought to floating condition
FL.Also, an alternating current driving circuit 182-3R is reset
in response to the output OUT2R, and the output to a counter
electrode signal line 23-3R is similarly brought to floating
condition FL.

[0132] Atatimet3onescanning period after the timet2, the
counter electrode high voltage VCOMH is outputted to the
counter electrode signal line 25-2L in response to the output
OUT2L from a shift register circuit 181-2L. Also, scanning
signals are outputted to scanning signal lines 21-1L and
21-1R.

[0133] At a time t4 one scanning period after the time 3,
scanning signals are outputted to the scanning signal lines
21-2L and 21-2R in response to the output OUT3L from a
shift register circuit 181-3L and the output OUT3R from a
shift register circuit 181-3R.

[0134] Thus, the counter electrode high voltage VCOMH is
outputted to the counter electrode signal line 25-2R at the
time t2, and the counter electrode high voltage VCOMH is
outputted to the counter electrode signal line 25-2[. at the time
3. Then, scanning signals are outputted to the scanning signal
lines 21-2L and 21-2R. In this case, the scanning signals are
outputted after sufficient drive of the counter electrode signal
line 25. Accordingly, increase in the driving capability of the
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counter electrode signal line 25 and reduction of noise gen-
erated on the counter electrode signal line 25 can be achieved.
[0135] FIG. 17 illustrates lines of the pixel units 8 alter-
nately connected with different counter electrode signal lines
25, and gate electrodes of the thin film transistors 10 of the
pixel units 8 are connected with the same scanning line 21. In
FIG. 17, a pixel indicated as 1R1 is connected with the
counter electrode signal line 25-1, and a pixel indicated as
1G1 is connected with the counter electrode signal line 25-2.
[0136] According to this structure, the polarities of the
image signals to be written to the pixel electrodes can be
reversed by a pixel 1R1 and a pixel 1G1 to perform so-called
dot-inverted drive. In the dot-inverted drive, the alternated
units form a checkered pattern for each pixel. Thus, flickering
on the screen caused by noise generated on the counter elec-
trodes can be reduced.

[0137] According to the circuitshown in FIG. 17, the polar-
ity of the counter electrode signal line 25-1 is initially inverted
by the scanning circuit 53-L, and the polarity of the counter
electrode signal line 25-2 is inverted by the scanning circuit
53-R. The counter electrode voltage outputted to the counter
electrode signal line 25-1 and the counter electrode voltage
outputted to the counter electrode signal line 25-2 are
reversed.

[0138] Then, the scanning signal is outputted to the scan-
ning signal line 21-1. At this time, the counter electrode signal
is supplied to the pixel 1R1 from the counter electrode signal
line 25-1, and the counter electrode signal having the polarity
opposite to that of the pixel 1R1 is supplied to the pixel 1G1.
Thus, the polarities of the image signals of the pixels 1R1 and
the pixel 1G1 are reversed.

[0139] According to the structure containing the line of the
thin film transistors 10 described above, the gate electrodes of
the thin film transistors 10 are connected with one scanning
signal line 21, and the polarities of the two counter electrode
signal lines 25 are inverted during one scanning period. In this
case, image signals having different polarities can be written
to the adjoining two pixels 8 by alternately connecting the
counter electrodes to the counter electrode signal line 25-1
and the counter electrode signal line 25-2. Thus, noise gen-
erated when image signals having one polarity are inputted
can be reduced.

[0140] The counter electrode signal line 25-2 supplies sig-
nals to the counter electrodes of the pixel 1G1 and 1R2 which
contain the thin film transistors having the gate electrodes
connected with the scanning signal line 21-1. The counter
electrode signal line 25-2 also supplies signals to the counter
electrodes of the pixels 2R1 and 2B1 which contain the thin
film transistors having the gate electrodes connected with the
subsequent scanning signal line 21-2.

[0141] More specifically, the counter electrode signal lines
25 supplies counter electrode voltage to half of the pixels in
one line one scanning period before. In this case, the scanning
period of pixels in one line is divided into two parts at the time
of operation. Accordingly, the driving capability of the scan-
ning circuit 53 increases to a level higher than the necessary
level.

[0142] Moreover, during the operation of the distributing
circuit 60 in the dot inverting drive, image signals having
positive polarity with respect to the counter electrode voltage
are outputted in the first half of one scanning period, and
image signals having negative polarity are outputted in the
second half after division of one scanning period into two
parts.
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[0143] FIG. 18 is a plan view of a general structure of the
pixel unit in the circuit shown in FIG. 17. The counter elec-
trode 15 of a pixel 8-1 is connected with the counter electrode
signal line 25-1 via a through hole 147, and the counter
electrode 15 of a pixel 8-2 is connected with the counter
electrode signal line 25-2 via the through hole 147.

[0144] The counter electrode signal line 25 is disposed
adjacent to the scanning signal line 21. Thus, the counter
electrode 15 needs to override the scanning line 21 for con-
nection when the counter electrode 15 is disposed on the same
conductive layer. Accordingly, the counter electrode 15 is
connected with the counter electrode signal line 25 via the
through hole 147 formed on the insulation layer.

[0145] FIG. 19 illustrates a circuit containing sets of three
pixels each set of which is alternately connected with the
different counter electrode signal lines 25. The distributing
circuit 60 has sets of RGB, and image signals having negative
polarity are outputted to the pixels 1R2, 1G2 and 1B2 when
image signal having positive polarity are outputted to the
pixels 1R1, 1G1 and 1B1.

[0146] Counter electrode voltage is supplied to the counter
electrodes 15 of the pixels 1R1, 1G1 and 1B1 from the
counter electrode signal line 25-1. When image signals hav-
ing positive polarity are outputted to the pixels 1R1, 1G1 and
1B1, for example, counter electrode voltage for positive
polarity is supplied to the counter electrodes 15.

[0147] On the other hand, counter electrode voltage is sup-
plied to the counter electrodes 15 of the pixels 1R2, 1G2 and
1B2 from the counter electrode signal line 25-2. When image
signals having negative polarity are outputted to the pixels
1R2, 1G2 and 1B2, for example, counter electrode voltage for
negative polarity is supplied to the counter electrodes 15.
[0148] According to the circuit structure shown in F1G. 19,
the driver circuit § (see FIG. 1) outputs image signal having
the same polarity to the distributing circuit 60 during one
scanning period. Thus, burden on the driver circuit 5 can be
reduced.

[0149] FIG. 20 illustrates a circuit containing the gate elec-
trodes connected with the scanning lines 21 in a zigzag shape.
As illustrated in FIG. 20, the scanning signal lines 21 extend
in the X direction in the figure. The gate electrodes connected
with the scanning signal lines 21 are alternately disposed in
the Y direction in the figure for each pixel.

[0150] Thus, pixels having the thin film transistors 10 under
ON condition and receiving image signals from the same
scanning signal line 21 are shifted from one another in the Y
direction. In this case, the two adjoining pixels in the X
direction are driven by different scanning signal lines 21.
[0151] When a scanning signal is outputted to the scanning
signal line 21-1, for example, an image signal is written to the
pixels 1G1, 1R2, and 1B2. Thus, the image signal is written to
half of the pixels connected with the counter electrode signal
line 25-1.

[0152] When the scanning signal is subsequently outputted
to the scanning signal line 25-2, the image signal is written to
the remaining pixels 1R1, 1B1, 1G2, and 1R3 connected with
the counter electrode signal line 25-1.

[0153] Simultaneously, the image signal is written to the
pixels 2G1, 2R2, and 2B2 connected with the counter elec-
trode signal line 25-2. Thus, the image signal can be written to
the pixels connected with two counter electrode signal lines
by using one scanning signal line when the gate electrodes are
connected with the scanning signal lines 21 in a zigzag shape.
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[0154] According to the circuit shown in FIG. 20, the image
signal is written to half of the pixels connected with one
counter electrode signal line 25 during one scanning period,
and to the remaining pixels during another one scanning
period. As a result, the pixels operated by one counter elec-
trode signal line 25 can be reduced to half. Accordingly, the
volume of charges to be supplied by one counter electrode
signal line 25 is decreased to approximately half, and thus
reduction of the burden of the counter electrode signal line 25
can be achieved.
[0155] FIG. 21 illustrates a general image structure of the
circuit shown in F1G. 20. According to the structure shown in
FIG. 21, the counter electrode signal line 25 is bended in a
zigzag line in the Y direction. This structure eliminates over-
laps between the source electrode 133 and the counter elec-
trode signal line 25, and thus reduces generation of unneces-
sary incidental capacity.
[0156] According to the structure shown in FIG. 21, the
counter electrode signal line 25 is disposed on the same layer
as that of the scanning signal line 21, and the counter elec-
trode 15 is disposed on the same layer as that of the pixel
electrode 11. Thus, the counter electrode signal line 25 is
connected with the counter electrode 15 via the through hole
147.
[0157] FIG. 22 illustrates a general pixel structure contain-
ing the scanning signal line 21 extending in a zigzag line. The
scanning signal line 21 overlapping with the image signal line
22 is bended in the Y direction. The zigzag-shape of the
scanning signal line 21 allows connection of the adjoining
pixels in the X direction with different counter electrode
signal lines 25. Thus, image signals having different polarity
can be written to the adjoining pixels in the X direction. In this
case, the number of pixels operated by one counter electrode
signal line 25 is reduced to half, and thus the volume of
charges to be supplied by one counter electrode signal line 25
is reduced to approximately half. As a result, the burden on
the counter electrode signal line 25 can be reduced.
[0158] FIG. 23 illustrates a general pixel structure contain-
ing the counter electrode 15 formed in a band shape under the
layer of the pixel electrode 11. Since the counter electrode 15
is disposed under the layer of the pixel electrode 11, the
necessity for overriding the counter electrode 15 is elimi-
nated. Thus, the structure of the liquid crystal display panel 1
can be simplified.
What is claimed is:
1. A liquid crystal display device, comprising:
a first substrate;
a second substrate;
a liquid crystal constituent sandwiched between the first
substrate and the second substrate;
a plurality of pixels provided on the first substrate;
pixel electrodes provided on the pixels;
counter electrodes opposed to the pixel electrodes;
switching elements which supply image signals to the pixel
electrodes when the switching elements are turned on;
image signal lines which supply image signals to the
switching elements;
scanning signal lines which supply scanning signals for
controlling ON and OFF of the switching elements;
counter electrode signal lines which supply counter volt-
age to the counter electrodes;
a first driver circuit which outputs the image signals;
a second driver circuit which outputs the scanning signals;
and
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a third driver circuit which outputs the counter voltage,

wherein

a first pixel electrode controlled by a first scanning signal
line receives image signals,

a second pixel electrode controlled by a second scanning
signal line receives image signals, and

counter voltage of the second pixel electrode is inverted
during a first scanning period for outputting scanning
signals to the first scanning signal line.

2. A liquid crystal display device according to claim 1,

wherein:

output from the first driver circuit is inputted to a fourth
driver circuit; and

the fourth driver circuit can supply signals to n image
signal lines on the liquid crystal display panel from the
one output of the first driver circuit.

3. A liquid crystal display device according to claim 1,

wherein:

the second driver circuit is provided at both ends of the
scanning signals; and

the third driver circuit is provided at both ends of the
counter electrode signal lines.

4. A liquid crystal display device, comprising:

a first substrate;

a second substrate;

a liquid crystal constituent sandwiched between the first
substrate and the second substrate;

a plurality of pixel electrodes provided on the first sub-
strate:

switching elements which supply image signals to the pixel
electrodes;
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image signal lines which supply image signals to the
switching elements;

scanning signal lines which supply scanning signals for
controlling the switching elements;

a first driver circuit which outputs the image signals;

a plurality of second driver circuits which output the scan-
ning signals; and

a third driver circuit which outputs the counter voltage,

wherein

the scanning signal lines extend in the horizontal direction,

each adjoining pair of first pixel electrode and second pixel
electrode connected to the switching element controlled
by the scanning signal line are disposed with the scan-
ning signal line interposed between the first pixel elec-
trode and second pixel electrode, and

counter voltage of the second pixel electrodes is inverted
during a scanning period for outputting the scanning
signals to the scanning signal lines.

5. A liquid crystal display device according to claim 4,

wherein:

output from the first driver circuit is inputted to a fourth
driver circuit; and

the fourth driver circuit can supply signals to n image
signal lines on the liquid crystal display panel from the
one output of the first driver circuit.

6. A liquid crystal display device according to claim 4,

wherein:

the second driver circuit is provided at both ends of the
scanning signals; and

the third driver circuit is provided at both ends of the
counter electrode signal lines.
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