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(54) Liquid crystal display

(57)  The present invention provides a liquid crystal
display capable of making flicker difficult to be observed
and of reducing power consumption. The display com-
prises first (3a) and second (3b) pixel portions including
subsidiary capacitances (33) having a first electrode
(36) which is connected to a pixel electrode (34) and a
second electrode (37a,37b); first (SC1-1,SC1-2,SC1-3,
SC1-4) and second (SC2-1,SC2-2,SC2-3,SC2-4) sub-

sidiary capacitance lines which are connected to the
second electrodes of the subsidiary capacitances of the
firstand second pixel portions, respectively; and a signal
providing circuit (7,17,47) including a plurality of signal
providing circuit portions (7a,7b,7c,7d,17a,17b,17c,
47a,47b,47¢c,47d) which provide first and second sig-
nals to the first and second subsidiary capacitance lines,
respectively.
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Description

[0001] The presentinvention relates to a display, and
more particularly to a display including a pixel portion.
[0002] Aliquid crystal display including a pixel portion
having a liquid crystal is known in general as a display.
In this conventional liquid crystal display, a liquid crystal
layer of the pixel portion is interposed between a pixel
electrode and common electrode. In the conventional
liquid crystal display, controlling a voltage (video signal)
applied between the both electrodes of the pixel portion
varies the arrangement of liquid crystal molecules, thus,
a display portion displays an image based on the video
signal.

[0003] In the aforementioned liquid crystal display, if
a direct-current voltage is applied to the liquid crystal of
the pixel portion (pixel electrode) for a long time, image
persistence; so-called image burn-in, occurs. Accord-
ingly, when the liquid crystal display is driven, it is nec-
essary to use a drive method that inverts a voltage sup-
ply source of the pixel electrode (pixel voltage supply
source) relative to a voltage supply source of the com-
mon electrode at a prescribed period. There is a DC
drive method that applies a direct-current voltage to the
common electrode as one example of such a drive
method for a liquid crystal display. A line inversion drive
method that inverts the pixel voltage supply source rel-
ative to the voltage supply source of the common elec-
trode to which a direct-current voltage is applied at every
one horizontal period is known as this DC drive method.
This is disclosed in "EKISHO DISPLAY KOGAKU NY U-
MON" (SUZUKI, Yasoji, The Nikkan Kogyo Shimbun,
Ltd., 20th November 1998, pp. 101-103), for example.
In addition, one horizontal period is a period where writ-
ing of video signals to all the pixel portions arranged
along one gate line is completed.

[0004] Fig. 14 is the waveform chartin the case where
a liquid crystal display is driven by the conventional line
inversion drive method. With reference to Fig. 14, in the
case where a liquid crystal display is driven by the con-
ventional line inversion drive method, the pixel voltage
supply source (video signal) VIDEO is inverted relative
to a voltage supply source of the common electrode
COM at every one horizontal period. The pixel voltage
supply source (video signal) VIDEO is varied for each
of pixel portions A to F based on an image to be dis-
played.

[0005] However, inthe case where a liquid crystal dis-
play is driven by the conventional line inversion drive
method shown in Fig. 14, when the display is driven at
a low frequency in order to reduce power consumption,
there is a disadvantage that flicker tends to be observed.
Specifically, in the case where the display is driven at a
low frequency, since the period of holding the pixel volt-
age supply source is longer, this makes the variation of
the pixel voltage supply source large. When the varia-
tion of the pixel voltage supply source becomes large,
since luminance values of light passing through the pixel
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portions A to F are shifted from desired luminance val-
ues, flicker occurs. In the conventional line inversion
drive method, since the aforementioned flicker occurs
in a line shape, flicker tends to be observed.

[0006] Accordingly, a liquid crystal display which em-
ploys a dot inversion drive method that inverts the pixel
voltage supply source (video signal) VIDEO relative to
the voltage supply source of the common electrode
COM for every pixel portion in the pixel portions A to F
adjacent to each other is proposed.

[0007] Fig. 15is the waveform chartin the case where
a liquid crystal display is driven by the conventional dot
inversion drive method. With reference to Fig. 15, in the
case where a liquid crystal display is driven by the con-
ventional dot inversion drive method, the pixel voltage
supply source (video signal) VIDEO based on an image
to be displayed is inverted relative to the voltage supply
source of the common electrode COM for every pixel
portion in the pixel portions A to F, dissimilarly to the
conventional line inversion drive method shown in Fig.
14. In the case where a liquid crystal display is driven
by the conventional dot inversion drive method as men-
tioned above, even if flicker occurs due to drive at a low
frequency, such flicker does not appear in a line shape.
As a result, flicker can be difficult to be observed.
[0008] However, in the conventional dot inversion
drive method shown in Fig. 15, the pixel voltage supply
source (video signal) VIDEO is inverted relative to the
voltage supply source of the common electrode COM to
which a direct-current voltage is applied, thus, it is nec-
essary to provide a video signal that is double the volt-
age of a liquid crystal drive voltage. For example, in Fig.
15, when the liquid crystal drive voltage is V1, in order
to provide the same liquid crystal drive voltage V1 to
both previous and subsequent pixel portions whose pix-
el voltage supply sources (video signals) VIDEO are in-
verted relative to the voltage supply source of the com-
mon electrode COM, it is necessary to provide a video
signal having a voltage V2 that is double the voltage of
the liquid crystal drive voltage V1. Accordingly, even if
driving a liquid crystal display at a low frequency is
aimed at reduction of power consumption, there is a
problem that reduction of power consumption is limited.
[0009] The present invention is aimed at solving the
above problems, and it is one object of the present in-
vention to provide a display capable of making flicker
difficult to be observed and of reducing power consump-
tion.

[0010] To achieve the above object, a display accord-
ing to one aspect of the present invention comprises a
plurality of drain and gate lines which are arranged so
as to intersect each other; first and second pixel por-
tions, each of which includes subsidiary capacitances
having a first electrode which is connected to a pixel
electrode and a second electrode; first and second sub-
sidiary capacitance lines which are connected to the
second electrodes of the subsidiary capacitances of the
firstand second pixel portions, respectively; and a signal
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providing circuit including a plurality of signal providing
circuit portions which provide a first signal with a first
voltage supply source and a second signal with a sec-
ond voltage supply source to the first subsidiary capac-
itance line of said first pixel portion and the second sub-
sidiary capacitance line of said second pixel portion, re-
spectively.

[0011] In the display according to this aspect of the
present invention, the above signal providing circuit is
provided. Accordingly, in the case where the first and
second voltage supply sources are H and L levels, and
the first and second signals are provided to the first and
second subsidiary capacitance lines of the first and sec-
ond pixel portions, respectively, the first signal of H level
is provided to the second electrode of the subsidiary ca-
pacitance of the first pixel portion through the first sub-
sidiary capacitance line. Thus, the voltage supply
source of the subsidiary capacitance of the first pixel
portion can go up to H level. In addition, the second sig-
nal of L level is provided to the second electrode of the
subsidiary capacitance of the second pixel portion
through the second subsidiary capacitance line, thus,
the voltage supply source of the subsidiary capacitance
of the second pixel portion can drop to L level. There-
fore, after writing of video signal of H level to the first
pixel portion is completed, when the first signal of H level
is provided to the second electrode of the subsidiary ca-
pacitance of the first pixel portion, the voltage supply
source of the pixel electrode of the first pixel portion can
be higher than the state right after writing of video signal
is completed. Therefore, after writing of video signal of
L level to the second pixel portion is completed, when
the second signal of L level is provided to the second
electrode of the subsidiary capacitance of the second
pixel portion, the pixel voltage supply source of the sec-
ond pixel portion can be lower than the state right after
writing of video signal is completed. Since the voltage
of video signal is not necessary to be large, it is possible
to easily keep increase of power consumption due to
increase of the voltage of video signal in check. As a
result, power consumption can be reduced. Further-
more, in the case where dot inversion drive, in which the
pixel voltage supply source (video data) is inverted for
each of pixel portions adjacent to each other relative to
a voltage supply source of a common electrode, is used,
arranging the first and second pixel portions adjacent to
each other can easily achieve dot inversion drive. More-
over, in the case where block inversion drive, in which
the pixel voltage supply source (video data) is inverted
for every two or more of pixel portions relative to the
voltage supply source of the common electrode, is used,
one block includes only a plurality of first pixel portions,
another block includes only a plurality of second pixel
portions, and the one, and another blocks are arranged
adjacent to each other. This can easily achieve block
inversion drive. In dot or block inversion drive, flicker
does not appear in a line shape, dissimilarly to line in-
version drive that inverts the pixel voltage supply source

10

15

20

25

30

35

40

45

50

55

(video data) for each of gate lines adjacent to each other
relative to a voltage supply source of a common elec-
trode, therefore, it is easy to make flicker difficult to be
observed. In the drawings:

Fig. 1is a plan view showing a liquid crystal display
according to a first embodiment;

Fig. 2 is a block diagram showing the liquid crystal
display according to the first embodiment shown in
Fig. 1;

Fig. 3 is a circuit diagram showing a signal providing
circuit portion of the liquid crystal display according
to the first embodiment shown in Figs. 1 and 2;
Fig. 4 is a timing chart for explanation of operation
in a V-driver, the signal providing circuit and a shift
register of the liquid crystal display according to the
first embodiment shown in Fig. 2;

Figs. 5 and 6 are waveform charts for explanation
of operation in a pixel portion of the liquid crystal
display according to the first embodiment shown in
Fig. 1;

Fig. 7 is a block diagram showing a liquid crystal
display according to a second embodiment;

Fig. 8 is a circuit diagram showing a signal providing
circuit portion of the liquid crystal display according
to the second embodiment shown in Fig. 7;

Fig. 9 is a timing chart for explanation of operation
in a V-driver, the signal providing circuit and a shift
register of the liquid crystal display according to the
second embodiment shown in Fig. 7;

Fig. 10 is a block diagram showing a liquid crystal
display according to a third embodiment;

Fig. 11 is a timing chart for explanation of operation
in a V-driver, the signal providing circuit and a shift
register of the liquid crystal display according to the
third embodiment shown in Fig. 10;

Fig. 12 is a plan view showing a liquid crystal display
according to a fourth embodiment;

Fig. 13 is a block diagram showing the liquid crystal
display according to the fourth embodiment shown
in Fig. 12;

Fig. 14 is a waveform chart in the case where a lig-
uid crystal display is driven by a conventional line
inversion drive method; and

Fig. 15 is a waveform chart in the case where a lig-
uid crystal display is driven by a conventional dot
inversion drive method.

[0012] Embodiments of the present invention are now
described with reference to the drawings.

FIRST EMBODIMENT

[0013] With reference to Fig. 1, in a first embodiment,
a display portion 2 is provided on a circuit board 1. Pixel
portions 3a and 3b are arranged in the display portion
2.In Fig. 1, one gate line G1 and two drain lines D1 and
D2, which intersect the gate line G1, are shown, and
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only one of the pixel portions 3a and one of the pixel
portions 3b arranged along the gate line G1 are shown,
for ease of illustration. However, actually, a plurality of
gate and drain lines are arranged so as to intersect each
other, and the pixel portions 3a and the pixel portions
3b are arranged adjacent to each other in a matrix
shape. The pixel portions 3a and 3b are examples of a
"first pixel portion" and a "second pixel portion" in the
present invention, respectively.

[0014] Each of the pixel portions 3a and 3b includes
a liquid crystal layer 31, an n-channel transistor 32 and
a subsidiary capacitance 33. The liquid crystal layer 31
of each of the pixel portions 3a and 3b is interposed be-
tween a pixel electrode 34 and a common counter elec-
trode (common electrode) 35.

[0015] The drain of the n-channel transistor 32 of the
pixel portion 3a is connected to the drain line D1. The
drain of the n-channel transistor 32 of the pixel portion
3b is connected to the drain line D2. The sources of the
pixel portions 3a and 3b are connected to the pixel elec-
trodes 34, respectively.

[0016] One electrode 36 of the subsidiary capaci-
tance 33 of each of the pixel portions 3a and 3b is con-
nected to each pixel electrode 34. Another electrode
37a of the subsidiary capacitance 33 of the pixel portion
3ais connected to a subsidiary capacitance line SC1-1.
Another electrode 37b of the subsidiary capacitance 33
of the pixel portion 3b is connected to a subsidiary ca-
pacitance line SC2-1. The electrode 36 is an example
of a "first electrode" in the present invention. The elec-
trodes 37a and 37b are examples of a "second elec-
trode" in the present invention. The subsidiary capaci-
tance line SC1-1 is an example of a "first subsidiary ca-
pacitance line" in the present invention. The subsidiary
capacitance line SC2-1 is an example of a "second sub-
sidiary capacitance line" in the present invention.
[0017] N-channel transistors (H switches) 4a and 4b,
and an H-driver 5 for driving (scanning) the drain lines
D1 and D2 and drain lines of a third stage and later (not
shown) are provided on the circuit board 1. The n-chan-
nel transistor 4a corresponding to the pixel portion 3a
(drain line D1) is connected to a video signal line
VIDEO1. The n-channel transistor 4b corresponding to
the pixel portion 3b (drain line D2) is connected to a vid-
eo signal line VIDEO2. A V-driver 6 for driving (scanning)
the gate line G1 of a first stage of and gate lines after a
second stage and later (not shown in Fig. 1) is provided
on the circuit board 1. The V-driver 6 is an example of
a "gate line drive circuit" and "first shift register" in the
present invention.

[0018] In the first embodiment, a signal providing cir-
cuit 7 and a shift register 8 are provided on the circuit
board 1. Both the subsidiary capacitance line SC1-1 cor-
responding to the pixel portion 3a and the subsidiary ca-
pacitance line SC2-1 corresponding to the pixel portion
3b are connected to the signal providing circuit 7 (signal
providing circuit portion 7a). The signal providing circuit
7 serves to alternately provide one of an H-level side
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signal VSCH and an L-level side signal VSCL to the sub-
sidiary capacitance line SC1-1, and alternately provide
the other of them to the subsidiary capacitance line
SC2-1, for every one frame period. One frame period is
a period where writing of signals to all the pixel portions
3aand 3b, which constitute the display portion 2, is com-
pleted. The shift register 8 serves to drive the signal pro-
viding circuit 7 so that the signals from the signal pro-
viding circuit 7 are sequentially provided to a pair of sub-
sidiary capacitance lines SC1-1 and SC2-1 along the
gate line G1 of the first stage thorough a pair of subsid-
iary capacitance lines along a gate line of the last stage
(not shown). The shift register 8 is an example of a "sec-
ond shift register" in the present invention.

[0019] A driver IC 9 is provided external of the circuit
board 1. A higher voltage supply source HVDD, a lower
voltage supply source HVSS, a start signal STH, and a
clock signal CKH are provided from the driver IC 9 to
the H-driver 5. A higher voltage supply source WDD, a
lower voltage supply source WSS, a start signal STV, a
clock signal CKV, and an enable signal ENB are provid-
ed from the driver IC 9 to the V-driver 6. A higher voltage
supply source VSCH, a lower voltage supply source VS-
CL, and a clock signal CKVSC are provided from the
driver IC 9 to the signal providing circuit 7. The same
signals as the signals provided to the V-driver 6 are pro-
vided from the driver IC 9 to the shift register 8.

[0020] With reference to Fig. 2, the internal constitu-
tion of V-driver 6, signal providing circuit 7, and shift reg-
ister 8 is now described. The V-driver 6 includes shift
register circuit portions 61a to 61f. In addition, the V-
driver 6 includes AND circuit portions 62a to 62e, each
of which has three input terminals and one output ter-
minal.

[0021] Output signals of the shift register circuit por-
tions 61a and 61b, and the enable signal ENB are pro-
vided to the input terminals of the AND circuit portion
62a. Output signals of the shift register circuit portions
61b and 61c, and the enable signal ENB are provided
to the input terminals of the AND circuit portion 62b. In
the AND circuit portion 62c¢ or later, output signals of the
shift register circuit portions of two stages that are shift-
ed one stage each are similarly provided thereto. Each
of the AND circuit portions 62a to 62e provides a signal
of H level only when the three input signals are all H
levels, and provide a signal of L level when at least one
of the three input signals is L level. The output terminals
of the AND circuit portions 62a to 62e are connected to
the gate lines G1 to G5, respectively. Although not illus-
trated, a level shifter circuit is connected between the
AND circuit portion and the gate line.

[0022] The signal providing circuit 7 includes signal
providing circuit portions 7a to 7d. The signal providing
circuit portions 7ato 7d are provided so as to correspond
to the gate lines G1 to G4, respectively. The signal pro-
viding circuit portion corresponding to the gate line G5
is not shown for ease of illustration.

[0023] In the circuit constitution, specifically, the sig-
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nal providing circuit portion 7a is constituted of inverters
71ato 71c, clocked inverters 72a and 72b, and switches
73ato 73d, as shown in Fig. 3. Each of switches 73a to
73d is constituted of an n-channel transistor and a p-
channel transistor.

[0024] An output signal from the shift register 8 (see
Fig. 2) is provided to an input terminal A of the inverter
71a. The output signal from the shift register 8 is also
provided to an input terminal B of the clocked inverter
72a. An input terminal C of the clocked inverter 72a is
connected to an output terminal X of the inverter 71a.
The clock signal CKVSC is provided to an input terminal
A of the clocked inverter 72a. An output terminal X of
the clocked inverter 72a is connected to an input termi-
nal A of the inverter 71b. An output terminal X of the
inverter 71b is connected to a node ND1. An input ter-
minal B of the clocked inverter 72b is connected to the
output terminal X of the inverter 71a. The output signal
from the shift register 8 is provided into an input terminal
C of the clocked inverter 72b. An input terminal A of
clocked inverter 72b is connected to the node ND1. An
input terminal A of the inverter 71c is connected to the
node ND1. An output terminal X of the inverter 71c is
connected to the node ND2.

[0025] The higher voltage supply source VSCH and
the lower voltage supply source VSCL are provided to
the input terminals A of the switches 73a and 73d, and
the input terminals A of the switches 73b and 73c, re-
spectively. The output terminals X of the switches 73a
and 73b, and the output terminals X of the switches 73¢c
and 73d are connected to the subsidiary capacitance
lines SC1-1 and SC2-1, respectively. The gates of the
n-channel transistors of the switches 73a and 73c are
connected to the node ND1. The gates of the p-channel
transistors of the switches 73a and 73c are connected
to the node ND2. The gates of the n-channel transistors
of the switches 73b and 73d are connected to the node
ND2. The gates of the p-channel transistors of the
switches 73b and 73d are connected to the node ND1.
[0026] In addition, the signal providing circuit portions
7b to 7d shown in Fig. 2 have circuit constitution similar
to the signal providing circuit portion 7a except the sub-
sidiary capacitance lines connected thereto.

[0027] Asshown in Fig. 2, the shift register 8 includes
shift register circuit portions 81a to 81f. These shift reg-
ister circuit portions 81a to 81f can have circuit consti-
tution similar to the shift register circuit portions 61a to
61f of the V-driver 6, respectively. In addition, the shift
register 8 includes AND circuit portions 82a to 82d, each
of which has three input terminals and one output ter-
minal.

[0028] Output signals of the shift register circuit por-
tions 81b and 81c¢, and the enable signal ENB are pro-
vided to the input terminals of the AND circuit portion
82a. In the AND circuit portion 82b or later, output sig-
nals of the shift register circuit portions of two stages
that are shifted one stage each are similarly provided
thereto. The output terminals of the AND circuit portions
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82a to 82d are connected to the signal providing circuit
portions 7a to 7d, respectively. In addition, the shift reg-
ister 8 is not provided with an AND circuit portion, to
which output signals of the shift register circuit portions
81a and 81b are provided, dissimilarly to the V-driver 6.
The reason is as follows. That is, the same start signal
STV, clock signal CKV, and enable signal ENB as the
V-driver 6 are provided to the shift register 8. Accord-
ingly, in order to vary the voltage supply source of the
subsidiary capacitances of first stage after writing of vid-
eo signals to the pixel portions of first stage is complet-
ed, it is necessary to vary the voltage supply source of
the subsidiary capacitances of first stage based on the
signal of H level of AND circuit portion of second stage.
For this reason, such an AND circuit portion of first
stage, to which the output signal of the shift register cir-
cuit portions 81a and 81b are provided, is not necessary.
[0029] The operation of the liquid crystal display ac-
cording to the first embodiment is now described with
reference to Figs. 1 to 6.

[0030] First, as shown in Fig. 4, the start signal STV
of H level is provided to the V-driver 6 and shift register
8 shown in Fig. 2. When a clock signal CKV1 in V-driver
6 becomes H level, a signal of H level is provided from
the shift register circuit portion 61a (see Fig. 2) to the
AND circuit portion 62a. After that, when the clock signal
CKV1 becomes L level, and the clock signal CKV2 be-
comes H level, signals of H level are provided from the
shift register circuit portion 61b to the AND circuit por-
tions 62a and 62b. Subsequently, the enable signal ENB
becomes H level, thus, all of the three signals (the sig-
nals of the shift register circuit portions 61a and 61b,
and the enable signal ENB) provided to the AND circuit
portion 62a become H level. Accordingly, a signal of H
level is provided from the AND circuit portion 62a to the
gate line G1. After that, the enable signal ENB becomes
L level, thus, a signal of L level is provided from the AND
circuit portion 62a to the gate line G1, and the signal of
L level is held at L level during one frame period. Then,
the clock signal CKV2 becomes L level.

[0031] Next, when the clock signal CKV1 becomes H
level again, signals of H level are provided from the shift
register circuit portion 61c to the AND circuit portions
62b and 62c. Subsequently, when the enable signal
ENB becomes H level again, all of the three signals (the
signals of the shift register circuit portions 61b and 61c,
and the enable signal ENB) provided to the AND circuit
portion 62b become H level. Accordingly, a signal of H
level is provided from the AND circuit portion 62b to the
gate line G2. After that, when the enable signal ENB be-
comes L level, a signal of L level is provided from the
AND circuit portion 62b to the gate line G2, and it is held
atL level during one frame period. Then, the clock signal
CKV1 becomes L level.

[0032] After that, signals of H level from the shift reg-
ister circuit portions 61d to 61f are sequentially provided
to the AND circuit portions 62c¢ to 62e in synchronization
with the clock signals CKV1 and CKV2 similarly to the
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aforementioned AND circuit portions 62a and 62b. Ac-
cordingly, signals of H level from the AND circuit portions
62c to 62e are sequentially provided to the gate lines
G3 to G5 in synchronization with the enable signal ENB
similarly to the aforementioned gate lines G1 and G2.
Subsequently, signals of L level from the AND circuit
portions 62c¢ to 62e are sequentially provided to the gate
lines G3 to G5 in synchronization with the enable signal
ENB, and they are held at L level during one frame pe-
riod. In addition, as shown in Fig. 4, since the gate lines
G1to G5 are forced to be L level while the enable signal
ENB is L level, the periods of H level of gate lines adja-
cent to each other do not coincide with each other.
[0033] Inthe shift register 8 (AND circuit portions 82a-
82d) (see Fig. 2), signals of H level from the shift reg-
ister circuit portions 81b (81a) to 81f are also sequen-
tially provided to the AND circuit portions 82a to 82d in
synchronization with the clock signals CKV1 and CKV2
similarly the aforementioned AND circuit portions 62a to
62e. Thus, signals of H level are sequentially provided
from the AND circuit portions 82a to 82d in synchroni-
zation with the enable signal ENB. Accordingly, signals
of H level are sequentially provided from the shift regis-
ter 8. In addition, signals of H level from the shift register
8 are sequentially provided with timing similar to provid-
ing signals of H level to the gate lines G2 to G5.
[0034] Signals of H level sequentially provided from
the shift register 8 are sequentially provided to the signal
providing circuit portions 7a to 7d of the signal providing
circuit 7 (see Fig. 2).

[0035] In the signal providing circuit portion 7a, as
shown in Fig. 3, when an input signal of H level is pro-
vided from the shift register 8, the clocked inverter 72a
turns to ON state. In this case, the clock signal CKVSC
of H level is provided to the input terminal A of the
clocked inverter 72a, thus, a signal of L level is provided
from the output terminal X of the clocked inverter 72a.
This signal of L level is inverted into H level by the in-
verter 71b. Thus, the node ND1 becomes H level, and
the node ND2 becomes L level by the inverter 71c. Ac-
cordingly, the switches 73a and 73c turn to ON state,
and the switches 73b and 73d turn to OFF state. As a
result, the signal VSCH of H-level side is provided to the
subsidiary capacitance line SC1-1, and the signal VSCL
of L-level side is provided to the subsidiary capacitance
line SC2-1.

[0036] When the input signal from the shift register 8
becomes L level, the clocked inverter 72a turns to OFF
state. However, since the clocked inverter 72b turns to
ON state, a signal of L level is continuously provided to
the input terminal A of the inverter 71b. As aresult, since
the nodes ND1 and ND2 are held at H level and L level,
respectively, the signal VSCH of the H-level side and
the signal VSCL of the L-level side are continuously pro-
vided to the subsidiary capacitance lines SC1-1 and
SC2-1, respectively. In addition, the signal providing cir-
cuit portions 7b to 7d shown in Fig. 2 operate similarly
to the signal providing circuit portion 7a.
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[0037] Accordingly, the subsidiary capacitance lines
SC1-1 to SC1-4 and the subsidiary capacitance lines
SC2-1 to SC2-4 are sequentially provided with the sig-
nal VSCH of the H-level side and the signal VSCL of the
L-level side from the signal providing circuit portions 7a
to 7d with timing similar to providing signals of H level
to the gate lines G2 to G5. The subsidiary capacitance
lines SC1-2, SC1-3, and SC1-4 are examples of the
"first subsidiary capacitance line" in the present inven-
tion. The subsidiary capacitance lines SC2-2, SC2-3,
and SC2-4 are examples of the "second subsidiary ca-
pacitance line" in the present invention.

[0038] For example, the display portion 2 shown in
Fig. 1 operates as follows. First, a video signal of H-level
side is provided to the video signal line VIDEO1, and a
video signal of the L-level side is provided to the video
signal line VIDEO2. Then, signals of H level are sequen-
tially provided from the H-driver 5 to the gates of the n-
channel transistors 4a and 4b, thus, the n-channel tran-
sistors 4a and 4b sequentially turn to ON state. Accord-
ingly, the video signal of H-level side is provided from
the video signal line VIDEO1 to the drain line D1 of the
pixel portion 3a, and the video signal of L-level side is
provided from the video signal line VIDEO2 to the drain
line D2 of the pixel portion 3b. Subsequently, as de-
scribed above, a signal of H level is provided to the gate
line G1.

[0039] At this time, in the pixel portion 3a, when the
n-channel transistor 32 turns to ON state, a video signal
of H-level side is written to the pixel portion 3a. That is,
as shown in Fig. 5, the pixel voltage supply source Vp1
goes up to the voltage supply source of the video signal
line VIDEO1. After that, when the signal provided to the
gate line G1 becomes L level, the n-channel transistor
32 turns to OFF state. Thus, writing of video signal of H-
level side to the pixel portion 3a is completed. At this
time, a signal provided to the gate line G1 becomes L
level. This drops the pixel voltage supply source Vp1 by
AV1. Additionally, in consideration of the drop of AV1 of
the pixel voltage supply source Vp1, the voltage supply
source COM of the common electrode 35 is previously
set to the voltage supply source that is AV1 lower than
the center level CL of voltage supply source of the video
signal line VIDEO1.

[0040] In this embodiment, after a signal provided to
the gate line G1 becomes L level, the signal VSCH of
H-level side is provided to the subsidiary capacitance
line SC1-1. Thus, the signal VSCH of H-level side is pro-
vided to another electrode 37a of the subsidiary capac-
itance 33 (see Fig. 1), and the voltage supply source of
the subsidiary capacitance 33 goes up to the H-level
side. Accordingly, since electric charge is redistributed
between the liquid crystal layer 31 and the subsidiary
capacitance 33, the pixel voltage supply source Vp1
goes up by AV2 as shown in Fig. 5. The pixel voltage
supply source Vp1 that goes up by AV2 is held during
one frame period (period until which the n-channel tran-
sistor 32 turns to ON state again). In addition, the pixel
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voltage supply source Vp1 slightly varies with time due
to influence such as a leak current.

[0041] In the pixel portion 3b (see Fig. 1), when the n-
channel transistor 32 turns to ON state, a video signal
of L-level side is written to the pixel portion 3b. That is,
as shown in Fig. 6, the pixel voltage supply source Vp2
drops to the voltage supply source of the video signal
line VIDEQ2. After that, when the signal provided to the
gate line G1 becomes L level, the n-channel transistor
32 turns to OFF state. Accordingly, writing of video sig-
nal of L level to the pixel section 3b is completed, and
the pixel voltage supply source Vp2 drops by AV1. After
a signal provided to the gate line G1 becomes L level,
the signal VSCL of L-level side is provided to the sub-
sidiary capacitance line SC2-1. Thus, a signal of L-level
side is provided to another electrode 37b of the subsid-
iary capacitance 33 (see Fig. 1), and the voltage supply
source of the subsidiary capacitance 33 drops to the L-
level side. Therefore, the pixel voltage supply source
Vp2 drops by AV2, and the pixel voltage supply source
Vp2 that drops by AV2 is held during one frame period.
[0042] The pixel portions arranged along the gate
lines G2 to G5 of second stage and later (see Fig. 2)
also sequentially operate similarly to the pixel portions
3a and 3b arranged along the gate line G1 of first stage.
After operation of first frame is completed, a video signal
provided to the video signal line VIDEO1 is inverted to
the L-level side relative to the voltage supply source
COM of the common electrode 35, and a video signal
provided to the video signal line VIDEO2 is inverted to
the H-level side relative to the voltage supply source
COM of the common electrode 35.

[0043] Next, the clock signal CKVSC provided to the
signal providing circuit 7 is switched to L level. In this
case, as shown in Fig. 3, in the signal providing circuit
portion 7a, since the clock signal CKVSC of L level is
provided to the input terminal A of the clocked inverter
72a, the clock signal CKVSC is opposite to the case of
H level. Thus, the switches 73a and 73c turn to OFF
state, and the switches 73b and 73d turn to ON state.
As a result, the signal VSCL of L-level side is provided
to the subsidiary capacitance line SC1-1, and the signal
VSCH of H-level side is provided to the subsidiary ca-
pacitance line SC2-1. In addition, the signal providing
circuit portions 7b to 7d (see Fig. 2) also operate simi-
larly to the signal providing circuit portion 7a.

[0044] Accordingly, in a second frame, the pixel por-
tion 3a operates as shown in Fig. 6, and the pixel portion
3b operates as shown in Fig. 5. After a third frame, the
video signal provided to the video signal line VIDEO1 is
alternately switched to the H-level side and the L-level
side, and the video signal provided to the video signal
line VIDEO2 is alternately switched to the L-level side
and the H-level side, for every one frame period. Alter-
nately switching the clock signal CKVSC, which is pro-
vided to the signal providing circuit 7, to H level and L
level performs switching so that one of the signal VSCH
of H-level side and the signal VSCL of L-level side is
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alternatively provided to the subsidiary capacitance
lines SC1-1 to 1-4, and the other of them is alternatively
provided to the subsidiary capacitance lines SC2-1 to
2-4. As described above, the liquid crystal display ac-
cording to the first embodiment is driven.

[0045] In the first embodiment, as mentioned above,
the signal providing circuit 7, which includes the signal
providing circuit portions 7a-7d for providing the signal
VSCH of H-level side and the signal VSCL of L-level
side, is provided for the subsidiary capacitance lines
SC1-1to SC1-4 of pixel portion 3a. Accordingly, the volt-
age supply source of the subsidiary capacitance 33 of
the pixel portion can be set to an arbitrary level, for ex-
ample. In addition, after writing of video signal to the pix-
el portion is completed, when a desired signal is provid-
ed to the electrode of the subsidiary capacitance 33 of
pixel portion, the pixel voltage supply source of the pixel
portion can be varied from the state right after writing of
video signal is completed. Consequently, since it is not
necessary to increase a voltage of video signal, power
consumption can be reduced. Additionally, the pixel por-
tions 3a and 3b are arranged adjacent to each other,
thus, it is possible to easily perform dot inversion drive.
Dissimilarly to line inversion drive, in this case, flicker
does not appear in a line shape. As a result, flicker can
be difficult to be observed.

[0046] Furthermore, in the first embodiment, the sig-
nal providing circuit portions 7a to 7d are provided so as
to correspond to the gate lines G1 to G4, respectively.
Accordingly, when video signals are sequentially written
to the respective gate lines G1 to G5 of the pixel portions
3a and 3b, the respective signal providing circuit por-
tions 7a to 7d can subsequently provide one and the
other of the signal VSCH of H-level side and the signal
VSCL of L-level side to the subsidiary capacitance lines
SC1-1 to 1-4 and the subsidiary capacitance lines
SC2-1 to 2-4 corresponding to the respective gate lines
G1 to G4.

[0047] Moreover, in the first embodiment, switching is
performed so that one of the signal VSCH of H-level side
and the signal VSCL of L-level side is alternatively pro-
vided to the subsidiary capacitance lines SC1-1 to 1-4,
and the other of them is alternatively provided to the sub-
sidiary capacitance lines SC2-1 to 2-4, for every one
frame period, thus, the voltage supply sources of video
signals to be written to the pixel portions 3a and 3b are
inverted relative to the voltage supply source COM of
the common electrode 35 for every one frame period.
Therefore, it is possible to perform dot inversion drive
more easily. In this case, image persistence (image
burn-in) can be easily kept in check.

SECOND EMBODIMENT

[0048] With reference to Figs. 7 and 8, in a second
embodiment, dissimilarly to the foregoing first embodi-
ment, one signal providing circuit portion provided for
every two stages of gate lines (2 lines) is described. The
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signal providing circuit portion simultaneously provides
one and the other of a signal of H-level side and a signal
of L-level side to two pairs of the subsidiary capacitance
lines corresponding to two stages of gate lines, respec-
tively.

[0049] In a liquid crystal display according to this sec-
ond embodiment, as shown in Fig. 7, a V-driver 6 has
circuit constitution similar to the foregoing first embodi-
ment. However, it is noted that Fig. 7 shows seven AND
circuit portions 62a to 62g and eight shift register circuit
portions 61a to 61h.

[0050] In the second embodiment, the signal provid-
ing circuit 17 includes signal providing circuit portions
17a to 17c. Each of the signal providing circuit portions
17ato 17cis provided for every two stages of gate lines.
Specifically, signal providing circuit portions 17a, 17b
and 17c¢ are provided so as to correspond to pairs of
gate lines G1 and G2, G3 and G4, and G5 and G6, re-
spectively. The signal providing circuit portion corre-
sponding to the gate line G7 is not shown for ease of
illustration.

[0051] Inthe circuit constitution of the signal providing
circuit portion 17a, specifically, as shown in Fig. 8, the
output terminals X of the switches 73a and 73b are con-
nected to two stages of subsidiary capacitance lines
SC1-1, and the output-terminals X of the switches 73c
and 73d are connected to two stages of subsidiary ca-
pacitance lines SC2-1. The circuit constitution of the oth-
er part of the signal providing circuit portion 17ais similar
to the signal providing circuit portion 7a of the first em-
bodiment shown in Fig. 3. In addition, the signal provid-
ing circuit portions 17b and 17c shown in Fig. 7 have
circuit constitution similar to the signal providing circuit
portion 17a except the subsidiary capacitance lines con-
nected thereto.

[0052] As shown in Fig. 7, the shift register 18 in-
cludes shift register circuit portions 181a to 181h. The
shift register 18 is an example of the "second shift reg-
ister" in the present invention. These shift register circuit
portions 181a to 181h have circuit constitution similar to
the shift register circuit portions 61a to 61h of the V-driv-
er 6, respectively. In addition, the shift register 18 in-
cludes AND circuit portions 182a to 182c, each of which
has three input terminals and one output terminal.
[0053] Output signals of the shift register circuit por-
tions 181cand 181d, and the enable signal ENB are pro-
vided to the input terminals of the AND circuit portion
182a. Output signals of the shift register circuit portions
181e and 181f, and the enable signal ENB are provided
to the input terminals of the AND circuit portion 182b.
Output signals of the shift register circuit portions 181g
and 181h, and the enable signal ENB are provided to
the input terminals of the AND circuit portion 182c. The
output terminals of the AND circuit portions 182ato 182¢
are connected to the signal providing circuit portions 17a
to 17c, respectively. In addition, the shift register 18 is
not provided with AND circuit portions, to which output
signals of the shift register circuit portions 181a and
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181b and the shift register circuit portions 181b and
181c are provided, dissimilarly to the V-driver 6. In ad-
dition, AND circuit portions, to which output signals of
the shift register circuit portions 181d and 181e and the
shift register circuit portions 181f and 181g are provided,
are not provided. The reason is that, since the same
start signal STV, clock signal CKV, and enable signal
ENB as the V-driver 6 are provided to the shift register
18, such an AND circuit portion of first stage, to which
the output signal of the shift register circuit portions 181a
and 181b are provided, is not necessary, similarly to the
foregoing first embodiment. Additionally, in this second
embodiment, since subsidiary capacitance lines corre-
sponding to two stages are connected to one signal pro-
viding circuit portion, only one AND circuit portion is also
connected for subsidiary capacitance lines correspond-
ing to each two stages. Accordingly, AND circuit por-
tions, to which the output signals of the shift register cir-
cuit portions 181b and 181c, the shift register circuit por-
tions 181d and 181e, and the shift register circuit por-
tions 181f and 181g are provided, is not necessary.
[0054] The operation of the display according to the
second embodiment is now described with reference to
Figs. 7 to 9. Description of parts similar to the first em-
bodiment is omitted.

[0055] First, as shown in Fig. 9, the start signal STV
of H level is provided to the V-driver 6 and shift register
18 shown in Fig. 7. Next, the V-driver 6 operates simi-
larly to the V-driver 6 of the first embodiment shown in
Fig. 2. That is, after signals of H level are sequentially
provided to the gate lines G1 to G7, signals of L level
are sequentially provided to the gate lines G1to G7. The
signals of L level sequentially provided to the gate lines
G1-G7 are held at L level during one frame period.
[0056] In the shift register 18 (see Fig. 7), when the
clock signal CKV1 becomes H level, the shift register
circuit portion 181a is driven. Then, the clock signal
CKV1 becomes L level. After that, when the clock signal
CKV2 becomes H level, the shift register circuit portion
181b is driven. Then, the clock signal CKV2 becomes L
level.

[0057] Next, when the clock signal CKV1 becomes H
level again, a signal of H level is provided from the shift
register circuit portion 181c to the AND circuit portion
182a. After that, when the clock signal CKV1 becomes
L level, and the clock signal CKV2 becomes H level
again, a signal of H level is provided from the shift reg-
ister circuit portion 181d to the AND circuit portion 182a.
Subsequently, when the enable signal ENB becomes H
level, a signal of H level is provided from the AND circuit
portion 182a. After that, the enable signal ENB becomes
L level, thus, a signal of L level is provided from the AND
circuit portion 182a, and the signal of L level is held at
L level during one frame period. Then, the clock signal
CKV2 becomes L level.

[0058] Similarly, when the clock signal CKV1 be-
comes H level again, a signal of H level is provided from
the shift register circuit portion 181e to the AND circuit
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portion 182b. Then, when the clock signal CKV2 be-
comes H level again, a signal of H level is provided from
the shift register circuit portion 181f to the AND circuit
portion 182b. Subsequently, when the enable signal
ENB becomes H level, a signal of H level is provided
from the AND circuit portion 182b. After that, the enable
signal ENB becomes L level, thus, a signal of L level is
provided from the AND circuit portion 182b, and the sig-
nal of L level is held at L level during one frame period.
Then, the clock signal CKV2 becomes L level.

[0059] After that, similarly to the aforementioned AND
circuit portions 182a and 182b, signals of H level from
the shift register circuit portions 181g and 181h are pro-
vided to the AND circuit portion 182c in synchronization
with the clock signals CKV1 and CKV2, and a signal of
H level is provided from the AND circuit portion 182c in
synchronization with the enable signal ENB. According-
ly, signals of H level are sequentially provided from the
shift register 18 for every two stages of gate lines. In
addition, in signals of H level provided from the shift reg-
ister 18, the signals provided from the AND circuit por-
tions 182a to 182c are provided with timing similar to
providing signals of H level to the gate lines G3, G5 and
G7.

[0060] Signals of H level sequentially provided from
the shift register 18 are sequentially provided to the sig-
nal providing circuit portions 17ato 17c¢ of the signal pro-
viding circuit 17 (see Fig. 7). The signal providing circuit
portion 17a operates similarly to the signal providing cir-
cuit portion 7a according to the first embodiment shown
in Fig 3. That is, as shown in Fig. 8, the switches 73a
and 73c turn to the ON state, and the switches 73b and
73d turn to the OFF state, thus, the signal VSCH of H-
level side and the signal VSCL of L-level side are pro-
vided to the subsidiary capacitance lines SC1-1 and
SC2-1, respectively. In addition, the signal providing cir-
cuit portions 17b to 17d shown in Fig. 7 operate similarly
to the signal providing circuit portion 17a.

[0061] Accordingly, the signal VSCH of H-level side
and the signal VSCL of L-level side from the signal pro-
viding circuit portions 17a to 17¢ are sequentially pro-
vided to the subsidiary capacitance lines SC1-1 to
SC1-3 and the subsidiary capacitance lines SC2-1 to
SC2-3 corresponding to two stages, respectively, with
timing similar to providing signals of H level to the gate
lines G3, G5 and G7.

[0062] In addition, operation performed in the display
portion (not shown) of the second embodiment is similar
to the foregoing first embodiment.

[0063] In the second embodiment, as mentioned
above, the signal providing circuit portions 17a to 17¢
are provided so as to correspond to two stages of the
gate lines G1 and G2 (2 lines) , two stages of the gate
lines G3 and G4, and two stages of the gate lines G5
and GB6, respectively. Accordingly, the number of signal
providing circuit portions can be reduced as compared
with the case where one signal providing circuit portion
is provided so as to correspond to each of a plurality of

10

15

20

25

30

35

40

45

50

55

stages of gate lines (a plurality of lines) . Therefore, it is
possible to reduce a circuit scale and to improve yield.
[0064] In addition, the other effects in the second em-
bodiment are similar to the foregoing first embodiment.

THIRD EMBODIMENT

[0065] With reference to Fig. 10, dissimilarly to the
foregoing first and second embodiments, in a third em-
bodiment, the case where the period of pulse signal for
driving a shift register is double the period of pulse signal
for driving a V-driver is described.

[0066] In aliquid crystal display according to this third
embodiment, as shown in Fig. 10, a V-driver 6 and a
signal providing circuit 17 have circuit constitution sim-
ilar to the foregoing second embodiment. The periods
of start signal STV1, clock signal CKV1-1/CKV1-2, and
enable signal ENB1 for driving the V-driver 6 are similar
to those of start signal STV, clock signal CKV, and ena-
ble signal ENB of the foregoing second embodiment.
[0067] In the third embodiment, a shift register 28 in-
cludes four shift register circuit portions 281a to 281d.
That is, the number of the shift register circuit portions
(281a to 281d), which constitute the shift register 28, is
half the number of shift register circuit portions (61a to
61h) , which constitute the V-driver 6. The shift register
28 is an example of the "second shift register" in the
present invention. These shift register circuit portions
281ato 281d have circuit constitution similar to the shift
register circuit portions 61a to 61d of the V-driver 6, re-
spectively. In addition, the shift register 28 includes AND
circuit portions 282a to 282c, each of which has three
input terminals and one output terminal.

[0068] Output signals of the shift register circuit por-
tions 281a and 281b, and an enable signal ENB2 are
provided to the input terminals of the AND circuit portion
282a. Output signals of the shift register circuit portions
281b and 281c, and the enable signal ENB2 are provid-
ed to the input terminals of the AND circuit portion 282b.
Output signals of the shift register circuit portions 281c
and 281d, and the enable signal ENB2 are provided to
the input terminals of the AND circuit portion 282c. The
output terminals of the AND circuit portions 282a to 282¢
are connected to the signal providing circuit portions 17a
to 17c, respectively. The periods of start signal STV2,
clock signal CKV2-1/2-2, and enable signal ENB2 for
driving the shift register 28 is double the periods of start
signal STV1, clock signal CKV1-1/1-2, and the enable
signal ENB1 for the driving V-driver 6.

[0069] The operation of the display according to the
third embodiment is now described with reference to
Figs. 10 and 11.

[0070] First, as shown in Fig. 11, the start signals
STV1 and STV2 of H level are provided to the V-driver
6 and shift register 28 shown in Fig. 10, respectively.
Next, the V-driver 6 operates similarly to the V-driver 6
of the first embodiment shown in Fig. 2. That is, after
signals of H level are sequentially provided to the gate
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lines G1 to G7, signals of L level are sequentially pro-
vided thereto, and are held at L level during one frame
period.

[0071] In the shift register 28 (see Fig. 10), when the
clock signal CKV2-1 becomes H level, a signal of H level
is provided from the shift register circuit portion 281a to
the AND circuit portion 282a. Then, the clock signal
CKV2-1 becomes L level. Next, when the clock signal
CKV2-2 becomes H level, signals of H level are provided
from the shift register circuit portion 281b to the AND
circuit portions 282a and 282b. Subsequently, when the
enable signal ENB2 becomes H level, a signal of H level
is provided from the AND circuit portion 282a. After that,
the enable signal ENB2 becomes L level, thus, a signal
of L level is provided from the AND circuit portion 282a,
and the signal of L level is held at L level during one
frame period. Then, the clock signal CKV2-2 becomes
L level.

[0072] Next, signals of H level are provided from the
AND circuit portions 282b and 282c in synchronization
with the clock signals CKV2-1 and CKV2-2 similarly to
the aforementioned AND circuit portion 282a. Accord-
ingly, signals of H level are sequentially provided from
the shift register 28. In addition, in signals of H level pro-
vided from the shift register 28, the signals provided
from the AND circuit portions 282a to 282c are provided
with timing similar to providing signals of H level to the
gate lines G3, G5 and G7.

[0073] Signals of H level sequentially provided from
the shift register 28 are sequentially provided to the sig-
nal providing circuit portions 17a to 17c¢ of the signal pro-
viding circuit 17 (see Fig. 10) . The signal providing cir-
cuit portion 17a operates similarly to the signal providing
circuit portion 17a according to the second embodiment
shown in Fig 8. That is, the switches 73a and 73c turn
to ON state, and the switches 73b and 73d turn to OFF
state, thus, the signal VSCH of H-level side and the sig-
nal VSCL of L-level side are provided to the subsidiary
capacitance lines SC1-1 and SC2-1, respectively. In ad-
dition, the signal providing circuit portions 17b to 17d
shown in Fig. 10 operate similarly to the signal providing
circuit portion 17a.

[0074] Accordingly, similarly to the foregoing second
embodiment, the signal VSCH of H-level side and the
signal VSCL of L-level side from the signal providing cir-
cuit portions 17a to 17¢ are sequentially provided to the
subsidiary capacitance lines SC1-1 to SC1-3 and the
subsidiary capacitance lines SC2-1 to SC2-3 corre-
sponding to two stages, respectively, with timing similar
to providing signals of H level to the gate lines G3, G5
and G7.

[0075] In addition, operation performed in the display
portion (not shown) of the third embodiment is similar to
the foregoing first embodiment.

[0076] Inthe third embodiment, as mentioned above,
the periods of start signal STV2, clock signal
CKV2-1/2-2, and enable signal ENB2 for driving the shift
register 28 is double the periods of start signal STV1,
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clock signal CKV1-1/1-2, and enable signal ENB1 for
the driving V-driver 6. Thus, the number of the shift reg-
ister circuit portions (281ato 281d) , which constitute the
shift register 28, can be reduced to half the number of
the shift register circuit portions (61a to 61h), which con-
stitute the V-driver 6. Accordingly, the number of the shift
register circuit portions can be reduced as compared
with the foregoing second embodiment. Therefore, it is
possible to reduce a circuit scale and to improve yield.
[0077] Inaddition, the other effects in the third embod-
iment are similar to the foregoing first embodiment.

FOURTH EMBODIMENT

[0078] With reference to Figs. 12 and 13, dissimilarly
to the foregoing first to third embodiments, in a fourth
embodiment, the case where a signal providing circuit
is installed in a V-driver, and the signal providing circuit
is driven by using a signal for driving (scanning) gate
lines is described.

[0079] In this fourth embodiment, as shown in Fig. 12,
a V-driver 46 with a signal providing circuit 47 installed
therein (see Fig. 13) is provided on a circuit board 1.
Both the subsidiary capacitance line SC1-1 correspond-
ing to the pixel portion 3a and the subsidiary capaci-
tance line SC2-1 corresponding to the pixel portion 3b
are connected to the signal providing circuit 47 installed
in the V-driver 46. The V-driver 46 is an example of the
"gate line drive circuit" and "shift register" in the present
invention. In addition, the other constitution in the fourth
embodiment is similar to the foregoing first embodiment.
[0080] With reference to Fig. 13, the internal constitu-
tion of V-driver 46 is now described. The V-driver 46 in-
cludes shift register circuit portions 461a to 461f. In ad-
dition, the V-driver 46 includes AND circuit portions 462a
to 462e, each of which has three input terminals and
one output terminal.

[0081] Output signals of the shift register circuit por-
tions 461a and 461b, and the enable signal ENB are
provided to the input terminals of the AND circuit portion
462a. In the AND circuit portion 462b or later, output sig-
nals of the shift register circuit portions of two stages
that are shifted one stage each are similarly provided
thereto. The output terminals of the AND circuit portions
462a to 462e are connected to the gate lines G1 to G5,
respectively.

[0082] In the fourth embodiment, as described above,
the signal providing circuit 47 is installed in the V-driver
46. The signal providing circuit 47 includes signal pro-
viding circuit portions 47a to 47d. The signal providing
circuit portions 47a to 47d are provided so as to corre-
spond to the gate lines G1 to G4, respectively. The sig-
nal providing circuit portion corresponding to the gate
line G5 is not shown for ease of illustration.

[0083] The circuit constitution of the signal providing
circuit portion 47a is similar to the signal providing circuit
portion 7a of the first embodiment shown in Fig. 3. In
this fourth embodiment, however, as shown in Fig. 13,
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the signal providing circuit portion 47a corresponding to
the gate line G1 is provided with an output signal of the
AND circuit portion 462b whose output terminal is con-
nected to the gate line G2. That s, in this fourth embod-
iment, the signal providing circuit portion connected to
the subsidiary capacitance line corresponding to the
gate line of a prescribed stage is provided with an output
signal of the AND circuit portion whose output terminal
is connected to the gate line of the subsequent stage.
The signal providing circuit portions 47b to 47d have cir-
cuit constitution similar to the signal providing circuit
portion 47a.

[0084] In this fourth embodiment, the V-driver 46 with
the signal providing circuit 47 installed therein is driven
with a timing chart similar to that of V-driver 6, signal
providing circuit 7 and shift register 8 of the first embod-
iment shown in Fig. 4. However, dissimilarly to the fore-
going first embodiment, in this fourth embodiment, sig-
nals of H level from the AND circuit portions 462b to
462e, which provide signals to the gate lines of second
stage and later, are sequentially provided to the signal
providing circuit portions 47a to 47d. Accordingly, the
signal providing circuit portions 47a to 47d operate sim-
ilarly to the signal providing circuit portion 7a of the fore-
going first embodiment.

[0085] In the fourth embodiment, as mentioned
above, the signal providing circuit 47 is installed in the
V-driver 46, and the signal providing circuit portions 47a
to 47d are sequentially driven by using signals for se-
quentially driving the gate lines G2 to G5. A shift register
for sequentially driving the signal providing circuit por-
tions 47a to 47d is not necessary to be provided sepa-
rately from the V-driver 46 for sequentially driving the
gate lines G1 to G5. Therefore, it is possible to further
reduce a circuit scale and to further improve yield as
compared with the foregoing third embodiment.

[0086] In this fourth embodiment, the signal providing
circuit portion corresponding to the gate line of a pre-
scribed stage is provided with an output signal of the
AND circuit portion whose output terminal is connected
to the gate line of the subsequent stage, thus, the signal
providing circuit portion corresponding to the gate line
of the prescribed stage is driven. Accordingly, an output
signal from the shift register circuit portion of the stage
subsequent to the prescribed stage is provided after an
output signal of the shift register circuit portion for driving
the gate line of the prescribed stage is provided. There-
fore, one and the other of the signal VSCH of H-level
side and the signal VSCL of L-level side can be provided
to one pair of the subsidiary capacitance lines, respec-
tively, after writing of video signals to the pixel portions
arranged along the gate line of the prescribed stage is
completed.

[0087] Itshould be appreciated, however, that the em-
bodiments described above are illustrative, and the in-
vention is not specifically limited to description above.
The invention is defined not by the foregoing description
of the embodiments, but by the appended claims, their
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equivalents, and various modifications that can be made
without departing from the scope of the invention as de-
fined in the appended claims.

[0088] Forexample, inthe foregoing first to fourth em-
bodiments, the signal providing circuit portions have cir-
cuit constitution shown in Fig. 3 or 8, however, the
present invention is not limited to the circuit constitution
as long as one and the other of the signal VSCH of H-
level side and the signal VSCL of L-level side can be
provided to at least one pair of the subsidiary capaci-
tance lines, respectively. In addition, the present inven-
tion is not limited as long as one of the signal VSCH of
H-level side and the signal VSCL of L-level side can be
alternatively provided to one of a pair of the subsidiary
capacitance lines or one group of pairs of the subsidiary
capacitance lines, and the other of them can be alterna-
tively provided to another of the pair of the subsidiary
capacitance lines or the other group of the pairs of the
subsidiary capacitance lines, for every one frame peri-
od.

[0089] In each of the foregoing first to fourth embod-
iments, the pixel portions 3a and 3b are arranged adja-
cent to each other whereby achieving dot inversion
drive. However, the present invention is not limited to
this arrangement. One block may include only a plurality
of pixel portions 3a, another block may include only a
plurality of pixel portions 3b, and the one, and another
blocks may be arranged adjacent to each other, where-
by achieving block inversion drive..

[0090] In each of the foregoing first to fourth embod-
iments, the n-channel transistors for driving the drain
lines sequentially turn to ON state, however, the present
invention is not limited to this. All the n-channel transis-
tors for the driving drain lines may simultaneously turn
to ON state.

[0091] In each of the foregoing first to third embodi-
ments, a plurality of the signal providing circuit portions
are sequentially driven by using the shift register includ-
ing the shift register circuit portions, which have circuit
constitution similar to the shift register circuit portions of
the V-driver. However, the present invention is not lim-
ited to this constitution. A shift register including shift
register circuit portions, which have circuit constitution
dissimilar to the shift register circuit portions of the V-
driver, may be used as long as a plurality of signal pro-
viding circuit portions can be sequentially driven.
[0092] In each of the foregoing first to third embodi-
ments, one and the other of the signal VSCH of H-level
side and the signal VSCL of L-level side are provided to
at least one pair of the subsidiary capacitance lines cor-
responding to the gate lines of a prescribed stage, re-
spectively, with timing similar to writing of video signals
to the pixel portions arranged along the gate line sub-
sequent to the prescribed stage. However, the present
invention is not limited to this timing. Timing of providing
a prescribed signal to at least one pair of the subsidiary
capacitance lines corresponding to the gate lines of a
prescribed stage may not be same as timing of writing
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of video signals to the pixel portions arranged along the
gate line of the subsequent stage.

[0093] In each of the foregoing second and third em-
bodiments, one signal providing circuit portion is provid-
ed for every two stages of the gate lines, however, the
present invention is not limited to this. One signal pro-
viding circuit portion may be provided for every three or
more stages of the gate lines.

Claims
1. A display comprising:

a plurality of drain (D1, D2) and gate (G1, G2,
G3, G4, G5, G6, G7) lines which are arranged
so as to intersect each other;

first (3a) and second (3b) pixel portions, each
of which includes subsidiary capacitances (33)
having a first electrode (36) which is connected
to a pixel electrode (34) and a second electrode
(37a, 37b);

first (SC1-1, SC1-2, SC1-3, SC1-4) and second
(SC2-1, SC2-2, SC2-3, SC2-4) subsidiary ca-
pacitance lines which are connected to the sec-
ond electrodes of said subsidiary capacitances
of said first and second pixel portions, respec-
tively; and

a signal providing circuit (7, 17, 47) including a
plurality of signal providing circuit portions (7a,
7b, 7c, 7d, 17a, 17b, 17c, 47a, 47b, 47c, 47d)
which provide a first signal with a first voltage
supply source and a second signal with a sec-
ond voltage supply source to the first subsidiary
capacitance line of said first pixel portion and
the second subsidiary capacitance line of said
second pixel portion, respectively.

2. The display according to claim 1, wherein one of
said signal providing circuit portions (7a, 7b, 7c, 7d,
47a, 47b, 47c, 47d) is provided to every one of said
plurality of gate lines corresponding thereto, and re-
spective said signal providing circuit portions se-
quentially provide said first and second signals to
said first and second subsidiary capacitance lines
of said gate lines corresponding thereto, respec-
tively.

3. The display according to claim 1, wherein one of
said signal providing circuit portions (17a, 17b, 17c)
is provided to every two or more of said plurality of
gate lines, and said signal providing circuit portion
simultaneously provides said first and second sig-
nals to said first and second subsidiary capacitance
lines of said two or more of gate lines corresponding
thereto, respectively.

4. The display according to claim 3, wherein one of
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10.

1.

said signal providing circuit portions is provided to
every two of the gate lines.

The display according to claim 1, wherein the dis-
play further comprises

a gate line drive circuit (6) including a first shift
register which sequentially drives said plurality of
gate lines, and a second shift register (8, 18, 28)
which is provided separately from the gate line drive
circuit including said first shift register and sequen-
tially drives said plurality of signal providing circuit
portion.

The display according to claim 5, wherein said sec-
ond shift register (8, 18) includes a plurality of shift
register circuit portions (81a, 81b, 81c, 81d, 81e,
81f, 181a, 181b, 181c, 181d, 181e, 181f, 181g,
181h), and

said signal providing circuit portion of a pre-
scribed stage provides said first and second signals
in response to an output signal of said shift register
circuit portion of the stage subsequent to said pre-
scribed stage or later.

The display according to claim 6, wherein said sec-
ond shift register is driven based on the same pulse
signal as a pulse signal for driving said first shift reg-
ister.

The display according to claim 5, wherein said sec-
ond shift register (28) is driven based on a second
pulse signal that has double the period of a first
pulse signal driving said first shift register.

The display according to claim 8, wherein said first
and second shift registers include a plurality of first
(61a,61b,61c, 61d, 61e, 61f, 61g, 61h) and second
(281a, 281b, 281c, 281d) shift register circuit por-
tions, respectively, and

the number of said second shift register circuit
portions is half the number of said first shift register
circuit portions.

The display according to claim 1, wherein the dis-
play further comprises a gate line drive circuit (46)
including a shift register which sequentially drives
said plurality of gate lines; and said plurality of sig-
nal providing circuit portions (47a, 47b, 47c, 47d)
are sequentially driven by the shift register of said
gate line drive circuit.

The display according to claim 10, wherein the shift
register of said gate line drive circuit includes a plu-
rality of shift register circuit portions (461a, 461b,
461c, 461d, 461e, 461f), and

said signal providing circuit portion of a pre-
scribed stage provides said first and second signals
in response to an output signal of said shift register
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circuit portion of the stage subsequent to said pre-
scribed stage or later.

The display according to claim 10, wherein said plu-
rality of signal providing circuit portions are installed
in said gate line drive circuit.

The display according to claim 1, wherein said first
and second pixel portions are arranged adjacent to
each other.

The display according to claim 1, wherein said sig-
nal providing circuit portion provides said first and
second signals to said first and second subsidiary
capacitance lines, respectively, after writing of vid-
eo signals to all the pixel portions arranged along
at least one gate line is completed.

The display according to claim 14, wherein said sig-
nal providing circuit portion alternatively provides
one of said first and second signals to said first sub-
sidiary capacitance line, and the other of said first
and second signals to said second subsidiary ca-
pacitance line for each one frame period where writ-
ing of signals to all the pixel portions is completed.

The display according to claim 14, wherein said sig-
nal providing circuit portion provides said first and
second signals to said first and second subsidiary
capacitance lines, respectively, after writing of said
video signals to all the pixel portions arranged along
two gate lines is completed.

The display according to claim 14, wherein said sig-
nal providing circuit portion provides said first and
second signals to said first and second subsidiary
capacitance lines, respectively, until at least one
frame period where writing of video signals to all the
pixel portions arranged is completed is finished.

The display according to claim 1, wherein said first
and second pixel portions are arranged adjacent to
each other, and video signals which are provided to
the first electrode of said first and second pixel por-
tions have waveforms that are inverted from each
other.

The display according to claim 1, wherein a first
block constituted of only said plurality of first pixel
portions and a second block constituted of only said
plurality of second pixel portions are arranged ad-
jacent to each other, and video signals, which are
provided to said plurality of first pixel portions con-
stituting said first block and said plurality of second
pixel portions constituting said second block, have
waveforms that are inverted from each other.

The display according to claim 1, wherein said first
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and second pixel portions include liquid crystals
(31).
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