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LIQUID CRYSTAL DISPLAY DEVICE, ACTIVE
MATRIX TYPE LIQUID CRYSTAL DISPLAY
DEVICE, AND METHOD OF DRIVING THE SAME

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a driving method
suitable for a display which uses a display material such as
a liquid crystal and in which display pixels are arranged in
a matrix form, and particularly to an alternating current
driving method of a liquid crystal panel.

[0003] 2. Description of the Related Art

[0004] In recent years, a technique for manufacturing a
semiconductor device in which a semiconductor thin film is
formed on an insulating substrate, such as a thin film
transistor (TFT), has been rapidly developed. The reason
thereof resides in that the demand for a liquid crystal display
device (typically, an active matrix type liquid crystal display
device) has been increased.

[0005] The active matrix type liquid crystal display device
displays an image in such a manner that an electric charge
going in and out of each of several tens to millions of display
pixels arranged in a matrix form is controlled by a switching
element of each of the display pixels.

[0006] In the present specification, the display pixel indi-
cates a device mainly constituted of a switching element, a
pixel electrode connected to the switching element, a liquid
crystal, and an opposite electrode disposed opposite to the
pixel electrode through the liquid crystal. However, the
display pixel in the case of a liquid crystal panel using IPS
driving, the display pixel indicates a device mainly consti-
tuted of a switching element, a pixel electrode connected to
the switching element, a liquid crystal, and a common
electrode disposed on the same substrate.

[0007] In addition, the common potential in the present
specification indicates the potential of the opposite electrode
of the display pixel or the potential of the common electrode.

[0008] FIG.2 is a schematic view showing a liquid crystal
display device. FIG. 3A is a schematic structural view of an
active matrix circuit in a liquid crystal panel 101 in FIG. 2.

[0009] In FIG. 2, the liquid crystal panel 101 includes a
plurality of (N) scanning lines (corresponding to scanning
lines A, B, C, D, . . . in FIG. 3A) extending in parallel to
each other in the horizontal direction (lateral direction), a
plurality of (M) signal lines (corresponding to signal lines
1),(2),(3),(4), . .. in FIG. 3A) extending in parallel to each
other in the vertical direction (longitudinal direction) and
crossing the scanning lines at right angles, MxN switching
elements (TFTS etc.) respectively disposed in the vicinity of
each of the crossing portions of the scanning lines and the
signal lines, and a pixel electrode 111 connected to each of
the switching elements.

[0010] In the liquid crystal panel 101, one end of the
scanning line is connected to a gate electrode of each of the
switching elements 110, and the other end is connected to a
gate driver circuit 104 (scanning line driver circuit). On the
other hand, one end of the signal line is connected to a
source electrode of each of the switching elements 110 and
the other end is connected to a source driver circuit 105
(signal line driver circuit).
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[0011] FIG. 3B shows a display pattern (display pixels of
four rows by six columns (Al to D6)) as a part of a display
region. FIG. 3B corresponds to the pixel electrodes 111 in
FIG. 3A. That is, the display pixel Al is mainly constituted
of the switching element 110 disposed at the crossing point
of the scanning line A and the signal line (1) in FIG. 3A, the
pixel electrode 111 connected to the switching element, an
opposite electrode provided opposite to the pixel electrode,
and a liquid crystal existing between the pixel electrode and
the opposite electrode.

[0012] For simplification, FIG. 3 shows only the scanning
lines A to D, the signal lines (1) to (6), and the display pixels
of four rows by six columns (Al to D6) forming a part of the
display region.

[0013] A typical example of display operation of the panel
will be described in brief with reference to FIGS. 3A and
3B.

[0014] First, in accordance with a signal from a shift
register circuit or the like (not shown) in the source driver
circuit, only a part (pixel Al) of the lateral direction (hori-
zontal direction) line of picture information (panel input
image signal 203) is selectively sampled in the signal line
(1), and its signal potential is applied to the entire of the
signal line (1). Then a signal potential (turning on the TFT
disposed in the vicinity of the crossing place) is applied only
to the scanning line A. only the switching element disposed
in the vicinity of the place where the signal line (1) and the
scanning line A cross with each other is turned on, so that the
signal potential of the signal line (1) is applied to the pixel
electrode. The liquid crystal is driven by the applied signal
potential and the amount of transmitted light is controlled, so
that a part (picture corresponding to Al) of the picture
information is displayed on the display pixel Al.

[0015] Next, while the state in which the display pixel Al
displays is kept by an auxiliary capacitance or the like, at the
next instant, only a part of the lateral direction (horizontal
direction) line of the image signal is selectively sampled,
and its signal potential is applied to the signal line (2)
adjacent to the signal line (1). In this way, similarly to the
display pixel Al, a part (picture corresponding to A2) of the
picture information is displayed on the display pixel A2.

[0016] Such a display operation is sequentially carried out,
so that a part (Al, A2, A3, A4, . . . ) of the picture
information is sequentially displayed on the first pixel row
(row A) in the lateral direction. During this, the scanning line
A is applied with a signal which turns on the switching
element disposed in the vicinity of each of the places where
the scanning line crosses the signal lines.

[0017] Subsequently, when writing in all pixels of the first
pixel row A in the lateral direction is ended, a signal
potential (turning on a switching element disposed in the
vicinity of a crossing place) is applied only to the scanning
line B. Only a part (pixel B1) of the image signal is sampled
in the signal line (1) and its signal potential is held. In the
same way, only the pixel row (row B) corresponding to the
second row in the lateral direction is sequentially written.
Such a display operation is carried out by the number of
pixel rows (N rows), so that one picture (frame) is displayed
on the display region.

[0018] In addition, after one picture (frame) is displayed,
in the liquid crystal display using TFTs or the like as
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switching elements, in order to prevent deterioration of the
liquid crystal material, to eliminate display blur, and to keep
display quality, signal potentials in which positive and
negative polarities are inverted in one frame (one picture)
are normally applied (alternating current driving) to the
respective display pixels, while common potential is used as
a reference.

[0019] These display operations are sequentially repeated
and a plurality of pictures are obtained, so that images are
displayed on the display region 106.

[0020] Next, the alternating current driving method briefly
described in the above will be described in more detail.
Incidentally, polarity patterns of display pixels (four rows by
six columns) in conventional typical alternating current
driving methods are shown in FIGS. 15A to 15B and FIG.
16A. The polarity patterns of FIGS. 15A and 15B and FIG.
16A correspond to the display pattern (display pixels of four
rows by six columns (Al to D6)) shown in FIG. 2B.

[0021] In the drawings (FIG. 1, FIGS. 15A and 15B,
FIG. 16A, and FIG. 17A) showing polarity patterns in the
present specification, the common potential is made a ref-
erence, and in the case where a signal potential applied to a

display pixel is positive, “+” is shown, and in the case of
negative, “~” is shown.

[0022] In addition, as a scanning system, there is inter-
laced scanning in which scanning lines of one picture (one
frame) are divided into two (two fields) and scanning is
carried out, and non-interlaced scanning in which scanning
lines are sequentially scanned from the above on the picture.
Here, examples using the non-interlaced scanning will be
mainly described.

[0023] In FIG. 15A showing a conventional example, the
polarities of image signals applied to all display pixels are
inverted every frame, so that this example is called frame
inversion driving.

[0024] As shown in FIG. 15A, the feature of the frame
inversion driving is that signal potentials having the same
polarity are applied to all display pixels in one arbitrary
frame so that a polarity pattern (1) (positive) is displayed,
while the polarity of the signal potentials applied to all the
display pixels is inverted into negative so that a polarity
pattern (2) (negative) is displayed in the next frame. That is,
when attention is paid only to the polarity pattern, the frame
inversion driving is a driving method in which two kinds of
polarity patterns (polarity pattern (1) and polarity pattern
(2)) are repeatedly displayed.

[0025] The problem of the conventional frame inversion
driving is that a polarity inversion period is as long as one
frame, and it becomes a frequency range (about 30 Hz)
which can be recognized by a human eye, so that an observer
can recognize, as flicker, a subtle difference between the
display (1) at the time when the polarity of the image signal
is positive and the display (2) at the time when the polarity
of the image signal is negative. Especially in halftone
display, remarkable flicker is observed.

[0026] Another conventional example shown in FIG. 16A
is called source line inversion driving.

[0027] As shown in FIG. 16A, the feature of the source
line inversion driving is that each of the display pixels is
applied with a signal potential having a polarity opposite to

Mar. 6, 2003

a signal potential of its adjacent display pixel in the lateral
direction (horizontal direction). In one arbitrary frame writ-
ing period, image signals having a signal potential of the
same polarity (positive) with each other are applied to the
display pixels (odd columns) expressed by Al, BI,
Cl,...,A3,B3,C3,...,A5, B5 C5,....On the other
hand, image signals having a signal potential of the same
polarity (negative) with each other are applied to the display
pixels (even columns) expressed by A2, B2, C2, ... ,A4, B4,
C4,...,A6,B6, C6, . ... In this way, a polarity pattern (1)
is displayed. Then, in a next frame writing period, an image
signal having the polarity opposite to the polarity pattern (1)
displayed in the proximate frame writing period is applied to
each of the display pixels so that a polarity pattern (2) is
displayed.

[0028] That is, as shown in FIG. 16A, similarly to the
conventional frame inversion driving, the conventional
source line inversion driving is also a driving method in
which two kinds of polarity patterns (polarity pattern (1) and
polarity pattern (2)) are repeatedly displayed.

[0029] FIG. 18 shows an example of a timing chart of a
panel input signal when the conventional source line inver-
sion driving is used and a white picture is displayed on the
display region of a liquid crystal panel which is normally
black. The signal corresponds to the display pattern (display
pixels of four rows by six columns (Al to D6)) shown in
FIG. 2B and FIG. 16A.

[0030] Another conventional example shown in FIG. 15B
is called gate line inversion driving.

[0031] As shown in FIG. 15B, the feature of the gate line
inversion driving is that each of the display pixels is applied
with an image signal having a polarity opposite to its
adjacent display pixel in the longitudinal (vertical) direction.
In this method, the polarity of the signal potential of the
image signal is inverted from positive to negative or from
negative to positive every horizontal scanning period.

[0032] That is, similarly to the conventional driving
method, this is a driving method in which two kinds of
polarity patterns (polarity pattern (1) and polarity pattern
(2)) are repeatedly displayed.

[0033] By this source line inversion driving and gate line
inversion driving, flicker which is a problem in the frame
inversion driving is reduced. However, the problem of the
source line inversion driving and the gate line inversion
driving is that since a stripe called disclination is produced
between adjacent display pixels applied with opposite
polarities, so that the brightness of the entire display picture
is lowered.

[0034] In the present specification, the disclination means
poor display (light loss in the case of normally white display,
light leak in the case of normally black display) due to
disturbance of an oriented state of liquid crystal caused by
the potential difference which is produced between the
display pixel applied with the image signal having the
positive polarity and the display pixel applied with the
image signal having the negative polarity.

[0035] The potential difference between the adjacent dis-
play pixels is produced from electric flux lines shown in
FIGS. 14(1) and 14(2). FIG. 14(1) is a top view showing the
state of electric flux lines produced between two pixel
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electrodes (1) and (2) when an effective electric field (posi-
tive or negative) is applied to the pixel electrodes (1) and (2)
in the direction vertical to the paper surface. FIG. 14(2) is
a sectional view. However, for convenience, FIG. 14(1)
shows only the electric flux lines produced in the lateral
direction between the pixel electrodes (1) and (2), and FIG.
14(2) shows the state of the electric flux lines immediately
before liquid crystal molecules oriented in the vertical
direction respond to the application of the electric field.

[0036] FIG. 16B shows a disclination pattern correspond-
ing to FIG. 16A. In FIG. 16B, the disclination is formed at
a fixed position, and although the polarities of the signal
potentials applied to the display pixels are different, the
disclination pattern (1) is substantially the same as the
disclination pattern (2).

[0037] In addition, although not shown, as another alter-
nating current driving method, there is proposed an alter-
nating current driving method (dot inversion driving) in
which the polarity of an image signal is inverted for every
writing of all adjacent display pixel and the inverted signal
is applied to the display pixel. In the dot inversion driving,
the polarities of adjacent pixels are different from each other,
so that the influence of a potential difference produced
between the adjacent display pixels is great, and the discli-
nation greatly influences the display.

[0038] As described above, in the conventional alternating
current driving methods (source line inversion driving and
gate line inversion driving), like the example shown in
FIGS. 16A and 16B, the polarity pattern (1) and the polarity
pattern (2) are repeatedly displayed, and the disclination is
continuously formed at the fixed position between adjacent
display pixels having different polarities, so that the bright-
ness of the picture is lowered. In addition, the same can be
said of another alternating current driving method (dot
inversion driving).

[0039] In another alternating current driving method
(frame inversion driving), although the disclination is not
produced, flicker is produced.

[0040] The number of display pixels of a display has been
increasing year after year, and a driving frequency becomes
very high for a panel with a large number of display pixels.
For example, it is said that the NTSC standard requires about
400 thousand display pixels, and the HDTV standard
requires about 2 million display pixels. Thus, the maximum
frequency of an input image signal is about 6 MHz in the
NTSC standard, and about 20 MHz to 30 MHz in the HDTV
standard. In order to accurately display this image signal, a
clock signal is required to have a frequency (for example,
about 50 MHz to 60 MHz) several times that of this image
signal. In future, it is expected that display of high fineness
and high picture quality is increasingly required, and an
image signal with a very fast dot clock is to be treated.

[0041] Hitherto, it has been difficult to accurately make
alternating current of an image signal and a clock signal
having such a high frequency band range and to drive a
liquid crystal panel. This is because a liquid crystal material
used in a conventional LCD has a slow speed (several tens
ms to hundreds ms) of response from application of a
potential, and even if a driver circuit is constituted of TFTs
which use, for example, amorphous silicon or polycrystal-
line silicon and can operate in a high frequency band region,
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the liquid crystal material can not respond to the high speed
operation, which is a problem.

SUMMARY OF THE INVENTION

[0042] The present invention has been made to solve such
problems, and therefore an object of the present invention is
to provide a liquid crystal display device which has no
flicker and can obtain bright display, and to provide a
method of driving the same.

[0043] According to a first aspect of the present invention,
a liquid crystal display device comprises a liquid crystal
panel including a pair of substrates and a liquid crystal
sealed between them, wherein N scanning lines, M signal
lines, and MxN display pixels respectively disposed at each
of crossing portions between the scanning lines and the
signal lines are disposed on one of the substrates, and an
image signal having a positive or negative polarity is applied
to each of the display pixels so as to make image display, the
liquid crystal display device being characterized in that the
image signals with the same polarity are applied for every n
(M>n=22) adjacent lines of the signal lines, and a boundary
portion between a group of the display pixels connected to
the n signal lines applied with the image signals having the
positive polarity and a group of the display pixels connected
to the n signal lines applied with the image signals having
the negative polarity is periodically moved.

[0044] The display device of the above aspect is charac-
terized in that the boundary portion is moved every frame or
field interval.

[0045] Moreover, the active matrix type liquid crystal
display device of the above aspect is characterized in that the
liquid crystal panel includes at least two image signal wiring
lines, and the image signal wiring lines include a first image
signal wiring line applied with the image signal having the
positive polarity, and a second image signal wiring line
applied with the image signal having the negative polarity.

[0046] Moreover, the display device of the above aspect is
characterized in that the liquid crystal panel includes a
switching element at each of the crossing portions between
the scanning lines and the signal lines, and the scanning
lines, the signal lines, and the switching element are formed
on the same substrate.

[0047] Moreover, the display device of the above aspect is
characterized in that the liquid crystal panel includes a
polarity selecting circuit for selecting the polarity of the
image signal applied to the signal lines, and the signal lines,
the scanning lines, the switching element, and the polarity
selecting circuit are formed on the same substrate.

[0048] According to a second aspect of the present inven-
tion, an active matrix type liquid crystal display device
comprises a display region constituted of display pixels
arranged in a matrix form, an image signal having a positive
or negative polarity being written in the display pixels so as
to make image display, wherein the active matrix type liquid
crystal display device is characterized by comprising a
circuit for forming the image signal which sequentially
displays at least four kinds of polarity patterns on the display
region.

[0049] The display device according to the second aspect
is characterized by comprising a circuit which sequentially
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displays at least four kinds of polarity patterns on the display
region every one frame or one field interval, and sequentially
displays them in one period of frames the number of which
is the same as that of the kinds of polarity patterns.

[0050] Moreover, the active matrix type liquid crystal
display device according to the second aspect is character-
ized by comprising a circuit which inverts the polarity of the
image signal applied to the respective display pixels every
plural frame or plural field periods.

[0051] According to a third aspect of the present inven-
tion, a method of driving an active matrix type liquid crystal
display device which includes a display region constituted of
display pixels of x rows by y columns arranged in a matrix
form and in which an image signal having a positive or
negative polarity is written in each of the display pixels so
as to make image display, the method being characterized in
that Z kinds of polarity patterns are displayed on the display
region.

[0052] The method of driving the active matrix type liquid
crystal display device according to the third aspect is char-
acterized in that the Z kinds of polarity patterns are dis-
played every frame interval, and are sequentially displayed
in one period of the Z frames.

[0053] The method of driving the active matrix type liquid
crystal display device according to the third aspect is char-
acterized in that the Z (Z=4) kinds of polarity patterns are
sequentially displayed on the display region constituted of
the display pixels of x rows by y columns arranged in a
matrix form.

[0054] According to a fourth aspect of the present inven-
tion, an active matrix type liquid crystal display device
comprises a liquid crystal panel including a display region
constituted of a liquid crystal sealed between a pair of
substrates, N scanning lines, M signal lines, and NxM
display pixels respectively disposed at each of crossing
portions between the scanning lines and the signal lines, the
scanning lines, the signal lines, and the display pixels being
disposed on one of the substrates, wherein the liquid crystal
display device is characterized in that at least two kinds of
different disclination patterns are displayed on the display
region.

[0055] According to a fifth aspect of the present invention,
a method of driving an active matrix type liquid crystal
display device which comprises a liquid crystal sealed
between a pair of substrates, and a display region constituted
of display pixels arranged in a matrix form, and in which an
image signal having a positive or negative polarity is written
in each of the display pixels so as to make image display, the
method being characterized in that at least two kinds of
different disclination patterns are displayed on the display
region.

[0056] The method of driving the display device according
to the fifth aspect is characterized in that the disclination
patterns are sequentially displayed on the display region
every frame or field interval.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057] FIGS. 1A and 1B are views showing an example
(embodiment 1) of a polarity pattern and a disclination
pattern of the present invention.
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[0058] FIG. 2 is a block diagram showing an example
(embodiment 1) of a driver circuit of the present invention.

[0059] FIGS. 3A and 3B are a schematic structural view
of a driver circuit of the present invention and a view
showing a display pattern, respectively.

[0060] FIG. 4 is a view showing an example (embodiment
1) of a timing chart of the present invention.

[0061] FIG. 5 is a block diagram showing an example
(embodiment 2) of a driver circuit of the present invention.

[0062] FIG. 6 is a view showing an example (embodiment
2) of a source driver circuit of the driver circuit of the present
invention.

[0063] FIG.7 is a view showing an example (embodiment
2) of a gate driver circuit of the driver circuit of the present
invention.

[0064] FIG. 8 is a view showing an example (embodiment
2) of a circuit structure of the driver circuit of the present
invention.

[0065] FIG.9 is a view showing an example (embodiment
2) of a selecting circuit of the present invention.

[0066] FIG. 10 is a view showing an example (embodi-
ment 2) of a selecting signal of the present invention.

[0067] FIG. 11 is a view showing an example (embodi-
ment 2) of correspondence between selecting signals and
input signals of the present invention.

[0068] FIG. 12 is a view showing an example (embodi-
ment 2) of a timing chart of the present invention.

[0069] FIG. 13 is a view showing an example (embodi-
ment 2) of a timing chart of the present invention.

[0070] FIGS. 14(1) and 14(2) are status views of electric
flux lines produced between adjacent pixels.

[0071] FIGS. 15A and 15B are views showing conven-
tional polarity patterns.

[0072] FIGS. 16A and 16B are views showing a conven-
tional polarity pattern and a disclination pattern, respec-
tively.

[0073] FIGS. 17A and 17B are views showing a conven-
tional polarity pattern and a disclination pattern, respec-
tively.

[0074]
chart.

[0075] FIGS. 19A and 19B are views of microphoto-
graphs showing conventional disclination patterns.

[0076] FIGS. 20A and 20B are views of microphoto-
graphs showing conventional disclination patterns.

FIG. 18 is a view showing a conventional timing

[0077] FIG. 21 is a view showing an example of the
external appearance of a liquid crystal panel.

[0078] FIGS. 22A to 22F are views showing examples of
electric equipments.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0079] Hereinafter, a structure of the present invention
will be described while comparison with a conventional
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structure will be made. Although an example using non-
interlaced scanning will be described, it is needless to say
that the present invention is not limited to the non-interlaced
scanning but can be applied to other scanning systems such
as interlaced scanning.

[0080] Similarly, the present invention is not limited to an
active matrix type liquid crystal display device, but can be
applied to other liquid crystal display devices such as a
passive type liquid crystal display device.

[0081] As shown in FIG. 16A, the conventional source
line inversion driving is a method in which display of two
kinds of polarity patterns (polarity pattern (1) and polarity
pattern (2)) is repeated every frame. The disclination pat-
terns produced at this time have, as shown in FIG. 16B,
substantially one kind. The present inventors carried out
experiments by use of simple display pixels. FIG. 19B is a
microphotograph of disclination stripes produced for every
one column.

[0082] FIG. 18 shows an example of a timing chart of a
panel input signal when a white picture is displayed on the
entire surface of a display region of a liquid crystal panel
which is normally black. Like this, when an interval between
inverted display pixel columns is small (every one line in
FIG. 16B), although the disclination pattern is not recog-
nized by a human eye as a disclination stripe, the brightness
of the entire display picture is reduced.

[0083] Then the present inventors carried out experiments
by use of simple display pixels, and carried out the source
line inversion driving, as shown in FIG. 17A, by inverting
polarities of signal potentials for every plural columns (two
lines) at the same time. As compared with the conventional
source line (one column) inversion driving, the number of
disclination stripes was halved, so that the entire of the
display picture became bright. FIG. 20A is a microphoto-
graph of a stripe pattern of disclination produced at this time
for every two columns.

[0084] However, as shown in FIG. 17B, the produced
disclination pattern has one kind, similarly to FIG. 16B.
Thus, the disclination is continuously formed at a fixed
position, and an interval between adjacent disclination
stripes becomes larger (two columns in FIG. 17B), so that
there occurs a problem that the stripe pattern of disclination
is recognized by a human eye.

[0085] In addition, the present inventor carried out the
source line inversion driving by inverting the polarity of a
signal potential for every plural lines (four columns) at the
same time. As compared with the source line (two columns)
inversion driving, although the entire display picture became
bright, disclination stripes became noticeable. FIG. 20B is
a microphotograph of a stripe pattern of disclination pro-
duced at this time for every four columns.

[0086] In the conventional frame inversion driving, since
polarities of all signal potentials applied between adjacent
display pixels in one frame are the same, disclination is not
formed and the brightest display is obtained. FIG. 19A is a
microphotograph of the display using the frame inversion
driving at this time.

[0087] However, the conventional frame inversion driving
has a long polarity inversion period, and has a frequency
range (about 30 Hz) which can be recognized by a human
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eye, so that flicker occurs. In the case where the tone of a
displayed image is clear, this flicker does not become
noticeable at about 60 Hz. However, in the case where a pale
color is displayed in a halftone, the flicker becomes notice-
able at about 60 Hz through fluctuation of TFT element
characteristics. According to the experiments carried out by
the present inventors, it was impossible to eliminate this
flicker completely when the frequency was less than 100 Hz.
Besides, as shown in FIG. 15A, the conventional frame
inversion driving was merely inversion driving in which two
kinds of polarity patterns (polarity pattern (1) and polarity
pattern (2)) were repeated every frame.

[0088] Table 1 shows the comparison of brightness (lumi-
nance) of display in the respective methods of inversion
driving. As a measuring apparatus, a luminance meter
(BM7; made by Topcon Corporation) was used.

TABLE 1

Inversion driving Number of lines of

method inversion driving Luminance (cd/m?)
Frame inversion 480
Line inversion every one line 350
driving every two lines 410
every four lines 460

[0089] Contrary to these methods of conventional inver-
sion driving, the inversion driving of the present invention
is characterized in that not less than four polarity patterns are
sequentially displayed every frame (every field in the case of
interlaced scanning).

[0090] As shown in FIG. 1A, the inversion driving of the
present invention sequentially displays four kinds of polarity
patterns (polarity patterns (1) to(4)) every frame (every field
in the case of interlaced scanning).

[0091] That is, the present invention, as shown in FIG. 1A
showing four kinds of polarity patterns, is an inversion
driving method in which:

[0092] a state of a polarity pattern (1) (signal poten-
tials having the positive polarity are applied to the
display pixels at columns 1, 2, 5, and 6, and signal
potentials having the negative polarity are applied to
the display pixels at columns 3 and 4);

[0093] a state of a polarity pattern (2) (signal poten-
tials having the positive polarity are applied to the
display pixels at columns 1, 4, and 5, and signal
potentials having the negative polarity are applied to
the display pixels at columns 2, 3 and 6);

[0094] a state of a polarity pattern (3) (signal poten-
tials having the positive polarity are applied to the
display pixels at columns 3 and 4, and signal poten-
tials having the negative polarity are applied to the
display pixels at columns 1, 2, 5 and 6); and

[0095] a state of a polarity pattern(4) (signal poten-
tials having the positive polarity are applied to the
display pixels at columns 2, 3, and 6, and signal
potentials having the negative polarity are applied to
the display pixels at columns 1, 4 and 5),

[0096] are sequentially displayed every frame (every field
in the case of interlaced scanning). Means for displaying the
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polarity patterns includes, as shown in FIG. 2 which shows
an example of the means, a selecting circuit 109 and a timing
generating circuit 108 for forming a selecting signal 208 to
be inputted in the selecting circuit.

[0097] Although the polarity pattern of the present inven-
tion is displayed every frame (every field in the case of
interlaced scanning), as shown in FIG. 1A, the polarity of
the signal potential applied to each of the display pixels is
inverted every two frame periods, which is one of the
features of the present invention.

[0098] FIG. 4 shows an example of a timing chart of a
panel input signal potential when a white picture is dis-
played on a display region of a liquid crystal panel which is
normally black. This signal corresponds to the display
pattern (display pixels of four rows by six columns (Al to
D6)) shown in FIG. 3B and FIG. 1A. When the timing chart
of the present invention (FIG. 4) is compared with the
conventional timing chart (FIG. 18), the difference can be
clearly recognized.

[0099] When the inversion driving of the present invention
is used, not less than two different disclination patterns are
sequentially displayed every frame (every field in the case of
interlaced scanning).

[0100] That is, as shown in FIG. 1B which shows an
example of two kinds of different disclination patterns, in the
present invention:

[0101] a state of a disclination pattern (1) (between
the display pixel of the second column and the
display pixel of the third column, and between the
display pixel of the fourth column and the display
pixel of the fifth column);

[0102] a state of a disclination pattern (2) (between
the display pixel of the first column and the display
pixel of the second column, between the display
pixel of the third column and the display pixel of the
fourth column, and between the display pixel of the
fifth column and the display pixel of the sixth
column);

[0103] a state of a disclination pattern (3) (the same
as the state of (1)); and

[0104] astate of a disclination pattern(4) (the same as
the state of (2)), are sequentially displayed every
frame (every field in the case of interlaced scanning).
That is, two kinds of different disclination patterns
are sequentially displayed.

[0105] Like this, according to the structure of the present
invention, although the disclination is produced, when atten-
tion is paid to one frame (one field in the case of interlaced
scanning), it is possible to reduce the number of disclination
stripes as compared with that of disclination stripes pro-
duced by the conventional source line inversion driving and
gate line inversion driving.

[0106] Moreover, as shown in FIG. 1B, in the structure of
the present invention, writing is carried out while the polar-
ity of the signal potential is inverted for every plural lines
(two lines) at the same time, so that the interval between
adjacent disclination stripes becomes larger. However, the
state of the different disclination pattern (2) is displayed
between the state (1) and the state (3), so that it is possible
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to make such a state that the disclination can not be
recognized as a stripe pattern by a human eye.

[0107] That is, according to the structure of the present
invention, the picture display can be made brighter than the
display by the conventional source line inversion driving
(every one line), and the flicker produced by the conven-
tional frame inversion driving can be eliminated.

[0108] In the following, preferred embodiments of the
present invention will be described in more detail. However,
it is needless to say that the present invention is not limited
to these embodiments.

[0109] Embodiment 1

[0110] FIG. 2 is a block diagram of a liquid crystal display
device. Here, for simplification of explanation of the present
invention, an example in which one panel input image signal
203 is formed by a driver circuit of the present invention and
four kinds of polarity patterns are made, will be described.
In this embodiment, although a liquid crystal is used as a
display material, the present invention is not limited to this
as long as display pixels in a display are arranged in a matrix
form.

[0111] A liquid crystal panel 101 has such a structure that
a liquid crystal is sealed between a pair of substrates, and a
gate driver circuit 104, a source driver circuit 105, and a
display region 106 are disposed on the same substrate. The
source driver circuit and the gate driver circuit shown in
FIG. 2 may be provided outside the panel.

[0112] The display region 106 includes a plurality of
scanning lines 102 extending in parallel to each other in the
horizontal direction (lateral direction), a plurality of signal
lines 103 extending in parallel to each other in the vertical
direction (longitudinal direction) and crossing the scanning
lines at right angles, a switching element 110 disposed in the
vicinity of each of crossing portions of the scanning lines
and the signal lines, and a pixel electrode 111 connected to
the switching element. Display pixels are arranged in a
matrix form in the display region 106.

[0113] One end of the scanning line is connected to a gate
electrode of each of the switching elements, and the other
end is connected to the gate driver circuit 104 (scanning line
driver circuit). The gate driver circuit outputs a scanning
signal to the corresponding scanning line 102.

[0114] One end of the signal line 103 is connected to a
source electrode of each of the switching elements, and the
other end is connected to the source driver circuit 105 (signal
line driver circuit). The source driver circuit outputs an
image signal to the corresponding signal line.

[0115] In this embodiment, although a thin film transistor
(TFT) is used as the switching element 110, any switching
element can be applied as long as it has the same function.
For example, a MIM element, a TFD, or a diode element
may be used.

[0116] The operation of one display pixel will be
described with reference to FIG. 2 and FIGS. 3A and 3B.
The operation of one display pixel is the same as a conven-
tional one. When a scanning signal is turned on (becomes a
high potential), the switching element is turned on, and
image information applied to the signal line is written in the
display pixel and display pixel capacitance. By the potential
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of the signal (panel input image signal) having this image
information, the liquid crystal is driven and the amount of
transmitted light is controlled, so that the image signal is
displayed.

[0117] An image signal 200 having image information is
normally a signal corresponding to a CRT, and is not a signal
suitable for a liquid crystal panel. Thus, various kinds of
signal processing are carried out by a video control circuit
107. In this embodiment, an analog signal is used as the
image signal 200. However, it is needless to say that this
embodiment can be applied even if the image signal is a
digital signal.

[0118] The video control circuit mainly carries out various
kinds of processing such as A/D conversion (if the image
signal 200 is a digital signal, this is not particularly required)
for facilitating signal processing, y correction in view of
liquid crystal characteristics, signal dividing correction for
decreasing the frequency of the image signal, polarity inver-
sion for improving the reliability of the liquid crystal,
correction of a phase shift, amplification of a signal, and D/A
conversion. In this embodiment, the image signal subjected
to various corrections is divided into two, so that a pair of
analog signals having symmetry with respect to a common
potential (0 V), that is, an image signal (positive) 201 having
a positive polarity and an image signal (negative) 202
having a negative polarity are outputted.

[0119] In the selecting circuit of this embodiment, by
using the selecting signal from the timing generating circuit
108, a panel input image signal displaying four kinds of
polarity patterns is obtained from the image signal (positive)
and the image signal (negative) processed by the video
control circuit 107.

[0120] That is, the polarity of the panel input image signal
is determined by the selecting signal and the selecting circuit
109. The feature of the driving method of the present
invention is to form the panel input image signal, which can
display not less than four polarity patterns, by the driver
circuit (mainly the selecting signal and the selecting circuit).

[0121] However, it is needless to say that the sequence of
signal processing until the panel input image signal 203 is
obtained from the image signal 200 can be suitably changed
according to the circuit design.

[0122] In this embodiment, as an example of the panel
input image signal which can display not less than four
polarity patterns, a panel input image signal displaying four
kinds of polarity patterns is shown in FIG. 4. Such a panel
input signal is obtained by the driver circuit (mainly the
selecting signal and the selecting circuit). In FIG. 4, the
simplest display image (white display of the whole surface
in a liquid crystal panel which is normally black) is used.
FIG. 1A is a view showing the polarity of each of the
display pixels displayed by this panel input image signal in
this embodiment. FIG. 1B shows a disclination pattern.

[0123] Although the disclination is produced in the thus
obtained display region, when attention is paid to one frame,
the number of disclination stripes is reduced as compared
with the number of disclination stripes produced by the
conventional source line inversion driving and gate line
inversion driving. Thus, as compared with the conventional
source line inversion driving and gate line inversion driving,
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bright display can be obtained. Moreover, flicker which has
occurred in the display of the frame inversion driving is not
noticeable.

[0124] In the structure of the present invention, as shown
in FIG. 1B, when attention is paid to the state (1) and the
state (3), writing is carried out while the polarity of the
image signal is inverted for every plural lines (two lines) at
the same time. However, the state (2) exists between the
display of the state (1) and the display of the state (3), and
the state(4) exists between the display of the state (3) and the
display of the state (1). That is, since two kinds of discli-
nation patterns exists, the disclination can not be recognized
as a stripe by a human eye.

[0125] That is, in this embodiment, since writing is carried
out while the polarity of the image signal is inverted for
every plural lines (two lines) at the same time, as compared
with the conventional case (every one line), the display can
be made brighter by about 20%, and the liquid crystal panel
with no flicker can be obtained.

[0126] In this embodiment, the structure of each of the
video control circuit, the selecting circuit, the timing gen-
erating circuit, the source driver circuit, and the gate driver
circuit is one example, and it is needless to say that the
structure can be suitably changed as long as it has the same
function. Alternatively, a part or all of the driver circuits may
be provided on the same substrate to make integration.

[0127] Embodiment 2

[0128] The embodiment 1 shows the example of the driver
circuit which forms one image signal displaying four kinds
of polarity patterns. In this embodiment, an example of a
peripheral driver circuit which forms four kinds of image
signals displaying four kinds of polarity patterns and inputs
them in a panel, will be described with reference to FIGS. §
to 13.

[0129] FIG. 5 is a block diagram showing a liquid crystal
display device of this embodiment. As peripheral circuits of
this embodiment, a video control circuit 507, a timing
generating circuit 508, and four selecting circuits 509, 510,
511, and 512 are used. FIG. 9 shows a specific example of
the four selecting circuits.

[0130] A liquid crystal panel 501 of this embodiment is
constituted of a display pixel region 500 (1024 display pixel
rows by 768 display pixel columns), a gate driver circuit
504, and a source driver circuit 505.

[0131] The gate driver circuit 504 outputs a scanning
signal to a corresponding scanning line 502. The source
driver circuit 505 outputs an image signal to a corresponding
signal line 503.

[0132] FIG. 6 is a schematic view showing the periphery
of the source driver circuit 505, and FIG. 7 is a schematic
view showing the periphery of the gate driver circuit 504.
FIG. 8 is a circuit diagram showing an example of a shift
register used for the respective driver circuits.

[0133] The operation of panel display will be described
with reference to FIGS. 5 to 8.

[0134] An image signal (VIDEO) from a storage device
(magnetic storage medium, magneto-optical storage
medium, etc.) storing pictures, a TV tuner, a computer, or the
like is prepared. Normally, this image signal (VIDEO) is a
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signal corresponding to a CRT or the like, and is not a signal
suitable for a liquid crystal panel. Thus, various kinds of
signal processing must be carried out. Then, the video
control circuit 507 carries out processing such as y correc-
tion processing in view of liquid crystal characteristics,
analog/digital (A/D) conversion processing and digital/ana-
log (D/A) conversion processing for facilitating correction
processes, and dividing processing for decreasing the fre-
quency.

[0135] In this embodiment, as an example of image sig-
nals outputted from the video control circuit 507, image
signals (video 1, *video 1, video 2, *video 2, video 3, *video
3, video 4, *video 4) as shown in FIG. 10 are outputted. The
relation between the image signal video n (1 to 4) and the
*video n (1 to 4) is such that symmetry exists with respect
to the common potential, and the image signal having the
positive polarity with respect to the common potential is
denoted by video n (1 to 4) and the image signal having the
negative polarity is denoted by *video n (1 to 4).

[0136] Next, the image signals video n (1 to 4) and *video
n (1 to 4) are inputted in the selecting circuits 509, 510, 511
and 512 shown in FIG. 5. In this embodiment, input signals
Vinl to Vin4 are formed by using the circuit shown in FIG.
9. In the case where attention is paid to the selecting circuit
509, the input signal Vinl is formed by a switching element
in which when the selecting signal VSEL1 is 0, the image
signal video 1 having the positive polarity is outputted, and
when the selecting signal VSELL1 is 1, the image signal
*video 1 having the negative polarity is outputted. When the
selecting circuits 509, 510, 511 and 512 are disposed on an
active matrix array substrate, further integration can be
made. FIG. 11 shows correspondence between the input
signals Vinl to Vin4 and the selecting signals VSEL1 to
VSELA4.

[0137] In a conventional panel input signal, its polarity is
inverted every frame on the other hand, the feature of this
embodiment, that is, the present invention is that, as is
understood when attention is paid to Vinl to Vin4 in FIG.
13, the polarity is inverted every two frames in each of Vinl
to Vin4. For example, although the polarity of the signal is
inverted (positive—negative) in Vin2 after the first one
frame, the polarity is not inverted in Vinl even after the first
one frame, and the polarity (positive) of the signal is not
changed. Although the polarity of the signal is inverted
(negative—>positive) in Vin3 after the first one frame, the
polarity is not inverted in Vin4 even after the first one frame,
and the polarity (negative) of the signal is not changed.

[0138] Like this, when the different input signals Vinl to
Vin4 are inputted in the panel and are displayed, four kinds
of polarity patterns as shown in FIG. 1A can be displayed.

[0139] Thus, although two kinds of disclination patterns
are produced as shown in FIG. 1B, they are not recognized
as a disclination stripe by a human eye, and the panel display
can be made bright.

[0140] Four kinds of image signals making four kinds of
polarity patterns are formed mainly by this selecting circuit.
Incidentally, the selecting circuit is not particularly limited
as long as the same function as the circuit shown in FIG. 9
is obtained.

[0141] FIG. 12 shows a timing chart of signals (S-CK,
G-CK, G-SP, VIDEO, S-SP, Vin (1 to 4)) in FIG. 5 and
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signals (s0, s1, g0, g1, g2, etc.) in FIG. 6. In addition, FIG.
13 shows a more detailed timing chart. The respective
signals (s0, s1, s2, s3, Vin (1 to 4), G-SP, S-CK, S-SP, etc.)
in FIG. 13 correspond to those of FIG. 12.

[0142] Tt is needless to say that it is possible to suitably
change the order of signal processing till the four kinds of
panel input signals are obtained from the image signal 200
according to the circuit design.

[0143] That is, in this embodiment, since an image signal
is divided into four, the image signal having a relatively high
frequency band region can be made to have a low frequency.
Moreover, writing is carried out while the polarity of the
image signal is inverted for every plural lines (two lines) at
the same time, so that the display can be made brighter by
about 20% as compared with the conventional case (every
one line), and the liquid crystal panel with no flicker can be
obtained.

[0144] Embodiment 3

[0145] Although the above respective embodiments
mainly state the liquid crystal display device which displays
Z (Z=4) kinds of polarity patterns on the display region
constituted of the display pixels of x rows by y columns (X,
y=integer), the present invention is not limited to this as long
as the liquid crystal display device displays Z (Z>2) kinds of
polarity patterns. Alternatively, the present invention is not
limited as long as the liquid crystal display device has no
less than two kinds of disclination patterns. Incidentally, Z
is an integer not less than 3.

[0146] For example, the polarity of three lines is made
inverted at the same time, so that Z kinds (maximum six
kinds) of polarity patterns and three kinds of disclination
patterns can be displayed. Further, the polarity of four lines
is made inverted at the same time, so that Z kinds (maximum
24 kinds) of polarity patterns and four kinds of disclination
patterns can be displayed. It is needless to say that more lines
can be inverted at the same time.

[0147] Further, it is conceivable that the number of lines
inverted at the same time is changed every frame period, so
that plural polarity patterns and plural disclination patterns
are displayed. For example, the polarity is made inverted for
every one line in one frame period, and the polarity is made
inverted for every two lines in the next frame period, so that
Z kinds (Z =4) of polarity patterns and two kinds of
disclination patterns are displayed, and the brightness of
display can be improved.

[0148] In addition to the inversion methods of the above
respective embodiments, by suitably combining the number
of lines, the polarity of which is inverted at the same time,
with the number of lines, the polarity of which is inverted
every frame period at the same time, various polarity pat-
terns and disclination patterns can be formed, and excellent
display characteristics can be obtained.

[0149] Embodiment 4

[0150] FIG. 21 shows an example of a liquid crystal
display device including the structure shown in the embodi-
ments 1 to 3. FIG. 21 shows a portion corresponding to the
main body of the liquid crystal display device, which is also
called a liquid crystal module.

[0151] In FIG. 21, reference numeral 1001 denotes a
substrate, 1003 denotes a pixel matrix circuit, 1004 denotes
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a gate side driver circuit, 1005 denotes a source side driver
circuit, and 1006 denotes a logic circuit. An opposite sub-
strate 1007 is bonded to a substrate provided with such
circuits. A liquid crystal layer (not shown) is held between
the circuit substrate and the opposite substrate 1007. A part
of an active matrix substrate is exposed, and an FPC
(Flexible Printed Circuit) 1008 is attached thereto. An IC
chip (semiconductor circuit constituted of MOSFETs
formed on single crystal silicon) may be disposed here as the
need arises.

[0152] Embodiment 5

[0153] In this embodiment, examples of electronic equip-
ments (applied products) each including an electro-optical
device using the present invention will be shown in FIGS.
22A to 22F. Incidentally, the electronic equipment means a
product incorporating a semiconductor circuit and/or an
electro-optical device.

[0154] As the electronic equipments to which the present
invention can be applied, a video camera, an electronic still
camera, a projector, a head mount display, a car navigation
system, a personal computer, a portable information termi-
nal (mobile computer, portable telephone, PHS (Personal
Handyphone System), etc.), and the like are enumerated.

[0155] FIG. 22A shows a mobile computer which is
constituted of a main body 2001, a camera portion 2002, an
image receiving portion 2003, an operation switch 2005, and
a display device 2004. The present invention can be applied
to the camera portion 2002, the image receiving portion
2003, the display device 2004, and the like.

[0156] FIG. 22B shows a head mount display which is
constituted of a main body 2101, a display device 2102, and
a band portion 2103. The present invention can be applied to
the display device 2102.

[0157] FIG. 22C shows a portable telephone which is
constituted of a main body 2201, an audio output portion
2202, an audio input portion 2203, a display device 2204, an
operation switch 2205, and an antenna 2206. The present
invention can be applied to the audio output portion 2202,
the audio input portion 2203, the display device 2204, and
the like.

[0158] FIG. 22D shows a video camera which is consti-
tuted of a main body 2301, a display device 2302, an audio
input portion 2303, an operation switch 2304, a battery
2305, and an image receiving portion 2306. The present
invention can be applied to the display device 2302, the
audio input portion 2303, the image receiving portion 2306,
and the like.

[0159] FIG. 22E shows a rear type projector which is
constituted of a main body 2401, a light source 2402, a
display device 2403, a polarizing beam splitter 2404, reflec-
tors 2405 and 2406, and a screen 2407. The present inven-
tion can be applied to the display device 2403.

[0160] FIG. 22F shows a front type projector which is
constituted of a main body 2501, a light source 2502, a
display device 2503, an optical system 2504, and a screen
2505. The present invention can be applied to the display
device 2503.

[0161] As set forth above, the scope of application of the
present invention is extremely wide and the present inven-
tion can be applied to electronic equipments of any field.
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Moreover, the present invention can be applied to any
product as long as it requires an electro-optical device or a
semiconductor circuit.

[0162] As described above, according to the structure of
the present invention, as compared with the number of
disclination stripes produced by the conventional source line
inversion driving and gate line inversion driving, the number
of disclination stripes can be reduced. Thus, as compared
with the conventional source line inversion driving and the
gate line inversion driving, bright display can be obtained.
Moreover, flicker which has occurred in the frame inversion
driving does not occur.

[0163] Moreover, since not less than two different discli-
nation patterns exist, the disclination can not be recognized
as a stripe by a human eye.

[0164] Although the polarity pattern of the present inven-
tion is displayed every frame interval, the polarity of the
image signal applied to each of the display pixels is inverted
every plural frame periods. Thus, even if an image signal
with a very fast dot clock is used, the polarity inversion
period of the image signal can be prolonged several times
that of the conventional one.

[0165] Moreover, even if an image signal with a very fast
dot clock is used, it is possible to sufficiently drive even a
liquid crystal material with a slow speed (several tens ms to
hundreds ms) of response from application of voltage.
Further, a liquid crystal material (for example, ferroelectric
liquid crystal, antiferroelectric liquid crystal, etc.) with a
high speed of response is used, it is possible to use an image
signal with a faster dot clock. Especially, it is preferable to
use the antiferroelectric liquid crystal material with no
threshold value.

[0166] Thus, according to the structure of the present
invention, the picture display can be made brighter than the
display by the conventional source line inversion driving
and gate line inversion driving, and flicker which has
occurred in the conventional frame inversion driving can be
eliminated.

What is claimed is:
1. Amethod of driving an active matrix type liquid crystal
display device comprising:

during a first frame, applying first image signals to a first
group of pixels with a first polarity and a second group
of pixels with a second polarity opposite to said first
polarity, wherein said first group of the pixels is adja-
cent to said second group of the pixels with a first
boundary therebetween; and

during a second frame subsequent to said first frame,
applying second image signals to a third group of pixels
with the first polarity and a fourth group of pixels with
the second polarity wherein said third group of the
pixels is adjacent to said fourth group of the pixels with
a second boundary therebetween, said second boundary
being in a different position from said first boundary,

wherein said third group of pixels is partly overlapped
with the first group of pixels, and said fourth group of
the pixels is partly overlapped with the first group of the
pixels.
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2. Amethod of driving an active matrix type liquid crystal
device comprising:

during a first field, applying first image signals to a first
group of pixels with a first polarity and a second group
of pixels with a second polarity opposite to said first
polarity, wherein said first group of the pixels is adja-
cent to said second group of the pixels with a first
boundary therebetween; and

during a second field subsequent to said first frame,
applying second image signals to a third group of pixels
with the first polarity and fourth group of pixels with
the second polarity wherein said third group of the
pixels is adjacent to said fourth group of the pixels with
asecond boundary therebetween, said second boundary
being in a different position from said first boundary,

wherein said third group of the pixels is partly overlapped
with the first group of the pixels, and said fourth group
of the pixels is partly overlapped with the first group of
the pixels.
3. Amethod of driving an active matrix type liquid crystal
display device comprising:

during a first frame, applying first image signals to a first
group of n signal lines with a negative polarity and a
second group of n signal lines with a positive polarity,
wherein said first group of the n signal lines is con-
tiguous to said second group of the n signals with a first
boundary therebetween where n is 2 or more; and

during a second frame subsequent to said first frame,
applying second image signals to a third group of n
signal lines with a first polarity and a fourth group of n
signal lines with a positive polarity wherein said third
group of the n signal lines is contiguous to said fourth
group of the n signal lines with a second boundary
therebetween.
4. A method of driving an active matrix type liquid crystal
device comprising:

during a first field, applying first image signals to a first
group of n signal lines with a negative polarity and a
second group of n signal lines with a positive polarity,
wherein said first group of the n signal lines is con-
tiguous to said second group of the n signals with a first
boundary therebetween where n is 2 or more; and

during a second field subsequent to said first frame,
applying second image signals to a third group of n
signal lines with a negative polarity and fourth group of
n signal lines with a positive polarity wherein said third
group of the n signal lines is contiguous to said fourth
group of the n signal lines with a second boundary
therebetween.

5. The method according to claim 3 wherein said second
boundary is in a different position from said first boundary,
and said third group of n signal lines includes at least one
signal line of the first group of n signal lines, and said fourth
group of n signal lines includes at least one signal line of the
first group of n signal lines.

6. The method according to claim 4 wherein said second
boundary is in a different position from said first boundary,
and said third group of n signal lines includes at least one
signal line of the first group of n signal lines, and said fourth
group of n signal lines includes at least one signal line of the
first group of n signal lines.
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7. The method according to claim 1 wherein the first
group of the pixels, the second group of the pixels, the third
group of the pixels, and the fourth group of the pixels are
arranged along signal lines, respectively.

8. The method according to claim 2 wherein the first
group of the pixels, the second group of the pixels, the third
group of the pixels, and the fourth group of the pixels are
arranged along signal lines, respectively.

9. The method according to claim 3 wherein said active
matrix type liquid crystal display device is included in a
personal computer.

10. The method according to claim 4 wherein said active
matrix type liquid crystal display device is included in a
personal computer.

11. The method according to claim 1 wherein said active
matrix type liquid crystal display device is included in a
video camera.

12. The method according to claim 2 wherein said active
matrix type liquid crystal display device is included in a
video camera.

13. The method according to claim 3 wherein said active
matrix type liquid crystal display device is included in a
video camera.

14. The method according to claim 4 wherein said active
matrix type liquid crystal display device is included in a
video camera.

15. The method according to claim 1 wherein said active
matrix type liquid crystal display device is included in an
electronic still camera.

16. The method according to claim 2 wherein said active
matrix type liquid crystal display device is included in an
electronic still camera.

17. The method according to claim 3 wherein said active
matrix type liquid crystal display device is included in an
electronic still camera.

18. The method according to claim 4 wherein said active
matrix type liquid crystal display device is included in an
electronic still camera.

19. The method according to claim 1 wherein said active
matrix type liquid crystal display device is included in a
projector.

20. The method according to claim 2 wherein said active
matrix type liquid crystal display device is included in a
projector.

21. The method according to claim 3 wherein said active
matrix type liquid crystal display device is included in a
projector.

22. The method according to claim 4 wherein said active
matrix type liquid crystal display device is included in a
projector.

23. The method according to claim 1 wherein said active
matrix type liquid crystal display device is included in ahead
mount display.

24. The method according to claim 2 wherein said active
matrix type liquid crystal display device is included in ahead
mount display.

25. The method according to claim 3 wherein said active
matrix type liquid crystal display device is included in ahead
mount display.

26. The method according to claim 4 wherein said active
matrix type liquid crystal display device is included in ahead
mount display.
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27. The method according to claim 1 wherein said active
matrix type liquid crystal display device is included in a car
navigation system.

28. The method according to claim 2 wherein said active
matrix type liquid crystal display device is included in a car
navigation system.

29. The method according to claim 3 wherein said active
matrix type liquid crystal display device is included in a car
navigation system.
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30. The method according to claim 4 wherein said active
matrix type liquid crystal display device is included in a car
navigation system.

31. The method according to claim 1 wherein said active
matrix type liquid crystal display device is included in a
personal computer.

32. The method according to claim 2 wherein said active
matrix type liquid crystal display device is included in a
personal computer.
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