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(54) LIQUID CRYSTAL DISPLAY DEVICE

(57) A liquid crystal display device (100) according
to the present invention has a plurality of pixels that are
arranged in columns and rows to form a matrix pattern
and one color display pixel (P) is comprised of four or
any other larger even number of pixels. The liquid crystal
display device (100) of the present invention includes a
plurality of source bus lines (13) which run in a column
direction. The even number of pixels that form one color
display pixel (P) include larger pixels with a relatively
large area and smaller pixels with a relatively small area.
Each set of pixels to be supplied with a signal voltage
from an associated one of the plurality of source bus lines
(13) has substantially the same total area as any other
set of pixels. According to the present invention, in a liquid
crystal display device in which a plurality of pixels that
forms one color display pixel includes the larger and
smaller pixels, generation of display unevenness that
runs in the column direction can be minimized.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal
display device and more particularly relates to a liquid
crystal display device, each color display pixel of which
is comprised of four or any other larger even number of
pixels.

BACKGROUND ART

[0002] Liquid crystal display devices are currently used
in a variety of applications. In a general liquid crystal dis-
play device, one color display pixel is comprised of three
pixels respectively representing red, green and blue,
which are the three primary colors of light, thereby con-
ducting a display operation in colors.
[0003] A known liquid crystal display device, however,
can reproduce colors that fall within only a narrow range
(which is usually called a "color reproduction range"),
which is a problem. If the color reproduction range is nar-
row, then some of the object colors (i.e., the colors of
various objects existing in Nature, see Non-Patent Doc-
ument No. 1) cannot be represented. Thus, to broaden
the color reproduction range of liquid crystal display de-
vices, a technique for increasing the number of primary
colors for use to perform a display operation has recently
been proposed.
[0004] For example, Patent Document No. 1 discloses
a liquid crystal display device 800 in which one color dis-
play pixel P is made up of four pixels that include not only
red, green and blue pixels R, G and B representing the
colors red, green and blue, respectively, but also a yellow
pixel Y representing the color yellow as shown in FIG.
12. That liquid crystal display device 800 performs a dis-
play operation in colors by mixing together the four pri-
mary colors red, green, blue and yellow that are repre-
sented by those four pixels.
[0005] By increasing the number of primary colors for
use to conduct a display operation (i.e., by performing a
display operation using four or more primary colors), the
color reproduction range can be broadened compared
to a known liquid crystal display device that uses only
the three primary colors for display purposes. Such a
liquid crystal display device that conducts a display op-
eration using four or more primary colors will be referred
to herein as a "multi-primary-color liquid crystal display
device".
[0006] However, if the number of primary colors for use
to conduct a display operation is increased, then the
number of pixels per color display pixel increases, and
therefore, the area given to each of those pixels should
decrease if the area of one color display pixel remained
the same. Consequently, the lightness of the color rep-
resented by each pixel should decrease. For example, if
the number of primary colors for use to conduct a display
operation is increased from three to four, the area given

to each pixel decreases to three-quarters, and the light-
ness of each pixel drops to three-quarters, too. Also, if
the number of primary colors for use to conduct a display
operation is increased from three to six, the area given
to each pixel decreases to one half, and the lightness of
each pixel drops to one half, too.
[0007] As for a pixel representing the color green or
yellow, even if its lightness decreases to a certain degree,
the pixel can still represent various object colors well
enough. As for a pixel representing the color red, how-
ever, if its lightness decreases, the display quality of
some of those object colors declines. In this manner, if
the lightness decreases due to an increase in the number
of primary colors to use, the display quality of the color
red will be debased and the color red will turn into a black-
ish red (i.e., a dark red).
[0008] A technique for overcoming such a problem is
proposed in Patent Document No. 2. FIG. 13 illustrates
a liquid crystal display device 900 as disclosed in Patent
Document No. 2. Each color display pixel P of the liquid
crystal display device 900 is made up of red, green, blue,
and yellow pixels R, G, B and Y. In the liquid crystal dis-
play device 900, however, the red and blue pixels R and
B have the larger area and the green and yellow pixels
G and Y have the smaller area. By setting the area of the
red pixel R to be larger than in a situation where a single
color display pixel P is simply equally divided into four,
the lightness of the color red increases, and therefore, a
bright red can be represented.

CITATION LIST

PATENT LITERATURE

[0009]

Patent Document No. 1: PCT International Applica-
tion Japanese National-Phase Patent Publication
No. 2004-529396
Patent Document No. 2: PCT International Applica-
tion Publication No. 2007/148519

NON-PATENT LITERATURE

[0010] Non-Patent Document No. 1: M. R. Pointer,
"The Gamut of Real Surface Colors", Color Research
and Application, Vol. 5, No. 3, pp.145-155 (1980)

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0011] If the pixel arrangement disclosed in Patent
Document No. 2 is adopted, however, columns of pixels
comprised of red and blue pixels R and B with the larger
area alternate with columns of pixels comprised of green
and yellow pixels G and Y with the smaller area as shown
in FIG. 13. That is why the total area of pixels that are
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connected to a source bus line associated with any of
the former columns of pixels becomes different from that
of pixels that are connected to a source bus line associ-
ated with any of the latter columns of pixels. That is to
say, the capacitive loads on those two source bus lines
will be different from each other. Consequently, display
unevenness that runs in the column direction (which will
be referred to herein as "vertical fringes") could be seen
on the screen.
[0012] It should be noted that such display unevenness
is observed in not only such an arrangement in which the
red and blue pixels R and B have the larger area and the
green and yellow pixels G and Y have the smaller area
as shown in FIG. 13. Rather such display unevenness
could be observed in any other arrangement in which a
plurality of pixels that forms one color display pixel in-
cludes larger pixels with a relatively large area and small-
er pixels with a relatively small area.
[0013] In order to overcome such problems, the
present invention has been made to avoiding causing
such display unevenness that runs in the column direc-
tion in a liquid crystal display device, of which one color
display pixel is comprised of larger and smaller pixels.

SOLUTION TO PROBLEM

[0014] A liquid crystal display device according to the
present invention has a plurality of pixels that are ar-
ranged in columns and rows to form a matrix pattern and
one color display pixel is comprised of four or any other
larger even number of pixels. The device includes a plu-
rality of source bus lines which run in a column direction.
The even number of pixels include larger pixels with a
relatively large area and smaller pixels with a relatively
small area. Each set of pixels to be supplied with a signal
voltage from an associated one of the plurality of source
bus lines has substantially the same total area as any
other set of pixels.
[0015] In one preferred embodiment, one half of the
even number of pixels are the larger pixels and the other
half are the smaller pixels.
[0016] In one preferred embodiment, each said set of
pixels includes the same number of the larger pixels as
the smaller pixels.
[0017] In one preferred embodiment, the plurality of
pixels are arranged so that a column of pixels comprised
of the larger pixels alternates with a column of pixels com-
prised of the smaller pixels in a display area.
[0018] In one preferred embodiment, each of the plu-
rality of pixels includes a switching element that is con-
nected to an associated one of the plurality of source bus
lines. The switching elements that are connected to an
arbitrary one of the source bus lines include one group
of switching elements of the pixels belonging to one of
two columns of pixels that are adjacent to the arbitrary
source bus line and the other group of switching elements
of the pixels belonging to the other column of pixels. And
the one and the other groups each include the same

number of switching elements.
[0019] In one preferred embodiment, the plurality of
pixels include dummy pixels that do not contribute to a
display operation. The plurality of pixels are arranged so
that a column of pixels comprised of the dummy pixels
is located outside of a display area. Switching elements
that are connected to two of the plurality of source bus
lines that are located at both ends in a row direction in-
clude one number of switching elements of pixels belong
to a column of pixels inside of the display area and the
same number of switching elements of pixels belonging
to another column of pixels outside of the display area.
[0020] In one preferred embodiment, the even number
of pixels are arranged in p rows and q columns (where
p and q are integers that are equal to or greater than two).
[0021] In one preferred embodiment, the even number
of pixels are arranged in one row and r columns (where
r is an even number that is equal to or greater than four).
[0022] In one preferred embodiment, the even number
of pixels are arranged in p rows and q columns (where
p and q are integers that are equal to or greater than
two), and the even number of pixels are also arranged
so as to prevent an arbitrary one of the p rows from having
pixels with different areas in the same mix.
[0023] In one preferred embodiment, a half of the even
number of pixels are the larger pixels and the other half
are the smaller pixels.
[0024] In one preferred embodiment, each said set of
pixels includes the same number of the larger pixels as
the smaller pixels.
[0025] In one preferred embodiment, the plurality of
pixels are arranged so that a row of pixels comprised of
the larger pixels alternates with a row of pixels comprised
of the smaller pixels.
[0026] In one preferred embodiment, the liquid crystal
display device of the present invention further includes
a plurality of gate bus lines that run in a row direction,
and each set of pixels to be supplied with a scan voltage
from an associated one of the plurality of gate bus lines
has substantially the same total area as any other set of
pixels.
[0027] In one preferred embodiment, each said set of
pixels to be supplied with the scan voltage from an as-
sociated one of the plurality of gate bus lines includes
the same number of the larger pixels as the smaller pix-
els.
[0028] In one preferred embodiment, the liquid crystal
display device of the present invention further includes
a plurality of gate bus lines that run in a row direction.
Each of the plurality of pixels includes a switching ele-
ment that is connected to an associated one of the plu-
rality of gate bus lines. The switching elements that are
connected to an arbitrary one of the gate bus lines include
one group of switching elements of the pixels belonging
to one of two rows of pixels that are adjacent to the ar-
bitrary gate bus line and the other group of switching
elements of the pixels belonging to the other row of pixels.
And the one and other groups each include the same
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number of switching elements.
[0029] In one preferred embodiment, the plurality of
pixels include dummy pixels that do not contribute to a
display operation. The plurality of pixels are arranged so
that a row of pixels comprised of the dummy pixels is
located outside of a display area. And switching elements
that are connected to two source bus lines of the plurality
of gate bus lines that are located at both ends in a column
direction include one number of switching elements of
pixels belonging to a row of pixels inside of the display
area and the same number of switching elements of pix-
els belonging to another row of pixels outside of the dis-
play area.
[0030] In one preferred embodiment, the even number
of pixels include at least red, green and blue pixels.
[0031] In one preferred embodiment, the even number
of pixels further include a yellow pixel.
[0032] In one preferred embodiment, the red and blue
pixels are the larger pixels, and the green and yellow
pixels are the smaller pixels.
[0033] In one preferred embodiment, the even number
of pixels are four pixels.
[0034] In one preferred embodiment, the even number
of pixels are six pixels.

ADVANTAGEOUS EFFECTS OF INVENTION

[0035] According to the present invention, it is possible
to avoid causing display unevenness that runs in the col-
umn direction in a liquid crystal display device, of which
one color display pixel is comprised of larger and smaller
pixels.

BRIEF DESCRIPTION OF DRAWINGS

[0036]

[FIG. 1] A plan view schematically illustrating a liquid
crystal display device 100 as a preferred embodi-
ment of the present invention.
[FIG. 2] A plan view schematically illustrating a part
of the liquid crystal display device 100 as the pre-
ferred embodiment of the present invention.
[FIG. 3] A plan view schematically illustrating the
structure of the liquid crystal display device 100 in
the vicinity of its leftmost and rightmost source bus
lines 13L and 13R.
[FIG. 4] A plan view schematically illustrating a part
of the liquid crystal display device 100 as the pre-
ferred embodiment of the present invention.
[FIG. 5] A plan view schematically illustrating a part
of a liquid crystal display device 200 as another pre-
ferred embodiment of the present invention.
[FIG. 6] A plan view schematically illustrating the
structure of the liquid crystal display device 200 in
the vicinity of its leftmost and rightmost source bus
lines 13L and 13R.
[FIG. 7] A plan view schematically illustrating a liquid

crystal display device 300 as another preferred em-
bodiment of the present invention.
[FIG. 8] A plan view schematically illustrating a liquid
crystal display device 300 as another preferred em-
bodiment of the present invention.
[FIG. 9] A plan view schematically illustrating a liquid
crystal display device 300 as another preferred em-
bodiment of the present invention.
[FIG. 10] An equivalent circuit diagram schematically
illustrating a configuration in which a multi-pixel
structure is applied to the liquid crystal display device
300 as a preferred embodiment of the present inven-
tion.
[FIG. 11] A plan view schematically illustrating a pixel
electrode 11A that can be used effectively in a PSA-
mode liquid crystal display device.
[FIG. 12] A diagram schematically illustrating a
known liquid crystal display device 800.
[FIG. 13] A diagram schematically illustrating anoth-
er known liquid crystal display device 900.

DESCRIPTION OF EMBODIMENTS

[0037] A liquid crystal display device according to the
present invention has a plurality of pixels that are ar-
ranged in columns and rows to form a matrix pattern and
a plurality of source bus lines which run in a column di-
rection. In the liquid crystal display device of the present
invention, one color display pixel is comprised of four or
any other larger even number of pixels. The even number
of pixels include pixels with a relatively large area (which
will be referred to herein as "larger pixels") and pixels
with a relatively small area (which will be referred to here-
in as "smaller pixels").
[0038] In this manner, in the liquid crystal display de-
vice of the present invention, one color display pixel in-
cludes the larger and smaller pixels in the same mix.
However, as multiple sets of pixels that are connected
to each of the plurality of source bus lines (i.e., that are
supplied with a signal voltage from that source bus line)
have substantially the same total area, the display une-
venness that runs in the column direction can be mini-
mized.
[0039] Hereinafter, embodiments of the present inven-
tion will be described with reference to the accompanying
drawings. It should be noted, however, that the present
invention is in no way limited to the specific embodiments
to be described below.

(EMBODIMENT 1)

[0040] FIG. 1 illustrates a liquid crystal display device
100 as a first embodiment of the present invention. As
shown in FIG. 1, the liquid crystal display device 100
includes an LCD panel 1, and a gate driver (scan line
driver) 2 and a source driver (signal line driver) 3 that
supply drive signals to the LCD panel 1.
[0041] The LCD panel 1 includes a plurality of pixels
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that are arranged in columns and rows to form a matrix
pattern. One color display pixel P is comprised of four
pixels that are arranged in two columns and two columns.
[0042] Specifically, the four pixels that form one color
display pixel P are red, green, blue, and yellow pixels R,
G, B and Y representing the colors red, green, blue, and
yellow, respectively. That is to say, one color display pixel
P is made up of four different kinds of pixels that represent
mutually different colors.
[0043] In this embodiment, the red and blue pixels R
and B have a relatively large area and the green and
yellow pixels G and Y have a relatively small area. That
is to say, the red and blue pixels R and B are the larger
pixels and the green and yellow pixels G and Y are the
smaller pixels. As can be seen, a half of the four (i.e., an
even number of) pixels that form one color display pixel
P, i.e., two pixels, are the larger pixels, while the other
half (i.e., the other two pixels) are the smaller pixels.
[0044] In the example illustrated in FIG. 1, those four
pixels are arranged in the order of red, blue, yellow and
green pixels R, B, Y and G counterclockwise from the
upper left corner within each color display pixel P. Thus,
if columns of pixels comprised of a plurality of pixels are
sequentially counted "1st, 2nd, 3rd ... columns of pixels"
from the left to the right, then each odd-numbered column
of pixels is comprised of red and blue pixels R and B and
each even-numbered column of pixels is comprised of
green and yellow pixels G and Y. In other words, the
plurality of pixels of this liquid crystal display device 100
are arranged so that columns of pixels comprised of the
larger pixels alternate with columns of pixels comprised
of the smaller pixels within the display area.
[0045] As described above, in the liquid crystal display
device 100 of this embodiment, the larger and smaller
pixels are included in the same mix within one color dis-
play pixel P. Hereinafter, a more specific configuration
for this liquid crystal display device 100 will be described
with reference to FIG. 2.
[0046] As shown in FIG. 2, this liquid crystal display
device 100 includes a plurality of gate bus lines (also
called "scan lines") 12 that run in the row direction and
a plurality of source bus lines (also called "signal lines")
13 that run in the column direction. The gate bus lines
12 are connected to the gate driver 2. On the other hand,
the source bus lines 13 are connected to the source driver
3. More specifically, each of the source bus lines 13 is
connected one to one to an associated one of the output
terminals 3a. A positive or negative grayscale voltage
(signal voltage) is output through each of those output
terminals 3a.
[0047] Also, each of the plurality of pixels of this liquid
crystal display device 100 includes a thin-film transistor
(TFT) 14 functioning as a switching element and a pixel
electrode 11 that is connected to the TFT 14. The TFT
14 is connected to an associated one of the gate bus
lines 12 and an associated one of the source bus lines 13.
[0048] Although not shown, the LCD panel 1 of this
liquid crystal display device 100 includes an active-matrix

substrate (TFT substrate), a counter substrate (color filter
substrate) that faces the active-matrix substrate, and a
liquid crystal layer interposed between them. The gate
bus lines 12, source bus lines 13, TFTs 14 and pixel
electrodes 11 are all arranged on the active-matrix sub-
strate. The counter substrate is provided with a counter
electrode (not shown, either) that faces the pixel elec-
trodes 11. In each pixel, its pixel electrode 11, the counter
electrode and the liquid crystal layer interposed between
them form a liquid crystal capacitor for that pixel. If the
IPS mode or the FFS mode is adopted as a mode of
display, the counter electrode is also arranged on the
active-matrix substrate.
[0049] In the liquid crystal display device 100 of this
embodiment, the TFTs 14 are arranged with respect to
each source bus line 13 differently from in a general liquid
crystal display device. As shown in FIG. 2, the TFTs 14
of pixels belonging to a column of pixels that is located
on the right-hand side of each source bus line 13 and the
TFTs 14 of pixels belonging to another column of pixels
that is located on the left-hand side of that source bus
line 13 are alternately connected to that source bus line
13 in the column direction. Specifically, if attention is paid
to a source bus line 13 that runs between a column of
pixels comprised of green and yellow pixels G and Y on
the left and another column of pixels comprised of red
and blue pixels R and B on the right, it can be seen that
the TFTs 14 of the red pixels R and the TFTs 14 of the
yellow pixels Y are alternately connected to the source
bus line 13. Meanwhile, if attention is paid to a source
bus line 13 that runs between a column of pixels com-
prised of red and blue pixels R and B on the left and
another column of pixels comprised of green and yellow
pixels G and Y on the right, it can be seen that the TFTs
14 of the green pixels G and the TFTs 14 of the blue
pixels B are alternately connected to that source bus line
13.
[0050] In this manner, those TFTs 14 are arranged in
a hound’s-tooth check pattern with respect to each
source bus line 13. That is why the TFTs 14 that are
connected to an arbitrary one of the source bus lines 13
include a group of TFTs 14 of pixels belonging to one of
the two columns of pixels that are adjacent to that source
bus line 13 and another group of TFTs 14 of pixels be-
longing to the other column of pixels, and these two
groups are comprised of the same number of TFTs 14.
[0051] That is to say, sets of pixels to be supplied with
a signal voltage from its associated source bus line 13
include as many larger pixels as smaller pixels. That is
why the total area of those sets of pixels (i.e., sets of
pixels that are connected to a single source bus line 13)
is substantially the same. Consequently, in the liquid
crystal display device 100 of this embodiment, generation
of display unevenness that runs in the column direction
(i.e., vertical fringes) can be reduced significantly.
[0052] It should be noted that the total area of the sets
of pixels that are connected to each source bus line 13
does not have to be exactly the same everywhere. How-
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ever, to reduce the generation of display unevenness
more securely, the total areas had better be as close to
each other as possible. Specifically, the variation in total
area had better be 615% or less. In this description, if
the total area of sets of pixels that are connected to each
source bus line 13 is "substantially the same", it means
herein that its variation is within 615% .
[0053] Furthermore, the liquid crystal display device
100 of this embodiment has a configuration in which the
total area of sets of pixels that are connected to one of
two source bus lines 13 that are located at farthest ends
(i.e., at the outermost ends) in the row direction is sub-
stantially the same as that of sets of pixels that are con-
nected to the other source bus line 13. Hereinafter, such
a configuration will be described with reference to FIG.
3, which illustrates the structure in the vicinity of the left-
most source bus line 13L and the rightmost source bus
line 13R.
[0054] As shown in FIG. 3, the plurality of pixels of this
liquid crystal display device 100 includes dummy pixels
D that do not contribute to a display operation, and col-
umns of pixels comprised of such dummy pixels D (which
will be referred to herein as "columns of dummy pixels")
are located outside of the display area (i.e., in a non-
display area).
[0055] The dummy pixels D that are arranged near the
leftmost source bus line 13L are smaller pixels that have
the same area as green and yellow pixels G and Y. On
the other hand, the dummy pixels D that are arranged
near the rightmost source bus line 13R are larger pixels
that have the same area as red and blue pixels R and B.
Each of those dummy pixels D includes a pixel electrode
11 and some of those dummy pixels D have a TFT 14, too.
[0056] As shown in FIG. 3, as for each of these source
bus lines 13L and 13R at the farthest ends, the TFTs 14
of pixels belonging to a column of pixels that is located
on the right-hand side of that source bus line 13L or 13R
and the TFTs 14 of pixels belonging to another column
of pixels that is located on the left-hand side of that source
bus line 13L or 13R are alternately connected to that
source bus line 13L or 13R in the column direction. Spe-
cifically, the TFTs 14 of the red pixels R and the TFTs 14
of the dummy pixels D are alternately connected to the
leftmost source bus line 13L. Meanwhile, the TFTs 14 of
the dummy pixels D and the TFTs 14 of the yellow pixels
Y are alternately connected to the rightmost source bus
line 13R.
[0057] In this manner, those TFTs 14 are also arranged
in a hound’s-tooth check pattern with respect to each of
the left- and rightmost source bus lines 13L and 13R.
That is why the TFTs 14 that are connected to each of
these two source bus lines 13L and 13R at the two far-
thest ends include a group of TFTs 14 of pixels belonging
to a column of pixels inside of the display area and an-
other group of TFTs 14 of pixels belonging to another
column of pixels outside of the display area (i.e., a column
of dummy pixels), and these two groups are comprised
of the same number of TFTs 14. Consequently, each of

these left- and rightmost source bus lines 13L and 13R
can also have the same total area of sets of pixels con-
nected as that of sets of pixels that are connected to any
other source bus line 13. It should be noted that the pixel
electrodes 11 do not always have to be provided for the
dummy pixels P with no TFTs 14 but could be omitted.
Nevertheless, the pixel electrodes 11 of such dummy pix-
els D with no TFTs 14 had better be supplied with the
same potential as the counter electrode (which is some-
times called a "common electrode"). That is to say, the
pixel electrodes 11 of such dummy pixels D had better
be electrically connected to the counter electrode.
[0058] In the embodiment described above, the TFTs
14 of one column of pixels on the right-hand side of each
source bus line 13 and the TFTs 14 of the other column
of pixels on its left are alternately connected to that source
bus line 13 in the column direction every other row. How-
ever, this is just an example of the present invention and
such a configuration does not always have to be adopted.
Rather, the configuration may also be modified arbitrarily
as long as the number of TFTs 14 of the right column of
pixels that are connected to each source bus line 13 is
the same as that of TFTs 14 of the left column of pixels
that are also connected to that source bus line 13. For
example, as shown in FIG. 4, the TFTs 14 of the right
column of pixels and the TFTs 14 of the left column of
pixels may be connected to each source bus line 13 every
two rows in the column direction.
[0059] In the embodiment described above, the red
and blue pixels R and B are supposed to be the larger
pixels and the green and yellow pixels G and Y are sup-
posed to be the smaller pixels. However, any of those
pixels may be defined to be the larger (or smaller) pixel.
Nevertheless, from the standpoint of color reproducibility,
it is recommended that the red and blue pixels R and B
be the larger pixels.

(EMBODIMENT 2)

[0060] FIG. 5 illustrates a liquid crystal display device
200 as a second embodiment of the present invention.
In the liquid crystal display device 100 of the first embod-
iment, one color display pixel P is comprised of four pixels
that are arranged in two columns and two rows (see
FIGS. 1 and 2). On the other hand, in the liquid crystal
display device 200 of this embodiment, one color display
pixel P is comprised of four pixels (namely, red, green,
blue, and yellow pixels R, G, B and Y) that are arranged
in four columns and one row as shown in FIG. 5. That is
to say, in this liquid crystal display device 200, the color
filters have a striped arrangement.
[0061] In this embodiment, the red and blue pixels R
and B have a relatively large area and the green and
yellow pixels G and Y have a relatively small area. That
is to say, the red and blue pixels R and B are the larger
pixels and the green and yellow pixels G and Y are the
smaller pixels.
[0062] In the example illustrated in FIG. 5, the four pix-
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els are arranged in the order of red, green, blue, and
yellow pixels R, G, B and Y from the left to the right within
each color display pixel P. Thus, if n is supposed to be
an integer that is equal to or greater than zero, the
(4n+1)th column of pixels consists of red pixels R, the
(4n+2)th column of pixels consists of green pixels G, the
(4n+3)th column of pixels consists of blue pixels B, and
the (4n+4)th column of pixels consists of yellow pixels Y.
Therefore, in this embodiment, columns of pixels com-
prised of the larger pixels also alternate with columns of
pixels comprised of the smaller pixels in the display area.
[0063] As shown in FIG. 5, in the liquid crystal display
device 200 of this embodiment, the TFTs 14 of pixels
belonging to a column of pixels that is located on the
right-hand side of each source bus line 13 and the TFTs
14 of pixels belonging to another column of pixels that is
located on the left-hand side of that source bus line 13
are also alternately connected to that source bus line 13
in the column direction. Specifically, to a source bus line
13 that runs between a column of pixels comprised of
yellow pixels Y and another column of pixels comprised
of red pixels R, the TFTs 14 of the red pixels R and the
TFTs 14 of the yellow pixels Y are alternately connected.
To a source bus line 13 that runs between a column of
pixels comprised of red pixels R and another column of
pixels comprised of green pixels G, the TFTs 14 of the
green pixels G and the TFTs 14 of the red pixels R are
alternately connected. To a source bus line 13 that runs
between a column of pixels comprised of green pixels G
and another column of pixels comprised of blue pixels B,
the TFTs 14 of the blue pixels B and the TFTs 14 of the
green pixels G are alternately connected. And to a source
bus line 13 that runs between a column of pixels com-
prised of blue pixels B and another column of pixels com-
prised of yellow pixels Y, the TFTs 14 of the yellow pixels
Y and the TFTs 14 of the blue pixels B are alternately
connected.
[0064] In this manner, those TFTs 14 are arranged in
a hound’s-tooth check pattern with respect to each
source bus line 13. That is why the TFTs 14 that are
connected to an arbitrary one of the source bus lines 13
include a group of TFTs 14 of pixels belonging to one of
the two columns of pixels that are adjacent to that source
bus line 13 and another group of TFTs 14 of pixels be-
longing to the other column of pixels, and these two
groups are comprised of the same number of TFTs 14.
[0065] That is to say, sets of pixels to be supplied with
a signal voltage from its associated source bus line 13
include as many larger pixels as smaller pixels. That is
why the total area of those sets of pixels (i.e., sets of
pixels that are connected to a single source bus line 13)
is substantially the same. Consequently, in the liquid
crystal display device 200 of this embodiment, generation
of display unevenness that runs in the column direction
(i.e., vertical fringes) can be reduced significantly.
[0066] Furthermore, in the liquid crystal display device
200 of this embodiment, dummy pixels D are also pro-
vided beside two source bus lines 13L and 13R that are

located at the two farthest ends as shown in FIG. 6. The
dummy pixels D that are arranged near the leftmost
source bus line 13L are smaller pixels that have the same
area as green and yellow pixels G and Y. On the other
hand, the dummy pixels D that are arranged near the
rightmost source bus line 13R are larger pixels that have
the same area as red and blue pixels R and B.
[0067] As shown in FIG. 6, as for each of these source
bus lines 13L and 13R at the farthest ends, the TFTs 14
of pixels belonging to a column of pixels that is located
on the right-hand side of that source bus line 13L or 13R
and the TFTs 14 of pixels belonging to another column
of pixels that is located on the left-hand side of that source
bus line 13L or 13R are alternately connected to that
source bus line 13L or 13R in the column direction. Spe-
cifically, the TFTs 14 of the red pixels R and the TFTs 14
of the dummy pixels D are alternately connected to the
leftmost source bus line 13L. Meanwhile, the TFTs 14 of
the dummy pixels D and the TFTs 14 of the yellow pixels
Y are alternately connected to the rightmost source bus
line 13R.
[0068] In this manner, those TFTs 14 are also arranged
in a hound’s-tooth check pattern with respect to each of
the left- and rightmost source bus lines 13L and 13R.
That is why the TFTs 14 that are connected to each of
these two source bus lines 13L and 13R at the two far-
thest ends include a group of TFTs 14 of pixels belonging
to a column of pixels inside of the display area and an-
other group of TFTs 14 of pixels belonging to another
column of pixels outside of the display area (i.e., a column
of dummy pixels), and these two groups are comprised
of the same number of TFTs 14. Consequently, each of
these left- and rightmost source bus lines 13L and 13R
can also have the same total area of sets of pixels con-
nected as that of sets of pixels that are connected to any
other source bus line 13. It should be noted that the pixel
electrodes 11 do not always have to be provided for the
dummy pixels P with no TFTs 14 but could be omitted
as already described for the liquid crystal display device
100 of the first embodiment. Nevertheless, the pixel elec-
trodes 11 of such dummy pixels D with no TFTs 14 had
better be supplied with the same potential as the counter
electrode. That is to say, the pixel electrodes 11 of such
dummy pixels D had better be electrically connected to
the counter electrode.

(EMBODIMENT 3)

[0069] FIG. 7 illustrates a liquid crystal display device
300 as a third embodiment of the present invention. FIG.
7 illustrates not only a plurality of gate bus lines 12 and
a plurality of source bus lines 13 but also a plurality of
Cs bus lines (storage capacitor lines) 15 as well. In ad-
dition, liquid crystal capacitors CLC and storage capaci-
tors CCS that are electrically connected in parallel to the
liquid crystal capacitor CLC are also shown.
[0070] In the liquid crystal display device 300 of this
embodiment, one color display pixel P is made up of four
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pixels (namely, red, green, blue, and yellow pixels R, G,
B and Y) that are arranged in two columns and two rows.
In this embodiment, the red and blue pixels R and B have
a relatively large area and the green and yellow pixels G
and Y have a relatively small area. That is to say, the red
and blue pixels R and B are the larger pixels and the
green and yellow pixels G and Y are the smaller pixels.
[0071] In the example illustrated in FIG. 7, those four
pixels are arranged in the order of red, green, yellow and
blue pixels R, G, Y and B counterclockwise from the up-
per left corner within each color display pixel P. There-
fore, each odd-numbered column of pixels is comprised
of red and green pixels R and G and each even-num-
bered column of pixels is comprised of blue and yellow
pixels B and Y. Also, if rows of pixels comprised of a
plurality of pixels are sequentially counted "1st, 2nd , 3rd ...
rows of pixels" from the top to the bottom, then each odd-
numbered row of pixels is comprised of red and blue pix-
els R and B and each even-numbered row of pixels is
comprised of green and yellow pixels G and Y. In other
words, the plurality of pixels of this liquid crystal display
device 300 are arranged so that rows of pixels comprised
of the larger pixels alternate with rows of pixels comprised
of the smaller pixels.
[0072] In this embodiment, the four pixels (that are ar-
ranged in two columns and two rows and) that form one
color display pixel P are arranged so as to prevent any
arbitrary row in the color display pixel P (i.e., any of its
two rows) from including pixels with mutually different
areas in the same mix as shown in FIG. 7. That is to say,
sets of pixels to be supplied with a signal voltage from
its associated source bus line 13 include as many larger
pixels as smaller pixels. That is why the total area of those
sets of pixels (i.e., sets of pixels that are connected to a
single source bus line 13) is substantially the same. Con-
sequently, in the liquid crystal display device 300 of this
embodiment, generation of display unevenness that runs
in the column direction (i.e., vertical fringes) can be re-
duced significantly.
[0073] In the configuration shown in FIG. 7, two gate
bus lines 12 associated with an odd-numbered row of
pixels (comprised of red and blue pixels R and B) and
with an even-numbered row of pixels (comprised of green
and yellow pixels G and Y) are connected to two groups
of pixels that have mutually different total areas, and
therefore, will have mutually different capacitive loads.
In order to match the capacitive loads of multiple gate
bus lines 12 with each other, the configuration shown in
FIG. 7 had better be replaced with the one shown in FIG.
8.
[0074] In the configuration shown in FIG. 8, the TFTs
14 are arranged with respect to each gate bus line 12
differently from in a general liquid crystal display device.
As shown in FIG. 8, the TFTs 14 of pixels belonging to
a row of pixels that is located over each gate bus line 12
and the TFTs 14 of pixels belonging to another row of
pixels that is located under that gate bus line 12 are al-
ternately connected to that gate bus line 12 in the row

direction. Specifically, if attention is paid to a gate bus
line 12 that runs between an upper row of pixels com-
prised of red and blue pixels R and B and a lower row of
pixels comprised of green and yellow pixels G and Y, it
can be seen that the TFTs 14 of the red pixels R and the
TFTs 14 of the yellow pixels Y are alternately connected
to that gate bus line 12. Meanwhile, if attention is paid to
a gate bus line 12 that runs between an upper row of
pixels comprised of green and yellow pixels G and Y and
a lower row of pixels comprised of red and blue pixels R
and B, it can be seen that the TFTs 14 of the green pixels
B and the TFTs 14 of the blue pixels B are alternately
connected to that gate bus line 12.
[0075] In this manner, those TFTs 14 are arranged in
a hound’s-tooth check pattern with respect to each gate
bus line 12. That is why the TFTs 14 that are connected
to an arbitrary one of the gate bus lines 14 include a group
of TFTs 14 of pixels belonging to one of the two rows of
pixels that are adjacent to that gate bus line 12 and an-
other group of TFTs 14 of pixels belonging to the other
column of pixels, and these two groups are comprised
of the same number of TFTs 14.
[0076] That is to say, sets of pixels to be supplied with
a scan voltage from its associated gate bus line 12 in-
clude as many larger pixels as smaller pixels. That is why
the total area of those sets of pixels (i.e., sets of pixels
that are connected to a single gate bus line 12) is sub-
stantially the same (specifically, its variation is within 6
15%). Consequently, the capacitive loads on the plurality
of gate bus lines 12 can be matched to each other.
[0077] If the configuration shown in FIG. 8 is adopted,
a row of pixels comprised of dummy pixels that do not
contribute to a display operation (which will be referred
to herein as a "row of dummy pixels") had better be ar-
ranged outside of the display area (i.e., in a non-display
area) so that two groups of pixel sets that are connected
to two of the gate bus lines 12 that are located at two
farthest ends (i.e., at the outermost ends) in the column
direction have substantially the same total areas. By pro-
viding the row of dummy pixels, the plurality of TFTs 14
can also be arranged in the hound’s-tooth check pattern
with respect to those two gate bus lines 12 at the two
farthest ends. As a result, those TFTs 14 that are con-
nected to each of the two gate bus lines 12 that are lo-
cated at the two farthest ends can include as many TFTs
14 of pixels belonging to a row of pixels in the display
area as TFTs 14 of pixels belonging to a row of pixels
outside of the display area (i.e., a row of dummy pixels).
Consequently, as for each of those gate bus lines 12 at
the two farthest ends, the total area of the multiple sets
of pixels that are connected to that gate bus line 12 can
be substantially as large as that of multiple sets of pixels
that are connected to any other gate bus line 12. It should
be noted that the pixel electrodes 11 do not always have
to be provided for the dummy pixels with no TFTs 14 but
could be omitted. Nevertheless, the pixel electrodes 11
of such dummy pixels with no TFTs 14 had better be
supplied with the same potential as the counter electrode.
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That is to say, the pixel electrodes 11 of such dummy
pixels had better be electrically connected to the counter
electrode.
[0078] In the embodiment described above, the TFTs
14 of one row of pixels over each gate bus line 12 and
the TFTs 14 of the other row of pixels under the gate bus
line 12 are alternately connected to that gate bus line 12
in the row direction every other column. However, this is
just an example of the present invention and such a con-
figuration does not always have to be adopted. Rather,
the configuration may also be modified arbitrarily as long
as the number of TFTs 14 of the upper row of pixels
connected to each gate bus line 13 is the same as that
of TFTs 14 of the lower column of pixels that are also
connected to that gate bus line 12. For example, as
shown in FIG. 9, the TFTs 14 of the upper row of pixels
and the TFTs 14 of the lower row of pixels may be con-
nected to each gate bus line 12 every two columns in the
row direction.
[0079] In the first, second and third embodiments of
the present invention described above, one color display
pixel P is supposed to be comprised of red, green, blue,
and yellow pixels R, G, B and Y. However, as for the
respective kinds (i.e., the combination) of pixels that de-
fine one color display pixel P, the combination described
above is just an example, too. For example, each color
display pixel P may be defined by either red, green, blue
pixels R, G, and B and a cyan pixels representing the
color cyan or red, green, and blue pixels R, G, and B and
a magenta pixels representing the color magenta. Alter-
natively, each color display pixel P may also be defined
by red, green, blue and white pixels R, G, B and W as
disclosed in Japanese Laid-Open Patent Publication No.
11-295717. In that case, the color reproduction range
cannot be broadened because the primary color added
is the color white, but the overall display luminance of a
single color display pixel P can be increased.
[0080] Furthermore, the number of pixels that form one
color display pixel P does not have to be four. But the
present invention is broadly applicable to any liquid crys-
tal display device, in which one color display pixel P is
comprised of four or any other larger even number of
pixels. The even number of pixels that form one color
display pixel P may be arranged in either p rows and q
columns (where p and q are integers that are equal to or
greater than two) or one row and r columns (where r is
an even number that is equal to or greater than four) in
one color display pixel P.
[0081] For example, one color display pixel P may be
comprised of six pixels. In that case, those six pixels had
better include red, green, blue, and yellow subpixels R,
G, B and Y and may include cyan and magenta pixels
as the other two pixels.
[0082] It should be noted that the even number of pixels
that form one color display pixel P do not always have to
represent mutually different colors but could include two
or more pixels representing the same color. For example,
as disclosed in PCT International Application Publication

No. 2007/034770, the six pixels that form one color dis-
play pixel P may include two red pixels R.
[0083] Furthermore, it is also recommended that a mul-
ti-pixel structure be introduced. In this description, the
"multi-pixel structure" refers herein to a structure in which
each pixel has a bright subpixel that has a higher lumi-
nance than a grayscale to display and a dark pixel that
has lower luminance than the grayscale to display. By
introducing the multi-pixel structure, the viewing angle
dependence of the γ characteristic can be reduced. As
the multi-pixel structure, the structure disclosed in Jap-
anese Laid-Open Patent Publication No. 2006-133577
may be adopted, for example. The entire disclosure of
Japanese Laid-Open Patent Publication No.
2006-133577 is hereby incorporated by reference.
[0084] Hereinafter, the configuration and operation of
a liquid crystal display device with the multi-pixel struc-
ture will be described with reference to FIG. 10, which
illustrates what configuration is obtained if the multi-pixel
structure disclosed in Japanese Laid-Open Patent Pub-
lication No. 2006-133577 is applied to the liquid crystal
display device 300 of the third embodiment described
above.
[0085] In the configuration shown in FIG. 10, each of
the red, green, blue, and yellow pixels R, G, B and Y has
two subpixels Sa and Sb, which function as a bright sub-
pixel and a dark subpixel, respectively, in this example.
These subpixels Sa and Sb are obtained by splitting each
pixel into two in the column direction. The area ratio of
these subpixels Sa and Sb does not have to be the illus-
trated one but could be changed appropriately. The bright
subpixel Sa includes a liquid crystal capacitor CLC1 and
a storage capacitor CCS1 and the dark subpixel Sb in-
cludes a liquid crystal capacitor CLC2 and a storage ca-
pacitor CCS2.
[0086] Each pixel includes two TFTs 14a and 14b, to
which the bright subpixel Sa and the dark subpixel Sb
are connected, respectively. These TFTs 14a and 14b
have their gate connected in common to the same gate
bus line 12, and their source connected in common to
the same source bus line 13. That is to say, each of these
subpixels Sa and Sb has a subpixel electrode corre-
sponding to the pixel electrode 11. And the subpixel elec-
trodes of these subpixels Sa and Sb are connected to
the drain of their associated TFTs 14a and 14b and are
also connected to the same source bus line 13 via the
TFTs 14a and 14b.
[0087] Each pixel further includes a third TFT 14c,
which electrically connects and disconnects the pixel ca-
pacitor (= CLC2 +CCS2) of the dark subpixel Sb to/from a
buffer capacitor Cb to be electrically connected in parallel
to that pixel capacitor as shown in FIG. 10. The gate of
that TFT 14c is either connected to the gate bus line of
the next stage (which is identified by the reference nu-
meral 12’ in FIG. 10) or configured to receive an ON
signal from a gate driver separately provided synchro-
nously with the signal of the next stage. The TFT 14c
turns ON at the same time with the TFTs 14a and 14b
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of the next stage (i.e., the color display pixel P that is
adjacent to the current one in the column direction). By
turning this third TFT 14c ON, the luminance of the sub-
pixel Sb becomes lower than that of the subpixel Sa.
[0088] The multi-pixel structure disclosed in Japanese
Laid-Open Patent Publication No. 2006-133577 can be
used effectively in a vertical alignment liquid crystal dis-
play device that conducts a display operation in normally
black mode. In that liquid crystal display device, each
pixel comes to have multiple liquid crystal domains in-
cluding four liquid crystal domains, of which the directors
define azimuth angles of 45, 135, 225 and 315 degrees,
respectively, typically when a voltage is applied to at least
the liquid crystal layer. In this case, the azimuth angles
are defined on the supposition that the three o’clock di-
rection (i.e., rightward direction) defines an azimuthal an-
gle of 0 degrees and the counterclockwise direction is
positive if the display screen is compared to the face of
a clock.
[0089] Another multi-pixel structure that is applicable
to the liquid crystal display device of the present invention
is what is disclosed by the Applicant of the present ap-
plication in Japanese Laid-Open Patent Publication No.
2004-62146 (corresponding to United States Patent No.
6958791). In that multi-pixel structure, a storage capac-
itor is provided for each of multiple subpixels in a pixel,
a storage capacitor counter electrode that forms part of
the storage capacitor (and that is connected to a Cs bus
line) is made electrically independent on a subpixel basis,
and the voltage applied to that storage capacitor counter
electrode (which will be referred to herein as a "storage
capacitor counter voltage") is changed, thereby applying
mutually different effective voltages to the respective liq-
uid crystal layers of the multiple pixels using a capaci-
tance division technique. The entire disclosure of Japa-
nese Laid-Open Patent Publication No. 2004-62146 (cor-
responding to United States Patent No. 6958791) is here-
by incorporated by reference.
[0090] Japanese Laid-Open Patent Publication No.
2006-133577 discloses a so-called "MVA mode liquid
crystal display device" as a vertical alignment display de-
vice. The MVA mode liquid crystal display device controls
the directions of the directors of liquid crystal domains to
be produced when a voltage is applied thereto by pro-
viding linear slits (to be cut through electrodes) and/or
linear dielectric projections (ribs) (to be arranged on the
surface of the electrodes to face the liquid crystal layer)
for a pair of substrates that faces each other with the
liquid crystal layer interposed between them so that those
slits and ribs are alternately arranged parallel to each
other when viewed along a normal to the substrates. In
that case, the directions of the liquid crystal domains be-
come perpendicular to the directions in which the linear
slits or dielectric projections (which will be collectively
referred to herein as "linear structures") run.
[0091] Such MVA-mode liquid crystal display devices
are currently used extensively in liquid crystal TVs. An
MVA-mode liquid crystal display device, however, con-

trols the directions of the directors of liquid crystal do-
mains by using the alignment control force produced by
those linear structures. That is why the response of liquid
crystal molecules is certainly fast (i.e., the alignment di-
rection changes rapidly) near those linear structures but
slow elsewhere, which is a problem.
[0092] A PSA-mode liquid crystal display device is
known as a vertical alignment liquid crystal display device
that has a better response characteristic than the MVA-
mode liquid crystal display device. The polymer sus-
tained alignment technology (which will be referred to
herein as "PSA technology") is disclosed in Japanese
Laid-Open Patent Publications No. 2002-357830, No.
2003-177418, and No. 2006-78968 and by K. Hanaoka
et al in "A New MVA-LCD by Polymer Sustained Align-
ment Technology", SID 04 DIGEST1200-1203 (2004),
for example. The entire disclosures of all of these four
documents are hereby incorporated by reference.
[0093] According to the PSA technology, a small
amount of a polymerizable compound (such as a photo-
polymerizable monomer or oligomer) is introduced into
the liquid crystal material, and the polymerizable material
is irradiated with an active energy ray (such as an ultra-
violet ray) with a predetermined voltage applied to the
liquid crystal layer after the liquid crystal cell has been
assembled, thereby controlling the pretilt direction of liq-
uid crystal molecules with the polymer thus produced.
The alignment state of the liquid crystal molecules when
the polymer is produced is sustained (i.e., memorized)
even after the voltage is removed (i.e., no longer applied).
A layer of such a polymer will be referred to herein as an
"alignment sustained layer". The alignment sustained
layer is formed on the surface of an alignment film (i.e.,
to face the liquid crystal layer). However, the alignment
sustained layer does not always have to be a film that
covers the entire surface of the alignment film but may
also be a layer in which particles of the polymer are
present discretely.
[0094] According to the PSA technology, by controlling
the electric field generated in the liquid crystal layer, the
pretilt direction and pretilt angle of liquid crystal mole-
cules can be adjusted, which is beneficial. In addition,
the alignment sustained layer can exert the alignment
control force on almost the entire surface that contacts
with the liquid crystal layer. As a result, the PSA-mode
liquid crystal display device achieves a better response
characteristic than the MVA-mode liquid crystal display
device, which is also advantageous.
[0095] A PSA-mode liquid crystal display device as an
embodiment of the present invention is obtained by using
the pixel electrode 11A shown in FIG. 11 as the pixel
electrode 11 of the LCD panel 1 and by applying the PSA
technology described above to that pixel electrode 11A.
[0096] The pixel electrode 11A includes crossed trunk
portions 11t1 and 11t2, which are arranged to overlap
with the axes of polarization of the two polarizers, and a
plurality of branch portions 11b1, 11b2, 11b3 and 11b4,
which run in respective directions that define an angle of
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approximately 45 degrees with respect to those crossed
trunk portions 11t1 and 11t2.
[0097] Specifically, the trunk portions include the trunk
portion 11t1 that runs in the row direction (i.e., horizon-
tally) and the trunk portion 11t2 that runs in the column
direction (i.e., vertically). Supposing the rightward direc-
tion on the display screen (i.e., the three o’clock direction
if the display screen is compared to the face of a clock)
defines an azimuthal angle of 0 degrees, the plurality of
branch portions include a first group (including the branch
portion 11b1) that runs in a 45 degree direction with re-
spect to the trunk portion, a second group (including the
branch portion 11b2) that runs in a 135 degree direction
with respect to the trunk portion, a third group (including
the branch portion 11b3) that runs in a 225 degree direc-
tion with respect to the trunk portion, and a fourth group
(including the branch portion 11b4) that runs in a 315
degree direction with respect to the trunk portion. The
liquid crystal molecules (with negative dielectric anisot-
ropy) of the vertical alignment liquid crystal layer will tilt
in those directions in which these branch portions run
under an oblique electric field applied by the trunk and
branch portions. This is because the oblique electric field
applied by those branch portions that run parallel to each
other makes the liquid crystal molecules tilt perpendicu-
larly to the direction in which those branch portions run,
while the oblique electric field applied by the trunk por-
tions makes the liquid crystal molecules tilt in the direc-
tions in which the trunk portions run. By adopting the PSA
technology, the alignment of the liquid crystal molecules
to be induced when a voltage is applied to the liquid crys-
tal layer can be stabilized.

INDUSTRIAL APPLICABILITY

[0098] The present invention can be used effectively
in a liquid crystal display device of which each color dis-
play pixel is comprised of four or more pixels. For exam-
ple, the present invention may be used effectively in a
multi-primary-color liquid crystal display device that con-
ducts a display operation using four or more primary
colors.

REFERENCE SIGNS LIST

[0099]

1 LCD panel
2 gate driver (scan line driver)
3 source driver (signal line driver)
3a output terminal
11 pixel electrode
12 gate bus line (scan line)
13 source bus line (signal line)
13R rightmost source bus line
13L leftmost source bus line
14 thin-film transistor (TFT)
15 CS bus line (storage capacitor line)

100, 200, 300 liquid crystal display device
P color display pixel
R red pixel
G green pixel
B blue pixel
Y yellow pixel
D dummy pixel

Claims

1. A liquid crystal display device in which a plurality of
pixels are arranged in columns and rows to form a
matrix pattern and in which one color display pixel
is comprised of four or any other larger even number
of pixels,
the device comprising a plurality of source bus lines
which run in a column direction,
wherein the even number of pixels include larger pix-
els with a relatively large area and smaller pixels with
a relatively small area, and
wherein each set of pixels to be supplied with a signal
voltage from an associated one of the plurality of
source bus lines has substantially the same total ar-
ea as any other set of pixels.

2. The liquid crystal display device of claim 1, wherein
one half of the even number of pixels are the larger
pixels and the other half are the smaller pixels.

3. The liquid crystal display device of claim 2, wherein
each said set of pixels includes the same number of
the larger pixels as the smaller pixels.

4. The liquid crystal display device of claim 3, wherein
the plurality of pixels are arranged so that a column
of pixels comprised of the larger pixels alternates
with a column of pixels comprised of the smaller pix-
els in a display area.

5. The liquid crystal display device of claim 4, wherein
each of the plurality of pixels includes a switching
element that is connected to an associated one of
the plurality of source bus lines, and
wherein the switching elements that are connected
to an arbitrary one of the source bus lines include
one group of switching elements of the pixels be-
longing to one of two columns of pixels that are ad-
jacent to the arbitrary source bus line and the other
group of switching elements of the pixels belonging
to the other column of pixels, the one and the other
groups each comprising the same number of switch-
ing elements.

6. The liquid crystal display device of claim 5, wherein
the plurality of pixels include dummy pixels that do
not contribute to a display operation, and
wherein the plurality of pixels are arranged so that a
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column of pixels comprised of the dummy pixels is
located outside of a display area, and
wherein switching elements that are connected to
two of the plurality of source bus lines that are located
at both ends in a row direction include one number
of switching elements of pixels belong to a column
of pixels inside of the display area and the same
number of switching elements of pixels belonging to
another column of pixels outside of the display area.

7. The liquid crystal display device of claim 5 or 6,
wherein the even number of pixels are arranged in
p rows and q columns (where p and q are integers
that are equal to or greater than two).

8. The liquid crystal display device of claim 5 or 6,
wherein the even number of pixels are arranged in
one row and r columns (where r is an even number
that is equal to or greater than four).

9. The liquid crystal display device of claim 1, wherein
the even number of pixels are arranged in p rows
and q columns (where p and q are integers that are
equal to or greater than two), and
wherein the even number of pixels are also arranged
so as to prevent an arbitrary one of the p rows from
having pixels with different areas in the same mix.

10. The liquid crystal display device of claim 9, wherein
a half of the even number of pixels are the larger
pixels and the other half are the smaller pixels.

11. The liquid crystal display device of claim 10, wherein
each said set of pixels includes the same number of
the larger pixels as the smaller pixels.

12. The liquid crystal display device of claim 11, wherein
the plurality of pixels are arranged so that a row of
pixels comprised of the larger pixels alternates with
a row of pixels comprised of the smaller pixels.

13. The liquid crystal display device of claim 12, further
comprising a plurality of gate bus lines that run in a
row direction,
wherein each set of pixels to be supplied with a scan
voltage from an associated one of the plurality of
gate bus lines has substantially the same total area
as any other set of pixels.

14. The liquid crystal display device of claim 13, wherein
each said set of pixels to be supplied with the scan
voltage from an associated one of the plurality of
gate bus lines includes the same number of the larger
pixels as the smaller pixels.

15. The liquid crystal display device of one of claims 12
to 14, further comprising a plurality of gate bus lines
that run in a row direction,

wherein each of the plurality of pixels includes a
switching element that is connected to an associated
one of the plurality of gate bus lines, and
wherein the switching elements that are connected
to an arbitrary one of the gate bus lines include one
group of switching elements of the pixels belonging
to one of two rows of pixels that are adjacent to the
arbitrary gate bus line and the other group of switch-
ing elements of the pixels belonging to the other row
of pixels, the one and the other groups comprising
the same number of switching elements.

16. The liquid crystal display device of claim 15, wherein
the plurality of pixels include dummy pixels that do
not contribute to a display operation, and
wherein the plurality of pixels are arranged so that a
row of pixels comprised of the dummy pixels is lo-
cated outside of a display area, and
wherein switching elements that are connected to
two source bus lines of the plurality of gate bus lines
that are located at both ends in a column direction
include one number of switching elements of pixels
belonging to a row of pixels inside of the display area
and the same number of switching elements of pixels
belonging to another row of pixels outside of the dis-
play area.

17. The liquid crystal display device of one of claims 1
to 16, wherein the even number of pixels include at
least red, green and blue pixels.

18. The liquid crystal display device of claim 17, wherein
the even number of pixels further include a yellow
pixel.

19. The liquid crystal display device of claim 18, wherein
the red and blue pixels are the larger pixels, and
wherein the green and yellow pixels are the smaller
pixels.

20. The liquid crystal display device of one of claims 1
to 19, wherein the even number of pixels are four
pixels.

21. The liquid crystal display device of one of claims 1
to 19, wherein the even number of pixels are six pix-
els.
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摘要(译)

根据本发明的液晶显示装置（100）具有以列和行排列的多个像素以形成矩阵图案，并且一个彩色显示像素（P）由四个或任何其
他更大的偶数像素组成。本发明的液晶显示装置（100）包括沿列方向延伸的多个源极总线（13）。形成一个彩色显示像素（P）
的偶数个像素包括具有相对大面积的较大像素和具有相对小面积的较小像素。从多个源极总线（13）中的相关一个提供信号电压的
每组像素具有与任何其他像素组基本相同的总面积。根据本发明，在形成一个彩色显示像素的多个像素包括越来越大的像素的液晶
显示装置中，可以使在列方向上延伸的显示不均匀的产生最小化。
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