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LIQUID CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to liquid crystal dis-
play devices.

BACKGROUND ART

[0002] Although a common liquid crystal display device
has pixels, each being formed of three subpixels: red (R),
green (G), and blue (B) subpixels, the technology (the Pen-
Tile pixel structure) by which one pixel is formed of two
subpixels: green and red or blue subpixels for the purpose of
reducing power consumption has been proposed and widely
used in small liquid crystal display devices (refer to PTL 1).

CITATION LIST
Patent Literature
[0003] PTL 1: International Publication No. W(O2004/
027503
SUMMARY OF INVENTION
Technical Problem
[0004] The liquid crystal display device grows in size and

the definition thereof becomes higher, but, when the diagonal
of a display portion becomes 30 inches or more and the
definition of the display portion (the screen) becomes 100 ppi
(100 pixels per inch) or more, the implementation of a source
driver that drives a data signal line becomes difficult, and
there is fear for the mass production of such a liquid crystal
display device.

[0005] An object of the present invention is to facilitate the
implementation of a liquid crystal display device with a
diagonal of 30 inches or more and a resolution of 100 ppi or
more.

Solution to Problem

[0006] This liquid crystal display device is a direct-view-
type liquid crystal display device that includes a display pot-
tion in which a plurality of pixels are placed in a matrix, the
display portion whose diagonal is 30 inches or more, wherein
the resolution of the display portion is 100 pixels or more per
inch, the plurality of pixels include first to fourth pixels, and
one of the first to fourth pixels is an RG-type formed of a red
subpixel and a green subpixel and another of the first to fourth
pixels is a BH-type formed of a blue subpixel and a green,
yellow, or white subpixel.

[0007] This liquid crystal display device has the display
portion including the RG-type pixels and the BH-type pixels,
and the diagonal of the display portion is 30 inches or more
and the viewing-and-listening distance in a normal high-
definition television is 1 m or more; therefore, if the resolution
of the display portion is 100 ppi or more, it is impossible to
recognize (discern) one pixel with human visual ability.
Moreover, it is difficult for many viewers to identify visually
one pixel even at a viewing-and-listening distance of 1H
(which is the same distance as the vertical screen size), let
alone a normal viewing-and-listening distance of 3H (which
is three times larger than the vertical screen size). In addition,
since a G or Y subpixel which humans can recognize clearly
is included in each pixel, it is possible to reduce the number of
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pixels with little reduction in image quality. As a result, it is
possible to facilitate the implementation of a liquid crystal
display device with a diagonal of 30 inches or more and
resolution of 100 ppi or more.

[0008] This liquid crystal display device can also adopt a
configuration in which, when a column direction is set as a
scanning direction, two subpixels are arranged in a row direc-
tion in each of the first to fourth pixels, and, in one of two
columns of pixels adjacent to each other, the first and second
pixels are arranged sequentially, in the other of the two col-
umns of pixels adjacent to each other, the third and fourth
pixels are arranged sequentially, the first and third pixels are
adjacent to each other in a row direction, and the second and
fourth pixels are adjacent to each other in the row direction.

[0009] This liquid crystal display device can also adopt a
configuration in which each of the first and second pixels is
the RG-type and each of the third and fourth pixels is the
BH-type.

[0010] This liquid crystal display device can also adopt a
configuration in which the liquid crystal display device
includes fifth to eighth pixels, and, in each of the fifth to eighth
pixels, two subpixels are arranged in the row direction, and, in
one of the two columns of pixels, the first and second pixels
and the fifth and sixth pixels are arranged sequentially, in the
other of the two columns of pixels, the third and fourth pixels
and the seventh and eighth pixels are arranged sequentially,
the fifth and seventh pixels are adjacent to each other in the
row direction, and the sixth and eighth pixels are adjacent to
each other in the row direction.

[0011] This liquid crystal display device can also adopt a
configuration in which each of the fifth and sixth pixels is the
BH-type and each of the seventh and eighth pixels is the
RG-type.

[0012] This liquid crystal display device can also adopt a
configuration in which the red subpixel included in the first
pixel and the red subpixel included in the second pixel are
adjacent to each other in the column direction, and the blue
subpixel included in the fifth pixel and the blue subpixel
included in the sixth pixel are adjacent to each other in the
column direction.

[0013] This liquid crystal display device can also adopt a
configuration in which the green subpixel of the second pixel
and the green or yellow subpixel of the fifth pixel are placed
diagonally across from each other.

[0014] This liquid crystal display device can also adopt a
configuration in which the green subpixel of the second pixel
and the green or yellow subpixel of the fifth pixel are adjacent
to each other in the column direction.

[0015] This liquid crystal display device can also adopt a
configuration in which the first and third pixels are connected
to a first scanning signal line, and the second and fourth pixels
are connected to a second scanning signal line, and the first
and second scanning signal lines are selected at the same
time. In this case, a configuration can also be adopted in
which first to fourth data signal lines are arranged in this
order, the red subpixel of the first pixel and the green subpixel
of the fifth pixel are connected to the first data signal line, the
red subpixel of the second pixel and the green subpixel of the
sixth pixel are connected to the second data signal line, the
green subpixel of the second pixel and the blue subpixel of the
sixth pixel are connected to the third data signal line, and the
green subpixel of the first pixel and the blue subpixel of the
fifth pixel are connected to the fourth data signal line.
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[0016] This liquid crystal display device can also adopt a
configuration in which each ofthe first and fourth pixels is the
RG-type and each of the second and third pixels is the BH-
type.

[0017] This liquid crystal display device can also adopt a
configuration in which the green subpixel of the first pixel and
the green or yellow subpixel of the second pixel are placed
diagonally across from each other.

[0018] This liquid crystal display device can also adopt a
configuration in which, in the first to fourth pixels, the area of
the green or yellow subpixel is equal to the area of the red or
blue subpixel.

[0019] This liquid crystal display device can also adopt a
configuration in which the liquid crystal display device
includes a direct backlight, the backlight includes a red LED,
ablue LED, and a green LED, and the brightness of green is
set to be lower than the brightness of red and blue.

[0020] This liquid crystal display device can also adopt a
configuration in which a liquid crystal layer of each subpixel
is in a multi-domain vertical alignment mode.

[0021] This liquid crystal display device can also adopt a
configuration in which the display portion is divided into a
first region on the upstream side in a scanning direction and a
second region on the downstream side in the scanning direc-
tion, and a plurality of data signal lines formed in the first
region and a plurality of data signal lines formed in the second
region are separated from each other, and scanning of the first
region and scanning of the second region are concurrently
performed.

Advantageous Effects of Invention

[0022] According to the present invention, it is possible to
facilitate the implementation of a liquid crystal display device
with a diagonal of30 inches or more and resolution of 100 ppi
or more.

BRIEF DESCRIPTION OF DRAWINGS

[0023] FIG. 1 is a schematic diagram depicting the pixel
array of a liquid crystal display device of Embodiment 1.
[0024] FIG. 2 is a schematic diagram depicting the general
configuration of the liquid crystal display device of Embodi-
ment 1.

[0025] FIG. 3 is a schematic diagram depicting a driving
method (vertical split driving) of Embodiment 1.

[0026] FIG. 4 is a schematic diagram depicting the pixel
structure of the liquid crystal display device of Embodiment
L.

[0027] FIG.5isa schematic diagram depicting a method of
driving each pixel of FIG. 4.

[0028] FIG. 6 is a schematic diagram depicting a modified
example (about the area of a subpixel) of Embodiment 1.
[0029] FIG. 7 is a schematic diagram depicting a modified
example (about the color of a subpixel) of Embodiment 1.
[0030] FIG. 8 is a schematic diagram depicting the pixel
array of a liquid crystal display device of Embodiment 2.
[0031] FIG.9is a schematic diagram depicting a modified
example (about the color of a subpixel) of Embodiment 2.
[0032] FIG.101saschematic diagram depicting a modified
example (about the color of a subpixel) of the pixel array of
Embodiment 2.

[0033] FIG. 11 is a schematic diagram depicting the pixel
array of a liquid crystal display device of Embodiment 3.
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[0034] FIG. 12 is aschematic diagram depicting a modified
example of the pixel array of Embodiment 3.

[0035] FIG. 13 is a schematic diagram depicting another
modified example of the pixel array of Embodiment 3.
[0036] FIG. 14 is a schematic diagram depicting the pixel
array of a liquid crystal display device of Embodiment 4.
[0037] FIG. 15 is a schematic diagram depicting another
modified example of the pixel array of Embodiment 1.
[0038] FIG. 16 is a schematic diagram depicting another
modified example of the pixel array of Embodiment 2.
[0039] FIG. 17 is a schematic diagram depicting another
modified example of the pixel array of Embodiment 3.
[0040] FIG. 18 is a schematic diagram depicting a mode
obtained by replacing the yellow pixel of FIG. 11 with a white
pixel.

[0041] FIG. 19 is aschematic diagram depicting a modified
example of FIG. 19.

[0042] FIG. 20 is a schematic diagram of a mode obtained
by replacing the yellow pixel of FIG. 12 with a white pixel.
[0043] FIG. 21 is a schematic diagram depicting a mode
obtained by replacing the yellow pixel of FIG. 13 with a white
pixel.

[0044] FIG. 22 is a schematic diagram depicting a mode
obtained by replacing the yellow pixel of FIG. 14 with a white
pixel.

DESCRIPTION OF EMBODIMENTS

[0045] Embodiments of the present invention will be
described as follows based on FIGS. 1 to 22.

Embodiment 1

[0046] As depictedinFIG. 1, aliquid crystal display device
LCD of Embodiment 1 includes a liquid crystal panel LCP, a
display control circuit DCC, first and second source drivers
SDA and SDB, first to fourth gate drivers GDA, GDB, gda,
and gdb, and a backlight BL. The liquid crystal panel LCP
includes a plurality of data signal lines extending in a column
direction (a scanning direction), a plurality of scanning signal
lines extending in a row direction (a horizontal direction), and
aplurality of pixels arranged in a matrix, and is of the direct-
view-type with a display portion whose diagonal is 30 inches
(1 inch is 0.0254 [m]) or more and resolution is 100 ppi (100
pixels per 1 inch and 10000 pixels in an area 1 inch square) or
more. The number of pixels in a horizontal direction is greater
than 1920 pixels (so-called 2K) complying with high-defini-
tion television broadcast standards and is assumed to be so-
called 4K (4000 pixels) such as 3840 pixels of QFHD or 4096
pixels of DCT, for example. Moreover, with an increase in the
panel size, the number of pixels is also increased, and 8K
(7680 pixels) of ultra-high-definition television or the like is
also included.

[0047] Incidentally, based on the premise that it is difficult
to recognize each pixel, the number of pixels in a horizontal
direction of this liquid crystal display device is not limited to
above-described 2K, 4K, 8K, or the like, and it goes without
saying that it is also possible to set the number of pixels at 5K,
6K, 7K, or the like in accordance with the screen size, for
example.

[0048] The first source driver SDA is formed of a plurality
of driver chips DT arranged in the row direction near an upper
edge of a panel, and the second source driver SDB is formed
of a plurality of driver chips DT arranged in the row direction
near a lower edge of the panel.



US 2015/0138488 A1l

[0049] The aspect ratio (width:height) of the display por-
tionis generally 16:9 or 4:3, but it goes without saying that the
aspect ratio is not limited thereto.

[0050] Moreover, as a liquid crystal mode, a multi-domain
vertical alignment (VA) mode with high contrast and good
viewing angle characteristics is desirable. The reason is that,
since the number of red and blue pixels is smaller than the
number of green pixels and the red and blue pixels are placed
more sparsely than the green pixels, color shift occurs in a
liquid crystal mode with a narrow viewing angle and contami-
nation (cloud caused by color mixture) between adjacent
pixels easily occurs in a liquid crystal with low contrast.
[0051] The liquid crystal panel LCP is a so-called vertical
split-type panel, and a data signal line in a first region RA on
the upstream side in the scanning direction and a data signal
line in a second region RB on the downstream side in the
scanning direction are separated from each other and scan-
ning of the first region RA and scanning of the second region
RB are concurrently performed. Incidentally, the first and
third gate drivers GDA and gda perform scanning of the first
region RA, and the second and fourth gate drivers GDB and
gdb perform scanning of the second region RB. Moreover, the
first source driver SDA performs the driving of the data signal
line in the first region RA, and the second source driver SDB
performs the driving of the data signal line in the second
region RB.

[0052] In addition, the liquid crystal panel LCP is a so-
called double source-type panel, and two data signal lines are
provided for one column of subpixels (SC) in the first region
RA, for example. That is, in the liquid crystal display device
LCD, as depicted in FIG. 3, it is possible to select two scan-
ning signal lines in the first region RA and two scanning
signal lines in the second region RB at the same time and
secure the pixel charging rate even at a time when high-speed
driving is being performed.

[0053] As depicted in FIG. 1, the plurality of pixels of the
display portion are classified into an RG-type pixel formed of
ared (R) subpixel SPX and a green (G) subpixel SPX which
are arranged in the row direction and a BG-type pixel formed
of ablue subpixel and a green subpixel which are arranged in
the row direction, and, in each column ofpixels (PC1 or PC2),
two RG-type pixels and two BG-type pixels are alternately
placed; in each row of pixels, one RG-type pixel and one
BG-type pixel are alternately placed. Furthermore, in one
(SC) of the two columns of subpixels adjacent to each other,
two R subpixels and two G subpixels are alternately placed; in
the other (SC), two B subpixels and two G subpixels are
alternately placed.

[0054] Specifically, in one (PC1) of the two columns of
pixels adjacent to each other, a pixel P1, a pixel P2, a pixel P5,
and a pixel P6 are arranged sequentially in this order; in the
other (PC2), a pixel P3, a pixel P4, a pixel P7, and a pixel P8
are arranged sequentially in this order, the pixel P1 and the
pixel P3 are adjacent to each other in the row direction, the
pixel P2 and the pixel P4 are adjacent to each other in the row
direction, the pixel P5 and the pixel P7 are adjacent to each
other in the row direction, the pixel P6 and the pixel P8 are
adjacent to each other in the row direction, in each of the
pixels P1 to P8, two subpixels SPX are arranged in the row
direction, each of the pixel P1, the pixel P2, the pixel P7, and
the pixel P8 is the RG-type, and each of the pixel P3, the pixel
P4, the pixel P5, and the pixel P6 is the BG-type.

[0055] In addition, the R subpixel SPX of the pixel P1 and
the R subpixel SPX of the pixel P2 are adjacent to each other
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in the column direction, the B subpixel SPX of the pixel P5
and the B subpixel SPX of the pixel P6 are adjacent to each
other in the column direction, and the R subpixel SPX of the
pixel P2 and the B subpixel SPX of the pixel P5 pixel are
placed diagonally across from each other.

[0056] FIG. 4 is a schematic diagram depicting the pixel
structure of the pixels P1 to P8, and the following is about the
column of pixels PC1, for example (data signal lines S1 to S4
corresponding to the column of pixels PC1 are arranged in
this order). That is, a pixel electrode corresponding to the R
subpixel of the pixel P1is connected to the data signal line S1
and a scanning signal line G1 via a transistor, a pixel electrode
corresponding to the R subpixel of the pixel P2 is connected
to the data signal line S2 and a scanning signal line G2 viaa
transistor, a pixel electrode corresponding to the G subpixel
of the pixel P5 is connected to the data signal line S1 and a
scanning signal line G3 via a transistor, and a pixel electrode
corresponding to the G subpixel of the pixel P6 is connected
to the data signal line S2 and a scanning signal line G4 via the
transistor. Moreover, a pixel electrode corresponding to the G
subpixel of the pixel P1is connected to the data signal line S4
and the scanning signal line G1 via a transistor, a pixel elec-
trode corresponding to the G subpixel of the pixel P2 is
connected to the data signal line S3 and the scanning signal
line G2 via a transistor, a pixel electrode corresponding to the
B subpixel of the pixel P5 is connected to the data signal line
S4 and the scanning signal line G3 via a transistor, and a pixel
electrode corresponding to the B subpixel of the pixel P6 is
connected to the data signal line S3 and the scanning signal
line G4 via a transistor. Incidentally, between the pixel elec-
trode corresponding to each subpixel and a common elec-
trode COM, liquid crystal capacity is formed.

[0057] FIG. 5is a schematic diagram depicting a method of
driving the pixels P1 to P8, and the following is about the
pixels P1, P2, P5, and P6, for example. That is, when the
scanning signal lines G1 and G2 are selected (scanned) at the
same time, a plus signal potential is written into the pixel
electrode corresponding to the R subpixel of the pixel P1 from
the data signal line S1, a minus signal potential is written into
the pixel electrode corresponding to the G subpixel of the
pixel P1 from the data signal line S4, a minus signal potential
is written into the pixel electrode corresponding to the R
subpixel ofthe pixel P2 from the data signalline S2, and a plus
signal potential is written into the pixel electrode correspond-
ing to the G subpixel of the pixel P2 from the data signal line
S3. Then, when the scanning signal lines G3 and G4 are
selected (scanned) at the same time, a plus signal potential is
written into the pixel electrode corresponding to the G sub-
pixel of the pixel P5 from the data signal line S1, a minus
signal potential is written into the pixel electrode correspond-
ing to the B subpixel of the pixel P5 from the data signal line
S4, a minus signal potential is written into the pixel electrode
corresponding to the G subpixel of the pixel P6 from the data
signal line 82, and a plus signal potential is written into the
pixel electrode corresponding to the B subpixel of the pixel
P6 from the data signal line S3.

[0058] This liquid crystal display device has the display
portion formed of the RG-type pixels and the BG-type pixels,
but, in view of the fact that the diagonal of the display portion
is 30 inches or more and the normal viewing-and-listening
distanceis 1 m or more, if the resolution of the display portion
is 100 ppi or more, it is impossible to recognize (discern) one
pixel with human visual ability. In addition, since the G
subpixel which humans can recognize clearly is included in
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each pixel, it is possible to reduce the number of pixels (re-
duce the number of driver chips DT) in the row direction (the
horizontal direction)to %4 (as compared to a case in which one
pixel is formed of three-color subpixels) with little reduction
in image quality and implement a source driver. As a result, it
is possible to facilitate the implementation of a liquid crystal
display device with a diagonal of 30 inches or more and
resolution of 100 ppi or more.

[0059] Furthermore, in Embodiment 1, since, in each col-
umn of pixels, two RG-type pixels and two BG-type pixels
are alternately placed and the G subpixels are placed check-
erwise (one square of a lattice corresponds to two subpixels
adjacent to each other in the column direction), it is possible
to obtain higher perceived definition than the definition cor-
responding to the number of pixels.

[0060] Moreover, as in FIG. 5, when two lines are selected
at the same time (per region of the first and the second
regions), since it is possible to write a signal potential into two
subpixels of the same color at the same time, the two subpix-
els adjacent to each other in the column direction, it is pos-
sible to suppress color crosstalk (interference that occurs
when a signal potential is written into subpixels of different
colors at the same time, the subpixels adjacent to each other in
the column direction).

[0061] Incidentally, as the backlight BL, a direct backlight
including a red LED, a blue LED, and a green LED is desir-
able, and it is preferable that the backlight BL includes a
backlight adjusting portion that individually adjusts the
brightness of each color.

[0062] Moreover, as in FIG. 1, when the R and B subpixels
and the G subpixel are made to have the same area (by doing
so, the G subpixels are placed more evenly, whereby the
image quality is improved, and various parameters around the
subpixel are uniformized, which facilitates image quality
adjustment), in view of the relationship with white balance,
the brightness of green whose number of pixels is greater than
the number of pixels of red and blue is set at low brightness.
Incidentally, the adjustment of white balance by the backlight
is much easier than the adjustment of the transmittance of a
color filter and the adjustment of the transmittance of the
liquid crystal mode (the adjustment using different signal
voltages at the same gray level) or the thickness adjustment of
a liquid crystal layer in accordance with a color and can be
said to be a good method from the standpoint of mass pro-
duction.

[0063] However, for example, as depicted in FIG. 6, a con-
figuration in which the G subpixel is made smaller than the R
and B subpixels is also possible.

[0064] Inthe configuration of FIG. 1, in one (SC) of the two
columns of subpixels adjacent to each other, two R subpixels
and two G subpixels are alternately placed; in the other (SC),
two B subpixels and two G subpixels are alternately placed,
but the configuration is not limited thereto. For example, as
depicted in FIG. 7, a configuration in which only the G sub-
pixels are linearly placed in one (SC) of the two columns of
subpixels adjacent to each other is also possible. Further-
more, as for the configuration of FIG. 7, as depicted in FIG.
15, itis possible to make the G subpixel smaller than the R and
B subpixels.

Embodiment 2

[0065] FIG. 8 is a schematic diagram depicting the pixel
array of a display portion in Embodiment 2. Incidentally, the
size and resolution of the display portion are the same as those
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of Embodiment 1. As depicted in FIG. 8, a plurality of pixels
of the display portion are classified into an RG-type pixel
formed of a red (R) subpixel SPX and a green (G) subpixel
SPX which are arranged in the row direction and a BG-type
pixel formed of a blue subpixel and a green subpixel which
are arranged in the row direction, and, in each column of
pixels (PC1 or PC2), one RG-type pixel and one BG-type
pixel are alternately placed; also in each row of pixels, one
RG-type pixel and one BG-type pixel are alternately placed.
Furthermore, in one (SC) of the two columns of subpixels
adjacent to each other, one R subpixel and one G subpixel are
alternately placed, and, in the other (SC), one B subpixel and
one G subpixel are alternately placed.

[0066] Specifically, each of the pixel P1, the pixel P4, the
pixel P5, and the pixel P8 is the RG-type, and each of the pixel
P2, the pixel P3, the pixel P6, and the pixel P7 is the BG-type.
[0067] In addition, the R subpixel SPX of the pixel P1 and
the B subpixel SPX of the pixel P2 pixel are placed diagonally
across from each other, and the G subpixel SPX of the pixel
P1 and the G subpixel SPX of the pixel P4 pixel are placed
diagonally across from each other.

[0068] Although the display portion of Embodiment 2 is
also formed of the RG-type pixels and the BG-type pixels,
since the G subpixel which humans can recognize clearly is
included in each pixel, it is possible to reduce the number of
pixels in the row direction (the horizontal direction) to %4 (as
compared to a case in which one pixel is formed of three-color
subpixels) with little reduction in image quality and imple-
ment a source driver. As a result, it is possible to facilitate the
implementation of a liquid crystal display device with a
diagonal of 30 inches or more and resolution of 100 ppi or
more.

[0069] Furthermore, in Embodiment 2, since one RG-type
pixel and one BG-type pixel are alternately placed in each
column of pixels and the G subpixels are placed checkerwise
(one square of a lattice corresponds to one of the subpixels
adjacent to each other in the column direction), it is possible
to obtain higher perceived definition.

[0070] Also in Embodiment 2, for example, as depicted in
FIG. 9, a configuration in which the G subpixel is made
smaller than the R and B subpixels is possible.

[0071] Moreover, for example, as depicted in FIG. 10, a
configuration in which only the G subpixels are linearly
placed in one (SC) of the two columns of subpixels adjacent
to each other is also possible. Furthermore, as for the con-
figuration of FIG. 10, as depicted in FIG. 16, it is possible to
make the G subpixel smaller than the R and B subpixels.

Embodiment 3

[0072] FIG. 11 is a schematic diagram depicting the pixel
array of a display portion in Embodiment 3. Incidentally, the
size and resolution of the display portion are the same as those
of Embodiment 1. As depicted in FIG. 11, a plurality of pixels
of the display portion are classified into an RG-type pixel
formed of a red (R) subpixel SPX and a green (G) subpixel
SPX which are arranged in the row direction and a BY-type
(BH-type) pixel formed of a blue (B) subpixel and a yellow
(Y) subpixel which are arranged in the row direction, and, in
each column of pixels (PC1 or PC2), two RG-type pixels and
two BY-type pixels are alternately placed; in each row of
pixels, one RG-type pixel and one BY-type pixel are alter-
nately placed. Furthermore, in one (SC) of the two columns of
subpixels adjacent to each other, two R subpixels and two Y
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subpixels are alternately placed, and, in the other (SC), two B
subpixels and two G subpixels are alternately placed.

[0073] Specifically, each of the pixel P1, the pixel P2, the
pixel P7, and the pixel P8 is the RG-type, and each of the pixel
P3, the pixel P4, the pixel P5, and the pixel P6 is the BY-type.

[0074] In addition, the R subpixel SPX of the pixel P1 and
the R subpixel SPX of the pixel P2 are adjacent to each other
in the column direction, the B subpixel SPX of the pixel P5
and the B subpixel SPX of the pixel P6 are adjacent to each
other in the column direction, and the R subpixel SPX of the
pixel P2 and the B subpixel SPX of the pixel P5 pixel are
placed diagonally across from each other.

[0075] Although the display portion of Embodiment 3 is
formed of the RG-type pixels and the BY-type pixels, since
the G or'Y subpixel which humans can recognize clearly is
included in each pixel, it is possible to reduce the number of
pixels in the row direction (the horizontal direction) to % (as
compared to a case in which one pixel is formed of three-color
subpixels) with little reduction in image quality and imple-
ment a source driver. As a result, it is possible to facilitate the
implementation of a liquid crystal display device with a
diagonal of 30 inches or more and resolution of 100 ppi or
more.

[0076] Furthermore, in Embodiment 3, since, in each col-
umn of pixels, two RG-type pixels and two BY-type pixels are
alternately placed in each column of pixels and the Y/G sub-
pixels are placed checkerwise (one square of a lattice corre-
sponds to two subpixels adjacent to each other in the column
direction), it is possible to obtain higher perceived definition.

[0077] In addition, since humans can recognize yellow
more clearly than green, it is possible to obtain much higher
perceived definition by mixing yellow subpixels. Moreover,
since the transmittance is increased as compared to a case in
which yellow is created by combining R subpixels and G
subpixels and higher color purity is obtained, this contributes
to low power consumption. To put it the other way around, it
is possible to use a liquid crystal panel with higher definition
(higher resolution) on the same consumed power.

[0078] Furthermore, as in Embodiment 1, when two lines
are selected at the same time (per region of the first and the
second regions), since it is possible to write a signal potential
into two subpixels of the same color at the same time, the two
subpixels adjacent to each other in the column direction, it is
possible to suppress color crosstalk (interference that occurs
when a signal potential is written into subpixels of different
colors at the same time, the subpixels adjacent to each otherin
the column direction).

[0079] In this liquid crystal display device, a configuration
in which the Y subpixel of FIG. 11 is replaced with a white
(W) subpixel is also possible (refer to F1G. 18). By doing so,
it is possible to increase light use efficiency. As for the con-
figuration of FIG. 18, as depicted in FIG. 19, it is possible to
make only the W subpixel smaller than the G, R, and B
subpixels.

[0080] Also in Embodiment 3, for example, as depicted in
FIG. 12, a configuration in which, in one (SC) of the two
columns of subpixels adjacent to each other, only the GandY
subpixels are linearly placed is also possible. As for the con-
figuration of FIG. 12, as depicted in FIG. 17, it is possible to
make the G and Y subpixels smaller than the R and B subpix-
els. Moreover, a configuration in which the Y subpixel of FIG.
12 is replaced with a white (W) subpixel is also possible (refer
to FIG. 20).
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[0081] Furthermore, as depicted in FIG. 13, a configuration
in which the plurality of pixels of the display portion are
classified into an RG-type pixel formed of a red (R) subpixel
SPX and a green (G) subpixel SPX which are arranged in the
row direction, an RY-type pixel formed of a red (R) subpixel
SPX and a yellow (Y) subpixel SPX which are arranged in the
row direction, a BY-type (BH-type) pixel formed of a blue (B)
subpixel and a yellow (Y) subpixel which are arranged in the
row direction, and a BG-type pixel formed of a blue (B)
subpixel and a red (G) subpixel which are arranged in the row
direction, in the PC1, one RG-type pixel and one RY-type
pixel are alternately placed, in the PC2, one BY-type pixel and
one BG-type pixel are alternately placed, and, in one (SC) of
the two columns of subpixels adjacent to each other, only the
G andY subpixels are linearly placed is also possible.
[0082] When one green pixel and one yellow pixel are
alternately arranged as in FIG. 13 and two lines are selected at
the same as in FIG. 5, color crosstalk can occur in principle,
but, according to the analysis carried out by the inventor, the
impact of the color crosstalk is insignificant in a natural image
(an image of an actual object taken by a camera) because ofa
strong correlation between the green and yellow components,
and green and yellow can be treated as colors in the same
range.

[0083] Incidentally, a configurationin which theY subpixel
of FIG. 13 is replaced with a white (W) subpixel is also
possible (refer to FIG. 21).

Embodiment 4

[0084] FIG. 14 is a schematic diagram depicting the pixel
array of a display portion in Embodiment 4. Incidentally, the
size and resolution of the display portion are the same as those
of Embodiment 1. As depicted in FIG. 14, a plurality of pixels
of the display portion are classified into an RG-type pixel
formed of a red (R) subpixel SPX and a green (G) subpixel
SPX which are arranged in the row direction and a BY-type
(BH-type) pixel formed of a blue subpixel and a yellow sub-
pixel which are formed in the row direction, in each column of
pixels (PC1 or PC2), one RG-type pixel and one BY-type
pixel are alternately placed, and, in each row of pixels, one
RG-type pixel and one BY-type pixel are alternately placed.
Furthermore, in one (SC) of the two columns of subpixels
adjacent to each other, one R subpixel and oneY subpixel are
alternately placed, and, in the other (SC), one B subpixel and
one G subpixel are alternately placed.

[0085] Specifically, each of the pixel P1, the pixel P4, the
pixel P5, and the pixel P8 is the RG-type, and each of the pixel
P2, the pixel P3, the pixel P6, and the pixel P7 is the BY-type.
[0086] In addition, the R subpixel SPX of the pixel P1 and
the B subpixel SPX of the pixel P2 pixel are placed diagonally
across from each other, and the G subpixel SPX of the pixel
P1 and the G subpixel SPX of the pixel P4 pixel are placed
diagonally across from each other.

[0087] Although the display portion of Embodiment 4 is
also formed of the RG-type pixels and the BY-type pixels,
since the Y or G subpixel which humans can recognize clearly
is included in each pixel, it is possible to reduce the number of
pixels in the row direction (the horizontal direction) to % (as
compared to a case in which one pixel is formed of three-color
subpixels) with little reduction in image quality and imple-
ment a source driver. As a result, it is possible to facilitate the
implementation of a liquid crystal display device with a
diagonal of 30 inches or more and resolution of 100 ppi or
more.
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[0088] Furthermore, in Embodiment 2, since one RG-type
pixel and one BY-type pixel are alternately placed in each
column of pixels and the G subpixels are placed checkerwise
(one square of a lattice corresponds to one of the subpixels
adjacent to each other in the column direction), it is possible
to obtain higher perceived definition.

[0089] Incidentally, a configuration in which the Y subpixel
of FIG. 14 is replaced with a white (W) subpixel is also
possible (refer to FIG. 22).

[0090] The present invention is not limited to the embodi-
ments described above, and the embodiment of the present
invention also includes an embodiment obtained by appropri-
ately modifying the above-described embodiments based on
the common technical knowledge and an embodiment
obtained by combining them.

INDUSTRIAL APPLICABILITY

[0091] The liquid crystal display device of the present
invention is suitable for various liquid crystal displays and
liquid crystal televisions, for example.

REFERENCE SIGNS LIST
[0092] LCD liquid crystal display device
[0093] LCP liquid crystal panel
[0094] DCC display control circuit
[0095] P1 to P8 pixel
[0096] SPX subpixel
[0097] PC1, PC2 column of pixels
[0098] SC column of subpixels
[0099] DT driver chip
[0100] SDA, SDB source driver
[0101] GDA, GDB, gda, gdb gate driver
[0102] BL backlight

1. A direct-view-type liquid crystal display device that
includes a display portion in which a plurality of pixels are
placed in a matrix, the display portion whose diagonal is 30
inches or more, wherein

aresolution of the display portion is 100 pixels or more per

inch,

the plurality of pixels include first to fourth pixels, and

one of the first to fourth pixels is an RG-type formed of a

red subpixel and a green subpixel and another of the first
to fourth pixels is a BH-type formed of a blue subpixel
and a green, yellow, or white subpixel.

2. The liquid crystal display device according to claim 1,
wherein

when a column direction is set as a scanning direction, two

subpixels are arranged in a row direction in each of the
first to fourth pixels, and

in one of two columns of pixels adjacent to each other, the

first and second pixels are arranged sequentially, in the
other ofthe two columns of pixels adjacent to each other,
the third and fourth pixels are arranged sequentially, the
first and third pixels are adjacent to each other in a row
direction, and the second and fourth pixels are adjacent
to each other in the row direction.

3. The liquid crystal display device according to claim 2,
wherein

each of the first and second pixels is the RG-type, and

each of the third and fourth pixels is the BH-type.

4. The liquid crystal display device according to claim 3,
wherein
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the liquid crystal display device includes fifth to eighth
pixels, and, in each of the fifth to eighth pixels, two
subpixels are arranged in the row direction, and
in one of the two columns of pixels, the first and second
pixels and the fifth and sixth pixels are arranged sequen-
tially, in the other of the two columns of pixels, the third
and fourth pixels and the seventh and eighth pixels are
arranged sequentially, the fifth and seventh pixels are
adjacent to each other in the row direction, and the sixth
and eighth pixels are adjacent to each other in the row
direction.
5. The liquid crystal display device according to claim 4,
wherein
each of the fifth and sixth pixels is the BH-type, and
each of the seventh and eighth pixels is the RG-type.
6. The liquid crystal display device according to claim 5,
wherein
the red subpixel included in the first pixel and the red
subpixel included in the second pixel are adjacent to
each other in the column direction, and the blue subpixel
included in the fifth pixel and the blue subpixel included
in the sixth pixel are adjacent to each other in the column
direction.
7. The liquid crystal display device according to claim 6,
wherein
the green subpixel of the second pixel and the green or
vellow subpixel of the fifth pixel are placed diagonally
across from each other.
8. The liquid crystal display device according to claim 6,
wherein
the green subpixel of the second pixel and the green or
vellow subpixel of the fifth pixel are adjacent to each
other in the column direction.
9. The liquid crystal display device according to claim 6,
wherein
the first and third pixels are connected to a first scanning
signal line, and the second and fourth pixels are con-
nected to a second scanning signal line, and the first and
second scanning signal lines are selected at a same time.
10. The liquid crystal display device according to claim 2,
wherein
each of the first and fourth pixels is the RG-type, and
each of the second and third pixels is the BH-type.
11. The liquid crystal display device according to claim 10,
wherein
the green subpixel of the first pixel and the green or yellow
subpixel of the second pixel are placed diagonally across
from each other.
12. The liquid crystal display device according to claim 3,
wherein
in the first to fourth pixels, an area of the green or yellow
subpixel is equal to an area of the red or blue subpixel.
13. The liquid crystal display device according to claim 12,
comprising:
a direct backlight including a red LED, a blue LED, and a
green LED, wherein
a brightness of green of the backlight is set to be lower than
a brightness of red and blue.
14. The liquid crystal display device according to claim 1,
wherein
a liquid crystal layer of each subpixel is in a multi-domain
vertical alignment mode.
15. The liquid crystal display device according to claim 1,
wherein
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the display portion is divided into a first region on an
upstream side in a scanning direction and a second
region on a downstream side in the scanning direction,
and a plurality of data signal lines formed in the first
region and a plurality of data signal lines formed in the
second region are separated from each other, and

scanning of the first region and scanning of the second
region are concurrently performed.
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