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LIQUID CRYSTAL PANEL

PRIORITY INFORMATION

[0001] This application claims priority of Japanese Patent
Application No. 2006-170891 filed on Jun. 21, 2006, which is
incorporated herein in its entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to a liquid crystal

panel, and more particularly to a liquid crystal panel that is
applicable when adjusting an aperture area of a pixel for the
purpose of chromaticity adjustment, for example.

[0004] 2. Related Art

[0005] Referring to FIGS. 11 to 13, plan views showing a
structure (layout) of a display region corresponding to four
pixels of a TN (Twisted Nematic) mode liquid crystal panel
130T of related art are shown. Here, for the purpose of clarity,
FIG. 11 shows a structure where a pixel electrode 152 shown
in FIG. 12 1s removed, and FIG. 12 shows a structure where a
black matrix (BM) 162 shown in FIG. 13 is removed.
[0006] In the liquid crystal panel 130T, a pixel P corre-
sponds to an aperture portion of the black matrix 162 and is
defined by a shape of the aperture portion. The pixel P is
provided between adjacent drain lines 146. Each pixel P of the
liquid crystal panel 130T has an identical size. In each region
146B formed between adjacent drain lines 146, a pixel TFT
(Thin Film Transistor) 170, a storage capacitor 172, and a
pixel electrode 152 for the pixel P are provided.

[0007] Referring to FIGS. 15 to 17, plan views showing a
structure (layout) of a display region corresponding to four
pixels of an FF'S (Fringe Field Switching) mode liquid crystal
panel 130F of related art are shown. Here, for the purpose of
clarity, FIG. 14 shows a structure where a pixel electrode 152
shown inFIG. 15 is removed, FIG. 15 shows a structure where
a common electrode 160 shown in FIG. 16 is removed, and
FIG. 16 shows a structure where a black matrix (BM) 162
shown in FIG. 17 is removed.

[0008] In the liquid crystal panel 130F, the common elec-
trode 160 is provided on an array substrate so as to overlap the
pixel electrodes 152. The alignment of the liquid crystal is
controlled by an electric field generated via slits of the com-
mon electrode 160 between the common electrode 160 and
the pixel electrode 152. In the liquid crystal panel 130F,
similar to the liquid crystal panel 130T described above, a
pixel P is defined by an aperture portion of the black matrix
162 and is provided between adjacent drain lines 146. Each
pixel P of the liquid crystal panel 130F has an identical size.
Further, in each region 146B formed between adjacent drain
lines 146, a pixel TFT 170 for a pixel, a pixel electrode 152,
and the common electrode 160 are provided. Also, a color
filter is formed in the aperture portion of the black matrix 162.
[0009] Techniques for widening the color gamut, in which
the region of color reproductivity is increased by four colors,
i.e. red (R), green (G), blue (B), and cyan (C), for example,
have been known. However, when such a color gamut wid-
ening technology is employed, it is often necessary to reduce
the aperture area of a pixel of a specific color as to adjust the
chromaticity. In such a case, the black matrix of an opposing
substrate or the metal line of a TFT substrate is used to shield
a portion of the pixel P from light, thereby reducing the pixel
aperture area.
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[0010] FIGS. 18A and 18B illustrate the known chromatic-
ity adjustment method described above, wherein FIG. 18A
shows a structure prior to chromaticity adjustment, and FIG.
18B shows a structure after chromaticity adjustment. FIGS.
18A and 18B show an example in which the aperture ratio of
each pixel before chromaticity adjustment is 60% and the
pixel aperture area of a pixel Q for displaying a predetermined
color is reduced to a half the aperture area of the adjacent pixel
P for the purpose of chromaticity adjustment. In this case, the
black matrix or the like is used to thereby set the aperture ratio
of the pixel Q to 30%.

[0011] There are cases, however, where the brightness of a
liquid crystal panel as a whole is reduced by shielding a pixel
for the purpose of chromaticity adjustment described above.
In the example shown in FIG. 1 8B, the brightness of the
liquid crystal panel as a whole is greatly reduced because the
aperture ratio of the panel is reduced to 45% after the chro-
maticity adjustment.

SUMMARY

[0012] Aspects of the invention advantageously provide a
liquid crystal panel in which a reduction of the overall bright-
ness of a liquid crystal panel can be prevented when an
aperture area of a pixel is reduced for the purpose of chroma-
ticity adjustment or the like.

[0013] According to an aspect of the invention, a liquid
crystal panel includes a line extending between a first pixel
and a second pixel that are adjacent to each other, a first pixel
element portion for the first pixel, and a second pixel element
portion for the second pixel. The first pixel element portion is
provided on a side with respect to the line where the first pixel
is disposed. The second pixel element portion is provided,
along with the first pixel element portion, on the side with
respect to the line where the first pixel is disposed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Exemplary embodiments of the invention will be
described in detail based on the accompanying figures,
wherein:

[0015] FIGS. 1A and 1B are charts for explaining a pixel of
a liquid crystal panel according to an embodiment of the
invention;

[0016] FIG. 2 is a cross sectional view illustrating a TN
mode liquid crystal panel according to an embodiment of the
invention;

[0017] FIGS. 3 to 5 are plan views illustrating a TN mode
liquid crystal panel according to an embodiment of the inven-
tion;

[0018] FIG. 6 is a cross sectional view illustrating an FFS
mode liquid crystal panel according to an embodiment of the
invention;

[0019] FIGS. 7 to 10 are plan views illustrating an FFS
mode liquid crystal panel according to an embodiment of the
invention;

[0020] FIGS.11to 13 are plan views illustratinga TN mode
liquid crystal panel of related art;

[0021] FIGS. 14 to 17 are plan views illustrating an FFS
mode liquid crystal panel of related art; and
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[0022] FIGS.18A and 18B are charts for explaining a chro-
maticity adjustment method of related art.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0023] FIGS. 1A and 1B are charts for explaining a pixel of
aliquid crystal panel according to an exemplary embodiment
of the invention. More specifically, F1G. 1B isa chart explain-
ing a liquid crystal panel according to an exemplary embodi-
ment of the invention, in which the aperture areas of pixels P1
and P2 are made to differ from each other for the purpose of
chromaticity adjustment. For comparison, FIG. 1A illustrates
aliquid crystal panel in which chromaticity adjustment is not
performed and the aperture areas of all the pixels P are equal.
[0024] Here, in general, a pixel is visually identified as a
minimum unit region in which the brightness is adjustable,
when the display surface of a liquid crystal panel is viewed
from the front. In each pixel, a colored region is set by a color
filter (CF), for example, and each pixel displays a predeter-
mined display color, such as one of red (R), green (G), blue
(B), or cyan (C). Here, it should be noted that there are cases
where a unit of color display is constituted by a collection of
adjacent pixels of various colors and such a collection is in
this description collectively referred to as a “pixel”.

[0025] Theoutline, size, or the like of an aperture portion of
each pixel can be defined by a black matrix (a light shielding
film) or the like, an illustrative structure of which will be
described below. A plurality of pixels are arranged within a
region (referred to as a inter-line region) formed between
center lines of a plurality of drain lines provided on an array
substrate which will be described below, in the extending
direction of the drain lines. The plurality of pixels arranged in
the inter-line region are separated from each other by the
black matrix or the like. In other words, each inter-line region
is segmented into a plurality of regions in the extending
direction of the drain lines, and each pixel is provided in each
segment. Hereinafter, the segment will be referred to as a
pixel disposing region. The pixel disposing regions may be
defined in a matrix, for example, in the display region of a
liquid crystal panel, and, in such a case, the pixels are also
disposed in a matrix.

[0026] The portion of the pixel disposing region other than
portions where the black matrix is provided and portions
where light shielding elements within a pixel, such as a TTT,
astorage capacitor, and lines, are provided, corresponds to the
aperture portion of a pixel. Further, the area of the aperture
portion corresponds to the pixel aperture area.

[0027] In the comparison example liquid crystal panel
shown in FIG. 1A, all of the pixels P have an identical struc-
ture. FIG. 1A shows an example in which the area ratio of the
aperture portion of the pixel P to the pixel disposing region,
that is a pixel aperture ratio, is 60%. In this case, the aperture
ratio of the liquid crystal panel itself (panel aperture ratio) is
also approximately 60%.

[0028] On the other hand, as shown in FIG. 1B, a pixel P2
in the liquid crystal panel according to an embodiment of the
invention has a structure in which some of the light shielding
elements shown in the pixel P are not provided to that pixel,
but are moved to an adjacent pixel P1. This arrangement can
allow the pixel P2 to have a larger pixel aperture area, that is
a higher pixel aperture ratio, than that of the pixel P. On the
other hand, the pixel P1 is provided as a pixel for a predeter-
mined display color, whose pixel aperture area, that is pixel
apertureratio, is lower than that of the pixel P2 for the purpose
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of chromaticity adjustment and so on. Here, some of the light
shielding elements which have been moved to the pixel P1are
used to reduce the pixel aperture area of the pixel P1.

[0029] In the present example, the pixel P1 as described
aboveis a pixel for displaying a color including a wavelength
at which the spectrum intensity is higher than that of the pixel
P2.Thatis, the color displayed by the pixel P1 has a spectrum
in which the intensity of the pixel P1 is higher than that of the
pixel P2 at a certain wavelength. For a liquid crystal panel for
achieving color display by four colors, that is, red (R), green
(G), blue (B), and cyan (C), for example, the display color of
the pixel P1 may be green or cyan, and the display color of the
pixel P2 may be blue or red. Such a configuration enables
adjustments of the chromaticity.

[0030] In a case where it is attempted to reduce the pixel
aperture area of the pixel P1 to one half the pixel aperture area
of the pixel P2 for the purpose of chromaticity adjustment, for
example, a portion of the light shielding elements existing in
the pixel P corresponding to 20% of the all light shielding
elements are provided in pixel P1 rather than in pixel P2,
giving the pixels P2 and P1 aperture ratios of 80% and 40%,
respectively. When compared to a chromaticity adjustment
method such as that shown in FIG. 18B, the aperture area of
the pixel P2 is increased, and an amount of reduction in the
aperture area of the pixel P1 can be smaller with an increase
in the aperture area of the pixel P2.

[0031] Further, in the above example, the panel aperture
ratio is 60%, which is equal to the aperture ratio of a liquid
crystal panel in which no chromaticity adjustment is per-
formed (see FIG. 1A). In other words, in a liquid crystal panel
according to an embodiment of the invention, chromaticity
adjustment can be performed without reducing the brightness
of the liquid crystal panel as a whole, or the brightness of the
liquid crystal panel as a whole can be increased compared to
the chromaticity adjustment method of related art.

[0032] FIG. 2 shows a cross sectional view for explaining
anarray substrate 32T with regard to a TN mode liquid crystal
panel 30T which is one example of a liquid crystal panel
according to an embodiment of the invention. FIGS. 3 to §
show plan views (layout diagrams) for explaining the display
region corresponding to four pixels of the liquid crystal panel
30T. Here, F1G. 2 is a cross sectional view taken along line 2-2
of FIG. 3.

[0033] Theliquid crystal panel 30T has a structure in which
liquid crystal, which is not shown, is disposed between an
array substrate 32T and an opposing substrate, also not
shown, that are disposed opposite to each other. In the liquid
crystal panel 30T, the alignment of liquid crystal is controlled
by an electric field generated between a pixel electrode 52 of
the array substrate 32T and a common electrode (not shown)
of the opposing substrate, so that the brightness of the pixel is
adjusted. The liquid crystal panel 30T is also applicable to a
VA (Vertical Alignment) mode, a ECB (Electrically Con-
trolled Birefringence) mode, and so on, as well as to the TN
mode.

[0034] Referring first to FIG. 2, the sectional structure of
the array substrate 32T will be described.

[0035] The array substrate 32T includes a transparent sub-
strate 34, a semiconductor layer 36, a gate insulating film 38,
a gate line 40, a storage capacitor line 42, an interlayer insu-
lating film 44, a drain line 46, a source electrode 48, a pla-
narization film 50, and a pixel electrode 52.

[0036] The transparent substrate 34 is formed of glass, for
example. The semiconductor layer 36 is formed of poly sili-
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con, for example, and is disposed on the transparent substrate
34. The gate insulating film 38, which is formed of silicon
oxide, silicon nitride, or the like, for example, is disposed on
the substrate 34 so as to cover the semiconductor layer 36.
The gate line is formed of a metal such as Mo, Al, or the like.
The gate line 40 is disposed on the gate insulating film 38 so
as to be opposed to the semiconductor layer 36, and, with the
gate insulating film 38 and the semiconductor layer 36, forms
apixel TFT 70. Here, the gate line 40 is also referred to as a
scan line. The storage capacitor line 42 may be formed of the
same material as that of the gate line 40, for example. The
storage capacitor line 42 is disposed on the gate insulating
film 38 so as to be opposed to the semiconductor layer 36, and
with the gate insulating film 38 and the semiconductor layer
36, forms a storage capacitor 72.

[0037] Theinterlayer insulating film 44, which is formed of
silicon oxide, silicon nitride, or the like, is disposed on the
gate insulating film 38 so as to cover the gate line 40 and the
storage capacitor line 42. Contact holes are provided through
the interlayer insulating film 44 and the gate insulating film
38. The contact holes are provided at locations in the semi-
conductor layer 36 corresponding to a source and a drain of
the pixel TFT 70, respectively. The drain line 46 is formed of
a metal such as Mo, Al, Ti, or the like. The drain line 46 is
disposed on the interlayer insulating film 44 and also is con-
nected with the semiconductor layer 36 via one of the contact
holes. Here, the drain line 46 is also referred to as a signal line.
The source electrode 48 may be formed of the same material
as that of the drain line 46, for exaniple. The source electrode
48 is disposed on the interlayer insulating film 44 and is also
connected with the semiconductor layer 46 via the other one
of the contact holes.

[0038] While in this example a portion in the semiconduc-
tor layer 36 to which the drain line 46 is connected is desig-
nated as a drain of the pixel TFT 70 and a portion in the
semiconductor layer 36 to which the pixel electrode 52 is
connected via the source electrode 48 is designated as a
source of the pixel TFT 70, the drain and the source may be
designated in a reverse manner. Further, in order to connect
the storage capacitor 72 with the source of the pixel TFT 70,
the storage capacitor line 42 is opposed to the semiconductor
layer 36 on the source side of the semiconductor layer 36.
[0039] The planarization film 50 is formed of an insulating
transparent resin such as acryl or the like, and is disposed on
the interlayer insulating film 44 so as to cover the drain line 46
and the source electrode 48. A contact hole is provided above
the source electrode 48 through the planarization film 50. The
pixel electrode 52 may be formed of a transparent material
such as ITO (Indium Tin Oxide), for example. The pixel
electrode 52 is disposed on the planarization film 52 and is
also connected with the source electrode 48 via the contact
hole described above.

[0040] With the above structure, in the liquid crystal panel
30T, the drain line 46 and the pixel electrode 52 are connected
electrically (in a circuit structure) with each other via the pixel
TFT 70 and the source electrode 48, and the drain line 46 and
the storage capacitor 72 are connected electrically (ina circuit
structure) with each other via the pixel TFT 70. Accordingly,
a potential applied to the drain line 46 is applied, via the pixel
TFT 70, to the pixel electrode 52 and the storage capacitor 72.
[0041] Referring now to FIGS. 3 to 5, the structure layout as
viewed from the front of the display region corresponding to
four pixels of the liquid crystal panel 30T will be described.
Here, in order to facilitate explanation, FIG. 3 shows a struc-
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ture in which the pixel electrode 52 shown in FIG. 4 is
removed, and FIG. 4 shows a structure in which the black
matrix shown in FIG. 5 is removed. Further, in FIGS. 3 to 5,
the substrate 34 or the like is omitted. In addition, while FIG.
4 shows the pixel electrode 52 in a bold dashed-dotted line
and FIG. 5 shows the black matrix 62 which is blacked out,
these features are highlighted only for the purpose of clarifi-
cation of the drawings.

[0042] Inthe liquid crystal panel 30T, each of a plurality of
drain lines 46 extends linearly. (In the illustrated example,
each drain line extends in the vertical direction.) The plurality
of drain lines 46 are arranged in the direction intersecting with
(orthogonal to, in this example) the extending direction of the
drain lines 46 (which is, in this example, the horizontal direc-
tion), in parallel to each other. In the shown example, the
arrangement pitch of each drain line 46 is identical for all the
plurality of drain lines 46, further, the width of each drain line
46 (i.¢. the size of the line 46 in the arranging direction) is also
identical. Also, while in the illustrated example, the drain line
46 is shown as a straight line, the drain line 46 need not be
perfectly straight, but may at points divert in various direc-
tions as long the line generally and eventually extends in the
noted intended direction. Moreover, the pixel arrangement
may also be a stripe arrangement, a delta arrangement, a
mosaic arrangement, and so on.

[0043] With these plurality of drain lines 46, a plurality of
pixel disposing regions 46B are defined in the arranging
direction of the drain lines 46. With regard to these plural
pixel disposing regions 46B, two pixel TFTs 70 for pixels P1
and P2 are disposed in every other region. More specifically,
a pixel disposing region 46B in which two pixel TFTs 70 are
disposed and a pixel disposing region 46B in which no pixel
TFTs 70 are disposed are arranged alternately in the arrang-
ing direction of the drain lines 46. Here, all the pixel disposing
regions 46B arranging in the extending direction of the drain
lines 46 need not be the pixel disposing regions 46B including
no pixel TFTs 70, for example, and the pixel disposing region
46B in which no pixel TFTs 70 are disposed and the pixel
disposing region 46B in which the pixel TFTs are disposed
may be arranged alternately in the extending direction of the
drain lines 46.

[0044] Inthe illustrated example, with regard to each pixel
TFT 70, the semiconductor layer 36 extends in a substantially
U shape (in the drawing, the substantially U shape is shown
opening towards the bottom of the drawing), and the gate line
40 extends in the arranging direction of the drain lines 46, that
is, in the direction intersecting with the drain lines 46, across
the two arm portions of the substantially U shape. With this
structure, the source and the drain of each pixel TFT 70 are
located on the same side, that is, on one side, with respect to
the gate line 40. Consequently, the pixel TFT 70 has a struc-
ture in which the gate line 40 intersects with the semiconduc-
tor layer 36 twice between the source and the drain, that is a
structure in which two gate electrodes are provided between
the source and the drain of the semiconductor layer 36. Here,
the gate line 40 is provided in common for the two pixel TFTs
70 described above. Further, the source and the drain of the
pixel TFT 70 for the pixel P1 and the source and the drain of
the pixel TFT 70 for the pixel P2 are provided on one side with
respect to the gate line 40.

[0045] In the drawings, with regard to the two pixel TFTs
70 described above, the semiconductor layer 36 of one pixel
TFT 70 (located to the left in the shown example) partially
overlaps the drain line 46, and the semiconductor layer 36 of
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the other pixel TFT 70 (located to the right in the shown
example) does not overlap the drain line 46. However, the
semiconductor layers of both the two pixel TFTs 70 may
overlap the drain line 46 or the semiconductor layers of nei-
ther the two pixel TFTs 70 may overlap the drain line 46.
[0046] Thetwo pixel TFTs 70 described above are arranged
in the arranging direction of the drain line 46 in the pixel
disposing region 46B. With regard to each of the two pixel
TFTs 70, the source is provided toward the center of the pixel
disposing region 46B and the drain is provided toward the
drain line 46. The respective drains of the two pixel TFTs 70
are connected with the nearest drain lines 46, so that the two
pixel TFTs 70 are connected to different drain lines 46. Spe-
cifically, the pixel TFT 70 for the pixel P2 is connected with
the drain line 46 extending between the pixels P1 and P2, and
the pixel TFT 70 for the pixel P1 is connected with the drain
line 46 adjacent to the drain line 46 to which the pixel TFT for
the pixel P2 is connected. Each source is connected to the
pixel electrode 52 via the source electrode 48 and is also
connected to the storage capacitor 72. The pixel electrode 52
and the storage capacitor 72 connected to one pixel TFT 70
are not connected with those connected with the other pixel
TFT 70.

[0047] Theoverall region ofthe pixel electrode 52 which is
connected with the one pixel TFT 70 (the pixel TFT on theleft
in the illustrated example) is provided within the pixel dis-
posing region 46B in which the two pixel TFTs described
above are disposed. Here, while in the illustrated example the
edge of the pixel electrode 52 does not overlap the drain line
46, the pixel electrode 52 may have a size in which the edge
thereof overlaps the drain line 46.

[0048] On the other hand, the pixel electrode 52 which is
connected with the other pixel TFT 70 (the pixel TFT on the
right in the illustrated example) is connected with the other
pixel TFT 70 in the pixel disposing region 46B in which the
two pixel TFTs 70 described above are disposed. As such,
both the pixel electrode 52 for the pixel P1 and the pixel
electrode 52 for the pixel P2 are connected to the correspond-
ing pixel TFTs 70 on the side with respect to the drain line 46
where the pixel P1 is disposed. The pixel electrode 52 which
is connected with the other pixel TFT 70 described above
extends across the drain line 46 to which the other pixel TFT
70 is connected, to reach an adjacent pixel disposing region
46B (the pixel disposing region 46B in which no pixel TFTs
70 are disposed described above), and extends within this
adjacent pixel disposing region 46B. Accordingly, this pixel
electrode 52 has a substantially [ shape (the L shape is shown
upside down in the drawings). Further, a portion of the L
shape pixel electrode 52 disposed within the pixel disposing
region 46B in which no pixel TFTs 70 are disposed is longer
in the extending direction of the drain line 46 and is therefore
larger than the pixel electrode 52 disposed within the pixel
disposing region 46B in which the pixel TFTs 70 are dis-
posed. Here, while in the shown example, the edges of the
substantially [, shape pixel electrode 52, except the portion
extending across the drain line 46, do not overlap the drain
line 46, the pixel electrode 52 may be of a size such that the
edges overlap the drain lines 46.

[0049] Inthe pixel disposing region 46B in which two pixel
TFTs 70 are disposed, the above-described two storage
capacitors 72 for the pixels P1 and P2 are disposed side by
side in the arranging direction of the drain lines 46. Each
storage capacitor 72 is disposed in line with the correspond-
ing pixel TFT 70 in the extending direction of the drain line
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46. Here, because the sources for the pixel P1 and P2, to
which the storage capacitors 72 are respectively connected,
are provided on one side with respect to the gate line 40 as
described above, both the storage capacitors 72 for the pixels
P1 and P2 are provided on one side with respect to the gate
line 40.

[0050] The black matrix 62 is formed of a layered film of
chromium and chromium oxide, for example, and is provided
on the opposing substrate. The black matrix 62 is provided
between the pixel electrodes 52 adjacent to each other, such
that an opening 62P1 or an opening 62P2 is provided corre-
sponding to each pixel disposing region 46B. With such a
configuration, the black matrix 62 is provided along and
overlapping each drain line 46. Of the openings 62P1 and
62P2, the opening 62P1 is provided in the pixel disposing
region 46B in which the two pixel TFTs 70 are disposed, so as
to correspond to the pixel electrode 52, and defines the outline
of the pixel P1. The other opening 62P2 is provided in the
pixel disposing region 46B in which no pixel TFTs 70 are
disposed, so as to correspond to the pixel electrode 52, and
defines the outline of the pixel P2. In the liquid crystal panel
30T, because the black matrix 62 is provided in a portion in
the pixel disposing region 46B including the two pixel TFTs
70 which corresponds to the region where the two pixel TFTs
70 and the substantially L-shaped pixel electrode 52 are dis-
posed, the opening 62P2 is larger than the opening 62P 1. That
is, the pixel P2 is larger than the pixel P1.

[0051] Because the drain line 46, the gate line 40, the stor-
age capacitor line 42, and the source electrode 48 shield light
in a manner similar to that of the black matrix, these compo-
nents can be used in conjunction with the black matrix to
define the opening of a pixel.

[0052] With regard to the liquid crystal panel 30T, when the
pixel TFT 70 and the storage capacitor 72 are collectively
referred to as a pixel element portion, the pixel element por-
tion for the pixel P2 is provided, along with the pixel element
portion for the pixel P1, in the pixel disposing region 46B
where the pixel P1 is disposed. In other words, the pixel
element portion for the pixel P2 is disposed on the side of the
pixel P1 with respect to the drain line 46 (i.e. using the drain
line 46 a reference line), and is not disposed on the side of the
pixel P2. Consequently, the pixel element portion for the pixel
P2 is not used for shielding the pixel P2 from light. More
specifically, in the illustrated example, the pixel P2 (that is,
the opening 62P2) is shielded from light only by the gate line
40 and the storage capacitor line 42 overlapping the pixel P2.
Accordingly, the opening area of the pixel P2 is larger than
that of the pixel P1, and is also larger than that of the liquid
crystal panel 130T of related art.

[0053] For reducing the aperture area of the pixel P1 com-
pared to the aperture area of the pixel P2 at a predetermined
ratio for the purpose of chromaticity adjustment or the like, in
the liquid crystal panel 30T, the aperture area of the pixel P2
may be increased as described above. When compared to a
chromaticity adjustment method (see FIG. 18B), an amount
of reduction in the aperture area of the pixel P1 can be smaller.
When this is done, chromaticity adjustment or the like can be
achieved without reducing the overall brightness of the liquid
crystal panel. Alternatively, the brightness of the liquid crys-
tal panel as a whole can even be increased compared to that
achieved in the chromaticity adjustment method of related
art.

[0054] FIG. 6 is a cross sectional view for explaining an
array substrate 32F with regard to an FFS mode liquid crystal
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panel 30F which is another example liquid crystal panel
according to the invention. FIGS. 7 to 10 are plan views
(layout views) for explaining the display region correspond-
ing to four pixels of the liquid crystal panel 30F. Here, F1G. 6
is a cross sectional view along line 6-6 of FI1G. 7.

[0055] Theliquid crystal panel 30F has a structure in which
liquid crystal, which is not shown, is disposed between the
array substrate 32F and an opposing substrate, also not
shown, that are opposed to each other. In the liquid crystal
panel 30F, the alignment of the liquid crystal is controlled by
an electric filed generated between the pixel electrode 52 and
the common electrode 60 of the array substrate 32F, so that
the brightness of a pixel is adjusted.

[0056] Referring first to FIG. 6, the sectional structure of
the array substrate 32F will be described.

[0057] The array substrate 32F has a structure in which,
with respect to array substrate 32T (see FIG. 2), the storage
capacitor line 42, that is, the storage capacitor 72 is removed,
and a common electrode line 54, an intermediate 56 electrode
for common electrode, and an FFS insulating film 58, and the
common electrode 60 are additionally provided.

[0058] The common electrode line 54, which may be
formed of the same material as that of the gate line 40, for
example, is disposed on the gate insulating film 38 and is
covered with the interlayer insulating film 44. A contact hole
reaching the common electrode line 54 is provided through
the interlayer insulating film 44. The intermediate electrode
56 for common electrode may be formed of the same material
as that of the drain line 46, for example. The intermediate
electrode 56 for common electrode is disposed on the inter-
layer insulating film 44 and is connected with the common
electrode line 54 via the contact hole.

[0059] TheFFS insulating film 58 may be formed of silicon
nitride, for example, and is disposed on the planarization film
50 so as to cover the pixel electrode 52. A contact hole
reaching the intermediate electrode 56 for common electrode
is provided through the planarization film 50, and the FFS
insulating film 58 is provided along the side walls of the
contact hole. The common electrode 60 may be formed of a
transparent material such as ITO, for example. The common
electrode 60 is disposed on the FFS insulating film 58 and is
also connected with the intermediate electrode 56 for com-
mon electrode via the contact hole. The common electrode 60
is provided so as to be opposed to the pixel electrode 52 with
the FFS insulating film 58 being interposed therebetween,
and includes a plurality of slits in a region where the common
electrode 60 is opposed to the pixel electrode 52. The align-
ment of the liquid crystal is controlled by an electric field
generated between the pixel electrode 52 and the common
electrode 60 via these slits.

[0060] Referring now to FIGS. 7 to 10, the structure layout
ofthe display region corresponding to four pixels of the liquid
crystal panel 30F viewed from front will be described. For
clarification of the drawings, FIG. 7 shows a structure in
which the pixel electrode 52 shown in FIG. 8 is removed, FIG.
8 shows a structure in which the common electrode 60 shown
in FIG. 9 is removed, and FIG. 9 shows a structure in which
the black matrix 62 shown in FIG. 10 is removed. In FIGS. 7
to 10, the substrate 34 or the like is omitted. Further, in FIG.
8 and other drawings, the pixel electrode 52 is shown by a
bold dashed and dotted line, in F1G. 9 and other drawings, the
common electrode 60 is shown by a bold solid line, and in
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FIG. 10, the black matrix 62 is blacked out, these features are
highlighted only for the purpose of clarification of the draw-
ings.

[0061] In the liquid crystal panel 30F, similar to the liquid
crystal panel 30T described above, the pixel disposing region
46B in which two pixel TFTs 70 are disposed and the pixel
disposing region 46B in which no pixel TFTs 70 are disposed
are arranged alternately. The pixel electrode 52 connected to
one pixel TFT (on the left side in the shown example), as a
whole, is provided within the pixel disposing region 46B in
which the two pixel TFTs are disposed. On the other hand, the
pixel electrode 52 connected to the other pixel TFT (on the
right side in the shown example) extends across the drain line
46 to which the other pixel TFT is connected so that this pixel
electrode 52 is provided over the two adjacent pixel disposing
regions 46B.

[0062] In the example shown in FIGS. 7 to 10, the semi-
conductor layers 36 for the pixels P1 and P2 each having a
substantially U shape are provided in opposite directions (in
the drawing, the substantially U of the semiconductor layer
36 for the pixel P1 shape is shown opening towards the
bottom of the drawing). In this case, the source and the drain
of the pixel TFT 70 for the pixel P 1 are provided on one side
with respect to the gate line 40, and the source and the drain
of the pixel TFT 70 for the pixel P2 are provided on the other
side with respect to the gate line 40. Here, such an arrange-
ment for the pixel TFTs 70 can be applied to the liquid crystal
panel 32T described above. To the contrary, the arrangement
of the pixel TFTs 70 which is illustrated above with regard to
the liquid crystal panel 32T (see FIGS. 3 and 4) can be applied
to the liquid crystal panel 32F.

[0063] The common electrode 60 is provided in each pixel
disposing region 46B so as to overlap the pixel electrode 52.
In the illustrated example, the common electrode 60 is pro-
vided in each pixel disposing region 46B. In each of the pixels
P1and P2, a storage capacitor is formed by including the pixel
electrode 52 and the common electrode 60 which is opposed
to the pixel electrode 52 with the FFS insulating film 58 being
interposed therebetween. Here, the common electrode 60
may be provided in common to a plurality of adjacent pixels
P1 and P2, and also for all the pixels P1 and P2. In this case,
the common electrode line 54 and the intermediate electrode
for common electrode 56 need not be provided for each pixel
P1 or P2.

[0064] The black matrix 62 can be provided in a manner
similar to the case of the liquid crystal panel 30T described
above. In the illustrated example, the black matrix 62 does not
overlap the two pixel TFTs 70 provided within the pixel
disposing region 46B, and the two openings 62P [ and 62P2
have an identical shape and an identical size.

[0065] With regard to the liquid crystal panel 30F, when the
pixel TFT 70 is referred to a pixel element portion the pixel
element portion for the pixel P2 is provided, along with the
pixel element portion for the pixel P1, in the pixel disposing
region 46B in which the pixel P1 is disposed. Consequently,
as with the liquid crystal panel 30T described above, it is
possible to achieve chromaticity adjustment or the like with-
out reducing the overall brightness of the liquid crystal panel
as a whole. Alternatively, it is possible to increase the bright-
ness of the liquid crystal panel as a whole compared to that
achieved by the chromaticity adjustment method of related
art.

[0066] Whilein the above examples, the pixel element por-
tion includes the pixel TFT 70 or includes the pixel TFT 70
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and the storage capacitor 72, when any other element is also
provided in the pixel, such an element can also be included in
the pixel element portion relocated to the adjacent pixel dis-
posing region 46B.

[0067] Further, while in the examples described above, the
pixel TET 70 has a structure corresponding to a case wherein
two gate electrodes are provided between the source and the
drain of the semiconductor layer 36, a general TFT having a
structure in which the gate line 42 intersects the semiconduc-
tor layer 36 once between the source and the drain may also be
used as the pixel TFT 70. Also, other switching elements,
including a MIM (Metal Insulator Metal), may be used in
place of the pixel TFT 70. Here, the array substrate in which
a TFT is used as a switching element as described above is
also referred to as a TFT substrate.

[0068] Moreover, while in the above examples, the liquid
crystal panels 30T and 30F perform color display using four
colors ofred (R), green (G), blue (B), and cyan (C), the colors
are not limited to these examples and the number of display
colors is not limited to four.

[0069] Further, when one pixel is formed by four colored
regions, the four colored regions can be formed by a colored
region of a blue type hue, a colored region of a red type hue,
and a colored region of two types of hues selected among hues
ranging from blue to yellow, in the visible light region (380 to
780 nm) in which the hue changes in accordance with the
wavelength. Here, the term “type” is used such that, when it is
referred to as a “blue type” hue, it is not limited to a hue of
purely blue color, and includes all bluish colors, such as blue
purple, blue green, and the like. Similarly, ared type hue is not
limited to purely red, and can include orange or the like.
Further, each colored region may be formed by a single col-
ored layer (color filter) or by a plurality of colored layers of
different colors that are layered. Also, although the color
region has been described with regard to hue, the hue can be
used to determine a color by changing the color saturation and
lightness as required.

[0070] With regard to the specific range of hue, the colored
region of blue type hue corresponds to a hue range from blue
purple to blue green, and more preferably from indigo to blue.
The colored region of red type hue corresponds to a hue range
between orange and red. The colored region of one hue
selected from blue to yellow is in a range between blue and
green, and more preferably from blue green to green. The
colored region of the other hue selected from blue to yellow is
in arange between green to orange, and more preferably from
green to yellow, or from green to yellow green.

[0071] Here, the same hue is not used for each colored
region. For example, when green type hue is used for one of
the colored regions of hues selected from a range from blue to
yellow, blue type or yellow green type hue is used for the other
colored region.

[0072] Consequently, color reproductivity over a wider
range than possible with typical RGB can be achieved.
[0073] While in the above example color reproductivity of
a wide range has been described with regard to hue, an
example in which color reproductivity is represented by the
wavelength transmitting the colored region will be described.
[0074] In this example, a blue type colored region is a
colored region in which the peak of the wavelength falls in the
range of 415 to 500 nm, preferably of 435 to 485 nm. A red
type colored region is a colored region in which the peak of
the wavelength is 600 nm or higher, preferably 605 nm or
higher. One of the color regions of hue selected from hues
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from blue to yellow is a colored region in which the peak of
the wavelength falls in the range of 485 to 535 nm, preferably
of 495 to 520 nm, and the other color region is a colored
region in which the peak of the wavelength falls in the range
of 500 to 590 nm, preferably of 530 to 565 nm.

[0075] Further, the color reproductivity will also be repre-
sented by a x-y chromaticity diagram. In this example, the
blue type colored region is a colored region in which x=0.151
and y=0.056, preferably 0.134=x=0.151 and 0.034=y=0.
056. A red type colored region is a colored region in which
0.643=x and y=0.333, preferably 0.643=x=0.690 and
0.299=y=0.333. One of the color regions of hue selected
from hues from blue to yellow is a colored region in which
x=0.164 and 0.453=y, preferably 0.098<x<0.164 and
0.453=y=0.759, and the other color regions is a colored
region in which 0.257 =x and 0.606=y, preferably
0.257=x=0.357 and 0.606=y=0.670.

[0076] Thelight source for each of the RGB colors, such as
an LED (Light Emitting Diode), a fluorescent tube, or organic
EL (Electro Luminescence), may be used as a backlight unit
for emitting backlight onto the liquid crystal panel 30T, 30F.
Alternatively, a white light source may also be used. Here, a
white light source formed by a light emitting unit of blue color
and a YAG phosphor (yttrium-aluminum-garnet phosphor)
may be used.

[0077] With regard to the RGB light source, a light source
in which the peak of the wavelength is in the range of 435 nm
to 485 nm is preferable for blue (B), a light source in which
the peak ofthe wavelength is in the range of 520 nm to 545nm
is preferable for green (G), and a light source in which the
peak of the wavelength is in the range of 610 nm to 650 nm is
preferable for red (R).

[0078] By appropriately selecting a color filter in accor-
dance with the wavelength of the RGB light source, color
reproductivity of a wider range can be obtained.

[0079] Alternatively, a light source in which the wave-
length has a plurality of peaks, 450 nm and 565 nm, for
example, may also be used.

[0080] Example structures of the above-described four col-
ored regions include colored regions of red, blue, green, and
cyan (blue green) hues; colored regions of red, blue, green,
and yellow hues; colored regions of red, blue, deep green, and
yellow hues; colored regions of red, blue, emerald, and yel-
low hues; colored regions of red, blue, deep green, and yellow
green hues; or colored regions of red, blue green, deep green,
and yellow green hues.

[0081] Itwill be obvious to those having skill in the art that
many changes may be made in the above-described details of
the preferred embodiments of the invention The scope of the
invention, therefore, should be determined by the following
claims.

What is claimed is:

1. A liquid crystal panel comprising:

a line extending between a first pixel and a second pixel
which are adjacent to each other;

a first pixel element portion for the first pixel, the first pixel
element portion being provided on a side with respect to
the line where the first pixel is disposed; and

a second pixel element portion for the second pixel, the
second pixel element portion being provided, along with
the first pixel element portion, on the side with respect to
the line where the first pixel is disposed.
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2. The liquid crystal panel according to claim 1, wherein

the first pixel is a pixel for displaying a color including a
wavelength at which a spectrum intensity is higher than
that of the second pixel.

3. The liquid crystal panel according to claim 2, wherein

the color including the wavelength at which a spectrum
intensity is higher than that of the second pixel is cyan or
green.

4. A liquid crystal panel comprising:

a drain line extending between a first pixel and a second
pixel which are adjacent to each other;

a first transistor for the first pixel, the first transistor being
provided on a side with respect to the drain line where
the first pixel is disposed; and

a second transistor for the second pixel, the second tran-
sistor being provided, along with the first transistor, on
the side with respect to the drain line where the first pixel
is disposed.

5. The liquid crystal panel according to claim 4, further

comprising:

a first pixel electrode for the first pixel; and

a second pixel electrode for the second pixel,

wherein the first pixel electrode and the second pixel elec-
trode are connected with the first transistor and the sec-
ond transistor, respectively, on the side with respect to
the drain line where the first pixel is disposed.

6. The liquid crystal panel according to claim 4, further

comprising:

a gate line extending in a direction intersecting with the
drain line,

wherein a source and a drain of each of the first transistor
and the second transistor are provided on one side with
respect to the gate line.

7. The liquid crystal panel according to claim 6, further

comprising:

afirst storage capacitor for the first pixel, which is provided
on the side with respect to the drain line where the first
pixel is disposed; and
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a second storage capacitor for the second pixel, which is
provided, along with the first storage capacitor, on the
side with respect to the drain line where the first pixel is
disposed,

wherein the first storage capacitor and the second storage
capacitor are provided on one side with respect to the
gate line.

8. The liquid crystal panel according to claim 4, further

comprising:

a gate line extending in a direction intersecting with the
drain line,

wherein a source and a drain of the first transistor are
provided on one side with respect to the gate line, and a
source and a drain of the second transistor are provided
on the other side with respect to the gate line.

9. The liquid crystal panel according to claim 8, wherein a
storage capacitor for the first pixel is formed by including a
first pixel electrode and a first common electrode which is
provided opposite to the first pixel electrode with an insulat-
ing film being interposed therebetween, and a storage capaci-
tor for the second pixel is formed by including a second pixel
electrode and a second common electrode which is provided
opposite to the first pixel electrode with an insulating film
being interposed therebetween.

10. The liquid crystal panel according to claim 4, wherein

the second transistor for the second pixel is connected with
the drain line, and the first transistor for the first pixel is
connected with a drain line other than the drain line with
which the second transistor is connected.

11. The liquid crystal panel according to claim 4, wherein

the first pixel is a pixel for displaying a color including a
wavelength at which a spectrum intensity is higher than
that of the second pixel.

12. The liquid crystal panel according to claim 11, wherein

the color including the wavelength at which a spectrum
intensity is higher than that of the second pixel is cyan or
green.
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