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LIQUID CRYSTAL DISPLAY DEVICE

CLAIM OF PRIORITY

[0001] The present application claims priority from Japa-
nese patent application JP2012-231438 filed on Oct. 19,
2012, the content of which is hereby incorporated by refer-
ence into this application.

BACKGROUND

[0002] The present invention relates to a liquid crystal dis-
play device and more particularly to the disposition of colum-
nar spacers which hold a constant space between a first sub-
strate and a second substrate which are provided in the liquid
crystal display device.

[0003] At the present time, many liquid crystal display
devices which are generally used are each composed of a pair
of substrates (for example, glass substrates) and a liquid crys-
tal composition which is encapsulated in a space defined
between the pair of substrates. Specifically, for example, in
the case of a liquid crystal display device using an In-Plane-
Switching (IPS) system, thin film transistors each having a
semiconductor layer made of amorphous silicon or the like,
pixel electrodes, signal lines, gate electrodes, a counter elec-
trode, and the like are formed on one substrate (hereinafter
referred to as “a TFT substrate”). In addition, a light blocking
film, color filters, and the like are formed on the other sub-
strate (hereinafter referred to as “a CF substrate”). Also, the
TFT substrate and the CF substrate are disposed so as to face
each other with a constant space being held by spacers, and
are sealed in peripheries thereof with a sealing agent. Also, a
liquid crystal composition is encapsulated in the space
between the TFT substrate and the CF substrate, thereby
constructing the liquid crystal display device.

[0004] As far as the spacer concerned for holding the con-
stant space, instead of using plastic beads whose particle
diameters are uniform and which are used in the manner of
being uniformly sparged on the substrate, in recent years,
columnar spacers which are structured by directly forming a
pattern on a non-display area of the CF substrate have been
frequently used.

[0005] As the columnar spacer, there are known two spac-
ers: a main columnar spacer; and a sub columnar spacer. The
main columnar spacer serves to steadily support the gap space
defined between the TFT substrate and the CF substrate. Also,
the sub columnar spacer serves to support the gap space
defined between the TFT substrate and the CF substrate only
when a pressure is applied between the TFT substrate and the
CF substrate. This technique, for example, is disclosed in
JP-2005-338770-A.

SUMMARY

[0006] In the liquid crystal display device in which the
space defined between the first and second substrates is uni-
formly held by the columnar spacers, processes for manufac-
turing the same are as follows. That is to say, after completion
of the CF substrate, an alignment film material made of a
polyimide liquid solution is applied from a position above the
columnar spaces, thereby forming the alignment film.

[0007] Also, along a rubbing travelling direction in a phase
of rubbing in the alignment process for the alignment film,
alignment abnormality from both of the main columnar
spacer and the sub columnar spacer is caused to turn into light
leakage. This causes reduction of contrast, and streak non-
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uniformity fault. Here, depending on transmittances of the
colors, the light leakage is highest in a green sub pixel, and is
lowest in a blue sub pixel.

[0008] For this reason, the positions in which to dispose the
main columnar spacers and the sub columnar spacers are
determined in consideration of the rubbing travelling direc-
tion and the disposition of colors.

[0009] However, since one bend is formed by two pixels in
a2 pixel multi-domain type pixel, a bending direction differs
depending on the pixels. For this reason, the positions in
which to dispose the main columnar spacers and the sub
columnar spacers need be determined for the arrangement of
the sub pixels of Red (R), Green (G), and Blue (B), and the
bending direction in a product.

[0010] The present invention has been made in order to
respond to the desire described above, and it is therefore an
object of the present invention to provide optimal positions in
which to dispose columnar spacers in a liquid crystal display
device having 2 pixel multi-domain type pixels.

[0011] The above and other objects, and the novel features
ofthe present invention will be made clear from the following
description of this specification, and the accompanying draw-
ings.

[0012] The summary of typical contents of the present
invention disclosed herein will be described in brief as fol-
lows.

[0013] Inthe case ofaliquid crystal display panel having 2
pixel multi-domain bending, a columnar spacer is disposed
between sub pixels, which results in that dragging in a phase
of rubbing is applied to both of the sub pixels. Thus, light
leakage is caused in both of the sub pixels. In addition, since
the bending directions are different from each other, the drag-
ging in the phase of the rubbing differs depending on the
number of stages (odd number stages, or even number
stages).

[0014] In addition, the higher the height of the columnar
spacer, the lower the light leakage level. Thus, the light leak-
age level is worst in the sub pixel of Green (G) having a high
transmittance. It is noted that the transmittance of the sub
pixel of Red (R) is high next to the transmittance of the sub
pixel of Green (G), and the transmittance of the sub pixel of
Blue (B) is lowest.

[0015] In the present invention, the disposition of the
columnar spacers is changed so that the rubbing dragging to
the sub pixel of Green (G) becomes minimum based on the
disposition of Red (R), Green (G), and Blue (B), and the
number of stages, thereby reducing the light leakage.

[0016] In addition, the disposition of the columnar spacers
is biased in different directions from the crossing portions
between the scanning lines and the video lines by the sub
pixels. This results in that the columnar spacers are disposed
on one straight line with respect to the rubbing direction
irrespective of the bending directions of the sub pixels,
thereby minimizing scratches in the phase of the rubbing.

[0017] The effects offered from the typical contents of the
present invention disclosed in this specification are described
in brief as follows.

[0018] According to the present invention, in the liquid
crystal display device having 2 pixel multi-domain type pix-
els, the columnar spacers can be disposed in the optimal
positions.
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[0019] These features and advantages of the invention will
be apparent from the following more particular description of
preferred embodiments of the invention, as illustrated in the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a top plan view showing an electrode
structure of a conventional liquid crystal display panel;
[0021] FIG. 2 is a cross-sectional view showing a cross-
sectional structure taken on line A-A' of FIG. 1;

[0022] FIG. 3is a top plan view explaining an outline of an
electrode structure of a liquid crystal display panel in a liquid
crystal display device of the present invention;

[0023] FIG. 4is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a first embodiment
of the present invention;

[0024] FIG. 5is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a second embodi-
ment of the present invention;

[0025] FIG. 6is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a third embodiment
of the present invention;

[0026] FIG.71is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a modified change
of the third embodiment of the present invention;

[0027] FIG. 81s a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a fourth embodi-
ment of the present invention;

[0028] FIG.9is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a fifth embodiment
of the present invention;

[0029] FIG. 10 is atop plan view explaining the disposition
of columnar spacers of the liquid crystal display panel in the
liquid crystal display device according to a sixth embodiment
of the present invention;

[0030] FIG. 11 is atop plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a seventh embodi-
ment of the present invention;

[0031] FIG. 12 is atop plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a modified change
of the seventh embodiment of the present invention;

[0032] FIG. 13 is atop plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to an eighth embodi-
ment of the present invention; and

[0033] FIG. 14 is atop plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a ninth embodiment
of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0034] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompanying
drawings.

Apr. 24,2014

[0035] Tt is noted that in all of drawings for description of
the embodiments, constituent elements having the same func-
tions are designated by the same reference numerals or sym-
bols, respectively, and a repeated description thereof is omit-
ted here for the sake of simplicity. In addition, the following
embodiments are not intended to limit the interpretation of
the scope of the appended claims of the present invention.

[Structure of Conventional Liquid Crystal Display Panel]

[0036] FIG. 1 is a top plan view showing an electrode
structure of a conventional liquid crystal display panel, and
FIG. 2 is a cross-sectional view showing a cross-sectional
structure taken on line A-A' of FIG. 1.

[0037] The liquid crystal display panel shown in FIG. 1
composes a liquid crystal display device having a liquid crys-
tal display panel using a so-called In-Plane-Switching (IPS)
system. In the liquid crystal display panel using the so-called
IPS system, an electric field is applied across pixel electrodes
formed on one of a pair of glass substrates, and a counter
electrode, thereby driving liquid crystal molecules in a liquid
crystal layer.

[0038] In the conventional liquid crystal display panel
shown in FIG. 1, a TFT substrate (a first substrate of the
present invention), and a CF substrate (a second substrate of
the present invention) are provided so as to sandwich a liquid
crystal layer LC between them.

[0039] As shown in FIG. 2, the TFT substrate has a trans-
parent substrate (for example, a glass substrate) SUB1. A
scanning line (referred to as “a gate line” as well) GL, a
counter electrode (referred to as “a common electrode” as
well) CT, an interlayer insulating film PAS2, an interlayer
insulating film PAS1, pixel electrodes PX, and an alignment
film AL1 are formed in order from the transparent substrate
SUBI1 toward the liquid crystal layer LC on a liquid crystal
side of the transparent substrate SUBL. It is noted that a
polarizing plate POL1 is formed outside the transparent sub-
strate SUBI.

[0040] In addition, although video lines (referred to as
either “source lines” or “drain lines” as well) DL, and thin
film transistors TFTs are also formed on the liquid crystal
layer side of the transparent substrate SUB1, they are omitted
in illustration in FIG. 2 for the sake of simplicity.

[0041] The CF substrate has a transparent substrate (for
example, a glass substrate) SUB2. A light blocking film BM,
color filters CF of Red (R), Green (G), and Blue (B), a pla-
narizing film OC, and an alignment film AL2 are formed in
order from the transparent substrate SUB2 toward the liquid
crystal layer L.C on the liquid crystal layer side of the trans-
parent substrate SUB2.

[0042] It is noted that a polarizing plate POL2 is formed
outside the transparent substrate SUB2. In addition, in the
liquid crystal display panel shown in FIG. 1, the principal
surface side of the transparent substrate SUB2 is determined
as an observation side.

[0043] Inaddition, inthe liquid crystal panel shown in FIG.
1, the counter electrode CT is formed in plane, and plural slits
SLT are formed in the pixel electrode PX.

[0044] Intheliquid crystal panel shown in FIG. 1, the pixel
electrodes PXs and the counter electrode CT are laminated on
top of each other through the interlayer insulating film PAST.
Also, arch-like electric lines of force which are formed
between the pixel electrodes PXs and the counter electrode
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CT are distributed so as to penetrate through the liquid crystal
layer LC, thereby changing the alignment of the liquid crystal
layer L.C.

[0045] Each of the pixel electrode PX and the counter elec-
trode CT, for example, is composed of a transparent conduc-
tive film made of an Indium Tin Oxide (ITO). In addition, the
pixel electrodes PXs and the counter electrode CT are super-
posed on each other through the interlayer insulating films
PAS1, PAS2, thereby forming a holding capacitor. It is noted
that the interlayer insulating film PAS1 is by no means limited
to one layer, and thus two or more layers may be provided as
the interlayer insulating film PAS1.

[0046] As shown in FIG. 1, one sub pixel is formed in a
rectangular area surrounded by the scanning lines GL and the
video lines DL. The area in which the one sub pixel is formed
is light-blocked by the light blocking film BM formed on the
CF substrate SUB2 side. Thus, the area which functions as the
area in which the substantial one sub pixel is formed becomes
an opening portion (indicated by a heavy line in FIG. 2) of the
light blocking film BM. In addition, in FIG. 1, the TFT is a
thin film transistor composing an active device.

[0047] A columnar spacer SPA for holding a constant gap
defined between a pair of transparent substrate SUB1, SUB2
is formed in a position 10 of FIG. 1 of the transparent sub-
strate SUB2. The columnar spacer SPA, as shown in FIG. 2,
is formed so as to be located in a position above the scanning
line GL on the transparent substrate SUB1 side.

[0048] The columnar spacer SPA is made of a photosensi-
tive resin, and is formed above the light blocking film BM of
the transparent substrate SUB2. It is noted that plural colum-
nar spacers SPA which are to be formed above the light
blocking film BM are formed in the actual products.

[0049] Inaddition, a mounting layer MTL 1s formed above
the scanning line GL of the transparent substrate SUBL. It is
noted that the mounting layer MTL is composed of either a
metallic film made of aluminum (Al) or the like, or an amor-
phous silicon layer.

[Outline of Structure of Electrode of Liquid Crystal Display
Panel in Liquid Crystal Display Device of the Present
Invention)]

[0050] FIG. 3is a top plan view explaining an outline of an
electrode structure of a liquid crystal display panel in a liquid
crystal display device of the present invention.

[0051] The liquid crystal display panel in the liquid crystal
display device of the present invention is a 2 pixel multi-
domain type liquid crystal display panel. Therefore, a TFT
substrate has plural scanning lines GL. and plural lines DL.
The plural scanning lines GL are disposed in a second direc-
tion (in a Y direction in FIG. 3) so as to extend in a first
direction (in an X direction in FIG. 3) perpendicular to the
second direction. The plural video lines DL are disposed in
the first direction so as to extend in the second direction while
they are bent.

[0052] Each of the plural video lines GL has a portion
DL-A and a portion DL-B. In the portion DL-A, an acute-
angled crossing angle of two crossing angles at which corre-
sponding one ofthe plural video lines DL crosses correspond-
ing one of the plural scanning lines GL becomes a positive
angle (0 in FIG. 3) in a clockwise direction. In the portion
DL-B, an acute-angled crossing angle of two crossing angles
at which corresponding one of the plural video lines DL
crosses corresponding one of the plural scanning lines GL
becomes a negative angle (-8 in FIG. 3) in the clockwise
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direction. The portion DL-A and the portion DL-B are alter-
natively disposed so as to hold the scanning line GL between
them.

[0053] Inthe following description, the scanning line with
which the portion DL-A and the portion DL-B of each of the
video lines DL cross adjacent scanning line GL-B in a posi-
tion (a position PA in FIG. 3) on the side of the sub pixel of B
(the sub pixel of a third color) with respect to a crossing
position (a position PB in F1G. 3) where the portion DL-A and
the position DL-B of each of the video lines DL cross each
other is defined as a scanning line A(GL-A). In addition, a
scanning line with which the portion DL-A and the portion
DL-B of each of the video lines DL cross the adjacent scan-
ning line GL-A in a position (the position PB in FIG. 3) on the
side of the sub pixel of R (the sub pixel of a first color) with
respect t0 a crossing position (the position PA in FIG. 3)
where the portion DL-A and the position DL-B ofeach ofthe
video lines DL cross each other is defined as a scanning line
B(GL-B).

[0054] As will be described later, the columnar spacers are
disposed in the crossing position PA and the crossing position
PB, respectively. That is to say, the columnar spacers are
disposed in such a way that an area in which the video line and
the scanning line overlap each other, and at least a part of the
columnar spacer overlap each other in a planar view. It is
noted that although a planar structure (a shape of the video
line, a shape of the pixel electrode, and the disposition of the
columnar spacers) of the liquid crystal display panel in the
liquid crystal display device of the present invention is dif-
ferent from that in FIG. 1, a cross-sectional structure thereof
is basically identical to that in FIG. 2. However, as will be
described later, the columnar spacer includes a main colum-
nar spacer and a sub columnar spacer. A height of the main
columnar spacer is higher than that of the sub columnar
spacer. In addition, the main columnar spacer and the sub
columnar spacer are disposed in portions having a substan-
tially identical stepped portion. Therefore, although a top
portion of the main columnar spacer usually comes in contact
with the TFT substrate, a top portion of the sub columnar
spacer does not come in contact with the TFT substrate.
[0055] The main columnar spacer and the sub columnar
spacer different from the main columnar spacer have been
described. However, it is not limited that the sub columnar
spacer is lower in height than the main columnar spacer, and
thus the sub columnar spacer may also have a small planar
area. In addition, the sub columnar spacer and the main
columnar spacer may have the same shape. In this case,
although there is no distinction between the main columnar
spacer and the sub columnar spacer, even so, the light leakage
can be reduced by the structure of the present invention.
[0056] Although the main columnar spacer and the sub
columnar spacer are both formed on the CF substrate, they
may also be formed on the TFT substrate side. In addition, the
color filters may be formed on the TFT substrate side. In this
case, the CT substrate will be referred to as a counter substrate
facing the TFT substrate. It is noted that a rubbing direction is
the second direction.

[Disposition of Columnar Spacers of Liquid Crystal Display
Panel in First Embodiment of the Present Invention|

[0057] FIG. 4is atop plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a first embodiment
of the present invention. It is noted that FIG. 4 and figures
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which will be described later are each a top plan view showing
a correspondence relationship among the columnar spacers,
the video lines, and the scanning lines.

[0058] In FIG. 4 and the figures which will be described
later, reference symbols R, G, and B designate the sub pixels
of Red, Green, and Blue, respectively, reference symbol 10A
designates the position in which to dispose of the main colum-
nar spacet, and reference symbol 10B designates the position
in which to dispose the sub columnar spacer. Also, reference
symbol AR-A designates a scratch in a phase of rubbing by
the main columnar spacer 10A, and reference symbol AR-B
designates a scratch in a phase of rubbing by the sub columnar
spacer 10B.

[0059] Itisnoted thatin FIG. 4 and the figures which will be
described later, the scanning line A(GL-A) is the odd-num-
bered (odd) scanning line, the scanning line B(GL-B) is the
even-numbered (even) scanning line, and the travelling direc-
tion of the rubbing is the Y direction in FIG. 3.

[0060] Inthe disposition shown in FIG. 4, the main colum-
nar spacer 10A is disposed in the crossing point between the
scanning line A(GL-A), and the video line DL provided
between the sub pixel of Blue (B) and the sub pixel of Red (R).
Also, the sub columnar spacer 10B is disposed in the crossing
point between the scanning line B(GL-B), and the video line
DL provided between the sub pixel of Blue (B) and the sub
pixel of Red (R). Here, the crossing point between the scan-
ning line and the video line means a cross point between a
center line of the scanning line, and a center line of the video
line in the planar view.

[0061] With the disposition shown in FIG. 4, none of the
scratches AR-A, AR-B in the phase of the rubbing by the main
columnar spacer 10A and the sub columnar spacer 10B is
caused in the sub pixel of Green (G).

[0062] In addition, the scratches AR-A, AR-B in the phase
of the rubbing by both of the main columnar spacer 10A
having the high height, and the sub columnar spacer 10B
having the low height are caused in the sub pixel of Red (R).
However, it is possible to reduce the scratch AR-B in the
phase of the rubbing by the sub columnar spacer 10B having
the low height.

[0063] In addition, the scratches AR-A, AR-B in the phase
of the rubbing by both of the main columnar spacer 10A
having the high height, and the sub columnar spacer 10B
having the low height are caused in the sub pixel of Blue (B).
However, it is possible to reduce the scratch AR-B in the
phase of the rubbing by the sub columnar spacer 10B having
the low height.

[Disposition of Columnar Spacers of Liquid Crystal Display
Panel in Second Embodiment of the Present Invention]

[0064] FIG.51is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a second embodi-
ment of the present invention.

[0065] The disposition shown in FIG. 5 is such that in the
disposition shown in FIG. 4, the main columnar spacers 10A
are displaced in a direction indicated by X1 shown in FIG. 5,
the sub columnar spacers 10B are displaced in a direction
indicated by X2 shown in FI1G. 5, and the centers of the main
columnar spacers 10A disposed in the Y direction of FIG. 5,
and the centers of the sub columnar spacers 10B are made to
agree with each other. That is to say, the center of the main
columnar spacer 10A is disposed so as to be located in a
position on the side of the sub pixel of Red (R) (in the direc-
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tion of X1) with respect to the crossing point between the
scanning line A(GL-A) and the video line DL provided
between the sub pixel of Blue (B) and the sub pixel of Red (R).
Also, the center of the sub columnar spacer 10B is disposed so
as to be located in a position on the side of the sub pixel of
Blue (B) (in the direction of X2) with respect to the crossing
point between the scanning line B(GL-B) and the video line
DL provided between the sub pixel of Blue (B) and the sub
pixel of Red (R).

[0066] With the disposition shown in FIG. 5, none of the
scratches AR-A, AR-B in the phase of the rubbing by both of
the main columnar spacer 10A and the sub columnar spacer
10B is caused in the sub pixel of Green (G).

[0067] In addition, the scratches AR-A, AR-B in the phase
of the rubbing by both of the main columnar spacer 10A
having the high height, and the sub columnar spacer 10B
having the low height are caused in each of the sub pixel of
Red (R), and the sub pixel of Blue (B). However, the scratch
AR-A and the scratch AR-B overlap each other, thereby mak-
ing it possible to reduce the area of the scratches.

[0068] Note that, in FIG. 5, the center of the main columnar
spacer 10A disposed in the Y direction of FIG. 5 is made to
agree with the center of the sub columnar spacer 10B. How-
ever, the main columnar spacer 10A is displaced in an arbi-
trary position between a position corresponding to the state of
FIG. 4, and a position corresponding to the state of FIG. 5 in
the direction of X1 shown in FIG. 5, and the sub columnar
spacer 10B is displaced in the direction indicated by X2
shown in FIG. 5. As a result, the scratch AR-A and the scratch
AR-B overlap each other, whereby the area of the scratches
can be made smaller than that in the case of the disposition
shown in FIG. 4. That is to say, the centers of the main
columnar spacers 10A disposed in the Y direction of FIG. 5,
and the centers of the sub columnar spacers 10B are not
necessarily made to agree with each other, and thus they may
be slightly shifted from each other as long as an amount of
position shift in this case is smaller than that in FIG. 4.
[0069] In addition, in FIGS. 4 and 5, the main columnar
spacer 10A is disposed in the crossing point (or in the vicinity
thereof) between the scanning line A(GL-A) and the video
line DL provided between the sub pixel of Blue (B) and the
sub pixel of Red (R). Also, the sub columnar spacer 10B is
disposed in the crossing point (or in the vicinity thereof)
between the scanning line B(GL-B) and the video line DL
provided between the sub pixel of Blue (B) and the sub pixel
of Red (R). However, alternatively, the main columnar spacer
10A may be disposed in the crossing point (or in the vicinity
thereof) between the scanning line B(GL-B) and the video
line DL provided between the sub pixel of Blue (B) and the
sub pixel of Red (R).

[0070] In addition, in FIGS. 4 and 5, the disposition of the
sub pixels within one pixel may be changed to the disposition
of the sub pixels of Blue (B), Green (G), and Red (R) instead
of using the disposition of the sub pixels of Red (R), Green
(G), and Blue (B).

[Disposition of Columnar Spacers of Liquid Crystal Panel in
Third Embodiment of the Present Invention]

[0071] FIG. 6 s a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a third embodiment
of the present invention.

[0072] The disposition shown in FIG. 6 is such that in the
disposition shown in FIG. 4, the main columnar spacers 10A
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and the sub columnar spacers 10B are both displaced in the
direction of X2 of FIG. 6, and the centers of the main colum-
nar spacers 10A disposed in the Y direction of FIG. 6, and the
centers of the sub columnar spacers 10B disposed in the Y
direction of FIG. 6 are made to agree with each other. That is
to say, the center of the sub columnar spacer 10B is disposed
so as to be located in the position on the side of the sub pixel
of Blue (B) (in the direction of X2) with respect to the cross-
ing point between the scanning line B(GL-B) and the video
line DL provided between the sub pixel of Blue (B) and the
sub pixel of Red (R). It is noted that the centers of the main
columnar spacers 10A disposed in the Y direction of FIG. 6,
and the centers of the sub columnar spacers 10B are not
necessarily made to agree with each other, and thus they may
be slightly shifted from each other as long as the amount of
position shift in this case is smaller than that in FIG. 4.
[0073] FIG. 7is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a modified change
of the third embodiment of the present invention.

[0074] The disposition shown in FIG. 7 is such that the
disposition of the sub pixels within one pixel is changed to the
disposition of the sub pixels of Blue (B), Green (G), and Red
(R) instead of using the disposition of the sub pixels of Red
(R), Green (G), and Blue (B). The case of the disposition
shown in FIG. 7 is such that in the disposition shown in FIG.
4, the main columnar spacers 10A and the sub columnar
spacers 10B are both displaced in the direction of X1 shown
in FIG. 7, and the center of the main columnar spacers 10A
and the center of the sub columnar spacers 10B which are
both disposed in the Y direction of FIG. 7 are made to agree
with each other. That is to say, the center of the main columnar
spacer 10A is disposed so as to be located in a position on the
side of the sub pixel of Blue (B) (in the direction of X1) with
respect to a crossing point between the scanning line A(GL-
A) and the video line DL provided between the sub pixel of
Red (R) and the sub pixel of Blue (B). It is noted that the
centers of the main columnar spacers 10A disposed in the Y
direction of FIG. 7, and the centers of the sub columnar
spacers 10B are not necessarily made to agree with each
other, and thus they may be slightly shifted from each other as
long as the amount of position shift in this case is smaller than
that in FIG. 4.

[0075] With the disposition shown in FIG. 6 or 7, respec-
tively, none of the scratches AR-A, AR-B in the phase of the
rubbing by both of the main columnar spacer 10A and the sub
columnar spacer 10B is caused in the sub pixel of Green (G).
[0076] In addition, the scratches AR-A, AR-B in the phase
of the rubbing by both of the main columnar spacer 10A
having the high height, and the sub columnar spacer 10B
having the low height are caused in each of the sub pixel of
Red (R), and the sub pixel of Blue (B). However, it is possible
to reduce the amount of scratches AR-A, AR-B in the phase of
the rubbing by both of the main columnar spacer 10A, and the
sub columnar spacer 10B which are caused in the sub pixel of
Red (R).

[0077] In addition thereto, with the disposition shown in
FIG. 6 or 7, respectively, similarly to the case of the disposi-
tion shown in FIG. 5, the scratch AR-A and the scratch AR-B
overlap each other, thereby making it possible to reduce the
area of the scratches.

[0078] It is noted that the displacement amounts of main
columnar spacer 10A and the sub columnar spacer 10B are
each increased, whereby it is possible to remove the scratches
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AR-A, AR-B, in the phase of the rubbing by both of the main
columnar spacer 10A andthe sub columnar spacer 10B which
are caused in the sub pixel of Red (R). However, if the dis-
placement amount is increased, then, the top of the main
columnar spacer 10A or the sub columnar spacer 10B does
not come in contact with the stepped portion (the stepped
portion caused by the crossing between the scanning line GL
and the video line DL). For this reason, the displacement
amount is preferably set in such a way that the top of the main
columnar spacer 10A or the sub columnar spacer 10B comes
in contact with a part of the stepped portion.

[Disposition of Columnar Spacers of Liquid Crystal Display
Panel in Fourth Embodiment of the Present Invention]

[0079] FIG. 8is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a fourth embodi-
ment of the present invention.

[0080] Ingeneral,one pixelis composed of the sub pixels of
Red (R), Green (G), and Blue (B), and also in FIGS. 4 to 7,
one columnar spacer is disposed per one pixel. However, in
FIGS. 8 to 14, two columnar spacers are disposed per one
pixel.

[0081] With the disposition shown in FIG. 8, the main
columnar spacer 10A is disposed in the crossing point
between the scanning line A(GL-A) and the video line DL
provided between the sub pixel of Blue (B) and the sub pixel
of Red (R).

[0082] Inaddition, the sub columnar spacer 10B is disposed
in the crossing point between the scanning line B(GL-B), and
the video line DL provided between the sub pixel of Blue (B)
and the sub pixel of Red (R). Also, the sub columnar spacers
10B are disposed in the crossing points between all of the
scanning lines (the scanning line A(GL-A) and the scanning
line B(GL-B)), and the video line DL provided between the
sub pixel of Green (G) and the sub pixel of Blue (B).

[0083] With the disposition shown in FIG. 4, none of the
scratches AR-A, AR-B in the phase of the rubbing by both of
the main columnar spacer 10A and the sub columnar spacer
10B is caused in the sub pixel of Green (G). However, with the
disposition shown in F1G. 8, there is caused the scratch AR-B
in the phase of the rubbing by the sub columnar spacer 10B
having the low height. Except for this point, the disposition
shown in FIG. 8 is identical to that shown in FIG. 4.

[Disposition of Columnar Spaces of Liquid Crystal Display
Panel in Fifth Embodiment of the Present Invention]

[0084] FIG. 9is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a fifth embodiment
of the present invention.

[0085] With the disposition shown in FIG. 9, the main
columnar spacer 10A is disposed in the crossing point
between the scanning line A(GL-A) and the video line DL
provided between the sub pixel of Blue (B) and the sub pixel
of Red (R).

[0086] Inaddition, the subcolumnar spacer 10B is disposed
in the crossing point between the scanning line B(GL-B) and
the video line DL provided between the sub pixel of Blue (B)
and the sub pixel of Red (R). Also, the sub columnar spacers
10B are respectively disposed in the crossing point between
the scanning line A(GL-A) and the video line DL provided
between the sub pixel of Red (R) and the sub pixel of Green
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(G), and in the crossing point between the scanning line
B(GL-B) and the video line DL provided between the sub
pixel of Green (G) and the sub pixel of Blue (B).

[0087] With the disposition shown in FIG. 9, the area in
which the scratch AR-B in the phase of the rubbing by the sub
columnar spacer 10B having the low height is caused
becomes larger than that in the case of the disposition shown
in FIG. 8. Except for this point, the disposition shown in FIG.
9 is identical to that shown in FIG. 8.

[Disposition of Columnar Spaces of Liquid Crystal Display
Panel in Sixth Embodiment of the Present Invention]

[0088] FIG. 10 is atop plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a sixth embodiment
of the present invention.

[0089] The disposition shown in FIG. 10 is such that in the
disposition shown in FIG. 8, the main columnar spacer 10A
and the sub columnar spacer 10B which are disposed above
the scanning line A(GL-A) are both displaced in the direction
of X1 shown in FIG. 10, and the sub columnar spacer 10B
which is disposed above the scanning line B(GL-B) is dis-
posed in the direction of X2 shown in FIG. 10. Also, the
disposition shown in FIG. 10 is such that in the disposition
shown in FIG. 8, the centers of the main columnar spacers
10A disposed in the Y direction of FIG. 10, and the centers of
the sub columnar spacers 10B are made to agree with each
other. That is to say, the center of the main columnar spacer
10A is disposed so as to be located in a position on the side of
the sub pixel of Blue (B) (in the direction of X1) with respect
to the crossing point between the scanning line A(GL-A) and
the video line DL provided between the sub pixel of Blue (B)
and the sub pixel of Red (R). The center of the sub columnar
spacer 10B is disposed so as to be located in the position on
the side of the sub pixel of Blue (B) (in the direction of X2)
with respect to the crossing point between the scanning line
B(GL-B) and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R). The center of
the sub columnar spacer 10B is disposed so as to be located in
the position on the side of the sub pixel of Green (G) (in the
direction of X2) with respect to the crossing point between the
scanning line B(GL-B) and the video line DL provided
between the sub pixel of Green (G) and the sub pixel of Blue
(B). The center of the sub columnar spacer 10B is disposed so
as to be located in the position on the side of the sub pixel of
Blue (B) (in the direction of X1) with respect to the crossing
point between the scanning line A(GL-A) and the video line
DL provided between the sub pixel of Green (G) and the sub
pixel of Blue (B).

[0090] With the disposition shown in FIG. 10, since the
scratch AR-A and the scratch AR-B overlap each other, the
area of the scratches can be reduced as compared with the
case of the disposition shown in FIG. 8.

[0091] Note that, in FIG. 10, the centers of the main colum-
nar spacers 10A disposed in the Y direction of F1G. 10 is made
to agree with the centers of the sub columnar spacers 10B.
However, the main columnar spacer 10A and the sub colum-
nar spacer 10B which are disposed above the scanning line
A(GL-A) are both displaced in the direction of X1 shown in
FIG. 10 in an arbitrary position between a position corre-
sponding to the state of FIG. 8 and a position corresponding
to the state of FIG. 10. Also, the sub columnar spacer 10B
disposed above the scanning line B(GL-B) is displaced in the
direction 0of X2 shown in F1G. 10. As aresult, since the scratch

Apr. 24,2014

AR-A and the scratch AR-B overlap each other, the area of the
scratches can be reduced as compared with the case of the
disposition shown in FIG. 8. That is to say, the centers of the
main columnar spacers 10A disposed in the Y direction of
FIG. 10, and the centers of the sub columnar spacers 10B are
not necessarily made to agree with each other, and thus they
may be slightly shifted from each other as long as the amount
of position shift in this case is smaller than that in FIG. 8.
[0092] In addition, in FIGS. 8 and 10, the main columnar
spacer 10A is disposed in the crossing point (or in the vicinity
thereof) between the scanning line A(GL-A) and the video
line DL provided between the sub pixel of Blue (B) and the
sub pixel of Red (R). Also, the sub columnar spacer 10B is
disposed in the crossing point (or in the vicinity thereof)
between the scanning line B(GL-B) and the video line DL
provided between the sub pixel of Blue (B) and the sub pixel
of Red (R). Also, the sub columnar spacer 10B is disposed in
the crossing points (or in the vicinities thereof) between all of
the scanning lines (the scanning line A(GL-A) and the scan-
ning line B(GL-B)), and the video line DL provided between
the sub pixel of Green (G) and the sub pixel of Blue (B).
However, alternatively, the main columnar spacer 10A may
be disposed in the crossing point (or in the vicinity thereof)
between the scanning line B(GL-B) and the video line DL
provided between the sub pixel of Blue (B) and the sub pixel
of Red (R). Also, the sub columnar spacer 10B may be dis-
posedin the crossing point (or in the vicinity thereof) between
the scanning line A(GL-A) and the video line DL provided
between the sub pixel of Blue (B) and the sub pixel of Red (R).
Also, the sub columnar spacer 10B may be disposed in the
crossing point (or in the vicinity thereof) between all of the
scanning lines (the scanning line A(GL-A) and the scanning
line B(GL-B)) and the video line DL provided between the
sub pixel of Green (G) and the sub pixel of Blue (B).

[0093] Inaddition, in FIGS. 8 and 10, the disposition of the
sub pixels within one pixel may be changed to the disposition
of the sub pixels of Blue (B), Green (G), and Red (R) instead
of using the disposition of the sub pixels of Red (R), Green
(G), and Blue (B).

[Disposition of Columnar Spacers of Liquid Crystal Display
Panel in Seventh Embodiment of the Present Invention]

[0094] FIG. 11 is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a seventh embodi-
ment of the present invention.

[0095] The disposition shown in FIG. 11 is such that in the
disposition shown in FIG. 8, the sub columnar spacer 10B
which is disposed in the crossing point between the scanning
line B(GL-B)and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R) is displaced in
the direction of X2 shown in FIG. 11. Also, the disposition
shown in FIG. 11 is such that in the disposition shown in FIG.
8, the sub columnar spacer 10B which is disposed in the
crossing point between the scanning line A(GL-A) and the
video line DL provided between the sub pixel of Green (G)
and the sub pixel of Blue (B) is displaced in the direction of
X1 shown in FIG. 11. Also, the disposition shown in FIG. 11
is such that in the disposition shown in F1G. 8, the centers of
the main columnar spacers 10A disposed in the Y direction of
FIG. 11, and the centers of the sub columnar spacers 10B
disposed in the Y direction of FIG. 11 are made to agree with
each other. That is to say, the center of the sub columnar
spacer 10B is disposed so as to be located in a position on the
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side of the sub pixel of Blue (B) (in the direction of X1) with
respect to the crossing point between the scanning line A(GL-
A) and the video line DL provided between the sub pixel of
Green (G) and the sub pixel of Blue (B). The center of the sub
columnar spacer 10B is disposed so as to be located in the
position on the side of the sub pixel of Blue (B) (in the
direction of X2) with respect to the crossing point between the
scanning line B(GL-B) and the video line DL provided
between the sub pixel of Blue (B) and the sub pixel of Red (R).
It is noted that the centers of the main columnar spacers 10A
disposed in the Y direction of FIG. 11, and the centers of the
sub columnar spacers 10B disposedinthe Y direction of FIG.
11 are not necessarily made to agree with each other, and thus
they may be slightly shifted from each other as long as the
amount of position shift in this case is smaller than that in
FIG. 8.

[0096] FIG.12is atop plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a modified change
of the seventh embodiment of the present invention.

[0097] The disposition shown in FIG. 12 is such that the
disposition of the sub pixels within one pixel is changed to the
disposition of Blue (B), Green (G), and Red (R) instead of
using the disposition of the sub pixels of Red (R), Green (G),
and Blue (B). Thus, in the case of the disposition of FIG. 12,
the main columnar spacer 10A which is disposed in the cross-
ing point between the scanning line A(GL-A) and the video
line DL provided between the sub pixel of Red (R) and the sub
pixel of Blue (B) is displaced in the direction of X1 shown in
FIG. 12. Also, the sub columnar spacer 10B which s disposed
in the crossing point between the scanning line B(GL-B) and
the video line DL provided between the sub pixel of Blue (B)
and the sub pixel of Green (G) is displaced in the direction of
X2 shown in FIG. 12. Also, the centers of the main columnar
spacers 10A disposed in the Y direction of FIG. 12, and the
centers of the sub columnar spacers 10B disposed in the Y
direction of FIG. 12 are made to agree with each other. That is
to say, the center of the main columnar spacer 10A is disposed
s0 as to be located in the position on the side of the sub pixel
of Blue (B) (in the direction of X1) with respect to the cross-
ing point between the scanning line A(GL-A) and the video
line DL provided between the sub pixel of Red (R) and the sub
pixel of Blue (B). The center of the sub columnar spacer 10B
is disposed so as to be located in the position on the side of the
sub pixel of Blue (B) (in the direction of X2) with respect to
the crossing point between the scanning line B(GL-B) and the
video line DL provided between the sub pixel of Blue (B) and
the sub pixel of Red (R). Itis noted that the centers of the main
columnar spacers 10A disposed in the'Y direction of FIG. 12,
and the centers of the sub columnar spacers 10B disposed in
the Y direction of FIG. 12 are not necessarily made to agree
with each other, and thus they may be slightly shifted from
each other as long as the amount of position shift in this case
is smaller than that in FIG. 8.

[0098] With the disposition shown in FIG. 12, similarly to
the case of the disposition shown in FIG. 10, the scratch AR-A
and the scratch AR-B overlap each other, thereby making it
possible to reduce the area of the scratches.

[0099] It is noted that displacement amounts of main
columnar spacer 10A and sub columnar spacer 10B are each
increased, whereby it is possible to remove the scratches
AR-A, AR-B, in the phase of the rubbing by both of the main
columnar spacer 10A having the high height and the sub
columnar spacer 10B having the low height, which are caused
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in the sub pixel of Green (G) or the sub pixel of Red (R).
However, if the displacement amount is made large, then, the
top of the main columnar spacer 10A or the sub columnar
spacer 10B does not come in contact with the stepped portion
(the stepped portion caused by the crossing between the scan-
ning line GL and the video line DL). For this reason, the
displacement amount is preferably set in such a way that the
top of the main columnar spacer 10A or the sub columnar
spacer 10B comes in contact with a part of the stepped por-
tion.

[Disposition of Columnar Spacers of Liquid Crystal Display
Panel in Eighth Embodiment of the Present Invention]

[0100] FIG. 13 is a top plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to an eighth embodi-
ment of the present invention.

[0101] The disposition shown in FIG. 13 is such that in the
disposition shown in FIG. 9, the main columnar spacer 10A
which is disposed in the crossing point between the scanning
line A(GL-A) and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R) is displaced in
the direction of X1 shown in FIG. 13. Also, the disposition
shown in FIG. 13 is such that in the disposition shown in FIG.
9, the sub columnar spacer 10B which is disposed in the
crossing point between the scanning line B(GL-B) and the
video line DL provided between the sub pixel of Blue (B) and
the sub pixel of Red (R) is displaced in the direction of X2
shown in FIG. 13. Also, the centers of the main columnar
spacers 10A disposed in the Y direction of FIG. 13, and the
centers of the sub columnar spacers 10B are made to agree
with each other. Thatis to say, the center of the main columnar
spacer 10A is disposed so as to be located in the position on
the side of the sub pixel of Red (R) (in the direction of X1)
with respect to the crossing point between the scanning line
A(GL-A) and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R). The center of
the sub columnar spacer 10B is disposed so as to be located in
the position on the side of the sub pixel of Blue (B) (in the
direction of X2) withrespect to the crossing point between the
scanning line B(GL-B) and the video line DL provided
between the sub pixel of Blue (B) and the sub pixel of Red (R).
[0102] With the disposition shown in FIG. 13, since the
scratch AR-A and the scratch AR-B overlap each other, the
area of the scratches can be reduced as compared with the
case of the disposition shown in FIG. 9.

[0103] Note that, in FIG. 13, the centers of the main colum-
nar spacers 10A disposed in the Y direction of FIG. 13, and
the centers of the sub columnar spacers 10B are made to agree
with each other. However, the main columnar spacer 10A
which is disposed in the crossing point between the scanning
line A(GL-A) and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R) is displaced in
the direction of X1 shown in FIG. 13 in an arbitrary position
between the position corresponding to the state of FIG. 9 and
the position corresponding to the state of FIG. 13. Also, the
sub columnar spacer 10B which is disposed between the
scanning line B(GL-B) and the video line DL provided
between the sub pixel of Blue (B) and the sub pixel of Red (R)
is displaced in the direction of X2 shown in FIG. 13. As a
result, since the scratch AR-A and the scratch AR-B overlap
each other, the area of the scratches can be reduced as com-
pared with the case of the disposition shown in FIG. 9. That is
to say, the centers of the main columnar spacers 10A disposed
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in the Y direction of FIG. 13, and the centers of the sub
columnar spacers 10B are not necessarily made to agree with
each other, and thus they may be slightly shifted from each
other as long as the amount of position shift in this case is
smaller than that in FIG. 9.

[0104] In addition, in FIGS. 9 and 13, the main columnar
spacer 10A is disposed in the crossing point (or in the vicinity
thereof) between the scanning line A(GL-A) and the video
line DL provided between the sub pixel of Blue (B) and the
sub pixel of Red (R). Also, the sub columnar spacer 10B is
disposed in the crossing point between the scanning line
A(GL-A) and the video line DL provided between the sub
pixel of Red (R)and the sub pixel of Green (G), in the crossing
point (or in the vicinity thereof) between the scanning line
B(GL-B) and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R), and in the
crossing point between the scanning line B(GL-B) and the
video line DL provided between the sub pixel of Green (G)
and the sub pixel of Blue (B). However, the main columnar
spacer 10A may be disposed in the crossing point (or in the
vicinity thereof) between the scanning line B(GL-B) and the
video line DL provided between the sub pixel of Blue (B) and
the sub pixel of Red (R). The sub columnar spacer 10B may
be disposed in the crossing point between the scanning line
B(GL-B) and the video line DL provided between the sub
pixel of Red (R) and the sub pixel of Green (G), in the crossing
point (or in the vicinity thereof) between the scanning line
A(GL-A) and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R), and in the
crossing point between the scanning line A(GL-A) and the
video line DL provided between the sub pixel of Green (G)
and the sub pixel of Blue (B).

[0105] Inaddition, in FIGS. 9 and 13, the disposition ofthe
sub pixels within one pixel may be changed to the disposition
of the sub pixels of Blue (B), Green (G), and Red (R) instead
of using the disposition of the sub pixels of Red (R), Green
(G), and Blue (B).

[Disposition of Columnar Spacers of Liquid Crystal Display
Panel in Ninth Embodiment of the Present Invention]

[0106] FIG. 14 is atop plan view explaining the disposition
of columnar spacers of a liquid crystal display panel in a
liquid crystal display device according to a ninth embodiment
of the present invention.

[0107] The disposition shown in FIG. 14 is such that in the
disposition shown in FIG. 9, the sub columnar spacer 10B
which is disposed in the crossing point between the scanning
line B(GL-B) and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R) is displaced in
the direction of X2 shown in FIG. 14. Also, the disposition
shown in FIG. 14 is such that in the disposition shown in FIG.
9, the sub columnar spacer 10B which is disposed in the
crossing point between the scanning line B(GL-B) and the
video line DL provided between the sub pixel of Green (G)
and the sub pixel of Blue (B) is displaced in the direction of
X1 shown in FIG. 14. Also, the centers of the main columnar
spacers 10A disposed in the Y direction of FIG. 13, and the
centers of the sub columnar spacers 10B are made to agree
with each other. That is to say, the center of the sub columnar
spacer 10B is disposed so as to be located in the position on
the side of the sub pixel of Blue (B) (in the direction of X2)
with respect to the crossing point between the scanning line
B(GL-B) and the video line DL provided between the sub
pixel of Blue (B) and the sub pixel of Red (R). The center of
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the sub columnar spacer 10B is disposed so as to be located in
the position on the side of the sub pixel of Blue (B) (in the
direction of X1) withrespect to the crossing point between the
scanning line B(GL-B) and the video line DL provided
between the sub pixel of Green (G) and the sub pixel of Blue
(B). It is noted that the centers of the main columnar spacers
10A disposed in the Y direction of FIG. 14, and the centers of
the sub columnar spacers 10B are not necessarily made to
agree with each other, and thus they may be slightly shifted
from each other as long as the amount of position shift in this
case is smaller than that in FIG. 9.

[0108] With the disposition shown in FIG. 14, similarly to
the area of the disposition shown in FIG. 13, since the scratch
AR-A and the scratch AR-B overlap each other, it is possible
to reduce the area of the scratches.

[0109] Itis noted that even when the disposition of the sub
pixels within one pixel is the disposition of the sub pixels of
Blue (B), Green (G), and Red (R), the main columnar spacer
10A and the sub columnar spacer 10B which are respectively
disposed in the crossing points between the scanning line
A(GL-A) or B(GL-B), and the video line DL provided
between the sub pixel of Blue (B), and the sub pixel of Green
(G)orRed (R) adjacent thereto are displaced on the side of the
sub pixel of Blue (B), whereby it is possible to obtain the same
operation and effects as those in the disposition shown in FIG.
14.

[0110] In addition, the displacement amounts of main
columnar spacer 10A and the sub columnar spacer 10B are
each increased, whereby it is possible to remove the scratches
AR-A, AR-B, in the phase of the rubbing by both of the main
columnar spacer 10A having the high height and the sub
columnar spacer 10B having the low height, which are caused
in the sub pixel of Red (R). However, if the displacement
amount is made large, then, the top of the main columnar
spacer 10A or the sub columnar spacer 10B does not come in
contact with the stepped portion (the stepped portion caused
by the crossing between the scanning line GL and the video
line DL). For this reason, the displacement amount is prefer-
ably setin such a way that the top of the main columnar spacer
10A or the sub columnar spacer 10B comes in contact with a
part of the stepped portion.

[0111] Note that, in the above description, in FIGS. 4to 14,
the scanning line A(GL-A) is set as the odd-numbered (odd)
scanning line, and the scanning line B(GL-B) is set as the
even-numbered (even) scanning line. However, the scanning
line A(GL-A) may be set as the even-numbered (even) scan-
ning line, whereas the scanning line B(GL-B) may be set as
the odd-numbered (odd) scanning line.

[0112] TIn addition, although in the above description, the
description has been given with respect to the embodiments in
each of which the present invention is applied to the liquid
crystal display device using the IPS system, the present inven-
tion is by no means limited thereto. Thus, for example, the
present invention can also be applied to a liquid crystal dis-
play device using a Twisted Nematic (TN) system, an Elec-
trically Controlled Birefringence (ECB) system, or a Verti-
cally Aligned (VA) system. However, when the present
invention is applied to any of those liquid crystal display
devices, the counter electrode CT is formed on the side of the
CF substrate SUB2.

[0113] Note that, the embodiments of the present invention
have also been described on the assumption that the top
portion of the columnar spacer comes in contact with the
convex portion formed based on the stepped portion in the
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crossing portion between the signal lines formed on the TFT
substrate. For example, however, as shown in FIG. 2, the
mounting portion may also be provided above the TFT sub-
strate.
[0114] Although the invention made by the inventor of this
application has been concretely described based on the
embodiments described above so far, the present invention is
by no means limited by the embodiments described above,
and it is therefore to be understood that the various changes
can be made without departing from the subject matter
thereof.
[0115] The invention may be embodied in other specific
forms without departing from the spirit or essential charac-
teristics thereof. The present embodiment is therefore to be
considered inall respects as illustrative and not restrictive, the
scope of the invention being indicated by the appended
claims, rather than by the foregoing description, and all
changes which come within the meaning and range of equiva-
lency of the claims are therefore intended to be embraced
therein.

What is claimed is:

1. A liquid crystal display device having plural pixels,
comprising:

a first substrate; and

a second substrate,

wherein said first substrate has:

plural scanning lines disposed in a second direction so as
to extend in a first direction perpendicular to the sec-
ond direction; and

plural video lines disposed in the first direction so as to
extend in the second direction while they are bent,

each of said video lines has:

a first portion in which an acute-angled crossing angle of
two crossing angles crossing each of said scanning
lines becomes a positive angle in a clockwise direc-
tion from each of said scanning lines; and

a second portion in which the acute-angled crossing
angle ofthe two crossing angles crossing each of said
scanning lines becomes a negative angle in a clock-
wise direction from each of said scanning lines,

said first portion and said second portion are alternately
disposed so as to hold the scanning line between them,

said second substrate has columnar spacers which are
respectively disposed in crossing portions where said
plural scanning lines cross said video lines,

each of said pixels is composed of a pixel of a first color, a
pixel of a second color, and a sub pixel of a third color
which are disposed in order along the first direction,

said sub pixel of the second color is a sub pixel of a green
color,

each of said columnar spacers has a main columnar spacer
and a sub columnar spacer, and

when let a scanning line A be one of the odd-numbered
scanning line and the even-numbered scanning line, and
let a scanning line B be the other scanning line,

said main columnar spacer is disposed in a crossing posi-
tion where said scanning line A crosses the video scan-
ning line provided between said sub pixel of the third
color and said sub pixel of the first color which are
adjacent to each other, and

said sub columnar spacer is disposed in a crossing position
where said scanning line B crosses the video scanning
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line provided between said sub pixel of the third color
and said sub pixel of the first color which are adjacent to
each other.

2. The liquid crystal display device according to claim 1,
wherein said main columnar spacer is disposed in a crossing
point between said scanning line A and the video line pro-
vided between said sub pixel of the third color and said sub
pixel of the first color which are adjacent to each other, and

said sub columnar spacer is disposed in a crossing point

between said scanning line B and the video line provided
between said sub pixel of the third color and said sub
pixel of the first color which are adjacent to each other.

3. The liquid crystal display device according to claim 1,
wherein said main columnar spacer is disposed in a crossing
point between said scanning line A and the video line pro-
vided between said sub pixel of the third color and said sub
pixel of the first color which are adjacent to each other, and

said sub columnar spacer is disposed in a crossing point

between said scanning line B and the video line provided
between said sub pixel of the third color and said sub
pixel of the first color which are adjacent to each other,
and in crossing points between all of said scanning lines
and the video line provided between said sub pixel of the
second color and said sub pixel of the third color which
are adjacent to each other.

4. The liquid crystal display device according to claim 1,
wherein said main columnar spacer is disposed in a crossing
point between said scanning line A and the video line pro-
vided between said sub pixel of the third color and said sub
pixel of the first color which are adjacent to each other, and

said sub columnar spacer is disposed in a crossing point

between said scanning line B and the video line provided
between said sub pixel of the third color and said sub
pixel of the first color which are adjacent to each other,
in a crossing point between said scanning line A and the
video line provided between said sub pixel of the first
color and said sub pixel of the second color which are
adjacent to each other, and in a crossing point between
said scanning line B and the video line provided between
said sub pixel of the second color and said sub pixel of
the third color which are adjacent to each other.

5. The liquid crystal display device according to claim 1,
wherein said sub pixel of the first color is a sub pixel of a red
color, and

said sub pixel of the third coloris a sub pixel of a blue color.

6. The liquid crystal display device according to claim 1,
wherein a height of said main columnar spacer is set higher
than that of said sub columnar spacer.

7. The liquid crystal display device according to claim 1,
wherein the second direction is a rubbing travelling direction.

8. A liquid crystal display device having plural pixels,
comprising:

a first substrate; and

a second substrate,

wherein said first substrate has:

plural scanning lines disposed in a second direction so as
to extend in the first direction perpendicular to the
second direction; and

plural video lines disposed in the first direction so as to
extend in the second direction while they are bent,

each of said video lines has:

a first portion in which an acute-angled crossing angle of

two crossing angles crossing each of said scanning
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lines becomes a positive angle in a clockwise direc-
tion from each of said scanning lines; and

a second portion in which the acute-angled crossing
angle ofthe two crossing angles crossing each of said
scanning lines becomes a negative angle in a clock-
wise direction from each of said scanning lines,

said first portion and said second portion are alternately
disposed so as to hold the scanning line between them,

said second substrate has columnar spacers which are
respectively disposed in crossing portions where said
plural scanning lines cross said video lines,

each of said pixels is composed of a sub pixel of a first
color, a sub pixel of a second color, and a sub pixel of a
third color which are disposed in order along the first
direction,

said sub pixel of the second color is a sub pixel of a green
color,

said columnar spacer has a first columnar spacer and a
second columnar spacer,

when let a scanning line A be the scanning line with which
said first portion and said second portion of each of said
video lines cross each other in a positionon a side of said
sub pixel of the third color with respect to a crossing
position where the adjacent scanning line and said first
portion A and said second portion B of each of said video
lines cross each other, and let a scanning line B be the
scanning line with which said first portion and said sec-
ond portion of each of said video lines cross each other
in a position on a side of said sub pixel of the first color
with respect to said crossing position where the adjacent
scanning line and said first portion A and said second
portion B of each of said video lines cross each other,

said first columnar spacer is disposed in a crossing position
where said scanning line A crosses the video line pro-
vided between said sub pixel of the third color and said
sub pixel of the first color which are adjacent to each
other, and

said second columnar spacer is disposed in said crossing
position where said scanning line B crosses the video
line provided between said sub pixel of the third color
and said sub pixel of the first color which are adjacent to
each other.

9. The liquid crystal display device according to claim 8,
wherein said first columnar spacer is disposed in such a way
that a center of said first columnar spacer is located in a
position on a side of said sub pixel of the first color with
respect to a crossing point between said scanning line A and
the video line provided between said sub pixel of the third
color and said sub pixel of the first color which are adjacent to
each other, and

said second columnar spacer is disposed in such a way that
a center of said second columnar spacer is located in a
position on a side of said sub pixel of the third color with
respect to a crossing point between said scanning line B
and the video line provided between said sub pixel of the
third color and said sub pixel of the first color which are
adjacent to each other.

10. The liquid crystal display device according to claim 8,
wherein said second columnar spacer is disposed in such a
way that a center of said second columnar spacer is located in
a position on a side of said sub pixel of the third color with
respect to a crossing point between said scanning line B and
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the video line provided between said sub pixel of the third
color and said sub pixel ofthe first color which are adjacent to
each other.

11. The liquid crystal display device according to claim 8,
wherein said first columnar spacer is disposed in such a way
that a center of said first columnar spacer is located in a
position on a side of said sub pixel of the first color with
respect to a crossing point between said scanning line A and
the video line provided between said sub pixel of the third
color and said sub pixel ofthe first color which are adjacent to
each other.

12. The liquid crystal display device according to claim 8,
wherein said second columnar spacer is disposed in crossing
positions where all of said scanning lines and the video line
provided between said sub pixel of the second color and said
sub pixel of the third color which are adjacent to each other
cross each other,

said first columnar spacer is disposed in such a way that a
center of said first columnar spacer is located in a posi-
tion on a side of said sub pixel of the first color with
respect to a crossing point between said scanning line A
and the video line provided between said sub pixel ofthe
third color and said sub pixel of the first color which are
adjacent to each other, and

said second columnar spacer is disposed in such a way that
a center of said second columnar spacer is located in a
position on a side of said sub pixel of the third color with
respect to a crossing point between said scanning line B
and said sub pixel of the third color and said sub pixel of
the first color which are adjacent to each other, in a
position on a side of said sub pixel of the second color
with respect to a crossing point between said scanning
line B and the video line provided between said sub pixel
of the second color and said sub pixel of the third color
which are adjacent to each other, and in a position on a
side of said sub pixel of the third color with respect to a
crossing point between said scanning line A and the
video line provided between said sub pixel of the second
color and said sub pixel of the third color which are
adjacent to each other.

13. The liquid crystal display device according to claim 8,
wherein said second columnar spacer is disposed in crossing
positions where all of said scanning lines cross the video line
provided between said sub pixel of the second color and said
sub pixel of the third color which are adjacent to each other,
and

said second columnar spacer is disposed in such a way that
a center of said second columnar spacer is located in a
position on a side of said sub pixel of the third color with
respect to a crossing point between said scanning line A
and the video line provided between said sub pixel ofthe
second color and said sub pixel of the third color which
are adjacent to each other, and in a position on a side of
said sub pixel of the third color with respect to a crossing
point between said scanning line B and the video line
provided between said sub pixel of the third color and
said sub pixel of the first color which are adjacent to each
other.

14. The liquid crystal display device according to claim 8,
wherein said second columnar spacer is disposed in crossing
positions where all of said scanning lines cross the video line
provided between said sub pixel of the first color and said sub
pixel of the second color which are adjacent to each other,
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said first columnar spacer is disposed in such a way that a
center of said first columnar spacer is located in a posi-
tion on a side of said sub pixel of the first color with
respect to a crossing point between said scanning line A
and the video line provided between said sub pixel of the
third color and said sub pixel of the first color which are
adjacent to each other, and

said second columnar spacer is disposed in such a way that
a center of said second columnar spacer is located in a
position on a side of said sub pixel of the first color with
respect to a crossing point between said scanning line B
and the video line provided between said sub pixel of the
first color and said sub pixel of the second color which
are adjacent to each other.

15. The liquid crystal display device according to claim 8,
wherein said second columnar spacer is disposed in a cross-
ing position between said scanning line A and the video line
provided between said sub pixel of the first color and said sub
pixel of the second color which are adjacent to each other, and
in a crossing position between said scanning line B and the
video line provided between said sub pixel of the second color
and said sub pixel of the third color which are adjacent to each
other,

said first columnar spacer is disposed in such a way that a
center of said first columnar spacer is located in a posi-
tion on a side of said sub pixel of the first color with
respect to a crossing point between said scanning line A
and the video line provided between said sub pixel of the
third color and said sub pixel of the first color which are
adjacent to each other, and

said second columnar spacer is disposed in such a way that
a center of said second columnar spacer is located in a
position on a side of said sub pixel of the third color with
respect to a crossing point between said scanning line B
and the video line provided between said sub pixel of the
third color and said sub pixel of the first color which are
adjacent to each other.

16. The liquid crystal display device according to claim 8,
wherein said second columnar spacer is disposed in a cross-
ing position between said scanning line B and the video line
provided between said sub pixel of the first color and said sub
pixel of the second color which are adjacent to each other, and
in a crossing position between said scanning line A and the
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video line provided between said sub pixel of the second color
and said sub pixel of the third color which are adjacent to each
other,

said second columnar spacer is disposed in a crossing

position between said scanning line A and the video line
provided between said sub pixel of the first color and
said sub pixel of the second color which are adjacent to
each other, and in a crossing position between said scan-
ning line B and the video line provided between said sub
pixel of the second color and said sub pixel of the third
color which are adjacent to each other, and

said second columnar spacer is disposed in such a way that

a center of said second columnar spacer is located in a
position on a side of said sub pixel of the third color with
respect to a crossing point between said scanning line B
and the video line provided between said sub pixel ofthe
third color and said sub pixel of the first color which are
adjacent to each other, and said second columnar spacer
is disposed in a crossing point between said scanning
line B and the video line provided between said sub pixel
of the second color and said sub pixel of the third color,
and in a crossing point between said scanning line A and
the video line provided between said sub pixel of the
second color and said sub pixel of the third color which
are adjacent to each other.

17. The liquid crystal display device according to claim 8,
wherein said first columnar spacer and said second columnar
spacer which are disposed in the second direction are dis-
posed in such a way that centers of said first columnar spacer
and said second columnar spacer are located on the same
straight line.

18. The liquid crystal display device according to claim 8,
wherein said sub pixel of the first color is a sub pixel of a red
color, and said sub pixel of the third color is a sub pixel of a
blue color.

19. The liquid crystal display device according to claim 8,
wherein said first columnar spacer is a main columnar spacer,
said second columnar spacer is a sub columnar spacer, and a
height of said first columnar spacer is set higher than that of
said second columnar spacer.

20. The liquid crystal display device according to claim 8,
wherein the second direction is a rubbing travelling direction.
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