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(57) ABSTRACT

A liquid crystal display device includes: a TFT substrate
including a TFT, an organic passivation film formed to cover
the TFT, and an alignment film; and a counter substrate
including a spacer and an alignment film. The TFT substrate
and the counter substrate are bonded with a sealing material in
a seal portion, with a liquid crystal interposed between the
two substrates. A wall-like structure is formed in the seal
portion of the counter substrate, in a direction parallel to a side
of the counter substrate. A concave portion of the organic
passivation film is formed at a position corresponding to the
wall-like structure of the TFT substrate, in a direction parallel

Int. Cl. to the side of the TFT substrate. With this structure, a gap
GO2F 1/1339 (2006.01) between the wall-like structure and the TFT substrate is
GO2F 1/1341 (2006.01) increased to facilitate the movement of the sealing material
GO2F 1/1337 (2006.01) before curing, to form the sealing material uniformly.
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LIQUID CRYSTAL DISPLAY DEVICE

CLAIM OF PRIORITY

[0001] The present application claims priority from Japa-
nese Patent Application JP 2013-154598 filed on Jul. 25,
2013, the content of which is hereby incorporated by refer-
ence into this application.

BACKGROUND

[0002] The present invention relates to a display device,
and more particularly, to a liquid crystal display device
capable of preventing gap unevenness around the substrate
periphery while ensuring the reliability of the seal portion,
even with a narrow frame structure.

[0003] A liquid crystal display device includes a TFT sub-
strate in which pixels each having a pixel electrode and a thin
film transistor (TFT) are formed in a matrix. Further, a
counter substrate is disposed opposite the TFT substrate, in
which a color filter, and the like, is formed at the position
corresponding to the pixel electrode of the TFT substrate.
Further, a liquid crystal is interposed between the TFT sub-
strate and the counter substrate. Then, the liquid crystal dis-
play device forms an image by controlling the amount of light
transmitted through the liquid crystal molecules for each
pixel.

[0004] Liquid crystal display device are flat and light-
weight and have been applied in various fields. Small liquid
crystal display devices are widely used in mobile phones,
digital still cameras (DSC), or other portable devices. In the
present specification, it is referred to as a liquid crystal dis-
play panel in which a liquid crystal is interposed between a
TFT substrate and a counter substrate, with a lower polarizing
plate attached below the TFT substrate and an upper polariz-
ing plate attached above the counter substrate. Further, a
liquid crystal display device includes a liquid crystal display
panel, a backlight, and the like.

[0005] Thereis a strong demand for the small liquid crystal
display panel with a large display area while keeping the
profile small. In order to meet such a demand, the width from
the end portion of the display area to the end portion of the
liquid crystal display panel is reduced. Thus, it is necessary to
have a so-called narrow frame.

[0006] A sealing material for bonding the TET substrate
and the counter substrate is formed in the frame area. Further,
an alignment film is formed in the display area of the liquid
crystal display device to provide initial alignment of liquid
crystal. The alignment film is required to completely cover
the display area, so that the coated area of the alignment film
should be larger than the display area by a predetermined
width. However, the bonding strength between the alignment
film and the sealing material is small. Thus, if the alignment
film is formed on the entire surface of the TFT substrate or the
counter substrate, the reliability of the sealing material is
reduced.

[0007] Thus, in the case of the narrow frame, it is necessary
to limit the overlapping range so that the alignment film does
not overlap the sealing material, or so as to prevent a major
problem in the bonding strength even if the alignment film
overlaps the sealing material. Japanese Unexamined Patent
Application Publication No. 2007-304452 describes a struc-
ture in which a material having low compatibility with the
alignment film is formed in the portion where the sealing
material is formed on the TFT substrate or the counter sub-
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strate, inorder to prevent contact between the sealing material
and the alignment film, even if the alignment film is formed
on the entire surface of the TFT substrate or the counter
substrate. Japanese Unexamined Patent Application Publica-
tion No. 2011-145535 describes a structure in which a second
alignment film, which is formed from other fast drying mate-
rial, is formed in a bar shape prior to the formation of a first
alignment film, in order to provide the profile of the first
alignment film formed in the display area.

[0008] Incidentally, the alignment process of the alignment
film includes two kinds of treatment: rubbing and photo align-
ment. Japanese Unexamined Patent Application Publication
No. 2004-206091 describes a method for using photo align-
ment to (1) reduce alignment disorder caused by the complex
step structure, and (2) prevent the influence of foreign matters
or other substances caused by static electricity in the rubbing
treatment, disorder in the pile of a rubbing cloth, or by the
rubbing treatment.

SUMMARY

[0009] Examples of the material having low compatibility
with the alignment film material forming the seal portion of
the TFT substrate or the counter substrate as described in
Japanese Unexamined Patent Application Publication No.
2007-304452, are an organic passivation film used on the TFT
substrate side, and an overcoat film and the like used on the
counter substrate side. However, it may be difficult for such
materials to completely reject the alignment film material. In
the method described in Japanese Unexamined Patent Appli-
cation Publication No. 2011-145535, the first and second
alignment films should be formed separately, which may lead
to a problem of production costs.

[0010] As another method for providing the profile of the
alignment film, there is a method for providing the profile of
the alignment film by forming a difference in level on the
overcoat film in the counter substrate. However, the thickness
of the overcoat film is about 1 wm, and it is difficult to form a
sufficient difference in level only by the overcoat film. Thus,
a color filter is formed on the lower side of the overcoat film
to form a difference in level by the thickness of the color filter.
[0011] However, the difference in level formed by such a
method may not be enough to serve as a stopper of the align-
ment film. For example, the gap between the TFT substrate
and the counter substrate is provided by a columnar spacer
formed in the counter substrate. When the columnar spacer is
formed, it is possible to control the profile of the alignment
film by forming a wall-like alignment film stopper with the
same material as the columnar spacer in the seal portion of the
counter substrate.

[0012] Itis more difficult to completely separate the align-
ment film from the sealing material as the frame area
decreases. Thus, the frame area is reduced by allowing a
portion of the alignment film to overlap the sealing material to
the extent that the bonding strength of the sealing material is
not substantially reduced. Inthis case, the wall-like alignment
film stopper is formed in the seal portion.

[0013] Thesealing material is a viscous solid before curing.
When the TFT substrate and the counter substrate are bonded
to each other with a gap provided by the columnar spacer, the
width is increased to a predetermined range. At this time, if
the wall-like alignment film stopper is present, the sealing
material is prevented from spreading by the presence of the
wall-like alignment film, resulting in an uneven gap in the seal
portion or a reduction in the reliability of the seal portion.
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[0014] Thepresent invention is desirable to provide a struc-
ture in which the wall-like alignment film stopper, which is
formed at the same time as the columnar spacer, is used on the
counter substrate side, so as not to prevent the spread of the
sealing material by the alignment film stopper, and to provide
a structure for forming a stopper of the alignment film on the
TFT substrate side.

[0015] The present invention is made to solve the above
problems, specific means are as follows.

[0016] (1) A liquid crystal display device includes: a TFT
substrate including a TFT, an organic passivation film formed
to cover the TFT, and a first alignment film; and a counter
substrate including a columnar spacer and a second alignment
film. The TFT substrate and the counter substrate are bonded
together with a sealing material in a seal portion. Then, a
liquid crystal is interposed between the TFT substrate and the
counter substrate. In the liquid crystal display device, a wall-
like structure is formed in the seal portion of the counter
substrate, in a direction parallel to a side of the counter sub-
strate. Then, a concave portion of the organic passivation film
is formed at a position corresponding to the wall-like struc-
ture of the TFT substrate, in a direction parallel to a side of the
TFT substrate.

[0017] (2) In the liquid crystal display device described in
(1), a portion of the sealing material overlaps the first align-
ment film or the second alignment film.

[0018] (3) A liquid crystal display device includes: a TFT
substrate including a TFT, an organic passivation film formed
to cover the TFT, and a first alignment film; and a counter
substrate including a columnar spacer and a second alignment
film. The TFT substrate and the counter substrate are bonded
together with a sealing material in a seal portion. Then, a
liquid crystal is interposed between the TFT substrate and the
counter substrate. In the liquid crystal display device, a wall-
like structure is formed in the seal portion of the counter
substrate, in a direction parallel to a side of the counter sub-
strate. A removal portion of the organic passivation film is
formed at a position corresponding to the wall-like structure
ofthe TFT substrate, in a direction parallel to a side of the TFT
substrate.

[0019] (4) In the liquid crystal display device described in
(3), another wall-like structure is formed in the seal portion of
the counter substrate, in a direction parallel to the side of the
counter substrate. Then, a concave portion of the organic
passivation film is formed at a position corresponding to the
other wall-like structure of the TFT substrate, in a direction
parallel to the side of the TFT substrate.

[0020] (5) In the liquid crystal display device described in
(4), a portion of the sealing material overlaps the first align-
ment film or the second alignment film.

[0021] According to the present invention, in the structure
in which a portion of the sealing material and the alignment
film overlap each other, it is possible to provide the profile of
the alignment film by using the wall-like alignment film stop-
per, which is formed at the same time of the columnar spacer,
on the side of the counter substrate of the liquid crystal dis-
play panel. At this time, it is possible to prevent the wall-like
alignment stopper from blocking the spread of the sealing
material when the TFT substrate and the counter substrate are
bonded together. As a result. the sealing material can be
formed uniformly.

[0022] At the same time, a concave portion is formed on the
side of the TFT substrate at the position corresponding to the
wall-like alignment film stopper formed on the side of the
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counter substrate. The concave portion can be used as the
alignment film stopper on the side of the TFT substrate. In this
way, it is possible to achieve a liquid crystal display device
with little gap variation in the seal portion and with high
reliability of the seal portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a plan view of a liquid crystal display
device according to the present invention;

[0024] FIG.2isacross-sectional view taken along line A-A
of FIG. 1 in a first embodiment;

[0025] FIG. 3 is a plan view of a portion of a counter
substrate corresponding to the A-A cross section of FIG. 1;
[0026] FIG. 4 is an example of a cross-sectional view of a
liquid crystal display panel according to the present inven-
tion; and

[0027] FIG. 5isacross-sectional view taken along line A-A
of FIG. 1 in a second embodiment.

DETAILED DESCRIPTION

[0028] Hereinafter, the details of the present invention will
be described with reference to the preferred embodiments.

First Embodiment

[0029] FIG. 1isaplan view ofa liquid crystal display panel
to which the present invention is applied. In FIG. 1, a TFT
substrate 10 and a counter substrate 20 are bonded together
with a sealing material 30 not shown. Then, a liquid crystal
layer is interposed between the TFT substrate 10 and the
counter substrate 20. The TFT substrate 10 is formed larger
than the counter substrate 20. A terminal portion 110 is
formed in a portion of the TFT substrate 10 that does not
overlap the counter substrate 20. An IC driver 120 for driving
the liquid crystal display panel, a terminal (not shown) for
connecting a flexible wiring substrate, and the like, are
formed in the terminal portion 110. The flexible wiring sub-
strate supplies power, image signals, scan signals, and the
like, to the liquid crystal display panel.

[0030] InFIG. 1, asealing material 30 is formed in the end
portion of the counter substrate 20 and the TFT substrate 10
around a display area 100. The distance fw from the end
portion of the display area 100 to the end portion of the
counter substrate 20, or the so-called frame, is 1.5 mm or less.
The width of the sealing material 30 is exaggerated in FIG. 1,
but actually is about 0.6 mm. In order to reduce the width of
the frame fw, an alignment film 19 and the sealing material 30
overlap each other and the amount of overlap is about 0.07
mm.

[0031] FIG. 2 is a detailed cross-sectional view of the seal
portion, corresponding to the A-A cross-sectional view of
FIG. 1. FIG. 3 is a plan view on the side of the counter
substrate 20 in the vicinity of the A-A cross section shown in
FIG. 2. In FIG. 2, the TFT substrate 10 and the counter
substrate 20 are bonded together with the sealing material 30.
A black matrix 21 is formed in the counter substrate 20. A
black matrix removal portion 211 is present in the vicinity of
the black matrix 21. Moisture or other liquid enters from the
outside through the black matrix 21. However, the penetration
of the moisture or other liquid is blocked by the black matrix
removal portion 211.

[0032] Color filters 22 extending in the direction perpen-
dicular to the paper are formed on the black matrix 21 in a
stripe-like manner. FIG. 3 shows the color filters 22 extending
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in a stripe-like manner. There are four stripe-like color filters
22 formed on the black matrix 21, in which the width wfl of
an outermost color filter 221 is the largest at 120 pm, and the
width wf2 of the other color filters 22 is S0 um. For example,
a blue color filter is used for the color filter 22. Note that in
FIGS. 2 and 3, the color filters in the display area 100 are
omitted. In FIG. 3, fw represents the width of the frame area
from the end of the display area 100 to the end of the counter
substrate 20.

[0033] InFIG. 2, an overcoat film 23 is formed to cover the
color filter 22. The thickness of the overcoat film 23 is about
1 um. On the other hand, the thickness of the color filter 22 is
about 2 pum, so that concave and convex portions are formed
in the overcoat film 23 by the color filter 22. A columnar
spacer 24 is formed to provide the gap between the TFT
substrate 10 and the counter substrate 20 in the peripheral
portion, corresponding to the position where the color filter
22 is formed. The cross section of the columnar spacer 24 has
a substantially circular shape with a diameter of about 10 pm
in the root portion.

[0034] An outer peripheral spacer 25 does not have a
columnar shape and is formed along the end portion of the
four sides of the counter substrate 20 in a stripe shape, in the
direction perpendicular to the paper as shown in FIG. 3. The
width wp of the outer peripheral spacer 25 is 100 um, which
is greater than the diameter ¢c of the columnar spacer24 of 10
wm. In this way, the width wp of the outer peripheral spacer 25
is greater than the diameter of the columnar spacer 24, so that
the height of the outer peripheral spacer 25 tends to be greater
than the height of the columnar spacer 24. Further, the outer
peripheral spacer 25 is formed on the overcoat film 23 that is
formed on the outermost color filter 221. The outermost color
filter 221 is large in width. Thus, the film thickness of the
overcoat film 23 formed on the outermost color filter 221 is
large relative to the overcoat film 23 formed on the other color
filters 22.

[0035] As a result, the gap between the TFT substrate 10
and the counter substrate 20 is slightly large in the peripheral
portion as shown in FIG. 4, so that the liquid crystal display
panel is convex toward the inside as a whole. In other words,
in FIG. 4, the gap between the TFT substrate 10 and the
counter substrate 20 varies in such a way that the gap gp in the
peripheral portion is greater than the gap gc in the center.
Since the liquid crystal display panel has a convex shape
toward the inside, it is possible to reduce the variation of the
gap between the TFT substrate 10 and the counter substrate
20 when external stress is applied to the liquid crystal display
panel.

[0036] Now, refer back to FIG. 2. The wall-like alignment
film stopper 26, which has a wall-like structure in the direc-
tion parallel to the side of the counter substrate, is formed in
an area where the color filter 22 is not present, on the overcoat
film 23. The alignment film stopper 26 is formed in a wall
shape in the direction perpendicular to the paper. The align-
ment film stopper 26 is formed so as to surround the display
area 100 in the vicinity of the end portion of the counter
substrate 20. This state is shown in FIG. 3. In FIGS. 2 and 3,
the profile of the alignment film 19 on the side of the counter
substrate 20 is provided by the convex portion formed in the
overcoat film 23. In the case of the alignment film material
flowing out beyond the convex portion, the alignment film
material is blocked by the wall-like alignment film stopper 26
to provide the profile of the alignment film 19.
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[0037] As shown in FIGS. 2 and 3, two wall-like alignment
film stoppers 26 are formed inside and outside. In the case of
the alignment film material flowing out beyond the alignment
film stopper 26, the alignment film material is blocked by the
alignment film stopper 26 on the outside to provide the profile
of the alignment film 19. The alignment film stopper 26 is
formed of the same material as the columnar spacer 24. How-
ever, the height of the alignment film stopper 26 is less than
the height of the columnar spacer 24. The height of the colum-
narspacer 24 is, for example, about 3 um, and the height of the
alignment film stopper 26 is, for example, about 2.6 pm. The
columnar spacer 24 and the wall-like alignment film stopper
26 are formed at the same time in such a way that the height
of the alignment film stopper 26 is reduced by half exposure.
[0038] If the alignment film stopper 26 is too high, the
sealing material 30 before curing, which is a viscous solid, is
prevented from flowing by the wall-like alignment film stop-
per 26 when the TFT substrate 10 and the counter substrate 20
are bonded with the sealing material 30 with a predetermined
gap therebetween. As a result, the sealing material does not
spread uniformly. On the other hand, the columnar spacer 24
has a columnar shape as shown in FIG. 3, so that the move-
ment of the sealing material 30 is not prevented. FIGS. 2 and
3 show that the sealing material 30 bypasses the columnar
spacer 24 and a portion of the sealing material 30 overlaps the
alignment film 19.

[0039] InFIG.2,an undercoat film 11 is formed inthe TFT
substrate of glass. The undercoat film 11 prevents impurities
from entering the semiconductor layer of the TFT, not shown,
from the glass substrate. A light shielding film 12 is formed on
the undercoat film 11. The light shielding film 12 is formed at
the position corresponding to the black matrix removal por-
tion 211 of the counter substrate 20. This is in order to prevent
the reduction of the contrast when the light from the backlight
is output to the surface of the liquid crystal display panel from
the black matrix removal portion 211. The light shielding film
12 is formed at the same time and of the same material as the
scan lines, not shown, formed in the display area 100.
[0040] A gate insulating film 13 is formed on the light
shielding film 12 and the undercoat film 11. A line 14 and a
common line 15 are formed on the gate insulating film 13. The
line 14 provides a signal to the display area of the liquid
crystal display panel. The common line 15 provides a com-
mon voltage. An organic passivation film 16 is formed on the
gate insulating film 13 and the line 14. In addition to protect-
ing the TFT (not shown) and the lines, the organic passivation
film 16 also has the role as a flattening film and is formed thick
with a thickness of 2 to 3 pm.

[0041] FIG. 2 shows an example of a structure ofa so-called
in plane switching (IPS) mode. The problem of the liquid
crystal display device is the so-called viewing angle. The IPS
mode controls the amount of light passing through the liquid
crystal layer by rotating the liquid crystal molecules in the
direction parallel to the substrate, and has excellent propetrties
for the viewing angle.

[0042] The IPS mode has the steps of: forming a first elec-
trode in a matted manner on the organic passivation film 16;
forming a second electrode with a comb-teeth shape or slits,
through an inorganic insulating film 17 which is an inter-layer
insulating film; and controlling light passing through each
pixel by rotating the liquid crystal molecules by the transverse
electric field generated between the first and second elec-
trodes when a voltage is applied to the first and second elec-
trodes. When the first electrode 1s a common electrode, the
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second electrode is a pixel electrode. On the other hand, when
the first electrode is a pixel electrode, the second electrode is
a common electrode.

[0043] In FIG. 2, the inorganic insulating film 17 is the
inter-layer insulating film. The thickness of the inorganic
passivation film is about 140 nm to 200 nm, which is far less
than the thickness of the organic passivation film. The colum-
nar spacer 24 formed in the counter substrate 20 provides the
gap between the counter substrate 20 and the TFT substrate
10, by coming into contact with the inorganic insulating film
17 formed on the organic passivation film 16. Note that the
wall-like peripheral spacer 25 and the inorganic insulating
film 17 formed on the organic passivation film 16 come into
contact to provide the gap between the TFT substrate 10 and
the counter substrate 20 in the peripheral portion.

[0044] The profile of the alignment film 19 on the side of
the TFT substrate 10 is provided by a concave portion formed
in the organic passivation film 16 as well as a removal portion
of the organic passivation film 16. A concave portion 161 and
removal portion 162 of the organic passivation film 16 are
formed in a groove shape, in the direction parallel to the side
of the TFT substrate 10. In other words, the walls formed
inside the concave portion 161 and removal portion 162 of the
organic passivation film 16, respectively, serve as alignment
film stoppers. In FIG. 2, two concave portions 161 are formed
in the organic passivation film 16, and one removal portion
161 is formed on the outside of the concave portion 161. The
organic passivation film 16 is thick with a thickness of about
2 to 3 pm. Thus, the concave portion 161 can be formed with
a depth of about 1 to 1.5 pm, which can be used as the
alignment film stopper. In other words, triple alignment stop-
pers are formed on the side of the TFT substrate 10. When the
profile of the alignment film 19 may not be controlled by the
first concave portion 161, it is possible to control the profile of
the alignment film 19 by the second concave portion 161 and
further by the removal portion 162.

[0045] A transparentelectrode 18 ofindium tin oxide (ITO)
is formed on the inorganic insulating film 17 to extend in the
direction perpendicular to the paper. This is formed at the
same time as the formation of the second electrode with a
comb shape or slits in the display area. An ITO 18 has poor
compatibility with the alignment film 19 compared to the
inorganic insulating film 17. Thus, it is possible to prevent the
alignment film material from easily flowing beyond the con-
vex portion, which is generated as a result of the formation of
the concave portion 161 in the organic passivation film 16.
The film thickness of the I'TO 18 is about 40 nm to 50 nm.
[0046] Theconcave portion 161 and removal portion 162 of
the organic passivation film 16 are formed so as to avoid the
columnar spacer 24 formed in the counter substrate 20. The
second concave portion 161 from the inside, as well as the
removal portion 162 of the organic passivation film 16 are
formed at the position corresponding to the wall-like align-
ment film stopper 26 formed in the counter substrate 20.
Because moisture or other liquid enters from the outside
through the organic passivation film 16, the removal portion
162 is formed in the organic passivation film 16 as shown in
FIG. 2 to block the moisture or other liquid in the removal
portion 162, thereby preventing the moisture or other liquid
from penetrating into the display area 100 of the liquid crystal
display panel.

[0047] In the present invention, the concave portion 161
and removal portion 162 formed in the organic passivation
film 16 have an important role in the TFT substrate 10, in
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addition to providing the profile of the alignment film 19. In
other words, as shown in FIG. 2, if the concave portion 161
and removal portion 162 of the organic passivation film 16 are
not present, the distance between the wall-like alignment film
stopper 26 formed in the counter substrate 20 and the inor-
ganic insulating film 17 formed on the organic passivation
film 16 is g2, and the gap is small. In this case, the sealing
material 30, which is a viscous solid before curing, is pre-
vented from spreading by the wall-like alignment film stopper
26 formed in the counter substrate 20. As a result, the sealing
material 30 is unevenly present, so that the gap between the
TFT substrate 10 and the counter substrate 20 varies in the
seal portion.

[0048] Inthe present invention, the concave portion 161 or
the removal portion 162 is formed in the organic passivation
film 16 on the side of the TFT substrate 10, at the position
corresponding to the wall-like alignment film stopper formed
in the counter substrate 20. Thus, the distance between the
wall-like alignment film stopper 26 and the bottom of the
concave portion 161 is increased to g2 or g3, respectively. As
a result, the sealing material 30, which is a viscous solid
before curing, can spread through between the wall-like
alignment film stopper 26 and the TFT substrate 10. In this
way, the sealing material 30 can be uniformly formed when
the TFT substrate 10 and the counter substrate 20 are bonded
together with the sealing material 30.

[0049] Further, in the structure shown in FIG. 2, the wall-
like alignment film stopper 26 is formed at the position where
the stripe-like color filter 22 is not present in the counter
substrate 20, so that it is possible to form a larger gap between
the wall-like alignment film stopper 26 and the TFT substrate
10. According to the structure of the present invention shown
in FIG. 2, it is possible to form a gap in the range of 2 um to
2.5 pm between the end of the wall-like alignment film stop-
per 26 and the TFT substrate 10. Thus, the sealing material 30,
which is a viscous solid before curing, can easily move
between the wall-like alignment film stopper 26 and the TFT
substrate 10. The gap between the wall-like alignment film
stopper 26 and the TFT substrate 10 in the removal portion
162 of the organic passivation film can be made larger than the
gap in the concave portion 161. It is preferable that the gap
between the end of the wall-like alignment film stopper 26
and the TFT substrate 10 is 2 um or more, in the portion where
the concave portion 161 of the organic passivation film 16 is
formed or in the removal portion 162 of the organic passiva-
tion film 16.

[0050] In FIG. 2, the width w1 of the concave portion 161
or removal portion 162 of the organic passivation film 16 is,
for example, 120 pm, and the width w2 of the convex portion
of the organic passivation film generated as a result of the
formation of the concave portion 161 and the removal portion
162 in the organic passivation film 16 is, for example, 50 pm.
[0051] InFIG. 2, the sealing material 30 is formed bypass-
ing the columnar spacer 24 to the position where a portion of
the sealing material 30 overlaps the alignment film 19. The
inside of the sealing material 30 is filled with liquid crystal.
The position separated from the inside of the sealing material
30 by a predetermined distance is the display area 100.

Second Embodiment

[0052] FIG. 5is a cross-sectional view of the seal portion,
which shows a second embodiment of the present invention.
FIG. 2 corresponds to the A-A cross section of FIG. 1. F1IG. 5
is different from FIG. 2 ofthe first embodiment in the concave
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portion 161 and removal portion 162 formed in the organic
passivation film 16 in the TFT substrate 10. In FIG. 5, the
concave portions 161 are formed at three positions, and the
removal portion 162 is formed on the outside of the three
concave portions 161. In other words, in FIG. 5, the part
blocking the alignment film is formed at four positions as seen
from the cross section. However, taking into account the
bonding strength of the sealing material 30, it is preferable
that the alignment film material is blocked by the inner con-
cave portion 161 as much as possible.

[0053] In FIG. 5, the wall-like alignment film stopper 26
formed in the counter substrate 20 is formed at the position
corresponding to the concave portion 161 of the organic pas-
sivation film 16 of the TFT substrate 10. In the first embodi-
ment, one wall-like alignment film stopper 26 is formed at the
position corresponding to the concave portion 161 of the
organic passivation film 16, and the other wall-like alignment
film stopper 26 is formed in the removal portion 162 of the
organic passivation film 16. However, in the present embodi-
ment shown in FIG. 5, both of the two wall-like alignment
film stoppers 26 are formed at the positions corresponding to
the concave portions 161 ofthe organic passivation film 16 on
the side of the TFT substrate 10. The effect is substantially the
same.

[0054] InFIG. 5, the wall-like alignment film stopper 26 is
not formed at the position corresponding to the removal por-
tion 162 of the organic passivation film on the side of the
counter substrate 20. Thus, the width w3 of the removal
portion is not necessarily the same as the width wl of the
concave portion, and may be less than w1. In other words, any
width is possible as long as the moisture or other liquid is
prevented from entering from the outside through the organic
passivation film 16.

[0055] Further, the profile of the alignment film 19 is pro-
vided by the convex portion of the overcoat film 23 formed by
the color filter line 22 on the side of the counter substrate 20.
The present embodiment is the same as the first embodiment
in that the alignment film material is blocked by the wall-like
alignment film stopper 26 when the alignment film 19 extends
beyond the convex portion.

[0056] In the first and second embodiments, two wall-like
alignment film stoppers 26 are formed in the counter substrate
20 as seen from the cross section. However, one wall-like
alignment film stopper 26 or three or more wall-like align-
ment film stoppers 26 can be formed. The number of wall-like
alignment film stoppers 26 can be determined by how much
the width of the frame area is reduced.

[0057] FIGS. 2,5 and other figures have been described by
taking the liquid crystal display device of IPS mode as an
example. However, the present invention is not limited to the
TIPS mode and can be applied to liquid crystal display devices
of other modes. Note that in the IPS mode, a so-called photo
alignment film may be used. The IPS mode liquid crystal
display device does not require a so-called pretilt angle and is
suitable for photo alignment.

[0058] The photo alignment provides uniaxial anisotropy
to the alignment film, for example, by irradiation of polarized
ultraviolet rays of 300 nm or less, to break the main chain of
the alignment film formed of polyimide, and the like, in a
predetermined direction. In this way, the surface of the align-
ment film is weakened by ultraviolet rays in the photo align-
ment, so that the bonding strength with the sealing material of
the alignment film is reduced compared to the case of the
rubbing alignment. Thus, the present invention is particularly
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effective in the liquid crystal display device with the align-
ment film subjected to photo alignment.

[0059] The cross-sectional shape of the columnar spacer
may be circular or polygonal. Further, the columnar spacer
may be a columnar spacer, or may be spindle shaped, or may
have a flat shape in the top by cutting the spindle-shaped end
portion. Further, the meaning of the phrase “the wall-like
structure is parallel to the side of the counter substrate” indi-
cates the direction in which the entire wall-like structure
extends, including a shape being at a slight angle to the side of
the counter substrate as well as a shape locally at an angle to
the side.

What is claimed is:

1. A liquid crystal display device comprising:

a TFT substrate including a TFT, an organic passivation
film formed to cover the TFT, and a first orientation film;
and

a counter substrate including a columnar spacer and a
second alignment film,

wherein the TFT substrate and the counter substrate are
bonded together with a sealing material in a seal portion,

wherein a liquid crystal is interposed between the TFT
substrate and the counter substrate,

wherein a wall-like structure is formed in the seal portion
of the counter substrate, in a direction parallel to a side of
the counter substrate, and

wherein a concave portion of the organic passivation film is
formed at a position corresponding to the wall-like
structure of the TFT substrate, ina direction parallel to a
side of the TFT substrate.

2. The liquid crystal display device according to claim 1,
wherein a portion of the sealing material overlaps the first
alignment film or the second alignment film.

3. The liquid crystal display device according to claim 2,
wherein the height of the wall-like structure is less than the
height of the columnar spacer.

4. The liquid crystal display device according to claim 3,

wherein a stripe-like color filter is formed in the seal por-
tion of the counter substrate,

wherein an overcoat film is formed on the stripe-like color
filter, and

wherein the columnar spacer is formed on the stripe-like
color filter with the overcoat film interposed therebe-
tween.

5. The liquid crystal display device according to claim 4,
wherein the wall-like structure is formed at a position where
the stripe-like color filter is not present.

6. The liquid crystal display device according to claim 1,
wherein a plurality of the wall-like structures are formed.

7. The liquid crystal display device according to claim 1,
wherein a distance between an end of the wall-like structure
and the TFT substrate at a position where a concave portion of
the organic passivation film is formed is 2 pm or more.

8. A liquid crystal display device comprising:

a TFT substrate including a TFT, an organic passivation
film formed to cover the TFT, and a first alignment film;
and

a counter substrate including a columnar spacer and a
second alignment film,

wherein the TFT substrate and the counter substrate are
bonded together with a sealing material in a seal portion,

wherein a liquid crystal is interposed between the TFT
substrate and the counter substrate,
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wherein a wall-like structure is formed in the seal portion
of the counter substrate, in a direction parallel to a side of
the counter substrate, and

wherein a removal portion of the organic passivation film is

formed at a position corresponding to the wall-like
structure of the TFT substrate, in a direction parallel to a
side of the TFT substrate.

9. The liquid crystal display device according to claim 8,

wherein another wall-like structure is formed in the seal

portion of the counter substrate, in a direction parallel to
the side of the counter substrate, and

wherein a concave portion is formed in the organic passi-

vation film at a position corresponding to the other wall-
like structure of the TFT substrate, in a direction parallel
to the side of the TFT substrate.

10. The liquid crystal display device according to claim 9,
wherein a portion of the sealing material overlaps the first
alignment film or the second alignment film.

11. The liquid crystal display device according to claim 1,
wherein the liquid crystal display device is a liquid crystal
display device of IPS mode.

12. The liquid crystal display device according to claim 8,
wherein the liquid crystal display device is a liquid crystal
display device of IPS mode.

13. The liquid crystal display device according to claim 11,
wherein the first and second alignment films are subjected to
photo alignment.

14. The liquid crystal display device according to claim 12,
wherein the first and second alignment films are subjected to
photo alignment.
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