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(57) ABSTRACT

A liquid crystal display device is provided in which color
unevenness can be reduced and inhibited in the peripheral
display area even when the display device has a narrow frame.
In the liquid crystal display device, liquid crystal sandwiched
between a TFT substrate and a CF substrate and sealed by a
seal is disposed in a frame portion. The CF substrate has a
BM, a color resist film, an OC, an alignment film, and a wall
that inhibits the alignment film from expanding outward. In
the area where the wall is disposed, the BM and color resist
film on the CF substrate are removed.

CPC ..o GO2F 1/1339; GO2F 1/13392; GO2F 13 Claims, 14 Drawing Sheets
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1
LIQUID CRYSTAL DISPLAY DEVICE

CLAIM OF PRIORITY

The present application claims priority from Japanese
patent application JP 2013-170266 filed on Aug. 20, 2013 the
content of which is hereby incorporated by reference into this
application.

FIELD OF THE INVENTION

The present invention relates to a liquid crystal display
device having a narrow frame.

BACKGROUND ART OF THE INVENTION

In liquid crystal display devices, a TFT substrate in which
pixels having pixel electrodes and thin-film transistors (TFT)
are formed in the matrix and a counter substrate (CF sub-
strate) facing the TFT substrate and having a color filter etc.
formed correspondingly to the pixel electrodes of the TFT
substrate are disposed. A sealant that seals a liquid crystal
composition is provided around the substrates. An alignment
film and the sealant are provided near to one another to meet
a request for making a periphery portion (frame) small rela-
tive to a display area, which is the so-called narrowing of a
frame. The liquid crystal display device in which an align-
ment film is formed even in the sealant area is disclosed in
JP-A No. 2007-304452, for example.

SUMMARY OF THE INVENTION

In the periphery portion (frame) relative to the display area,
the inventors have prototyped and examined a liquid crystal
display device having a wall to inhibit an alignment film from
expanding beyond a predetermined position. The wall placed
in the frame has been formed at the time when a columnar
spacer (placed in the available display area) is formed to
adjust the distance between the TFT substrate and CF sub-
strate. No abnormality has been seen in characteristics of a
liquid crystal display device having a large frame in particu-
lar. Color unevenness has been seen in the peripheral display
area of a liquid crystal display device having a narrow frame.

An object of the present invention is to provide a liquid
crystal display device in which color unevenness in the
peripheral display area can be reduced and inhibited even
when the display device has a narrow frame.

As one embodiment for addressing the above object, a
liquid crystal display device having an available display area
and a frame portion that surrounds the available display area
has the following characteristics. A first substrate, a second
substrate, and liquid crystal sandwiched between the first
substrate and the second substrate and sealed by a seal are
placed in the frame portion. The second substrate has: a film
stack in which a black matrix (BM), a color filter (color resist
film), and an overcoat (OC) are stacked sequentially;

an alignment film placed to the overcoat on the liquid
crystal side; and a wall that inhibits the alignment film from
expanding outwardly toward the available display area. The
seal is disposed over the wall. At least any one of the black
matrix, color resist film, and Overcoat is removed partially in
the area where the wall is disposed. The distance from the
wall in the partial removal portion to the first substrate is
larger than the distance from the wall provided other than the
partial removal portion to the first substrate.

According to the present invention, it may be possible to
provide a liquid crystal display device in which color uneven-
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2

ness in the peripheral display area can be reduced and inhib-
ited even when the display device has a narrow frame.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic plan view of a liquid crystal display
device which the inventors have examined and which relates
to each embodiment of the present invention;

FIG. 2 is a schematic cross sectional view of a frame
portion in the liquid crystal display device the inventors have
examined.

FIG. 3 isa plan view of a frame portion in the liquid crystal
display device (the frame is wide) the inventors have exam-
ined to explain the flows of an alignment film and sealant;

FIG. 4 is a plan view of a frame portion in the liquid crystal
display device (the frame is narrow) the inventors have exam-
ined to explain flows of an alignment film and sealant;

FIG. 5A is a schematic cross sectional view of the frame
portion in the liquid crystal display device of the first embodi-
ment of the present invention;

FIG. 5B is a schematic plan view of the liquid crystal
display device of the first embodiment of the present inven-
tion, in which the upper portion is a CF substrate and the
lower portion is a TFT substrate;

FIG. 6A is a schematic cross sectional view of the frame
portion in the liquid crystal display device of the second
embodiment of the present invention;

FIG. 6B is a schematic plan view of the liquid crystal
display device of the second embodiment of the present
invention, in which the upper portion is the CF substrate and
the lower portion is the TFT substrate;

FIG. 7A is a schematic cross sectional view of the frame
portion in the liquid crystal display device of the third
embodiment of the present invention;

FIG. 7B is a schematic plan view of the liquid crystal
display device of the third embodiment of the present inven-
tion, in which the upper portion is the CF substrate and the
lower portion is the TFT substrate;

FIG. 8A is a schematic cross sectional view of the frame
portion in the liquid crystal display device of the fourth
embodiment of the present invention;

FIG. 8B is a schematic plan view of the liquid crystal
display device of the fourth embodiment of the present inven-
tion, in which the upper portion is the CF substrate and the
lower portion is the TFT substrate;

FIG. 9A is a schematic cross sectional view of the frame
portion in the liquid crystal display device of the fifth embodi-
ment of the present invention;

FIG. 9B is a schematic plan view of the liquid crystal
display device of the fifth embodiment of the present inven-
tion, in which the upper portion is the CF substrate and the
lower portion is the TFT substrate;

FIG. 10A is a schematic cross sectional view of the frame
portion in the liquid crystal display device of the sixth
embodiment of the present invention;

FIG. 10B is a schematic plan view in the liquid crystal
display device of the sixth embodiment of the present inven-
tion, in which the upper portion is the CF substrate and the
lower portion is the TFT substrate;

FIG. 11A is aschematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (prepara-
tion of a glass substrate);

FIG. 11B is aschematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (applica-
tion of a black matrix);
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FIG. 11C is aschematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (UV radia-
tion using a photomask for the black matrix);

FIG. 11D is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (removal
of an excessive black matrix);

FIG. 11E is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (applica-
tion of a color resist (red R));

FIG. 11F is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
ofthe second embodiment of the present invention (UV radia-
tion using a photomask for the red resist);

FIG. 11G is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (removal
of an unnecessary color resist);

FIG. 11H is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (applica-
tion of a color resist (green 3));

FIG. 111 1s a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (UV radia-
tion using a photomask for the green resist);

FIG. 11J is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (removal
of unnecessary color resist);

FIG. 11K is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (applica-
tion of a color resist (blue B));

FIG. 11L is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (UV radia-
tion using a photomask for the blue resist);

FIG. 11M is a schematic cross sectional view for explain-
ing the manufacturing process of the liquid crystal display
device of the second embodiment of the present invention
(removal of unnecessary color resist);

FIG. 11N is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (applica-
tion of an Overcoat),

FIG. 110 is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (applica-
tion of an SOC film and UV radiation using a photoresist
mask for the SOC film);

FIG. 11P is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (removal
of an unnecessary SOC film: formation of a wall and a colum-
nar spacer);

FIG. 11Q is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (applica-
tion of an alignment film);

FIG. 11R is aschematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (applica-
tion of a sealant);
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FIG. 118 is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (bonding
of the CF substrate and TFT substrate); and

FIG. 11T is a schematic cross sectional view for explaining
the manufacturing process of the liquid crystal display device
of the second embodiment of the present invention (the seal
has expanded and the process has completed).

PREFERRED EMBODIMENTS OF THE
INVENTION

The present inventors have investigated the cause of color
unevenness in the peripheral display area of a liquid crystal
display device having a narrow frame. FIG. 1 shows a sche-
matic plan view of a liquid crystal display device 100 the
inventors have examined. An available display area 210 is
arranged in the central portion, the periphery of which is a
frame 220 to form a wall 106 that blocks an alignment film
and a seal 400. Reference numeral 230 denotes a terminal
portion. FIG. 2 shows a schematic cross sectional view taken
along Line A-A' (frame portion) of FIG. 1. A TFT substrate
and a CF substrate (counter substrate) are joined together. The
TFT substrate includes a glass substrate 201 and a film stack
(TFT film) 202 having an organic insulating film, an inor-
ganic insulating film, metal wiring, a semiconductor layer,
etc. The CF substrate has a glass substrate 101, a black matrix
(BM) 102, an overcoat (OC) 103, a wall 106 that blocks an
alignment film, and an alignment film 104. Between the TFT
substrate and the CF substrate, liquid crystal 300 and a seal
400 that seals the liquid crystal is formed. The dashed line in
FIG. 2 schematically shows the top end (the end toward the
available display area) of the seal when the frame is narrow.
Sign a0 shows a space between the wall 106 and TFT sub-
strate. FIG. 3 and FIG. 4 show plan views near Line A-A'
(frame portion) of FIG. 1. Reference numeral 210 shows the
available display area. Reference numeral 221 denotes a wide
frame. Reference numeral 222 denotes a narrow frame. FIG.
3 shows a case where the frame is wide, and the alignment
film 104 expands in arrow 105 and is stopped by the wall 106.
By being inserted between the TFT substrate and the CF
substrate, the seal 400 expands in arrow 401 and stops short of
the wall 106. On the other hand, FIG. 4 shows a case where the
frame is narrow, in which the alignment film 104 expands in
arrow 105 and stops by the wall 106, but it is difficult for the
seal 400 to get over the wall 106 and to enter the area on the
opposite side of the wall (only up to the dashed line portion at
best). That is, the seal 400 is stopped by the wall 106, and thus
cannot be fully expanded (collapsed). Especially, the gap
between the TFT substrate and the CF substrate expands in
the sealing area to be over a predetermined value. This has
been found to cause color shift. The present invention has
been produced by this knowledge. While stopping the align-
ment film, the space (a0 shown in FIG. 2) between the wall
106 and the TFT substrate is increased to ensure the way of
the seal. Hereafter, the present invention is explained using
embodiments. The same reference numerals show the same
components in Figures.

[First Embodiment]

The first embodiment of the present invention is described
using FIG. 5A FIG. 5B, and FIGS. 11A to 11T. FIG. 5Ais a
schematic cross sectional view ofthe frame portion in aliquid
crystal display device of this embodiment. FIG. 5B is a sche-
matic plan view of the liquid crystal display device of this
embodiment, in which the upper portion is a CF substrate, and
the lower portion is a TFT substrate.
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In this embodiment, to make a distance al between the wall
106 that stops the expansion of the alignment film 104 and the
topmost surface of the TFT substrate larger than a distance a0
shown in FIG. 2, the black matrix (BM) 102 and a color resist
film (color filter) 107 on the CF substrate are removed in the
area where the wall 106 is formed. As a result, the distance al
is ensured wider than the distance a0 by the total thickness of
the BM 102 and color resist film 107. As a result, the seal 400
expands over the wall 106 easily, and variation of the distance
between the TFT substrate and the CF substrate can be
reduced. As a result, color unevenness in the peripheral dis-
play area can be inhibited. The alignment film 104 is stopped
by the wall 106 and inhibited from expanding. As a result, the
reliability life can be ensured. Additionally, since the BM 102
and color resist film 107 are processed and then used in the
available display area, these films in the wall portion of the
frame can be removed without increasing the process number.
However, in this embodiment, since the BM 102 is removed,
light dropout may occur. As a countermeasure against the
light dropout, a light shielding metal film 203 may be dis-
posed to the TFT substrate. As in other embodiments, when
films on the CF substrate, such as the black matrix and color
resist film, are removed in the wall portion, thicknesses of the
films are reduced to achieve some advantageous effect with-
out removing the film completely. Further, by removing the
films on the CF substrate, such as the black matrix and color
resist film in the wall portion, moisture can be blocked from
entering from the outside through the films.

Next, a method of manufacturing the liquid crystal display
device shown in this embodiment is explained using FIGS.
11A to 11T. First, the glass substrate 101 is prepared to form
the black matrix, color resist, wall, etc. (FIG. 11A). In the
explanatory view, the right-hand side from the center shows
the available display area, and the left-hand side from the
center shows the frame. Next, a black matrix for light shield-
ing is applied to form the BM 102 of 1.5 pm in thickness (FIG.
11B). Next, an ultraviolet (UV) radiation 112 is applied using
aphotomask 111a for the black matrix (FI1G. 11C). Then, the
excessive black matrix is removed to form the BM 102 having
a desired pattern (FIG. 11D). In this case, not only the black-
matrix in the available display area but also the black matrix
in the wall area of the frame is removed. The width of this area
is 50 pm.

Next, a color resist (for example, red R) is applied to form
acolor resist film 107R of 2 um (FIG. 11E). Subsequently, the
UV radiation 112 is applied using a photomask 1115 for the
red resist (FIG. 11F). Then, the excessive red resist film is
removed to form the red resist film 107R having a desired
pattern (FIG. 11G).

Next, a green resist is applied to form a color resist film
107G of 2 um (FIG. 11H). Subsequently, the UV radiation
112 is applied using a photomask 111¢ for the green resist
(FIG. 111). Then, the excessive green resist film is removed to
form the green resist film 107G having a desired pattern (FIG.
11J).

Next, ablueresistis applied to form a color resist film 1078
of 2 um (FIG. 11K). Subsequently, the UV radiation 112 is
applied using a photomask 1114 for the blue resist (FIG.
11L). Then, the excessive blue resist film is removed to form
the blue resist film 107B having a desired pattern (FIG. 11M).
In this case, not only the blue resist film in the available
display area but also the blue resist film in the wall area of the
frame is removed.

Next, an overcoat (OC) is applied to form the OC 103 of 2
um (FIG. 11N). Subsequently, a SOC (Space On Color filter)
resist is applied on the Overcoat to form a SOC resist film of
3 um, and the UV radiation 112 is applied using a photomask
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111e for the SOC resist film (FIG. 110). Then, the excessive
SOC resist film is removed to form the SOC resist film 106
having adesired pattern (FIG. 11P). In this case, a column 106
that defines the distance between the TFT substrate and CF
substrate is formed in the available display area (right-hand
side of the figure), and the wall 106 that inhibits the expansion
of the alignment film is formed in the frame (left-hand side of
the figure). Although only one column 106 is described in this
figure, multiple columns are formed in fact.

Next, the alignment film is applied to the available display
area. Part of this alignment film expands from the available
display area to the frame, enters the concave portion formed
by removing the BM 102 and color resist film 107, and is
stopped by the wall 106 of the SOC resist film formed in the
concave portion (FIG. 11Q). The thickness of the alignment
film is about 0.1 um. Subsequently, the seal 400 that seals the
liquid crystal is applied to a predetermined portion of the
frame (FIG. 11R). Then, this substrate (CF substrate) and a
separately manufactured TFT substrate having the film stack
202 of 10 pm are laminated (FIG. 11S) and bonded to one
another to achieve the structure of the liquid crystal display
device shown in FIG. 5A (FIG. 11T). The concave (slot)
portion of the wall area where the black matrix and the color
resist film are partially removed is usable as a pool for the
alignment film to improve the effect of stopping the align-
ment film. In FIGS. 118 and 11T, unlike in FIG. SA, the upper
and lower substrates are reversed, in which the upper portion
is the TFT substrate and the lower portion is the CF substrate.
The light shielding metal film 203 is 70 wm in width to cover
the area (50 um in width) where the BM 102 has been
removed. Since the light shielding metal film provided to the
TFT substrate can be formed in time with formation of the
gate electrode, there is no increase in the process number.

When the liquid crystal display device 100 shown in FIG.
1 is produced using the above manufacturing method, color
unevenness in the peripheral liquid crystal display device area
does not occur.

As mentioned above, according to this embodiment, it may
be possible to provide a liquid crystal display device in which
color unevenness in the peripheral display area can be
reduced and inhibited even the liquid crystal display device
has a narrow frame. The removal of the Overcoat not con-
tained in the normal manufacturing process is not contained.
In the machining process contained in the normal manufac-
turing process, BM and the color resist film are removed in the
portion where the wall of the SOC resist film is formed.
Without increase of the manufacturing process, the distance
between the wall 106 and TFT substrate can be expanded.
Although the wall is formed simultaneously with the SOC in
this embodiment, two SOCs having different heights (a main
SOC and a sub SOC lower than the main SOC in height) may
be formed depending on a display device. In this case, when
the wall is formed using the sub SOC, the seal gets over the
wall easier.

[Second Embodiment]

The second embodiment of the present invention is
described using FIGS. 6A and 6B. Unless otherwise indi-
cated, the subject matters described in embodiment 1 but not
described in this embodiment are applicable in this embodi-
ment. FIG. 6A is a schematic cross sectional view of a frame
portion in the liquid crystal display device of this embodi-
ment. FIG. 6B is a schematic plan view of the liquid crystal
display device of this embodiment, in which the upper portion
is the CF substrate, and the lower portion is the TFT substrate.

In this embodiment, to make a distance a2 between the wall
106 that stops the expansion of the alignment film 104 and the
topmost surface of the TFT substrate larger than the distance
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a0 shown in FIG. 2, the black matrix (BM) 102, the color
resist film 107, and the overcoat (OC) 103 on the CF substrate
are removed in the area where the wall 106 is formed. Thus,
the distance a2 is ensured wider than the distance a0 by the
total thickness of the BM 102, the color resist film 107, and
the OC 103. Therefore, the seal 400 expands over the wall 106
easier than in the structure shown in the embodiment 1, and
variation of the distance between the TFT substrate and CF
substrate can be reduced. Consequently, the generation of the
color unevenness in the peripheral display area can be inhib-
ited. Additionally, the alignment film 104 is stopped by the
wall 106 and can be inhibited from expanding. As a result, the
reliability life is securable. However, in this embodiment,
since the BM 102 is removed, light dropout may occur. As a
countermeasure against the light dropout, the light shielding
metal film 203 may be disposed to the TFT substrate, for
example.

Following the manufacturing method shown in FIGS. 11A
to 11T, the liquid crystal display device 100 shown in FIG. 1
is produced. The difference of this embodiment from embodi-
ment 1 in the manufacturing method is that the process of
removing the overcoat in the area where the wall 106 of the
SOC resist film is formed is added. As a result of evaluating
this liquid crystal display device, color unevenness in the
peripheral liquid crystal display device area does not occur.

As mentioned above, according to this embodiment, it may
be possible to provide a liquid crystal display device in which
color unevenness can be reduced and inhibited in the periph-
eral display area even when the display has a narrow frame. In
the area to form the wall 106 of the SOC resist film, since the
Overcoat in addition to the black matrix and color resist film
is removed, the distance between the wall and the TFT film
(insulating layer) of the TFT substrate can be made longer
than in the structure shown in embodiment 1.

[Third Embodiment]

The third embodiment of the present invention is described
using FIGS. 7A and 7B. Unless otherwise indicated, the
subject matters described in embodiment 1 but not described
in this embodiment are applicable to this embodiment. FIG.
7A is a schematic cross sectional view of a frame portion in
the liquid crystal display device of this embodiment. FIG. 7B
is a schematic plan view of the liquid crystal display device of
this embodiment, in which the upper portion is the CF sub-
strate, and the lower portion is the TFT substrate.

In this embodiment, to make a distance a3 between the wall
106 that stops the expansion of the alignment film 104 and the
topmost surface of the TFT substrate larger than the a shown
in FIG. 2, the color resist film 107 and the overcoat (OC) 103
on the CF substrate are removed in the area where the wall
106 is formed. Therefore, the distance a3 can be ensured
wider than the distance a0 by the total thickness of the color
resist film 107 and the OC 103. The seal 400 expands over the
wall 106 easier than in the structure shown in the embodiment
1, and variation of the distance between the TFT substrate and
CF substrate can be reduced. As a result, the generation of the
color unevenness in the peripheral display area can be inhib-
ited. The alignment film 104 is stopped by the wall 106 and
can be inhibited from expanding. Therefore, the reliability
life is securable. In this embodiment, since the BM 102 is not
removed, a countermeasure against light dropout is unneces-
sary.

Following the manufacturing method shown in FIGS. 11A
to 11T, the liquid crystal display device 100 shown in FIG. 1
is produced. The difference of this embodiment from embodi-
ment 2 in the manufacturing method is that the process of
removing the black matrix in the area where the wall 106 of
the SOC resist film is formed is unnecessary. As a result of
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evaluating this liquid crystal display device, color unevenness
in the peripheral liquid crystal display device area does not
occur.

As mentioned above, according to this embodiment, it may
be possible to provide a liquid crystal display device in which
color unevenness in the peripheral display area can be
reduced and inhibited even when the liquid crystal display
device has a narrow frame. In the area to form the wall 106 of
the SOC resist film, since the black matrix is not removed, a
countermeasure against the light dropout is unnecessary.
[Fourth Embodiment]

The fourth embodiment of the present invention is
described using FIGS. 8A and 8B. Unless otherwise indi-
cated, the subject matters described in the embodiment 1 but
not described in this embodiment are also applicable to this
embodiment. FIG. 8A is a schematic cross sectional view of
a frame portion in the liquid crystal display device of this
embodiment. FIG. 8B is a schematic plan view of the liquid
crystal display device of this embodiment, in which the upper
portion is the CF substrate, and the lower portion is the TFT
substrate.

In this embodiment, to make a distance a4 between the wall
106 that stops the expansion of the alignment film 104 and the
topmost surface of the TFT substrate longer than the a0 shown
in FIG. 2, the color resist film 107 on the CF substrate is
removed in the area where the wall 106 is formed. Conse-
quently, the distance a4 is ensured wider than the distance a0
by the thickness of the color resist film 107. Therefore, the
seal 400 expands easily over the wall 106, and variation of the
distance between the TFT substrate and the CF substrate can
be reduced. Accordingly, the generation of the color uneven-
ness in the peripheral display area can be inhibited. The
alignment film 104 is stopped by the wall 106 and can be
inhibited from expanding. As a result, the reliability life is
securable. Since the color resist film 107 is processed and
then used in the available display area, the removal ofthis film
in the wall portion of the frame can be performed without
increasing the process number. In this embodiment, since the
BM 102 is not removed, light dropout does not occur and a
countermeasure against the light dropout is unnecessary.

Following the manufacturing method shown in FIGS. 11A
to 11T, the liquid crystal display device 100 shown in FIG. 1
is produced. The difference of this embodiment from embodi-
ment 1 in the manufacturing method is that the process of
removing the black matrix in the area where the wall 106 of
the SOC resist film is formed is unnecessary. As a result of
evaluating this liquid crystal display device, color unevenness
in the peripheral liquid crystal display device area does not
occur.

As mentioned above, according to this embodiment, it may
be possible to provide a liquid crystal display device in which
the color unevenness in the peripheral display area can be
reduced and inhibited even when the liquid crystal display
device has a narrow frame. Removal of the Overcoat not
contained in the normal manufacturing process is not con-
tained. The color resist film in the portion where the wall of
the SOC resist film is formed is removed in the machining
process contained in the normal manufacturing process. As a
result, the distance between the wall 106 and the TFT sub-
strate can be expanded without increasing the manufacturing
process number. In the area to form the wall 106 of the SOC
resist film, since the black matrix is not removed, a counter-
measure against light dropout is unnecessary.

[Fifth Embodiment]

The fifth embodiment of the present invention is described
using FIGS. 9A and 9B. Unless otherwise indicated, the
subject matters described in embodiment 1 but not described
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in this embodiment are also applicable to this embodiment.
FIG. 9A is a schematic cross sectional view of the frame
portion in the liquid crystal display device of this embodi-
ment. FIG. 9B is a schematic plan view of the liquid crystal
display device of this embodiment, in which the upper portion
is the CF substrate, and the lower portion is the TF T substrate.
In this embodiment, no color resist film is provided to the
frame.

In this embodiment, to make a distance a5 between the wall
106 that stops the expansion of the alignment film 104 and the
topmost surface of the TFT substrate larger than the a0 shown
in FIG. 2 (the case where there is no color resist film in FIG.
2 is assumed), the black matrix (BM) 102 on the CF substrate
is removed in the area where the wall 106 is formed. The
distance a5 can be ensured wider than the distance a0 by the
thickness of the BM 102. Accordingly, the seal 400 expands
easily over the wall 106, and variation of the distance between
the TFT substrate and the CF substrate can be reduced. Con-
sequently, the generation of the color unevenness in the
peripheral display area can be inhibited. The alignment film
104 is stopped by the wall 106 and can be inhibited from
expanding. As a result, the reliability life is securable. Since
the BM 102 is processed and then used in the available display
area, the removal of this film in the wall portion of the frame
can be performed without increasing the process number.
However, in this embodiment, since the BM 102 is removed,
light dropout may occur. As a countermeasure against the
light dropout, the light shielding metal film 203 may be dis-
posed to the TFT substrate, for example.

Following the manufacturing method shown in FIGS. 11A
to 11T, the liquid crystal display device 100 shown in FIG. 1
is produced. The difference of this embodiment from embodi-
ment 1 in the manufacturing method is that no color resist film
is leftin the frame. As a result of evaluating this liquid crystal
display device, the color unevenness in the peripheral liquid
crystal display device area does not occur.

As mentioned above, according to this embodiment, it may
be possible to provide a liquid crystal display device in which
color unevenness in the peripheral display area can be
reduced and inhibited even when the display device has a
narrow frame. The removal of the Overcoat not contained in
the normal manufacturing process is not contained. The black
matrix in the portion where the wall of the SOC resist film is
formed is removed in the machining process contained in the
normal manufacturing process. The distance between the
wall 106 and the TFT substrate can be expanded without
increasing the manufacturing process.

[Sixth Embodiment]

The sixth embodiment of the present invention is described
using FIGS. 10A and 10B. Unless otherwise indicated, the
subject matters described in embodiment 1 but not described
in this embodiment are applicable to this embodiment. FIG.
10A is a schematic cross sectional view ofa frame portion in
the liquid crystal display device of this embodiment. FIG.
10B is a schematic plan view of the liquid crystal display
device of this embodiment, in which the upper portion is the
CF substrate, and the lower portion is the TFT substrate. This
embodiment shows the case where there is no color resist film
in the frame.

In this embodiment, to make a distance a6 between the wall
106 that stops the expansion of the alignment film 104 and the
topmost surface of the TFT substrate larger than the a0 shown
in FIG. 2 (the case where there is no color resist film in FIG.
2 is assumed), the overcoat (OC) 103 on the CF substrate is
removed in the area where the wall 106 is formed. Therefore,
the distance a6 is ensured wider than the distance a0 by the
thickness of the OC 103. Therefore, the seal 400 expands
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easily over the wall 106, and variation of the distance between
the TFT substrate and CF substrate can be reduced. As a
result, the generation of the color unevenness in the peripheral
display area canbe inhibited. Additionally, the alignment film
104 is stopped by the wall 106 and can be inhibited from
expanding. As a result, the reliability life is securable.

Following the manufacturing method shown in FIGS. 11A
to 11T, the liquid crystal display device 100 shown in FIG. 1
is produced. The difference of this embodiment from embodi-
ment 5 in the manufacturing method is that the black matrix
102 on the CF substrate is not removed but the OC 103 is
removed in the area where the wall 106 is formed. As a result
of evaluating this liquid crystal display device, the color
unevenness in the peripheral liquid crystal display device area
does not occur.

As mentioned above, according to this embodiment, it may
be possible to provide a liquid crystal display device in which
the color unevenness in the peripheral display area can be
reduced and inhibited even when the liquid crystal display
device has a narrow frame. In the area to form the wall 106 of
the SOC resist film, since the black matrix is not removed, a
countermeasure against light dropout is unnecessary.

The present invention is not limited to the above embodi-
ments but includes various modifications. For example, even
when the color filter is formed to the TFT substrate, the
present invention is achievable by removing the black matrix
and Overcoat. Additionally, it may be possible that, in the
structure where no SOC is provided to the CF substrate and a
spacer is formed to the TFT substrate, the wall be formed
simultaneously with the spacer of the TFT substrate. In that
case, it may be also possible to remove part of a film formed
to the TFT substrate in the portion where the wall is formed.
Of course, a film of the counter substrate facing the wall may
be removed. Of course, an advantageous effect of the present
invention is obtainable by removing some film of the TFT
substrate facing the wall even when the wall is formed to the
CF substrate. The wall is provided having a shape to block the
overall periphery of the display area. No wall may be pro-
vided to the portion having a margin in the frame, such as the
terminal portion 230 of FIG. 1. Additionally, the above
embodiments describe liquid crystal display devices. Also in
an organic electroluminescent display device, to achieve
vapor proof, integration with a touch panel, etc., a substrate
facing a TFT substrate in which organic electroluminescent
elements are formed may be provided, and the TFT substrate
and counter substrate may be adhered to one another by
sealing. The present invention is applicable to an organic
electroluminescent display device having such a structure. In
that case, the color filter of the present invention can corre-
spond to arty organic electroluminescent display device using
a color filter. The present invention is also applicable to
organic electroluminescent display devices using other
organic films and inorganic films. The above embodiments
have been explained in detail for easy understanding of the
present invention. The embodiments are not limited to ones
having all the explained structures. Part of the structure of one
embodiment is replaceable with the structure of another
embodiment. The structure of another embodiment can be
added to that of one embodiment. Part of the structure of each
embodiment can be deleted, or added to or replaced with the
structure of another embodiment.

As mentioned above, the present invention has been
explained in detail, but also includes the following embodi-
ments of the invention.

(1) Ina display device having an available display area and

a frame portion surrounding the available display area, a
first substrate, a second substrate, and a seal that seals
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between the first substrate and the second substrate are
disposed in the frame portion, the second substrate has a
wall over which the seal is disposed, and the distance
from the second substrate in the area where the wall is
formed to the surface of'the first substrate facing the area
where the wall is formed is larger than the distance from
the periphery of the area where the wall is formed.

(2) Ina display device having an available display area and
a frame portion surrounding the available display area, a
first substrate, a second substrate, and a seal that seals
between the first substrate and the second substrate are
disposed in the frame portion, the second substrate has a
wall over which the seal is disposed, the height of the
wall is lower than the heights of multiple columns that
are formed in the available display area and that define
the distance between the first substrate and the second
substrate, and the distance from the wall to the first
substrate is increased in accordance with the lowness of
the wall relative to the multiple columns.

(3) Ina display device having an available display area and
a frame portion surrounding the available display area, a
first substrate, a second substrate, and liquid crystal
sandwiched between the first substrate and the second
substrate and sealed by a seal are disposed in the frame
portion, the second substrate has an alignment film and
a wall that inhibits the alignment film from expanding
outwardly toward the available display area, the seal is
disposed over the wall, and the distance from the second
substrate in the area where the wall is formed to the
surface of the first substrate facing the area where the
wall is formed is larger than the distance from the
periphery of the area where the wall is formed.

(4) Ina display device having an available display area and
a frame portion surrounding the available display area, a
first substrate, a second substrate, and liquid crystal
sandwiched between the first substrate and the second
substrate and sealed by a seal are disposed in the frame
portion, the second substrate has an alignment film and
a wall that inhibits the alignment film from expanding
outwardly toward the available display area, the seal is
disposed over the wall, the height of the wall is lower
than the heights of multiple columns that are formed in
the available display area and that define the distance
between the first substrate and second substrate, and the
distance from the wall to the first substrate is made wider
in accordance with the lowness of the wall relative to the
multiple columns.

What is claimed is:

1. A liquid crystal display device, comprising:

adisplay area and a frame portion surrounding the display
area;

a first substrate, a second substrate, and liquid crystal sand-
wiched between the first substrate and the second sub-
strate and sealed by a seal being disposed in the frame
portion;

wherein the second substrate has a black matrix, a color
filter, an overcoat are sequentially stacked, an alignment
film disposed to the liquid crystal side of the overcoat,
and a wall that inhibits the alignment film from expand-
ing outwardly toward the display area,
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wherein the seal is disposed over the wall,

and wherein at least one of layers of the black matrix, the
color filter, and the overcoat is partially removed in an
area where the wall is disposed, and a distance from the
wall in a portion for the partial removal to the first
substrate is larger than a distance from the wall provided
other than the portion for the partial removal to the first
substrate.

2. The liquid crystal display device according to claim 1,
wherein the removed layers are the black matrix and the color
filter.

3. The liquid crystal display device according to claim 2,
wherein the first substrate has a light shielding metal film
formed to cover an area for the removed black matrix.

4. The liquid crystal display device according to claim 1,
wherein the removed layers are the black matrix, the color
filter, and the overcoat.

5. The liquid crystal display device according to claim 4,
wherein the first substrate has a light shielding metal film
formed to cover an area for the removed black matrix.

6. The liquid crystal display device according to claim 1,
wherein the removed layers are the color filter and the over-
coat.

7. The liquid crystal display device according to claim 1,
wherein the removed layer is the color filter.

8. The liquid crystal display device according to claim 1,
wherein the wall is formed in the display area and formed of
an identical material with a plurality of columns that define a
distance between the first substrate and the second substrate.

9. A liquid crystal display device, comprising:

a display area and a frame portion surrounding the display
area;

a first substrate, a second substrate, and liquid crystal sand-
wiched between the first substrate and the second sub-
strate and sealed by a seal being disposed in the frame
portion;

wherein the second substrate has a black matrix, an over-
coat are sequentially stacked, an alignment film dis-
posed to the liquid crystal side of the overcoat, and a wall
that inhibits the alignment film from expanding out-
wardly toward the display area,

wherein the seal is disposed over the wall,

and wherein the black matrix or the overcoat on the second
substrate is partially removed in an area where the wall
is disposed, and a distance from the wall in a portion for
the partial removal to the first substrate is larger than a
distance from the wall provided other than the portion
for the partial removal to the first substrate.

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

wherein the removed layer is the black matrix.

11. The liquid crystal display device according to claim 10,
wherein the first substrate has a light shielding metal film
formed to cover an area for the removed black matrix.

12. The liquid crystal display device according to claim 9,
wherein the removed layer is the overcoat.

13. The liquid crystal display device according to claim 9,
wherein the wall is formed in the display area and formed of
an identical material with a plurality of columns that define a
distance between the first substrate and the second substrate.
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