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(57) ABSTRACT

A liquid crystal layer is disposed on a second glass substrate
side between a first glass substrate and a second glass
substrate, a first insulating film and a second insulating film
are formed in this order on a surface of the first glass
substrate that is disposed on the liquid crystal layer side, the
outer edge portion of the liquid crystal layer is surrounded
by a sealing material, and a slit is formed in a part or the
whole of the peripheral edge portion of the second insulating
film disposed on a further inner side than a position at which
the second insulating film overlaps the sealing material. In
addition, a slit formed in a peripheral edge portion of the first
insulating film that corresponds to the sealing material is
filled with a gate insulating film having a higher barrier
property for gas and/or liquid than the first insulating film.
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1
LIQUID CRYSTAL PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is the national phase under 35 U.S.C. §
371 of PCT International Application No. PCT/JP2014/
063726 which has an Intemational filing date of May 23,
2014 and designated the United States of America.

FIELD

The present invention relates to a liquid crystal panel in
which a liquid crystal layer surrounded by a sealing material
and two insulating films are arranged between two substrates
facing each other and, more particularly, to a liquid crystal
panel in which a slit is formed in a part or the whole of a
peripheral edge portion, which is disposed on a further inner
side than a position overlapping the sealing material, of an
insulating film of the liquid crystal layer side.

BACKGROUND

In recent years, liquid crystal display panels of an active
matrix type using switching elements such as thin film
transistors (TFTs) have been widely used in display units of
devices displaying videos and images. In such display
panels, a plurality of TFTs are insulated from each other
using an insulating film formed on a substrate, and a data
signal and a scan signal are supplied to such TFTs by using
data signal lines and scan signal lines that are wired hori-
zontally and vertically.

While the data signal lines and the scan signal lines are
insulated from each other so as not to overlap each other by
using the insulating film, in a case where the thickness of the
insulating film is small, delay of the signals occurs due to
parasitic capacitance formed at the intersections of these
signal lines, which becomes one factor for the quality
degradation of image display using the TFTs.

Thus, in Japanese Patent No. 4916461, an active matrix
substrate in which the thickness of a first interlayer insulat-
ing film insulating signal wirings (data signal lines) and scan
wirings (scan signal lines) from each other is configured to
be larger than that of a gate insulating film insulating gate
electrodes has been disclosed, and the first interlayer insu-
lating film is described to be appropriately formed, for
example, using a spin-on glass (SOG) material.

SUMMARY

However, in a case where a first insulating film insulating
the data signal lines and the scan signal lines from each
other, for example, by using an SOG material, and a second
insulating film that is partly deficient is formed on the liquid
crystal layer side, there are cases where a contaminant
component included in the outside air or the like passes
through the first insulating film and infiltrates into the liquid
crystal layer from a deficient portion of the second insulating
film so as to cause defective display.

Such a problem is assumed to be caused by a relatively
low barrier property for gas and/or liquid of the first insu-
lating film.

The present invention is devised in consideration of such
situations, and an object thereof is to provide a liquid crystal
panel capable of preventing the infiltration of a contaminant
component from the outside into a liquid crystal layer
through an insulating film formed on a substrate.
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According to the present invention, there is provided a
liquid crystal panel including: a first substrate and a second
substrate that faces the first substrate; a first insulating film
that is formed on a second substrate side of the first
substrate; a second insulating film that is formed on a second
substrate side of the first insulating film; a liquid crystal
layer that is disposed between the second insulating film and
the second substrate; and a sealing material that surrounds
an outer edge portion of the liquid crystal layer, wherein a
slit is formed in a part or the whole of a peripheral edge
portion of the second insulating film disposed on a further
inner side than a position at which the second insulating film
overlaps the sealing material, wherein a second slit is formed
in a peripheral edge portion of the first insulating film that
corresponds to the sealing material, and wherein the second
insulating film is configured to include one or a plurality of
films and is formed such that a film having a higher barrier
property for gas and/or liquid than the first insulating film
fills the second slit.

In the liquid crystal panel according to the present inven-
tion, a plurality of the second slits may be formed.

In addition, according to the present invention, there is
provided a liquid crystal panel including: a first substrate
and a second substrate that faces the first substrate; a first
insulating film that is formed on a second substrate side of
the first substrate; a second insulating film that is formed on
a second substrate side of the first insulating film; a liquid
crystal layer that is disposed between the second insulating
film and the second substrate; and a sealing material that
surrounds an outer edge portion of the liquid crystal layer,
wherein a slit is formed in a part or the whole of a peripheral
edge portion of the second insulating film disposed on a
further inner side than a position at which the second
insulating film overlaps the sealing material, wherein the
first insulating film is formed on a further inner side than a
position corresponding to an outer edge of the sealing
material, and wherein the second insulating film is config-
ured to include one or a plurality of films and is formed such
that a film having a higher barrier property for gas and/or
liquid than the first insulating film fills an area disposed on
a further outer side than an outer edge portion of the first
insulating film.

In the liquid crystal panel according to the present inven-
tion, the first insulating film may be formed to contain a
spin-on glass (SOG) material.

In the liquid crystal panel according to the present inven-
tion, the second insulating film may be formed to contain at
least one of silicon nitride (SiN,), silicon oxide (8i0,), and
silicon oxynitride (SiON).

According to the present invention, even in a state in
which the outer edge portion of the first insulating film
formed on the substrate is brought into contact with the
outside air, an infiltration path of a contaminant component
that is formed from the outside air to the liquid crystal layer
through the outer edge portion and the inside of the first
insulating film and the slit of the second insulating film is
blocked according to a barrier property for gas and/or liquid
of the second insulating film, which is formed inside the
second slit of the first insulating film.

Accordingly, the infiltration of a contaminant component
from the outside to the liquid crystal layer through the
insulating film formed on the substrate can be prevented.

The above and further objects and features will more fully
be apparent from the following detailed description with
accompanying drawings.



US 10,031,361 B2

3
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view that schematically illus-
trates the configuration of a liquid crystal panel according to
Embodiment 1 of the present invention.

FIG. 2 is a cross-sectional view that schematically illus-
trates the configuration of a liquid crystal panel according to
Embodiment 2 of the present invention.

FIG. 3 is a cross-sectional view that schematically illus-
trates the configuration of a liquid crystal panel according to
Embodiment 3 of the present invention.

DETAILED DESCRIPTION

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

Embodiment 1

FIG. 1 is a cross-sectional view that schematically illus-
trates the configuration of a liquid crystal panel according to
Embodiment 1 of the present invention. The liquid crystal
panel is configured by interposing a liquid crystal layer 4
having an outer edge portion being surrounded by a sealing
material 3 between a first glass substrate (corresponding to
a first substrate) 1 and a second glass substrate (correspond-
ing to a second substrate) 2 each having a rectangular shape.

On one surface of the first glass substrate 1, which is the
liquid crystal layer 4 side, a scan signal line 51 used for
supplying a scan signal to a gate electrode of each TFT
(corresponding to a thin film transistor), which is not illus-
trated in the figure, corresponding to each of a plurality of
pixels is formed in the horizontal direction in FIG. 1. The
scan signal line 51, for example, is acquired by patterning a
film, which is made of metal such as aluminum, formed
using a sputtering method. In addition, on one surface of the
first glass substrate 1, a first insulating film 11, which is
made from a spin-on glass (SOG) material, having an outer
edge portion exposed to the outside air is formed to cover the
scan signal line 51. In a peripheral edge portion (an area
interposed between two broken lines illustrated in FIG. 1) of
the first insulating film 11 that corresponds to the sealing
material 3, a slit 11a (corresponding to a second slit) is
formed through a dry etching process for example.

On the first insulating film 11, a gate insulating film 12,
for example, made from silicon nitride (SiN,) is formed
using a chemical vapor deposition (CVD) method. The gate
insulating film 12 may be formed to contain at least one of
silicon nitride, silicon oxide (Si0O,), and silicon oxynitride
(SiON). The gate insulating film 12 is a film used for
insulating a source electrode, which is not illustrated in the
figure, formed on the first insulating film 11 and is formed
to fill the slit 11a. A data signal line, which is not illustrated
in the figure, used for supplying a data signal to the source
electrode of a TFT is formed on the gate insulating film 12
so as to intersect with the data signal line 51.

On the gate insulating film 12, a passivation film 13 made
from silicon nitride, is formed for example, by using the
CVD method. The passivation film 13 may be formed to
contain at least one of silicon nitride, silicon oxide, and
silicon oxynitride. The passivation film 13 is a film used for
protecting a semiconductor layer, a source electrode, and a
drain electrode (none thereof is not illustrated in the figure)
of a TFT that is formed on the gate insulating film 12.

On the passivation film 13, an organic insulating film 14
is formed, for example, by coating the passivation film with
an acrylic organic resin material and hardening the organic
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resin material. In present Embodiment 1, a second insulating
film 19 is configured by the gate insulating film 12, the
passivation film 13, and the organic insulating film 14.

In a part or the whole of a peripheral edge portion of the
second insulating film 19 that is disposed on the inner side
of a position (an area interposed between two broken lines
illustrated in FIG. 1) at which the second insulating film 19
overlaps the sealing material 3, a slit 19a is formed, for
example, through a dry etching process. The slit 194 is filled
with liquid crystals included in the liquid crystal layer 4. In
a part of the outer edge portion of the second insulating film
19, a transparent electrode 52 connected to an opposing
electrode 53 to be described later is formed using the
sputtering method.

On one surface of the second glass substrate 2 that is the
liquid crystal layer 4 side, a color filter 21 is formed in which
coloring layers of three colors RGB are formed for each
pixel. On the color filter 21, the opposing electrode 53
formed by an indium tin oxide (ITO) film formed using the
sputtering method is formed, and this opposing electrode 53
faces a pixel electrode (not illustrated in the figure) formed
in correspondence with a pixel on the organic insulating film
14 of the first glass substrate 1 through the liquid crystal
layer 4.

On the organic insulating film 14 of the first glass sub-
strate 1 and on the opposing electrode 53 of the second glass
substrate 2, alignment films 41 and 41 are formed, for
example, by coating using a polyimide resin. In the process
of coating the organic insulating film 14 with the polyimide
resin, the slit 19a serves as a flow stopper of the polyimide
resin, and thus, the alignment film 41 is not formed on a
further outer periphery side than the slit 19a.

The SOG material described above is a material that can
be used for forming a glass film (silica coating film) using
a coating method such as a spin coating method or a slit
coating method. The SOG material has a low specific
dielectric constant and can easily form a thick film. Thus, by
increasing the thickness of the first insulating film 11 by
using the SOG material, parasitic capacitance formed at
intersections of the scan signal lines 51 and the data signal
lines, which intersect with each other through the first
insulating film 11 and the second insulating film 19, can be
effectively decreased, and a signal leakage due to a foreign
material interposed between the scan signal line 51 and the
data signal line can be prevented. In addition, in order to
alleviate the generation of byproducts (dusts) when the first
insulating film 11 formed by using the SOG material is
processed through dry etching, the first insulating film 11 is
formed up to the peripheral edge portion of the first glass
substrate 1, and the etching area is decreased.

The first insulating film 11 is formed by baking the SOG
material that is solved into a solvent and is used for the
coating. In contrast to this, according to the CVD method
forming the gate insulating film 12 and the passivation film
13, a silicon-based film material is supplied in a gas phase,
and a film is formed through a chemical reaction of the
surface of the base material in the gas phase. For this reason,
generally, a film formed by using a silicon compound
formed using the CVD method is denser than a film formed
using the SOG material and has a superior barrier property
for gas and/or liquid (for example, a gas barrier property, a
steam barrier property, a barrier property for ions solved into
water, and the like).

In the configuration described above, in a case where the
slit 11a is filled with liquid crystals, there is concern that
infiltration of a certain contaminant component occurs
through a path formed from the outer edge portion of the first
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insulating film 11 exposed to the outside air to the liquid
crystal layer 4, through the inside of the film and the slit 19a.
In present Embodiment 1, the slit 11a is formed in the first
insulating film 11, and the gate insulating film 12 is formed
so as to fill the slit 11a. In other words, a part of the first
insulating film 11 is substituted with the gate insulating film
12. For this reason, the path described above is blocked
according to the barrier property for gas and/or liquid of the
gate insulating film 12 that is formed up to the inside of the
slit 11a of the first insulating film 11.

Here, in a case where the slit 11a is formed on a further
inner side than the area interposed between the two broken
lines illustrated in FIG. 1, when the second insulating film 19
is deficient on a further inner side than the position over-
lapping the sealing material 3, there is concern that infiltra-
tion of a contaminant component occurs through a path
formed from the outside air to the liquid crystal layer 4
through the outer edge portion and the inside of the first
insulating film 11 and the deficient portion of the second
insulating film 19.

In addition, in a case where the slit 11a is formed on a
further outer side than the area interposed between the two
broken lines illustrated in FIG. 1, when the second insulating
film 19 is deficient on a further outer side than the position
overlapping the sealing material 3, there is concern that
infiltration of a contaminant component occurs through a
path formed from the outside air to the liquid crystal layer
4 through the deficient portion of the second insulating film
19, the inside of the first insulating film 11, and the slit 19a.
In present Embodiment 1, by forming the slit 11a in the area
interposed between the two broken lines illustrated in FIG.
1 and filling the slit 11¢ with the gate insulating film 12, two
problems described above are avoided.

As above, according to present Embodiment 1, the liquid
crystal layer 4 is disposed on the second glass substrate 2
side between the first glass substrate 1 and the second glass
substrate 2, the first insulating film 11 and the second
insulating film 19 are formed in this order on the surface of
the first glass substrate 1 that is disposed on the liquid crystal
layer 4 side, the outer edge portion of the liquid crystal layer
4 is surrounded by the sealing material 3, and the slit 19a is
formed in a part or the whole of the peripheral edge portion
of the second insulating film 19 on the further inner side than
the position at which the second insulating film 19 overlaps
the sealing material 3. Then, the slit 11a formed in the
peripheral edge portion of the first insulating film 11 that
corresponds to the sealing material 3 is filled with the gate
insulating film 12 (a part of a plurality of films included in
the second insulating film 19) having a higher barrier
property for gas and/or liquid than the first insulating film
11.

Accordingly, even in a state in which the outer edge
portion of the first insulating film 11 formed on the first glass
substrate 1 is brought into contact with the outside air, the
infiltration path of a contaminant component that is formed
from the outside air to the liquid crystal layer 4 through the
outer edge portion and the inside of the first insulating film
11 and the slit 19a of the second insulating film 19 is blocked
according to the above-described barrier property of the gate
insulating film 12 formed up to the inside of the slit 11a of
the first insulating film 11. In addition, also in a case where
the second insulating film 19 is deficient on a further inner
side and/or a further outer side than the position correspond-
ing to the sealing material 3, the infiltration path formed
from the outside air to the liquid crystal layer 4 through the
outer edge portion of the first insulating film 11 or the
deficient portion of the second insulating film 19, the inside
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of the first insulating film 11, and the slit 19a or the deficient
portion of the second insulating film 19 is blocked according
to the barrier property of the gate insulating film 12 formed
up to the inside of the slit 11a of the first insulating film 11.
Accordingly, the infiltration of a contaminant component
to the liquid crystal layer from the outside through the
insulating film formed on the substrate can be prevented.

Embodiment 2

While Embodiment 1 is in the form in which one slit 11a
is arranged in the first insulating film 11, Embodiment 2 is
in the form in which three slits 11a are arranged in a first
insulating film 11.

FIG. 2 is a cross-sectional view that schematically illus-
trates the configuration of a liquid crystal panel according to
Embodiment 2 of the present invention.

In the case illustrated in FIG. 2, in a peripheral edge
portion (an area interposed between two broken lines illus-
trated in FIG. 2) of the first insulating film 11 that corre-
sponds to a sealing material 3, slits 11a, 11a, and 11a
(corresponding to second slits) are formed, for example,
through a dry etching process. On the first insulating film 11,
a gate insulating film 12 is formed so as to fill the slits 11a,
11a, and 11a. Here, the number of slits 11« is not limited to
three.

Other than that, the same reference numeral is assigned to
a portion corresponding to that of Embodiment 1, and
detailed description thereof will not be presented.

In a case where the slit 11a is formed in the first insulating
film 11 through etching, etching cannot be normally
executed due to a resist residue according to defective
exposure of a resist, and thus, there are cases where the
formation of the slit 11 ends incompletely. In addition, also
in a case where the slit 114 is normally formed, there are also
cases where a foreign material is mixed into the inside of the
slit 11a before the gate insulating film 12 is formed on the
first insulating film 11.

The former case is equivalent to a case where the SOG
material remains inside the slit 11a on appearance, and, in
the latter case, a foreign material and the material of the gate
insulating film 12 are mixed inside the slit 11a. In any of the
cases, the blocking of the infiltration path of a contaminant
component inside the first insulating film 11 is incomplete.
However, as in present Embodiment 2, in a case where a
plurality of slits 11a are arranged, the infiltration path can be
reliably blocked.

As above, according to present Embodiment 2, the plu-
rality of slits 11a are formed in the first insulating film 11,
and each of the slits 11a is filled with the gate insulating film
12 having a higher barrier property for gas and/or liquid than
the first insulating film 11.

Accordingly, also in a case where the blocking of the
infiltration path of a contaminant component from the out-
side is incomplete for a case where one slit 11a is present,
by arranging the plurality of slits 114 in the infiltration path,
the infiltration path of a contaminant component can be
reliably blocked.

Embodiment 3

While Embodiment 1 has a form in which the slit 11a
formed in the first insulating film 11 is filled with the gate
insulating film 12, Embodiment 3 has a form in which an
area disposed on a further outer side than the outer edge
portion of a first insulating film 11 is filled with a gate
insulating film 12.
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FIG. 3 is a cross-sectional view that schematically illus-
trates the configuration of a liquid crystal panel according to
Embodiment 3 of the present invention.

As illustrated in FIG. 3, on one surface of a first glass
substrate 1, the first insulating film 11 made of an SOG
material is formed on a further inner side than a position (a
position denoted by a broken line in FIG. 3) corresponding
to an outer edge 31 of a sealing material 3. On the first
insulating film 11, for example, by using the CVD method,
a gate insulating film 12 made of silicon nitride is formed to
fill an area disposed on a further outer side than the outer
edge portion of the first insulating film 11. In other words,
the gate insulating film 12 according to Embodiment 3 is
formed so as to replace the peripheral edge portion of the
first insulating film 11 according to Embodiment 1 and so as
to cover the first insulating film 11 according to present
Embodiment 3.

Other than that, the same reference numeral is assigned to
a portion corresponding to that of Embodiment 1, and
detailed description thereof will not be presented.

In the configuration described above, since the outer edge
portion of the first insulating film 11 is not exposed to the
outside air, normally, a contaminant component does not
directly infiltrate into a liquid crystal layer 4 from the outside
air through the first insulating film 11 and the slit 19a. In a
case where the outer edge of the first insulating film 11 is
disposed on a further outer side than a position correspond-
ing to the outer edge 31 of the sealing material 3, when a
second insulating film 19 is deficient on a further outer side
than a position overlapping the sealing material 3, there is
concern that a contaminant component infiltrates through a
path formed from the outside air to the liquid crystal layer
4 through the deficient portion of the second insulating film
19, the inside of the first insulating film 11, and the slit 19a.
In present Embodiment 3, since the first insulating film 11 is
formed on a further inner side than a position corresponding
to the outer edge 31 of the sealing material 3, the path
described above is blocked according to the barrier property
for gas and/or liquid of the gate insulating film 12, which is
formed to fill a further outer side than the outer edge portion
of the first insulating film 11.

At a position disposed on the first glass substrate 1 that
corresponds to the sealing material 3, a plurality of lead-out
lines used for supplying a scan signal and a data signal to a
scan signal line 51 and a data signal line not illustrated in the
figure from the outside are arranged to partly intersect with
each other. Meanwhile, the first insulating film 11 that
separates the scan signal line 51 and the data signal line from
each other is formed such that the outer edge is disposed on
a further inner side than a position corresponding to the outer
edge 31 of the sealing material 3. Thus, in order to reduce
a signal delay by separating the lead-out lines of the scan
signal line 51 and the data signal line from each other as
much as possible at the position corresponding to the sealing
material 3, it is preferable that the position of the outer edge
of the first insulating film 11 may approach the position
corresponding to the outer edge 31 of the sealing material 3.

As above, according to present Embodiment 3, the liquid
crystal layer 4 is disposed on the second glass substrate 2
side between the first glass substrate 1 and the second glass
substrate 2, the first insulating film 11 and the second
insulating film 19 are formed in this order on the surface of
the first glass substrate 1 that is disposed on the liquid crystal
layer 4 side, the outer edge portion of the liquid crystal layer
4 is surrounded by the sealing material 3, and the slit 19a 1s
formed in a part or the whole of the peripheral edge portion
of the second insulating film 19 on the further inner side than
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the position at which the second insulating film 19 overlaps
the sealing material 3. The first insulating film 11 is formed
on a further inner side than the position corresponding to the
outer edge 31 of the sealing material 3, and an area disposed
on a further outer side than the outer edge portion of the first
insulating film 11 is filled with the gate insulating film 12
having a higher barrier property for gas and/or liquid than
the first insulating film 11.

Accordingly, the infiltration path of a contaminant com-
ponent that is formed from the outside air to the liquid
crystal layer 4 through the inside of the first insulating film
11 and the slit 194 of the second insulating film 19 can be
blocked according to the barrier property of the gate insu-
lating film 12 formed so as to replace the first insulating film
11.

In addition, according to Embodiments 1 to 3, the first
insulating film 11 that is an insulating film insulating the
scan signal line 51 and the data signal line from each other
is formed using the SOG material that can be used for easily
forming a thick film having a low dielectric constant.

Accordingly, the delay of a signal between the scan signal
line 51 and the data signal line can be decreased. In addition,
according to the barrier property for gas and/or liquid of the
gate insulating film 12, which is formed so as to replace a
part of the first insulating film 11 although a contaminant
component can easily infiltrate into the inside through the
first insulating film 11, the infiltration path of a contaminant
component that is formed from the outside to the liquid
crystal layer 4 can be blocked.

Furthermore, according to Embodiments 1 to 3, since the
gate insulating film 12 is a dense film formed using silicon
nitride, the infiltration path of a contaminant component that
is formed from the outside to the liquid crystal layer 4 can
be reliably blocked by the gate insulating film 12 formed so
as to replace a part of the first insulating film 11.

In addition, according to Embodiments 1 to 3, the first
insulating film 11 is formed by using the SOG material, and
the gate insulating film 12 and the passivation film 13 are
formed using silicon nitride, but the materials are not limited
thereto. The barrier property for gas and/or liquid of the gate
insulating film 12 may be configured to be higher than that
of the first insulating film 11 regardless of the materials. In
addition, while a case has been described in which the
second insulating film 19 is formed by three layers of the
gate insulating film 12, the passivation film 13, and the
organic insulating film 14, the number of films is not limited
to three, but, for example, the barrier property of the
insulating film of the lowermost layer may be configured to
be higher than that of the first insulating film 11.

The embodiments disclosed here should be considered to
be exemplary in every aspect but not to be limited. The
scope of the present invention is intended to include all the
changes within a meaning and a range equivalent to the
scope of the claims other than the meaning described above.
In addition, the technical features described in the embodi-
ments can be combined together.

It is to be noted that the disclosed embodiment is illus-
trative and not restrictive in all aspects. The scope of the
present invention is defined by the appended claims rather
than by the description preceding them, and all changes that
fall within metes and bounds of the claims, or equivalence
of such metes and bounds thereof are therefore intended to
be embraced by the claims.

The invention claimed is:

1. A liquid crystal panel, comprising:

a first substrate and a second substrate that faces the first

substrate;
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a first insulating film that is formed on a second substrate

side of the first substrate;

a second insulating film that is formed on a second

substrate side of the first insulating film;

an alignment film that is formed on a second substrate side

of the second insulating film;

a liquid crystal layer that is disposed between the align-

ment film and the second substrate; and

a sealing material that surrounds an outer edge portion of

the liquid crystal layer,
wherein a first slit is formed at a further inner position of
the second insulating film than a whole area at which
the second insulating film overlaps the sealing material,

wherein the first slit is filled with liquid crystals included
in the liquid crystal layer,

wherein a second slit is formed in an area of the first

insulating film at which the first insulating film over-
laps the sealing material,
wherein the second insulating film is configured to
include one or a plurality of films and is formed such
that the one film or one of the plurality of films having
a higher barrier property for gas and/or liquid than the
first insulating film fills a whole area of the second slit,

wherein the first slit is a slit that serves as a flow stopper
of resin forming the alignment film, and

wherein the alignment film is formed on a further inner

side than the first slit and is not formed on a further
outer side than the first slit.

2. The liquid crystal panel according to claim 1, wherein
a plurality of the second slits are formed.

3. The liquid crystal panel according to claim 1, wherein
the first insulating film is formed to contain a spin-on glass
(SOG) material.

4. The liquid crystal panel according to claim 1, wherein
the second insulating film is formed to contain at least one
of silicon nitride (SiN,), silicon oxide (Si0,), and silicon
oxynitride (SiON).

5. A liquid crystal panel, comprising:

a first substrate and a second substrate that faces the first

substrate;

a first insulating film that is formed on a second substrate

side of the first substrate;

a second insulating film that is formed on a second

substrate side of the first insulating film;

an alignment film that is formed on a second substrate side

of the second insulating film;

a liquid crystal layer that is disposed between the align-

ment film and the second substrate; and

a sealing material that surrounds an outer edge portion of

the liquid crystal layer,
wherein a slit is formed at a further inner position of the
second insulating film than a whole area at which the
second insulating film overlaps the sealing material,

wherein the slit is filled with liquid crystals included in the
liquid crystal layer,

wherein the first insulating film is formed on a further

inner side than a position corresponding to an outer
edge of the sealing material,

wherein the second insulating film is configured to

include one or a plurality of films and is formed such
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that the one film or one of the plurality of films having
a higher barrier property for gas and/or liquid than the
first insulating film fills an area disposed on a further
outer side than an outer edge portion of the first
insulating film,

wherein the slit is a slit that serves as a flow stopper of
resin forming the alignment film, and

wherein the alignment film is formed on a further inner
side than the slit and is not formed on a further outer
side than the slit.

6. The liquid crystal panel according to claim 5, wherein
the first insulating film is formed to contain a spin-on glass
(SOG) material.

7. The liquid crystal panel according to claim 5, wherein
the second insulating film is formed to contain at least one
of silicon nitride (SiN,), silicon oxide (SiO,), and silicon
oxynitride (SiON).

8. The liquid crystal panel according to claim 1, wherein
a data signal line and a scan signal line intersect with each
other through the first insulating film.

9. The liquid crystal panel according to claim 5, wherein
a data signal line and a scan signal line intersect with each
other through the first insulating film.

10. The liquid crystal panel according to claim 1, wherein
on a further outer side than the sealing material, a transpar-
ent electrode is present on a part of an outer edge portion of
the second insulating film.

11. The liquid crystal panel according to claim 5, wherein
on a further outer side than the sealing material, a transpar-
ent electrode is present on a part of an outer edge portion of
the second insulating film.

12. The liquid crystal panel according to claim 1, wherein
liquid crystals included in the liquid crystal layer are in
contact with the first insulating film at a bottom of the first
slit.

13. The liquid crystal panel according to claim 5, wherein
liquid crystals included in the liquid crystal layer are in
contact with the first insulating film at a bottom of the slit.

14. The liquid crystal panel according to claim 10, further
comprising:

a color filter that is formed on a first substrate side of the

second substrate; and

an opposing electrode that is formed on a first substrate

side of the color filter,

wherein the transparent electrode is connected to the

opposing electrode.

15. The liquid crystal panel according to claim 11, further
comprising:

a color filter that is formed on a first substrate side of the

second substrate; and

an opposing electrode that is formed on a first substrate
side of the color filter,

wherein the transparent electrode is connected to the
opposing electrode.

I S T
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