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7) ABSTRACT

Aliquid crystal display device of the present invention is one
in which unevenness of display, spots generated due to
lowering of voltage retention because of impurity ions are
sufficiently eliminated and reliability of long-time/long-term
use is improved. A liquid crystal display device of the
present invention is one comprising a first substrate and a
second substrate configured via a liquid crystal layer and a
seal,

wherein at least one of the first substrate and the second
substrate comprises, towards the liquid crystal layer,
a color filter layer, a transparent electrode and an
alignment layer in this order and

at least one of the transparent electrode and the align-
ment layer covers the color filter layer in a non-
display region.
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LIQUID CRYSTAL DISPLAY DEVICE AND ITS
MANUFACTURING METHOD

REFERENCE TO RELATED APPLICATION

[0001] This Nonprovisional application claims priority
under 35 U.S.C. § 119(a) on Patent Application No. 2004-
074555 filed in Japan on Mar. 16, 2004, the entire contents
of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device and its manufacturing method, and more
particularly it relates to an active matrix system liquid
crystal display device in which each of picture element
electrodes arranged in a matrix form is selectively driven by
active element, and its manufacturing method.

[0004] 2. Description of the Related Art

[0005] Liquid crystal display device is indispensable to a
means for displaying information or image, and recently, an
active matrix system liquid crystal display device is widely
used in applications such as TV and monitor. In such
applications, a liquid crystal display device is lighted over a
long time and further used over a long period of time, which
leads to desire for further improvement in reliability of long
time/long term use.

[0006] In an active matrix system liquid crystal display
device, a display is largely influenced by voltage retention,
it has been studied to sufficiently remove partial unevenness
of display, spots and so forth caused by lowering of voltage
retention by impurity ions in a panel, for example.

[0007] According to such a liquid crystal display device,
color filter layers for carrying out color display are formed
in one of two substrates in general. Colorization of display
image is carried out by forming color filter layers of red
color, green color, and blue color, which are light’s three
primary colors, and by forming red picture elements (pix-
els), green picture elements, and blue picture elements
normally, and improvement of contrast is carried out by
forming black mask layers (BM member) having a high light
blocking effect in a non-display region which is formed
outside a display region and between the picture elements
and preventing a light from leaking. In addition, a transpar-
ent electrode and an alignment layer are sequentially formed
on the color filter layers.

[0008] According to a previous liquid crystal display
device, in order to prevent display defect due to elution of
impurity ions to a display region, improvement of reliability
is tried by depositing dummy electrode or dummy pixel in
a non-display region, applying a voltage to it and keeping
impurity ions within the non-display region (refer to Japa-
nese Kokai Publication Hei-04-295824 (P. 2 and 3, FIG. 1)
and Japanese Kokai Publication Hei-09-5780 (P. 2 and 5,
FIG. 1), for example).

[0009] FIG. 6A is a plan view illusirating the liquid
crystal display panel 50 in the previous liquid crystal display
device. In addition, FIG. 6B is a sectional view illustrating
a part of the panel 50 taken along line B-B' in FIG. 6A. As
illustrated in FIG. 6A, according to the previous art, influ-
ence of impurity ions on the display region 31 is prevented
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by depositing a dummy electrode or the dummy pixel 45
which is driven in the same manner as a pixel in the
non-display region 32 between the display region 31 and the
seal 33, applying a voltage to it, driving it, and keeping
impurity ions within the non-display region 32.

[0010] However, there is room for improving about the
following two points in this art.

[0011] (1) Elution of impurity ions is accelerated in a
non-display region.

[0012] (2) Impurity ions kept by a dummy electrode or a
dummy pixel enter a display region when power is OFF, and
cause unevenness of luminance and spots.

[0013] Regarding (1), an electric field is generated in a
non-display region because of a metal wiring of the first
substrate or driving of a dummy electrode or a dummy pixel,
and this electric field derives impurity ions attached on a BM
in the non-display region or impurity ions from the BM or
a scal itself. As a result, elution of impurity ions is accel-
erated.

[0014] Regarding (2), although impurity ions are kept
within a non-display region by applying a voltage to a
dummy electrode or a dummy pixel, the kept impurity ions
enter a display region when power is OFF, in previous arts.

[0015] In this respect, when liquid crystal display devices
are used in TV and so forth which are used for a long period
of time and turned ON and OFF many times, since sufficient
reliability may not be provided in the method of trapping
impurity ions by a dummy electrode or a dummy pixel in the
previous liquid crystal display device, it is demanded that
the unevenness of display, spots and so forth due to lowering
of voltage retention caused by impurity ion are eliminated,
and reliability of long-time/long-term use is further
improved in an active matrix system liquid crystal display
device and so forth.

SUMMARY OF THE INVENTION

[0016] The present invention was made in view of the
above situation, and has an object to provide a liquid crystal
display device in which unevenness of display, spots, and so
forth generated due to lowering of voltage retention because
of impurity ions are sufficiently eliminated and reliability of
long-time/long-term use is improved, and its manufacturing
method.

[0017] The inventors of the present invention studied
about a structure of the liquid crystal display device in which
unevenness of display, spots and so forth may be eliminated,
and found that the unevenness of display, spots due to
lowering of voltage retention are caused by elution of
impurity ions from a non-display region around a display
region into a display region in many cases, which results
from elution of impurity ions attached on a BM surface in
the non-display region or elution of impurity ions from the
BM member or a seal itself due to an electric field generated
by drive of pixels in the display region adjacent to the
non-display region or a metal wiring in the non-display
region. In addition, they focus attention on that since a
transparent electrode and an alignment layer are not formed
in the non-display region, a color filter layer is in contact
with a liquid crystal layer in the non-display region, and
impurity ions attached on the BM surface of the color filter
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layer or impurity ion eluted from the BM member itself enter
the liquid crystal layer. Thus, they found that prevention of
elution of impurity ions itself is effective in obtaining
sufficient reliability of long-time/long-term use, that is,
instead of keeping eluted impurity ions within the non-
display region so as not to prevent influence of them on a
display region in previous arts, prevention of elution of
impurity ion to a liquid crystal layer is effective in improve-
ment of reliability, and is particularly effective in application
to TV and so forth which are used for a long period of time
and turned ON and OFF many times. Thus, the above object
is achieved by covering a color filter layer in a non-display
region with at least one of a transparent electrode, an
alignment layer and a member comprised of same material
as a member for controlling alignment directions of liquid
crystal molecules. And the present invention is achieved.

[0018] That is, the present invention provides a liquid
crystal display device comprising a first substrate and a
second substrate configured via a liquid crystal layer and a
seal,

[0019] wherein at least one of the first substrate and
the second substrate comprises, towards the liquid
crystal layer, a color filter layer, a transparent elec-
trode and an alignment layer in this order and at least
one of the transparent electrode and the alignment
layer covers the color filter layer in a non-display
region.

[0020] The present invention also provides a liquid crystal
display device comprising a first substrate and a second
substrate configured via a liquid crystal layer and a seal,

[0021] wherein at least one of the first substrate and
the second substrate comprises, towards the liquid
crystal layer, a color filter layer, a transparent elec-
trode and an alignment layer in this order and

[0022] amember for controlling alignment directions
of liquid crystal molecules and a member for cov-
ering the color filter layer in the non-display region
are provided, and

[0023] the member for covering the color filter layer
in the non-display region is comprised of same
material as the member for controlling the alignment
direction of the liquid crystal molecules.

[0024] The present invention further provides a liquid
crystal display device comprising a first substrate and a
second substrate configured via a liquid crystal layer and a
seal,

[0025] wherein at least one of the first substrate and
the second substrate comprises, towards the liquid
crystal layer, a color filter layer, a transparent elec-
trode and an alignment layer in this order and

[0026] a columnar spacer for forming a cell gap of a
liquid crystal panel and a member for covering the
color filter layer in a non-display region are pro-
vided, and

[0027] the member for covering the color filter layer
in a non-display region is comprised of same mate-
rial as the columnar spacer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1A is a plan view illustrating a liquid crystal
display panel constituting a liquid crystal display device of
the present invention (embodiment 1).
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[0029] FIG. 1B is a sectional view illustrating the liquid
crystal display panel taken along line A-A' of FIG. 1A
(embodiment 1).

[0030] FIG. 2 is a sectional view illustrating a liquid
crystal display panel according to an embodiment of the
present invention (embodiment 2).

[0031] FIG. 3 is a sectional view illustrating a liquid
crystal display panel according to another embodiment of
the present invention (embodiment 3).

[0032] FIG. 4 is a sectional view illustrating a liquid
crystal display panel according to still another embodiment
of the present invention (embodiment 4).

[0033] FIG. 5A is a plan view illustrating a liquid crystal
display panel according to still another embodiment of the
present invention (embodiment 5).

[0034] FIG. 5B is an enlarged view of a part (a filling port
part) surrounded by the circular broken line of FIG. 5A
(embodiment 5).

[0035] FIG. 6A is a plan view illustrating a liquid crystal
display panel constituting a previous liquid crystal display
device.

[0036] FIG. 6B is a sectional view illustrating the liquid
crystal display panel taken along line B-B' of FIG. 6A.

EXPLANATION OF SYMBOLS

ANDNUMERALS
[0037] 1, 31: Display region
[0038] 2, 32: Non-display region
[0039] 3, 33: Scal member
[0040] 4, 34: First substrate
[0041] 4a, 34a: First supporting substrate
[0042] 5, 35: Second substrate
[0043] 5a, 35a: Second supporting substrate
[0044] 6, 36: Insulating layer
[0045] 7, 37: Thin film transistorized circuitry layer

(TFT circuitry layer)

[0046] 8, 38: Picture element electrode

[0047] 9, 39: Alignment layer

[0048] 10, 40: Transparent electrode (Common elec-
trode)

[0049] 11, 41: Color layer

[0050] 12, 42: BM member

[0051] 13, 43: Color filter layer

[0052] 14, 44: Liquid crystal layer

[0053] 15: Projection for controlling alignment direc-

tions of liquid crystal molecules

[0054] 16: Member comprised of the same material as
the projection 15

[0055]

[0056] 18: Boundary line of a part formed with an
alignment layer

17: Filling port
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[0057] 20-24, 50: Liquid crystal display panel
[0058]

45: Dummy pixel or dummy electrode
DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0059] According to a liquid crystal display device of the
present invention, a first substrate and a second substrate are
aligned via a seal member, and space formed by a pair of the
substrates and the seal member, is filled with liquid crystals
to form a liquid crystal layer. The first substrate and the
second substrate comprise a display region and a non-
display region around the display region and a seal part is
provided in the non-display region.

[0060] According to the liquid crystal display device, the
first substrate preferably has a structure in which a trans-
parent electrode is formed on a surface of the first supporting
substrate, and the second substrate opposed to the first
substrate preferably has a structure in which a color filter
layer, a transparent electrode and an alignment layer are
formed on a surface of the second supporting substrate in
this order toward the liquid crystal layer, for example. As the
liquid crystal display device having this structure, there is a
liquid crystal display device in TN (Twisted Nematic) mode,
one in VA (Vertical Alignment) and so forth. In addition,
there is a liquid crystal display device in which an electrode
is deposited in a first substrate but the electrode and the like
are not deposited in a second substrate, such as a liquid
crystal display device in IPS (In Plain Switching) mode.

[0061] According to a liquid crystal display device of the
present invention,

[0062] (1) at least one of the first substrate and the
second substrate comprises, towards the liquid crys-
tal layer, a color filter layer, a transparent electrode
and an alignment layer in this order and at least one
of the transparent electrode and the alignment layer
covers the color filter layer in a non-display region,
or

[0063] (2) at least one of the first substrate and the
second substrate comprises, towards the liquid crys-
tal layer, a color filter layer, a transparent electrode
and an alignment layer in this order and

[0064] a member for controlling alignment directions
of liquid crystal molecules and a member for cov-
ering the color filter layer in the non-display region
are provided, and

[0065] the member for covering the color filter layer
in the non-display region is comprised of same
material as the member for controlling the alignment
direction of the liquid crystal molecules.

[0066] A protrusion is pointed 1o as an example of the
member for controlling alignment directions of liquid crystal
molecules.

[0067] Thus, elution of impurity ions may be prevented
since the color filter layer has the liquid crystal layer side
covered with at least one of the alignment layer and so forth.
In addition, it is allowable that the structures of (1) and (2)
are combined, that is, at least one of the transparent elec-
trode, the alignment layer and the member for covering the
color filter layer in the non-display region cover the color
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filter layer in the non-display region. In addition, it is
allowable that the color filter layer in the non-display region
is covered with another layer such as resin film constituting
a columnar spacer.

[0068] Thus, the present invention also provide a liquid
crystal display device comprising a first substrate and a
second substrate configured via a liquid crystal layer and a
seal,

[0069] wherein at least one of the first substrate and
the second substrate comprises, towards the liquid
crystal layer, a color filter layer, a transparent elec-
trode and an alignment layer in this order and

[0070] a columnar spacer for forming a cell gap of a
liquid crystal panel and a member for covering the
color filter layer in a non-display region are pro-
vided, and

[0071] “Covering the color filter layer” in the present
invention, means that part or whole of the color filter
layer in the non-display region is covered such that
elution of impurity ions to the liquid crystal layer
may be substantially prevented. Preferably, whole of
the color filter layer in the non-display region includ-
ing a side face is covered so as not to be in contact
with the liquid crystal layer.

[0072] “Comprising, towards the liquid crystal layer, a
color filter layer, a transparent electrode and an alignment
layer in this order” means that the color filter layer, the
transparent electrode and the alignment layer are formed in
this order from the supporting substrate toward the liquid
crystal layer and it is allowable that another layer or another
member is formed between those layers or on surfaces
thereof.

[0073] Apreferable embodiment of a liquid crystal display
panel constituting such liquid crystal display device is
illustrated in FIGS. 1A and 1B. FIG. 1A is a schematic plan
view 1llustrating a liquid crystal display panel 20 constitut-
ing a liquid crystal display device of the present invention,
and FIG. 1B is a schematic sectional view illustrating a part
of the display region 1 and the non-display region 2 of the
liquid crystal display panel 20 taken along line A-A' of FIG.
1A.

[0074] According to the present invention, for example, as
illustrated in a plan view of a liquid crystal display panel of
FIG. 1A, the display region 1 and the non-display region 2
around the display region 1 are provided, and the seal
member 3 is provided in the non-display region 2. In
addition, as illustrated in a sectional view of FIG. 1B,
elution of impurity ions attached on the surface of the BM
member 12 to the liquid crystal layer 14 and elution of
impurity ions from the BM member 12 itself to a liquid
crystal layer 14 may be prevented by covering whole surface
of the BM member 12 of the color filter layer 13 formed in
the non-display region 2 with the alignment layer 9, for
example. It is allowable that whole surface of the BM
member 12 of the color filter layer 13 in the non-display
region 2 may be covered with the transparent electrode 10,
a member comprised of a same material as a protrusion for
controlling alignment directions of liquid crystal molecules
in VA mode, and so forth other than the alignment layer 9.

[0075] When the liquid crystal layer comes in contact with
the color filter layer in the liquid crystal display device, since
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elution of impurity ions occurs at an interface thereof.
Therefore, elution of impurity ions to a liquid crystal layer
may be prevented, by forming an alignment layer, a trans-
parent electrode, a member comprised of a same material as
a protrusion used in VA mode, and so forth between the
liquid crystal layer and a color filter layer, covering whole of
the color filter layer and eliminating a region in which the
liquid crystal layer is directly in contact with the color filter
layer, so improvement of reliability may be carried out.

[0076] Preferable embodiments of the present invention
will be described hereinafter.

[0077] According to the present invention, it is preferable
that at least one of the transparent electrode, the alignment
layer and the member for covering the color filter layer in the
non-display region is formed up to a sealed region. Thus,
elution of impurity ions from the color filter layer may be
more sufficiently prevented by not only covering the color
filter layer with the alignment layer and so forth, but also
forming the alignment layer and so forth up to the sealed
region.

[0078] According to the present invention, it is also pref-
erable that the liquid crystal display device comprises a
filling port for vacuum injection of a liquid crystal, and

[0079] at least one of the transparent electrode, the
alignment layer and the member for covering the
color filter layer in the non-display region is formed
up to the filling port part. When the liquid crystal is
filled in between the substrates by vacuum injection
to manufacture the liquid crystal display device,
contact between the color filter layer and the liquid
crystal at the time of injecting the liquid crystal, may
be prevented by forming the alignment layer and so
forth up to the filling port part of the liquid crystal,
so that impurity ions may be further sufficiently
prevented from mixing in the liquid crystal layer.

[0080] According to the present invention, it is addition-
ally preferable the transparent electrode and the alignment
layer cover the color filter layer in the non-display region. In
this case, since the color filter layer in the non-display region
is doubly covered with alignment layer and transparent
electrode, elution of impurity ions from the color filter layer
may be sufficiently prevented. It is more preferable that the
transparent electrode and the alignment layer are formed up
to a sealed region. In addition, it is allowable that all of the
transparent electrode, the alignment layer and the member
for covering the color filter layer in the non-display region
cover the color filter layer in the non-display region or that
all of them are formed up to the sealed region.

[0081] The present invention also provides a method of
manufacturing the liquid crystal display device comprising
a first substrate and a second substrate configured via a
liquid crystal layer and a seal,

[0082] at least one of the first substrate and the
second substrate comprising, towards the liquid crys-
tal layer, a color filter layer, a transparent electrode
and an alignment layer in this order,

[0083] amember for controlling alignment directions
of liquid crystal molecules and a member for cov-
ering the color filter layer in the non-display region
being provided,
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[0084] the member for covering the color filter layer
in the non-display region being comprised of same
material as the member for controlling the alignment
direction of the liquid crystal molecules,

[0085] wherein the method of manufacturing the lig-
uid crystal display device comprises a step of form-
ing the member for controlling the alignment direc-
tion of the liquid crystal molecules and the member
for covering the color filter layer in the non-display
region at the same time.

[0086] The method of manufacturing the liquid crystal
display device is preferable as a method of manufacturing
the above-mentioned liquid crystal display device in which
the color filter layer in the non-display region is covered
with the member comprised of same material as the member
for controlling the alignment direction of the liquid crystal
molecules. The liquid crystal display device, in which reli-
ability of long-time/long-term use may be improved, may be
effectively manufactured by forming the member for con-
trolling the alignment direction of the liquid crystal mol-
ecules and the member for covering the color filter layer in
the non-display region at the same time.

[0087] In addition, the present invention also provides a
method of manufacturing the liquid crystal display device
comprising a first substrate and a second substrate config-
ured via a liquid crystal layer and a seal,

[0088] at least one of the first substrate and the
second substrate comprising, towards the liquid crys-
tal layer, a color filter layer, a transparent electrode
and an alignment layer in this order,

[0089] a columnar spacer for forming a cell gap of a
liquid crystal panel and a member for covering the
color filter layer in a non-display region being pro-
vided,

[0090] the member for covering the color filter layer
in a non-display region being comprised of same
material as the columnar spacer,

[0091] wherein the method of manufacturing the lig-
uid crystal display device comprises a step of form-
ing the columnar spacer and the member for cover-
ing the color filter layer in the non-display region at
the same time.

[0092] The method of manufacturing the liquid crystal
display device is preferable as a method of manufacturing
the above-mentioned liquid crystal display device in which
the color filter layer in the non-display region is covered
with the member comprised of same material as the colum-
nar spacer. The liquid crystal display device, in which
reliability of long-time/long-term use may be improved,
may be effectively manufactured by forming the columnar
spacer and the member for covering the color filter layer in
the non-display region at the same time.

[0093] Aliquid crystal display device of the present inven-
tion has an above-mentioned structure and has a structure in
which elution of impurity ions from a color filter layer in a
non-display region may be prevented, the unevenness of
display, spots and so forth generated due to lowering of
voltage retention caused by impurity ions may be suffi-
ciently eliminated, and reliability of long-time/long-term use
may be improved. As a result, the liquid crystal display
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device of the present invention may keep better display
quality than that of previous liquid crystal display device.

[0094] In addition, according to a method of manufactur-
ing the liquid crystal display device of the present invention,
such liquid crystal display device may be effectively manu-
factured.

[0095] Although examples of the present invention will be
hereinafter described in detail, the present invention is not
limited to the examples only.

Embodiment 1

[0096] The liquid crystal display panel 20 illustrated in
FIG. 1A and 1B is a panel constituting an active matrix
system liquid crystal display device and so forth, and
comprises the first substrate 4 and the second substrate 5.

[0097] The first supporting substrate 4 is a transparent
substrate such as glass substrate or plastic substrate, and the
first substrate 4 has a structure in which the TFT circuitry
layer 7 comprising TFT element, source electrode, gate
electrode, electrode for storage capacitor and so forth, the
insulating layer 6, the picture element electrode 8 and
alignment layer (not illustrated) are deposited on the first
supporting substrate 4a in this order towards the liquid
crystal layer 14. The supporting second substrate 5z is a
transparent substrate such as glass substrate or plastic sub-
strate, and the second substrate 5 has a structure in which the
color filter layer 13, the transparent electrode 10 and the
alignment layer 9 are deposited on the second supporting
substrate Sa in this order towards the liquid crystal layer 14.

[0098] The first substrate 4 and the second substrate 5 are
aligned via the seal member 3 which contains glass beads
(not illustrated) and is deposited in the vicinity of the
substrate, and plastic beads (not illustrated) for controlling a
cell gap, and space formed by the seal member 3, the first
substrate 4 and the second substrate 5 is filled with liquid
crystals to form the liquid crystal layer 14.

[0099] In addition, although a spherical spacer is used in
this embodiment, it is allowable that a columnar spacer is
provided in at least one of the first substrate 4 and the second
substrate 5 instead of the above-mentioned spacer.

[0100] Liquid crystal molecules in the liquid crystal layer
14 exist so as to have a structure in which they are arranged
parallel to the first supporting substrate 4a and the second
supporting substrate S¢ and form a spiral with the spiral
angle of 90 to 360° between the first substrate 4 and the
second substrate 5§ in TN mode, or exist so as to have a
structure in which they are arranged perpendicular to the
first supporting substrate 4a and the second supporting
substrate 5a, between the first substrate 4 and the second
substrate 5 in VA mode. Two polarizers (not illustrated) are
provided so as to sandwich the above-constituted liquid
crystal display panel 20.

[0101] According to the embodiment of the present inven-
tion illustrated in FIGS. 1A and 1B, display mode of the
liquid crystal display panel 20 is TN mode. The color filter
layer 13 in the second substrate 5 comprises the BM
members 12 (BM layers) and the color films 11 having three
colors R, G and B (red, green and blue) arranged so as to
correspond to each picture element electrode 8 in the first
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substrate 4. Film thickness of the color filter layer 13 used
in the present invention is preferably 1.0 to 2.0 um.

[0102] The BM members 12 are formed of Cr, photosen-
sitive resin material having light shielding effect, for
example, and are provided so as to separate each of color
films 11 in order to prevent the colors R, G and B of the color
films 11 of the color filter layer 13 from being mixed.

[0103] In the second substrate 5 comprising the BM
members 12, a layer of negative photosensitive resin mate-
rial in which one of red pigment, green pigment and blue
pigment is spread, is formed by a spin coating method, a
printing method, a film laminating method and so forth so as
to have a predetermined thickness, and only a predetermined
position is exposed with UV (ultra violet) light having a
specific wavelength using a mask from the surface, and then
developed to form the color films comprising one color of R,
G and B. Then, the above process is repeated three times to
form the color films 11 comprising the three colors R, G and
B.

[0104] The transparent electrode 10 and the alignment
layer 9 are formed on the color filter layer 13 in this order
towards the liquid crystal layer 14.

[0105] According to the embodiment of the present inven-
tion, the transparent electrode 10 is formed in the display
region 1 and part of the non-display region 2. The alignment
layer 9, which is formed next to the transparent electrode 10
in the second substrate 5, is also formed in both the display
region 1 and the non-display region 2 so as to cover all the
BM members 12 of the color filter layer 13 in the non-
display region 2. The alignment layer 9 is preferably formed
of polyimide compound, and the seal member 3 is preferably
formed of mixture of epoxy resin and acryl resin, for
example.

[0106] Although the alignment layer 9 is not formed
between the second supporting substrate 5@ and the seal
member 3 in this embodiment of the present invention
illustrated in FIG. 1, it is allowable that the alignment layer
9 is formed until it comes into contact with a sealed region
(seal member 3) or until it overlaps with the sealed region (it
overlaps with part or whole of the sealed region).

[0107] In previous liquid crystal display devices, display
defect caused by impurity ions is generated in some cases
when they are continuously energized for 1000 hours in a
burn-in acceleration test under a high temperature. Mean-
while, according to the liquid crystal display device of the
present invention, display defect caused by impurity ions is
not generated even when it is continuously energized for
1000 hours or more.

Embodiment 2

[0108] Each of FIGS. 2A and 2B is a schematic sectional
view illustrating structure of the liquid crystal display panel
21 which constitutes a liquid crystal display device accord-
ing to another embodiment of the present invention. Here-
inafter, a description of the same component as the liquid
crystal display panel 20 illustrated in FIGS. 1A and 1B will
be omitted.

[0109] In the liquid crystal display panel 20 illustrated in
FIG. 1B, the secal member 3 is not in contact with the color
filter layer 13 in the second substrate 5, but in the liquid
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crystal display panel 21 illustrated in FIG. 2A, the seal
member 3 is in contact with a color filter layver 13 in the
second substrate 5. The alignment layer 9, which is formed
on the color filter layer 13 in the non-display region 2, is
formed until it comes in contact with the seal member 3, and
the liquid crystal layer 14 is not directly in contact with the
color filter layer 13. It is allowable that the alignment layer
9 is formed until it overlaps with a sealed region.

[0110] In this structure, if manufacturing margins of for-
mation of the alignment layer 9, formation of the seal
member 3 and alignment of the first substrate 4 and the
second substrate 5 is considered, it is more preferable that
the alignment layer 9 covers the sealed region by 400 ym or
more, that is, the alignment layer 9 overlaps with the sealed
region by 400 um or more, when variation in positional
relation between the alignment layer 9 drawn by a printing
method and the seal member 3 drawn by a printing method
is about +400 um, in order to provide a structure in which
the liquid crystal layer 14 is not directly in contact with the
color filter layer 13.

[0111] Also, in the liquid crystal display panel 20 illus-
trated in FIG. 1, the seal member 3 is not in contact with the
color filter layer 13 in the second substrate 5. However, in
the liquid crystal display panel 21 illustrated in FIG. 2B, the
seal member 3 is in contact with the color filter layer 13 in
the second substrate 5 and the color filter layer 13 is formed
up to outer side of the sealed region. That is, the color filter
layer 13 is formed so as to overlap with whole of the sealed
region.

[0112] In this case, the liquid crystal layer 14 is not
directly in contact with the color filter layer 13 by forming
the alignment layer 9 on the color filter layer 13 until
alignment layer 9 comes into contact with the seal part (seal
member 3) as illustrated in FIG. 2B and preventing elution
of impurity ions from the color filter layer 13 to the liquid
crystal layer 14. It is allowable that the alignment layer 9 is
also formed until it overlaps with whole of the sealed region.

[0113] According to Embodiment 2, the same effect as
Embodiment 1 may be provided.

Embodiment 3

[0114] FIG. 3 is a schematic sectional view illustrating a
structure of the liquid crystal display panel 22 according to
another embodiment of the present invention. Hereinafter, a
description of the same component as liquid crystal display
panel 20 illustrated in FIGS. 1A and 1B will be omitted.

[0115] In the liquid crystal display panel 20 illustrated in
FIG. 1, the transparent electrode 10 is formed on part of the
color filter layer 13 in the non-display region 2, but in the
liquid crystal display panel 22 illustrated in FIG. 3, the
transparent electrode 10 and the alignment layer 9 are
formed at least on the liquid crystal layer 14 side of the color
filter layer 13 in the non-display region 2. That is, whole of
the color filter layer 13 is covered with the transparent
electrode 10, and whole of the transparent electrode 10 is
covered with the alignment layer 9. Thus, effect of prevent-
ing elution of impurity ions to the liquid crystal layer 14 may
be improved by forming the transparent electrode 10 and the
alignment layer 9 between the liquid crystal layer 14 and the
color filter layer 13.

[0116] Although the transparent electrode 10 and the
alignment layer 9 are formed at least on the liquid crystal
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layer 14 side of the color filter layer 13 and they are not
formed in a sealed region in the liquid crystal display panel
22 illustrated in FIG. 3, it is allowable that they are formed
until they come into contact with the sealed region or
overlap with the sealed region.

[0117] According to Embodiment 3 of the present inven-
tion, the same effect as Embodiment 1 may be provided.

Embodiment 4

[0118] FIG. 4 is a schematic sectional view illustrating a
structure of the liquid crystal display panel 23 according to
another embodiment of the present invention. Hereinafter, a
description of the same component as the liquid crystal
display panel 20 illustrated in FIG. 1 will be omitted.

[0119] According to an embodiment in FIG. 4, display
mode of the liquid crystal display panel 23 is VA mode. In
VA mode, in order to control alignment directions of liquid
crystal molecules, the projections 15 formed of photosensi-
tive resin material are deposited on the transparent electrode
10 in the second substrate 3, for example. That is, the
transparent electrode 10, the projections 15 and the align-
ment layer 9 are formed on the color filter layer 13 in this
order towards the liquid crystal layer 14 in the second
substrate 5. For example, the transparent electrode 10 is
formed on color filter layer 13, a layer of negative photo-
sensitive resin material or positive photosensitive resin
material is formed by a spin coating method, a printing
method, a film laminating method and so forth so as to have
a predetermined thickness, only a predetermined part is
exposed to UV light having a specific wavelength using a
mask from the surface, and developed to form the projec-
tions 15 for controlling alignment directions on the trans-
parent electrode 10.

[0120] The film thickness of the projections 15 for con-
trolling alignment directions in the present invention is
preferably 0.5 to 1.5 um. The projections 15 are formed so
as to have a predetermined pattern to control alignment
directions of liquid ecrystal molecules, and the alignment
layer 9 is formed thereon in the display region 1.

[0121] In the liquid crystal display panel 20 illustrated in
FIG. 1, the alignment layer 9 is formed on whole of the color
filter layer 13 in the non-display region 2, but in the liquid
crystal display panel 23 illustrated in FIG. 4, the member 16
for covering the color filter layer 13, formed of the same
material as the projections 15 for controlling alignment
directions of liquid crystal molecules, is formed at least on
the liquid crystal layer 14 side of the color filter layer 13 in
the non-display region 2.

[0122] In addition, instead of the member 16 formed of the
same material as the projections 15, it is allowable that a film
comprising same resin material as a columnar spacer covers
the liquid crystal layer 14 side of the color filter layer 13. In
the liquid crystal display panel 23 illustrated in FIG. 4, the
member 16 formed of the same material as the projections
15 covers the liquid crystal layer 14 side of the color filter
layer 13 and it is not formed up to a sealed region, but it is
allowable that the projections 15 and the member 16 are
formed until they come in contact with the sealed region or
until they overlap with the sealed region.

[0123] Although it is not illustrated in FIG. 4, in order to
further improve the effect of preventing elution of impurity
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ions from the color filter layer 13 to the liquid crystal layer
14, it is allowable that the second substrate 5 has a structure
in which three layers comprised of the member 16, the
transparent electrode 10 and the alignment layer 9 are
formed so as to cover the liquid crystal layer 14 side of the
color filter layer 13. That is, it is allowable that the alignment
layer 9 is formed so as to cover the member 16 in FIG. 4.
In addition, it is allowable that the transparent electrode 10
is formed so as to cover the color filter layer 13 in the
non-display region.

[0124] According to Embodiment 4 of the present inven-
tion, the same effect as Embodiment 1 may be provided.

Embodiment 5

[0125] FIG. 5A is a schematic plan view illustrating a
structure of the liquid crystal display panel 24 according to
another embodiment of the present invention, and FIG. 5B
is an enlarged view illustrating a part (a filling port part)
surrounded by a circular broken line of FIG. SA. Herein-
after, a description of the same component as the liquid
crystal display panel 20 illustrated in FIG. 1 will be omitted.

[0126] According to an embodiment in FIG. 5, a filling
port part 17 for vacuum injection is formed, and a liquid
crystal is injected by vacuum injection.

[0127] Since impurity ions are eluted at the time of
injecting a liquid crystal if the liquid crystal layer comes in
contact with the color filter layer 13, the alignment layer, the
transparent electrode or the member formed of same mate-
rial as the projections for alignment directions of liquid
crystal molecules in VA mode covers whole of the color
filter layer 13 in the filling port part 17. The alignment layer,
the transparent electrode or the member formed of same
material as the projections for alignment directions of liquid
crystal molecules is formed at least up to the boundary line
(broken line) 18 of the part formed with an alignment layer
in FIG. 5B.

[0128] In this case, any one of the alignment layer 9, the
transparent electrode and the member formed of the same
material as the projections, any two of them, or all of them
may cover whole of the color filter layer 13.

1. A liquid crystal display device comprising a first
substrate and a second substrate configured via a liquid
crystal layer and a seal,

wherein at least one of the first substrate and the second
substrate comprises, towards the liquid crystal layer, a
color filter layer, a transparent electrode and an align-
ment layer in this order and

at least one of the transparent electrode and the alignment
layer covers the color filter layer in a non-display
region.

2. The liquid crystal display device according to claim 1,

wherein at least one of the transparent electrode and the
alignment layer is formed up to a sealed region.
3. The liquid crystal display device according to claim 1,

which comprises a filling port for vacuum filling of a
liquid crystal, and

at least one of the transparent electrode and the alignment
layer is formed up to the filling port part.
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4. The liquid crystal display device according to claim 1,

wherein the transparent electrode and the alignment layer
cover the color filter layer in the non-display region.
5. The liquid crystal display device according to claim 4,

wherein the transparent electrode and the alignment layer
are formed up to a sealed region.
6. A liquid crystal display device comprising a first
substrate and a second substrate configured via a liquid
crystal layer and a seal,

wherein at least one of the first substrate and the second
substrate comprises, towards the liquid crystal layer, a
color filter layer, a transparent electrode and an align-
ment layer in this order and

a member for controlling alignment directions of liquid
crystal molecules and a member for covering the color
filter layer in the non-display region are provided, and

the member for covering the color filter layer in the
non-display region is comprised of same material as the
member for controlling the alignment direction of the
liquid crystal molecules.

7. The liquid crystal display device according to claim 6,

wherein the member for covering the color filter layer in
the non-display region is formed up to a sealed region.
8. The liquid crystal display device according to claim 6,

which comprises a filling port for vacuum filling of a
liquid crystal, and

the member for covering the color filter layer in the

non-display region is formed up to the filling port part.

9. A method of manufacturing the liquid crystal display
device according to claim 6,

wherein the method of manufacturing the liquid crystal
display device comprises a step of forming the member
for controlling the alignment direction of the liquid
crystal molecules and the member for covering the
color filter layer in the non-display region at the same
time.
10. A liquid crystal display device comprising a first
substrate and a second substrate configured via a liquid
crystal layer and a seal,

wherein at least one of the first substrate and the second
substrate comprises, towards the liquid crystal layer, a
color filter layer, a transparent electrode and an align-
ment layer in this order and

a columnar spacer for forming a cell gap of a liquid crystal
panel and a member for covering the color filter layer
in a non-display region are provided, and

the member for covering the color filter layer in a non-
display region is comprised of same material as the
columnar spacer.
11. A method of manufacturing the liquid crystal display
device according to claim 10,

wherein the method of manufacturing the liquid crystal
display device comprises a step of forming the colum-
nar spacer and the member for covering the color filter
layer in the non-display region at the same time.
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