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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Applica-
tions No. 11-248852, filed Sep. 2, 1999; and No. 11-324264,
filed Nov. 15, 1999, the entire contents of which are incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to an improvement of
a shield structure in the vicinity of the inlet of liquid crystal
for a liquid crystal display device.

[0003] A typical color liquid crystal display device is
provided with an array substrate on which a plurality of pixel
electrodes are disposed in a matrix form, a counter substrate
opposing to this array substrate, and liquid crystal material
sandwiched between the array substrate and the counter
substrate. A liquid crystal cell is obtained by bonding the
outer edges of the array substrate and the counter substrate
by means of an outer edge sealing member formed so as to
leave a liquid crystal inlet, by injecting liquid crystal mate-
rial into a liquid crystal storage space through this liquid
crystal inlet, and by sealing the liquid crystal inlet by means
of an inlet sealing material after having filled the space with
liquid crystal material. Further, the array substrate includes
a color filter covering the surface of the substrate completely
and transmitting light having a color component allocated to
each of said plurality of pixel electrodes, a shield pattern
formed in the shield area surrounding the display area, and
a plurality of spacers formed on this color filter for providing
a liquid crystal storage space between the array substrate and
the counter substrate. That is, the array substrate and the
counter substrate are spaced from each other by the height
of these spacers.

[0004] Hereupon, the shield pattern is formed of a metallic
film material such as chromium (Cr) or molybdenum-tung-
sten (MoW) or a resin material to shield light passing
through the shield area. In particular, the resin can be used
also as color filter or spacer. In this case, the color filter is
formed of colored resin layers colored green, blue and red
respectively. The shield pattern and the spacers-are formed
respectively of colored resin layers colored black. With
respect to the shield pattern and the spacers, black color
layers superimposed on the color filter can be formed
simultaneously by means of a common patterning treatment
using photolithography method.

[0005] However, when the shield pattern is formed like
this, the substantial space between the array substrate and
the counter substrate is narrowed due to the thickness of the
shield pattern, what makes it difficult to inject liquid crystal
material. Therefore, there is a problem of not being capable
of completing the injection of liquid crystal material in a
short time.

[0006] Further, it is also conceivable to form the colored
layer of the color filter in the vicinity of the liquid crystal
inlet of a blue-black color layer and use it as shield pattern.
Although this method makes it easier to inject liquid crystal
material, however, it leads to a deteriorated appearance that
blue light is observed partially outside the display area
corresponding to the plurality of pixel electrodes.
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BRIEF SUMMARY OF THE INVENTION

[0007] The present invention has been made to solve the
above-described problems, and has an object of providing a
liquid crystal display device being capable of shortening the
liquid crystal material injection time without deteriorating
the appearance in the vicinity of the liquid crystal inlet.

[0008] According to the present invention, in a liquid
crystal display device including a pair of substrates, a liquid
crystal material sandwiched between the pair of substrates,
a shield area disposed on the outer periphery of a display
area, and an outer edge sealing member disposed on the
further outer periphery than the shield area and formed
except for the liquid crystal inlet, there is provided a liquid
crystal display device, wherein a shield pattern comprising
a resin of a predetermined thickness and a color filter thinner
than the predetermined thickness coexist with each other on
a plane in the shield area in the vicinity of the inlet.

[0009] According to this liquid crystal display device,
since the color filter and the shield pattern are disposed so as
to coexist on a plane in the shield area in the vicinity of the
inlet, the liquid crystal injection path can be made larger than
the case in which the shield area is covered only with the
shield pattern. On the contrary, since the color of the color
filter is not exposed wholly, the color of the color filter can
be made quiet in this shicld area. Therefore, the liquid
crystal injection time can be shortened without deteriorating
the appearance in the vicinity of the liquid crystal inlet.

[0010] Additional objects and advantages of the invention
will be set forth in the description which follows, and in part
will be obvious from the description, or may be learned by
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed out
hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0011] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
presently preferred embodiments of the invention, and
together with the general description given above and the
detailed description of the preferred embodiments given
below, serve to explain the principles of the invention.

[0012] FIG. 1A is a sectional view showing the construc-
tion of a liquid crystal display device according to an
embodiment of the present invention schematically;

[0013] FIG. 1B is a sectional view showing the construc-
tion of an array substrate of this liquid crystal display device
concretely;

[0014] FIG. 2 is a plane view showing to an example of
the shield pattern in the vicinity of the liquid crystal inlet of
this liquid crystal display device;

[0015] FIG. 3 is a sectional view taken along the line A-A
of the liquid crystal display device shown in FIG. 2 and
showing the sectional construction in the vicinity of the
liquid crystal inlet where the color filter is not covered with
the shield pattern;

[0016] FIG. 4 is a sectional view taken along the line B-B
of the liquid crystal display device shown in FIG. 2 and
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showing the sectional construction in the vicinity of the
liquid crystal inlet where the color filter is not covered with
the shield pattern;

[0017] FIG. 5 is a plane view showing a first modification
of the shield pattern in the vicinity of the liquid crystal inlet
shown in FIG. 2;

[0018] FIG. 6 is a plane view showing a second modifi-
cation of the shield pattern in the vicinity of the liquid crystal
inlet shown in FIG. 2;

[0019] FIG. 7 is a plane view showing a third modification
of the shield pattern in the vicinity of the liquid crystal inlet
shown in FIG. 2;

[0020] FIG. 8A is a plane view showing a fourth modi-
fication of the shield pattern in the vicinity of the liquid
crystal inlet shown in FIG. 2;

[0021] FIG. 8B is a sectional view taken along the line
C-C of FIG. 8A,

[0022] FIG. 9A is a plane view showing a fifth modifi-
cation of the shield pattern in the vicinity of the liquid crystal
inlet shown in FIG. 2;

[0023] FIG. 9B is a sectional view taken along the line
C-C of FIG. 9A;

[0024] FIG. 10A is a plane view showing a sixth modi-
fication of the shield pattern in the vicinity of the liquid
crystal inlet shown in FIG. 2;

[0025] FIG. 10B is a sectional view taken along the line
C-C of FIG. 10A;

[0026] FIG. 11A is a plane view showing a seventh
modification of the shield pattern in the vicinity of the liquid
crystal inlet shown in FIG. 2;

[0027] FIG. 11B is a sectional view taken along the line
C-C of FIG. 11A;

[0028] FIGS. 12A to 12C are views showing the manu-
facturing process for forming the shield pattern in the
vicinity of the liquid crystal inlet of a liquid erystal display
device according to a second embodiment of the present
invention;

[0029] FIG. 13A is a view showing the manufacturing
process for forming the shield pattern in the vicinity of the
liquid crystal inlet of a liquid crystal display device accord-
ing to a modification of the second embodiment;

[0030] FIG. 13B is an enlarged plane view enlarging an
area shown by means of a broken line in FIG. 13A;

[0031] FIG. 14A is a view showing the manufacturing
process for forming the shield pattern in the vicinity of the
liquid crystal inlet of a liquid crystal display device accord-
ing to a modification of the second embodiment;

[0032] FIG. 14B is an enlarged plane view enlarging an
area shown by means of a broken line in FIG. 14A,;

[0033] FIG. 15A is a view showing the manufacturing
process for forming the shield pattern in the vicinity of the
liquid crystal inlet of a liquid crystal display device accord-
ing to a modification of the second embodiment;

[0034] FIG. 15B is an enlarged plane view enlarging an
area shown by means of a broken line in FIG. 15A; and
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[0035] FIG. 16 is a view showing the manufacturing
process for forming the shield pattern in the vicinity of the
liquid crystal inlet of a liquid crystal display device accord-
ing to a modification of the second embodiment.

DETAILED DESCRIPTION OF THE
INVENTION

[0036] Now, referring to the drawings, the first embodi-
ment of the present invention will be described.

[0037] As shown in FIG. 1A, the liquid crystal display
device is provided with an array substrate 110 on which a
plurality of pixel electrodes 30 are disposed in a matrix
form, a counter substrate 120 opposing to this array substrate
110, and a liquid crystal layer 70 sandwiched between the
array substrate 110 and the counter substrate 120.

[0038] The array substrate 110 includes a transparent
substrate 11, switching elements 14 formed on this trans-
parent substrate 11 corresponding to the plurality of pixel
electrodes 30 respectively, color filter layers 24 (R, G, B)
formed by covering the display area 40 including these pixel
electrodes 30 and switching elements 14, a shield pattern SP
formed so as to surround the display arca 40 in which these
pixel electrodes 30 and switching elements 14 are disposed
and cover the shield area 41 of the transparent substrate 11,
a plurality of columnar spacers 31 formed on the color filter
24, and an alignment film 13A formed by covering the
plurality of pixel electrodes 30 totally.

[0039] The color filter 24 has a thickness of about 3.0 ym,
is colored green, blue and red, and is composed of three
color filter layers 24G, 24B and 24R transmitting light of
green, blue and red color components respectively in a stripe
form corresponding to the columns of the pixel electrodes
30.

[0040] The pixel electrodes 30 are transparent electrodes
of ITO (indium-tin oxide) or the like formed respectively on
the color filter layers 24G, 24B and 24R allocated thereto
and are connected respectively to the switching elements 14
via through holes 26 in these color layers 24.

[0041] Each switching element 14 is connected to a scan-
ning line formed along the row direction of the pixel
electrodes 30 and to a signal line formed along the column
direction of the pixel electrodes 30, conducts by means of a
driving voltage providing from the scanning line, and
applies signal voltage to the pixel electrodes.

[0042] As is clear from the more detailed construction
shown in FIG. 1B, the array substrate 110 includes scanning
lines Y formed along the rows of the pixel electrodes 30,
signal lines X formed along the columns of the pixel
electrodes 30, and thin film transistors, that is, TFTs 14,
disposed as nonlinear switching elements in the vicinity of
the intersecting positions of the scanning lines Y and the
signal lines X corresponding to the pixel electrodes 30.

[0043] Further, the array substrate 110 is provided with a
plurality of storage capacitance elements for forming a
storage capacitance CS electrically parallel to the liquid
crystal capacitance CL formed by means of the liquid crystal
layer 70 between the pixel electrodes 30 and the counter
electrodes 22, that is, with a pair of electrodes. That is, the
storage capacitance CS is formed by means of a potential
difference between storage capacitance electrodes 61 having
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the same potential as the pixel electrodes 30 and storage
capacitance lines 52 set at a predetermined potential.

[0044] That is, the signal line X is disposed so as to
perpendicularly intersect the scanning line Y and the storage
capacitance line 52 via a interlayer insulation film 76. The
storage capacitance line 52 is provided in the same layer as
the scanning line Y and is formed parallel to the scanning
line Y. A part of the storage capacitance line 52 is opposed
to the storage capacitance electrode 61 formed of a poly-
silicon film doped with impurities via a gate insulation film
62.

[0045] The wiring portions of these signal line X, scan-
ning line Y and storage capacitance line 52 are formed of a
shielding low resistance material such as aluminum or
molybdenum-tungsten. In this embodiment, the scanning
line Y and the storage capacitance line 52 are formed of
molybdenum-tungsten, and the signal line X is formed of
mainly aluminum.

[0046] TFT 14 includes a semiconductor layer 112 formed
of a polysilicon film disposed in the same layer as the
storage capacitance electrodes 61. This semiconductor layer
112 includes a drain area 112D and a source area 112S
formed by doping the both sides of a channel area 112C with
impurities respectively. Further, TFT 14 is provided with a
gate electrode 63 united with a scanning line Y opposed to
the semiconductor layer 112 via the gate insulation film 62.

[0047] The drain electrode 88 of TFT 14 is united with a
signal line X and is formed by being connected electrically
to the drain area 112D of the semiconductor layer 112 via a
contact hole 77 passing through the gate insulation film 62
and the interlayer insulation film 76. The source electrode 89
of TFT 14 is formed by being connected electrically to the
source area 1128 of the semiconductor layer 112 via a
contact hole 78 passing through the gate insulation film 62
and the interlayer insulation film 76.

[0048] On the interlayer insulation film 76 of the array
substrate 110, color filter layers 24 (R, G, B) colored red (R),
green (G) and blue (B) respectively corresponding to each
pixel area are provided. On the color filters 24, pixel
electrodes 30 are provided. The pixel electrodes 30 are
connected electrically to the source electrode 89 of TFT 14
via a through hole 26.

[0049] The storage capacitance electrode 61 is connected
electrically to a contact electrode 80 formed of the same
material as the signal line X via a contact hole 79 passing
through the gate insulation film 62 and the interlayer insu-
lation film 76. The pixel electrodes 30 are connected elec-
trically to the contact electrode 80 via a contact hole 81
passing through the color filter layers 24. In this way, the
source electrode 89 of TFT 14, the pixel electrodes 30 and
the storage capacitance electrode 61 have the same potential.

[0050] As shown in FIG. 1A, the shield pattern SP is
composed of a black color layer for shielding light in the
shield area 41. Further, each columnar spacer 31 is com-
posed of a black color layer formed in a columnar form for
providing a liquid crystal storage space between the array
substrate 110 and the counter substrate 120, and is formed of
the same material in the same process as the shield pattern
SP. For example, the columnar spacers 31 and the shield
pattern SP are formed of a photosensitive carbonless black
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resin containing pigment. In this way, the shield pattern SP
and the spacers 31 have a thickness of about 5 um.

[0051] In the display arca 40, the columnar spacers 31 are
disposed on each color filter layer 24 (R, G, B) laminated on
the shielded wiring portions, for example, on the scanning
lines and the storage capacitance line formed of a molyb-
denum-tungsten alloy film, and on the signal lines formed of
aluminum. Further, in the shield area 41, the columnar
spacers 31 are disposed on the color filter layers, for
example, on the blue colored filter layer 24B. Generally, the
distance between the array substrate 110 and the counter
substrate 120 depends upon the height of the columnar
spacers 31 projecting from the color filter layers 24 (R, G,
B).

[0052] The alignment film 13A aligns liquid crystal mol-
ecules including the liquid crystal layer 70 adjacent to each
pixel electrode 30 in a first direction.

[0053] The counter substrate 120 includes a transparent
substrate 21, a counter electrode 22 formed on this trans-
parent substrate 21, and an alignment film 13B covering this
counter electrode 22.

[0054] The counter electrode 22 is a transparent electrode
formed of ITO or the like disposed so as to be opposed to all
the pixel electrodes 30 on the side of the array substrate 110.
The alignment film 13B aligns liquid crystal molecules of
the liquid crystal layer 70 adjacent to the counter electrode
22 in a second direction offset, for example, by 90 degrees,
from the first direction.

[0055] The liquid crystal cell LC includes an outer edge
sealing member 25 which is formed along the outer periph-
ery of the shield area 41 so as to leave a liquid crystal inlet
32 (with a width of about 20 mm) shown in FIGS. 2 to 4 and
bonds the outer edges of the array substrate 110 and the
counter substrate 120, a liquid crystal material LQ injected
through the liquid crystal inlet 32 into the liquid crystal
storage space, and an inlet sealing member 33 sealing the
liquid crystal inlet 32 for holding the liquid crystal material
LQ in the liquid crystal storage space.

[0056] Moreover, as shown in FIG. 2, the shield pattern
SP is formed in a stripe form exposing the color filter 24
selectively in the vicinity of the liquid crystal inlet 32 of the
shield area for expanding the liquid crystal injection path
(concretely the cross section of the liquid crystal inlet in the
liquid crystal cell LC).

[0057] Now, the manufacturing method of said liquid
crystal display device will be described.

[0058] In the manufacturing process of the array substrate
110, filming and patterning are repeated first on a 0.7 mm
thick glass substrate 11, thereby forming scanning lines Y,
signal lines X, and switching elements having a semicon-
ductor layer 112 formed of polysilicon film.

[0059] That is, first, on the glass substrate 11, an amor-
phous silicon film, that is, an a-Si film is formed by means
of CVD method or the like. After having annealed and
dehydrogenated this amorphous silicon film, an eximer laser
beam is irradiated, thereby polycrystallizing the a-Si film.
Subsequently, the polycrystallized silicon film, that is, the
polysilicon film 112 is patterned by means of photoengrav-
ing process, thereby forming not only a channel layer of TFT
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14 provided respectively in each pixel area, but also a
storage capacitance electrode 61 in the display area.

[0060] Next, by means of CVD method, a silicon oxide
film, that is, a SiOx film is formed on the whole surface of
the substrate 11, thereby obtaining a gate insulation film 62.

[0061] Next, on the whole surface of the gate insulation
film 62, a single substance film, a laminated film or an alloy
film of tantalum (Ta), chromium (Cr), aluminum (Al),
molybdenum (Mo), tungsten (W) and copper (Cu) is formed
(in this embodiment, Mo-W alloy film) and patterned in a
predetermined form by means of photoengraving process. In
this way, various wirings such as a scanning line Y, a storage
capacitance line 52 opposed to the storage capacitance
electrode 61 via the gate insulation film 62, and a gate
electrode 63 of TFT 75 united with the scanning line Y are
formed.

[0062] Next, with using the gate electrode 63 as a mask,
impurities are injected into the polysilicon film 112 by
means of ion injection method or ion doping method. In this
way, the drain area 112D and the source area 112S of TFT
14 are formed. The whole substrate is annealed, thereby
activating the impurities.

[0063] Next, a silicon dioxide film, that is, a SiO, film is
formed on the whole surface of the substrate 11, thereby
obtaining an interlayer insulation film 76.

[0064] Next, by means of photoengraving method, a con-
tact hole 77 extending through the gate insulation film 62
and the interlayer insulation film 76 to the drain arca 112D
of TFT 14, a contact hole 78 extending to the source area
1128 thereof, and a contact hole 79 extending to the storage
capacitance electrode 61 are formed.

[0065] Next, a single substance film, a laminated film or
an alloy film of Ta, Cr, Al, Mo, W and Cu is formed (in this
embodiment, Al film) and patterned in a predetermined form
by means of photoengraving process.

[0066] Inthisway, notonly a signal line X, but also a drain
electrode 79 of TFT 14 united with the signal line X is
formed. Simultaneously, a source clectrode 89 of TFT 14
and a contact electrode 80 coming into contact with the
storage capacitance electrode 61 are formed.

[0067] Next, an ultraviolet ray-hardening acrylic resin
resist in which a red pigment is dispersed is applied on the
whole surface of the substrate by means of a spinner. This
resist film is prebaked, for example, at a temperature of 90°
C. for five minutes, and light with a wavelength of 365 nm
is irradiated in a quantity of 150 mJ/cm® via a photomask
enabling light to be irradiated to the portions corresponding
to the red pixels. This photomask includes a circular pattern
with a diameter of 15 ym for forming a through hole 26 and
a stripe pattern, for forming a red color filter layer 24R.
Subsequently, this resist film is developed for about 60
seconds by means of a predetermined developer, and after
washing with water, it is postbaked, for example, at a
temperature of 200% for about an hour. And the through
hole 26 is formed together with the red color filter layer 24R.

[0068] Next, by repeating a similar process, the green
color filter layer 24G and the blue color filter layer 24B are
formed, and they are postbaked respectively, for example, at
a temperature of 200° C. for about an hour. Here, the blue
color filter layer 24B is patterned so as to remain in a stripe
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form in an area becoming the liquid crystal inlet 32. The
films of the color filter layers (R, G, B) have a thickness of
about 3 um respectively.

[0069] In this forming process of the color filter layers 24,
a through hole 26 bringing the switching elements 14 and the
pixel electrodes 30 into contact with each other is formed
simultaneously. Further, a through hole 81 bringing the pixel
electrodes 30 and the contact electrode 80 into contact with
each other is also formed simultaneously.

[0070] Next, by forming ITO films on the color filter
layers 24 by means of spattering method and by patterning
them into predetermined pixel patterns, pixel electrodes 30
being in contact with the switching elements 14 are formed.

[0071] Next, a photosensitive carbonless black resin con-
taining pigment particles with a diameter of 0.05 to 0.2 um
is applied in a thickness of about 6 #m on this substrate
surface by means of a spinner.

[0072] And, after being dried at a temperature of 90° C. for
ten minutes, this black resin is patterned so as to remain
between the stripes of the color filter layer 24B on the color
filter layers 24, on the pixel electrodes 30, and in the vicinity
of the liquid crystal inlet 32. That is, this black resin is
exposed at a wavelength of 365 nm and in an exposure value
of 500 mJ/cm? by means of a photomask having a prede-
termined pattern form. And, by developing it in an alkaline
aqueous solution of pH 11.5, a columnar form is formed.

[0073] And, by raising the temperature to 220° C. at a
temperature raising rate of 200° C./min, the columns are
hot-treated. That is, by melting the columns and further
maintaining this temperature for 60 minutes, the columns
are hardened completely. When hardening the columns, for
example, by controlling the temperature raising rate, the
meltability of the columns can be controlled.

[0074] In this way, shielding columnar spacers 31 with a
height of about 5 um are formed not on the pixel electrodes
30, but on predetermined positions on the color filter layers
24. Further, a shield pattern SP of about 5 u#m is formed so
as to cover the shield area 41 outside the display area 40 in
a frame form and so as to expose the color filter layer 24B
in the vicinity of the liquid crystal inlet 32.

[0075] Concretely, the color filter layer 24B is exposed by
forming the shield pattern SP in a stripe form between the
color filter layers 24B in a stripe form. Here, the stripes of
the shield pattern SP are set, as shown in FIG. 2, in a
direction making it easy to inject a liquid crystal material
LQ. In this way, black and blue two-color stripes are formed
in the vicinity of the liquid crystal inlet 32.

[0076] Next, after having applied an alignment film mate-
rial in a film thickness of 500 angstrom on the whole surface
of the substrate and having fired it, a rubbing treatment is
given, thereby forming an alignment film 13A.

[0077]

[0078] On the other hand, in the manufacturing process of
the counter substrate 120, first of all, ITO is accumulated in
a thickness of about 100 nm on a 0.7 mm thick glass
substrate 21 by means of spattering method and is patterned,
thereby forming a counter electrode 22. An alignment film
material is applied on the whole surface of the transparent

In this way, the array substrate 110 is finished.
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substrate 21 with the counter electrode being covered, and
an alignment treatment is given after firing, thereby forming
an alignment film 13B.

[0079] In this way, the counter substrate 120 is finished.

[0080] In the manufacturing process of the liquid crystal
cell LC, an outer edge scaling member 25 is applied on the
outer periphery of the array substrate 110 so as to surround
the liquid crystal storage space with leaving the liquid
crystal inlet 32, and the outer edge of the array substrate 110
and the outer edge of the counter substrate 120 are bonded
to each other. The outer edge sealing member 25 is, for
example, a thermohardening epoxy adhesive.

[0081] Next, the liquid crystal material L.Q is injected in a
vacuum state through the liquid crystal inlet 32 into the
liquid crystal storage space, and further, the liquid crystal
inlet 32 is sealed by means of an inlet sealing member 33
which is a ultraviolet ray-hardening resin. The liquid crystal
material LQ is composed of nematic liquid crystals to which
a kyral material is added.

[0082] After the liquid crystal cell LC has been finished in
this way, two polarizing plates PL.1 and PL2 are stuck on the
array substrate 110 and the counter substrate 120 on the
opposite side with respect to the liquid crystal cell LC.

[0083] By means of the manufacturing method as
described above, a liquid crystal display device is formed.

[0084] According to this liquid crystal display device, the
liquid crystal injection time of 270 minutes required when
the shield pattern SP is not formed in a stripe form in the
vicinity of the inlet is shortened to 120 minutes. Further,
when two-color stripes of black and blue are formed by
exposing the blue color filter layer 24B selectively, an
improved appearance is obtained in comparison to the case
in which the shield pattern SP is removed completely in the
vicinity of the liquid crystal inlet 32 and only the totally blue
color filter layer 24B is used.

[0085] Moreover, the present invention is not limited to
the above-described embodiment and various modifications
are possible. For example, with respect to the shield pattern
SP, by combining various stripes, gradations and mosaics
with each other and by changing the pitches and the direc-
tions thereof in order to obtain similar effects, any forms can
be used.

[0086] Inthe shield pattern shown in FIG. 2, the width and
the interval of the stripes are set to 200 um, respectively,
however, they can be changed freely, for example, to 100 um
or 50 um.

[0087] Further, as shown in FIGS. 5 and 6, the shicld
pattern SP may be formed by applying a gradation to the
stripe arrangements substantially parallel to the liquid injec-
tion direction. Also in this case, the injection of liquid crystal
can be completed in about 120 minutes similarly as in the
above-described embodiment. Further, by means of this
gradation, the blue color can be made less quite than the
shield pattern SP shown in FIG. 2, thereby improving the
appearance further.

[0088] Further, as shown in FIG. 7, the shield pattern SP
may be formed in a mosaic form. The mosaic size can be set
freely, for example, to 100 umx100 gm or 500 ymx500 pm.
Also in this case, the injection of liquid crystal can be
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completed in about 120 minutes similarly as in the above-
described embodiment. Further, also in this mosaic pattern,
the blue color can be made less quiet, thereby improving the
appearance further.

[0089] Now, the first outer periphery wiring L1 includes
various elements such as protection diodes displaced in the
shield area 41 so as to surround the display area 40, and is
covered with the shield pattern SP shielding the shield area
41 and the color filter layer 24. The second outer periphery
wiring 12 is disposed on the outer periphery of the outer
edge sealing member 25. This second outer periphery wiring
22 functions as a transfer wiring for transmitting electricity
to the counter electrode or as a guard wiring for a measure
to counter static electricity.

[0090] Insuch a configuration, as shown in FIGS. 8A and
8B, when the shield area 41 in the vicinity of the liquid
crystal inlet 32 is formed of only the shield pattern SP, the
shield pattern SP is relatively thick, and therefore, the
opening of the liquid crystal inlet 32 has a small cross-
sectional area and the injection of liquid crystal cannot be
completed in a short time.

[0091] Further, as shown in FIGS. 9A and 9B, when the
shield area 41 in the vicinity of the liquid crystal inlet 32 is
formed of only the blue color filter layer 24B, the color filter
layer 24B is thinner than the shield pattern SP, and therefore,
the opening of the liquid crystal inlet 32 can be expanded
and the injection of liquid crystal can be completed in a short
time. However, in the shield area 41 situated nearer to the
side of the display area than the end portion CV covered with
a cover 130, blue light is observed and the appearance is
deteriorated.

[0092] For this reason, as in the above-described embodi-
ment, at least the shield area 41 situated nearer to the side of
the display area than the end portion CV of the cover 130 can
shorten the liquid crystal injection time and improve the
appearance by forming a pattern combining various stripes,
gradations and mosaics with each other by means of the
shield pattern SP and the color filter layer 24B.

[0093] Next, as shown in FIGS. 10A and 10B, a case in
which the shield area 41 in the vicinity of the liquid crystal
inlet 32 is formed of the shield pattern SP and the blue color
filter layer 24B will be described. The shield pattern SP is
disposed so as to cover at least the first outer periphery
wiring L1 in the shield area 41, and the color filter layer 24B
is disposed on the side of the outer periphery in the shield
area 41, that is, on the side of the second outer periphery
wiring [.2. In this example, the width of the color filter layer
24B is about 60% of the overall width of the shield area.

[0094] In such an arrangement, since the color filter layer
24B disposed at the liquid crystal inlet 32 is thinner than the
shield pattern SP disposed on the side of the display area, the
cross-sectional area of the opening of the liquid crystal inlet
32 can be expanded substantially, and although the liquid
crystal injection time is a little longer than in an example
shown in FIGS. 9A and 9B, the injection of liquid crystal
can be completed in shorter time than in an example shown
in FIGS. 8A and 8B. However, in the shield area 41 situated
nearer to the side of the display area than the end portion CV
of the cover 130, blue light is observed and the appearance
is deteriorated due to an area 24B-X in which a portion of
the color filter layer 24B is exposed.
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[0095] For this reason, as in the above-described embodi-
ment, at least in the area 24B-X situated nearer to the side
of the display area than the end portion CV of the cover 130
can shorten the liquid crystal injection time and improve the
appearance by forming a pattern combining various stripes,
gradations and mosaics with each other by means of the
shield pattern SP and the color filter layer 24B.

[0096] Next, as shown in FIGS. 11A and 11B, a case in
which the shield area 41 in the vicinity of the liquid crystal
inlet 32 is formed of the shield pattern SP and the blue color
filter layer 24B will be described. The shield pattern SP is
disposed so as to cover at least the first outer periphery
wiring LI in the shield area 41, and the color filter layer 24B
is disposed on the side of the outer periphery in the shield
area 41, that is, on the side of the second outer periphery
wiring L.2. In this example, the width of the color filter layer
24B is about 30% of the overall width of the shield area.

[0097] In such an arrangement, since the color filter layer
24B disposed at the liquid crystal inlet 32 is thinner than the
shield pattern SP disposed on the side of the display area, the
cross-sectional area of the opening of the liquid crystal inlet
32 can be expanded substantially, and although the liquid
crystal injection time is a little longer than in an example
shown in FIGS. 10A and 10B, the injection of liquid crystal
can be completed in shorter time than in an example shown
in FIGS. 8A and 8B. Moreover, in the shield area 41
situated nearer to the side of the display area than the end
portion CV of the cover 130, light is shielded by means of
the shield pattern SP, and therefore, the deterioration of the
appearance can be prevented.

[0098] In the above-described embodiment, since the
shield pattern SP is patterned in the same process as the
columnar spacers 31 and the blue color filter layer 24B is
patterned in the same process as the color filters in the
display area 40, the liquid crystal injection time can be
shortened without increasing the number of the manufac-
turing processes, and the appearance in the vicinity of the
liquid crystal inlet can be improved.

[0099] Now, a liquid crystal display device according to a
second embodiment of the present invention will be
described. Further, since this liquid crystal display device
has the same construction as the above-described first
embodiment except for the structure in the vicinity of the
liquid crystal inlet, a detailed description will be omitted.

[0100] Inthe above-described embodiment, the vicinity of
the liquid crystal inlet 32 is shielded by means of the shield
pattern SP and the color filter 24, however, it may be
shielded by means of shielding metallic films composing the
first outer periphery wiring L1 and the second outer periph-
ery wiring [.2.

[0101] That is, these outer periphery wirings L1 and 1.2
are composed of first metallic films M1-1 and M1-2 and
second metallic films M2-1 and M2-2 respectively. The first
metallic films M1-1 and M1-2 are made of the same material
and are pattered in the same process as the scanning lines Y
and the storage capacitance line 52, and the second metallic
films M2-1 and M2-2 are made of the same material and are
pattered in the same process as the signal lines X. Here, the
first metallic films are molybdenum-tungsten alloy films,
and the second metallic films are aluminum films.

[0102] Inthe liquid crystal display device according to the
second embodiment, as shown in FIG. 12A, by patterning
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the first metallic film M1 after being formed, metallic films
M1-1 and M1-2 are formed at a predetermined distance from
each other so as to correspond to the first outer periphery
wiring L1 and the second outer periphery wiring L2 respec-
tively. Here, the first metallic films M1-1 and M1-2 are
disposed at a distance sufficient to prevent static electricity
from reaching them, for example, at a distance of no less
than 1500 gm.

[0103] Next, as shown in FIG. 12B, by patterning the
second metallic film M2 after being formed, metallic films
M2-1 and M2-2 are formed at a predetermined distance from
each other so as to correspond to the first outer periphery
wiring L1 and the second outer periphery wiring [.2 respec-
tively. In this way, as the first outer periphery wiring L1, a
wiring including various elements including a protection
diode is formed. Further, the second outer periphery wiring
L2 is formed of the first metallic film M1-2 and the second
metallic film M2-2 connected electrically to each other.
These second metallic films M2-1 and M2-2 are disposed at
a shorter distance than in patterning the first metallic films
M1-1 and M1-2, however, even if static electricity is gen-
erated, the protection diode included in the first outer
periphery wiring L1 prevents other elements from being
affected.

[0104] Next, as shown in FIG. 12C, at least the shicld
pattern SP is disposed so as to cover at least an area 41-X
between the first outer periphery wiring Li and the second
outer periphery wiring 1.2 and a shield area 41 on the side
of the pixel area. Further, along the outer periphery of the
shield area 41 an outer edge sealing member 25 is provided,
thereby defining the liquid crystal inlet 32. Moreover, by not
only using the shield pattern SP, but by combining the shield
pattern SP and the color filter layer as described above with
each other, the shield area 41 in the vicinity of the liquid
crystal inlet 32 can form a pattern combining various stripes,
gradations and mosaics with each other and shorten the
liquid crystal injection time with improving the appearance.

[0105] According to the embodiment as described above,
by using the metallic film forming the wiring portion, the
shield area can be shielded without increasing the number of
the manufacturing processes.

[0106] Now, a modification according to the second
embodiment of the present invention will be described.

[0107] That is, as shown in FIGS. 13A and 13B, by
patterning the first metallic film MI after being formed,
metallic films M1-1 and M1-2 are formed at a predetermined
distance from each other so as to correspond to the first outer
periphery wiring .1 and the second outer periphery wiring
L2 respectively. Further, simultaneously in an area between
the first outer periphery wiring L1 and the second outer
periphery wiring 1.2, the first metallic film M1 in the vicinity
of the liquid crystal inlet 32 is patterned in a stripe form in
a direction perpendicularly intersecting the liquid crystal
injection direction, that is, in a direction parallel to the outer
periphery wiring, thereby forming metallic films M1-3. As
shown in FIG. 13B, the metallic films M1-3 have a width of
about 10 gm and have a length of about 190 um in the
column direction. Moreover, the metallic films M1-3 are
disposed at a distance of about 10 wm in the column
direction, and are disposed at a distance of about 190 ym in
the row direction.

[0108] Next, as shown in FIGS. 14A and 14B, by pat-
terning the second metallic film M2 after being formed,
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metallic films M2-1 and M2-2 are formed at a predetermined
distance from each other so as to correspond to the first outer
periphery wiring L1 and the second outer periphery wiring
L2 respectively. Further, simultaneously in an area between
the first outer periphery wiring L1 and the second outer
periphery wiring L2, the second metallic film M2 in the
vicinity of the liquid crystal inlet 32 is patterned in a matrix
form, thereby forming metallic films M2-3. As shown in
FIG. 14B, the metallic films M2-3 have a length of about
194 um in the row direction and a length of about 190 ym
in the column direction. Moreover, the metallic films M2-3
are disposed at a distance of about 10 #m in the column
direction, and are disposed at a distance of about 6 ym in the
row direction.

[0109] In this way, as the first outer periphery wiring L1,
a wiring including various elements including a protection
diode is formed. Further, the second outer periphery wiring
L2 is formed of the first metallic film M1-2 and the second
metallic film M2-2 connected electrically to each other.

[0110] Next, as shown in FIGS. 15A and 15B, by pat-
terning the black resin film after being formed, at least the
shield pattern SP is disposed so as to cover at least an area
between the first outer periphery wiring L1 and the second
outer periphery wiring [.2 and a shield area on the side of the
display area. Further, simultaneously in an area between the
first outer periphery wiring L1 and the second outer periph-
ery wiring 1.2, the black resin film in the vicinity of the
liquid crystal inlet 32 is patterned in a stripe form in a
direction parallel to the liquid crystal injection direction, that
is, in a direction perpendicularly intersecting the outer
periphery wiring, thereby forming a shield pattern SP-3. As
shown in FIG. 15B, the shield pattern SP-3 has a width of
at least not less than 10 um.

[0111] Next, as shown in FIG. 16, an outer edge sealing
member 25 is provided along the outer periphery of the
shield area 41, thereby defining the liquid crystal inlet 32.

[0112] In this way, in the vicinity of the liquid crystal inlet
32, the row direction of the second metallic films M2-3
having a matrix form is shielded by means of the shield
pattern SP-3, and the column direction thereof is shielded by
means of the first metallic films M1-3.

[0113] According to the embodiment as described above,
by using the metallic films forming the first outer periphery
wiring L1 and the second outer periphery wiring 1.2 and the
black resin forming the shield pattern SP, the shield area can
be shielded without increasing the number of the manufac-
turing processes. Moreover, by shielding the shield area in
the vicinity of the liquid crystal inlet 32 by means of the first
and second metallic films M1 and M2 having a relatively
small thickness, the liquid crystal injection time can be
shortened in comparison with an case in which the shield
area is formed of only a black resin having a relatively large
thickness.

[0114] Now, in the embodiment described above, the color
filter layer 24 is composed of a blue color filter layer 24B in
the shield area 41 in the vicinity of the liquid crystal inlet 32
in order to obtain a combination of blue and black, however,
this color filter layer may be replaced with a filter layer
having another color similar to the black of the shield pattern
SP.

[0115] Further, in the embodiment described above, the
shield pattern SP and the color filter 24 are formed on the

Sep. 25, 2003

side of the array substrate 110, however, these may be
formed on the side of the counter substrate 120.

[0116] As described above, according to the present inven-
tion, there can be provided a liquid crystal display device
being capable of shortening the liquid crystal injection time
without deteriorating the appearance in the vicinity of the
liquid crystal inlet.

[0117] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific
details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.

What is claimed is:

1. A liquid crystal display device including a pair of
substrates, a liquid crystal material sandwiched between said
pair of substrates, a shield area disposed on the outer
periphery of a display area, and an outer edge sealing
member disposed on the further outer periphery than said
shield area and formed except for the liquid crystal inlet,

wherein a shield pattern comprising a resin of a prede-
termined thickness and a color filter thinner than the
predetermined thickness coexist with each other on a
plane in said shield area in the vicinity of said inlet.

2. The liquid erystal display device according to claim 1,
wherein said color filter is a blue filter.

3. The liquid crystal display device according to claim 1,
wherein said shield pattern and said color filter coexist with
each other in a stripe form.

4. The liquid crystal display device according to claim 3,
wherein said shield pattern and said color filter are disposed
in a stripe form so as to have a gradation.

5. The liquid crystal display device according to claim 1,
wherein said shield pattern and said color filter coexist with
each other in a mosaic form.

6. The liquid crystal display device according to claim 1,
wherein said liquid crystal display device includes columnar
spacers for maintaining a gap between said pair of substrates
and said columnar spacers and said shield pattern are
composed of the same material.

7. The liquid crystal display device according to claim 1,
wherein on the side of said display area of said shield area
in the vicinity of said inlet said shield pattern is disposed,
and on the side of the outer periphery of said display area
said color filter is displaced.

8. The liquid crystal display device according to claim 7,
wherein said shield area is disposed so as to cover the outer
periphery wirings disposed on the outer periphery of said
display area.

9. The liquid crystal display device according to claim §,
wherein said outer periphery wirings are covered with said
shield pattern.

10. The liquid crystal display device according to claim 8,
wherein said outer periphery wirings are covered with a
gradation pattern disposed in a stripe form so that said shield
pattern and said color filter have a gradation.

11. The liquid crystal display device according to claim 7,
wherein said shield area situated nearer to the side of said
display area than the end portion of the cover covering the
liquid crystal display device is covered with said shield
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pattern, and said shield area situated nearer to the side of the
outer periphery than said display area is covered with said
color filter.

12. The liquid crystal display device according to claim 7,
wherein said shield area situated nearer to the side of said
display area than the end portion of the cover covering the
liquid crystal display device is covered with a gradation
pattern disposed in a stripe form so that said shield pattern
and said color filter have a gradation.

13. A liquid crystal display device provided with a pair of
substrates, a liquid crystal material sandwiched between said
pair of substrates, a shield area disposed on the outer
periphery of a display areca, and an outer edge sealing
member disposed on the further outer periphery than said
shield area and formed except for the liquid crystal inlet
comprising:

a first outer periphery wiring disposed on the outer
periphery of said display area; and

a second outer periphery wiring disposed on the further
outer periphery than said-shicld area,

wherein said first outer periphery wiring and said second
outer periphery wiring are composed of at least two
kinds of first metallic films and second metallic films
respectively, and

wherein said shield area in the vicinity of said inlet is
shielded by means of a shield pattern formed of a resin
having a predetermined thickness and by means of at
least said second outer periphery wiring.

14. The liquid crystal display device according to claim
13, wherein said first outer periphery wiring and said second
outer periphery wiring are formed by patterning said first
metallic films at a predetermined distance in two columns,
and
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by patterning said second metallic films at a smaller
distance than said predetermined distance in two col-
umns so as to cover said first metallic films.

15. The liquid crystal display device according to claim
13, wherein the gaps of said second metallic films in the row
direction and in the column direction are shielded by means
of said first metallic films and said shield pattern by pat-
terning said first metallic films in a stripe form substantially
perpendicularly intersecting the liquid crystal injection
direction,

by patterning said second metallic films in a matrix form,
and

by patterning said shield pattern in a stripe form substan-
tially parallel to the liquid crystal injection direction in
the vicinity of said inlet.

16. The liquid crystal display device according to claim
13, wherein at least one substrate of said pair of substrates
is provided with scanning lines arranged in a row direction,
signal lines arranged in a column direction, switching ele-
ments disposed in the vicinity of the intersections of said
scanning lines and said signal lines, and pixel electrodes
connected to said switching elements,

wherein said first metallic films are formed of the same
material and are patterned in the same process as said
scanning lines, and

wherein said second metallic films are formed of the same
material and are patterned in the same process as said
signal lines.
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