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LIQUID CRYSTAL DISPLAY PANEL AND
METHOD OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Application No. 2010-
267494, filed Nov. 30, 2010, the entire contents of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
liquid crystal display panel.

BACKGROUND

[0003] The liquid crystal display panel is mainly used as
display devices for an information equipment, such as a com-
puter, and a visual equipment for a television receiving set,
etc. Generally, the liquid crystal display panel has an array
substrate, a counter substrate, and a liquid crystal layer held
between the substrates. The array substrate and the counter
substrate have a display region, respectively. Between the
array substrate and the counter substrate, a plurality of pillar-
shaped spacers is arranged as a spacer device, for example,
and the gap between both substrates is held uniformly.
[0004] The array substrate and the counter substrate are
attached by a seal material of the shape of a rectangular frame
arranged outside the display region of the both substrates.
When forming the seal material, a thermosetting resin is
applied to the peripheral portion of the counter substrate, for
example, and the counter substrate and the array substrate are
attached while the seal material is thermally cured. In the
above-mentioned liquid crystal display panel, the seal mate-
rial spreads on the array substrate and the counter substrate. In
a liquid crystal display panel with wide frame width, even if
the seal material spreads, the spread does not have a bad
influence on the liquid crystal display panel.

[0005] However, when the seal material spreads in the lig-
uid crystal display panel with a narrow frame width, such as
a liquid crystal display panel for cellular phones, the spread
have a bad influence on the liquid crystal display panel. For
example, if the seal material flows into the display region, a
defective display is caused. For this reason, in order to prevent
the seal material from flowing into the display region, it is
necessary to apply the seal material to a position near a
substrate end. On the other hand, when the seal material has
overflowed to the peripheries of the array substrate and the
counter substrate, it becomes difficult to divide the array
substrate and the counter substrate respectively from mother
glass substrates in a good state.

[0006] In order to avoid that the seal material becomes an
obstacle when cutting the mother glass substrates, it is nec-
essary to paste the seal material departing from the peripher-
ies of the respective array substrate and the counter substrate
to the display region side at some extent. Above point is one
ofthe causes which cannot make the small frame width of the
liquid crystal display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The accompanying drawings, which are incorpo-
rated in and constitute a portion of the specification, illustrate
embodiments of the invention, and together with the general
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description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0008] FIG. 1 is a perspective diagram showing a liquid
crystal display panel according to a first embodiment.
[0009] FIG.2isacross-sectional view schematically show-
ing the liquid crystal display panel shown in FIG. 1.

[0010] FIG. 3 is a plan view schematically showing the
liquid crystal display panel shown in FIG. 1.

[0011] FIG. 4 is a plan view schematically showing a por-
tion of an array substrate shown in FIG. 1 to FIG. 3.

[0012] FIG. 5 is an expanded cross-sectional view sche-
matically showing the peripheral portion of the liquid crystal
display panel taken along line VII-VII in FIG. 3.

[0013] FIG. 6 is an expanded cross-sectional view sche-
matically showing the peripheral portion of the liquid crystal
display panel according to other example taken along line
VII-VII in FIG. 3.

[0014] FIG. 7 is a plan view showing a state where an array
pattern is formed on a mother glass substrate in a manufac-
turing process according to the embodiment.

[0015] FIG. 8 is a plan view showing the state where a
plurality of array substrates with a barrier pattern is formed on
the mother glass substrate following the process shown in
FIG. 7.

[0016] FIG. 9 is a plan view showing the state where a
plurality of counter substrates is formed on the mother glass
substrate.

[0017] FIG.10is aplan view showing the state where a seal
material is applied to the mother glass substrate following the
process shown in FIG. 8.

[0018] FIG. 11 is a plan view showing the state where the
respective mother glass substrates shown in FIG. 9 and FIG.
10 are attached through the seal material.

[0019] FIG. 12 is a cross-sectional view taken along line
VIII-VIII in FIG. 11 showing the state where the respective
mother glass substrates are attached through the seal material.
[0020] FIG. 13 is an expanded cross-sectional view sche-
matically showing the peripheral portion of the liquid crystal
display panel according to a second embodiment.

[0021] FIG. 14 is an expanded cross-sectional view sche-
matically showing the peripheral portion of the liquid crystal
display panel according to a third embodiment.

[0022] FIG. 15 is a cross-sectional view showing the state
where the respective mother glass substrates are attached
through the seal material in the manufacturing process of the
liquid crystal display panel according to the third embodi-
ment.

[0023] FIG. 16 shows a modification at the time of forming
the barrier pattern on the mother glass substrate, and is a plan
view showing the state where a plurality of array substrates is
formed on the mother glass substrate.

DETAILED DESCRIPTION OF THE INVENTION

[0024] A liquid crystal display panel according to an exem-
plary embodiment of the present invention will now be
described with reference to the accompanying drawings
wherein the same or like reference numerals designate the
same or corresponding portions throughout the several views.
[0025] According to one embodiment, a liquid crystal dis-
play panel includes an array substrate having a display region
and a peripheral region arranged adjacent to the display
region; a counter substrate having the display region and the
peripheral region, and arranged opposing the array substrate
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with a gap therebetween; a resin layer formed on the periph-
eral region of either one of the array substrate and the counter
substrate; a protrusion in the shape of a wall arranged on the
resin layer with a gap between the protrusion and the substrate
opposing the protrusion; a seal material formed between the
array substrate and the counter substrate, and arranged
between a peripheral portion of the display region and the
protrusion for attaching the array substrate and the counter
substrate; and a liquid crystal layer formed in a surrounded
region by the array substrate, the counter substrate and the
seal material.

[0026] Hereafter, the liquid crystal display panel and the
method of manufacturing the liquid crystal display panel
according to the first embodiment are explained in detail,
referring to drawings. Firstly, a structure of the liquid crystal
display panel is explained. In this embodiment, the liquid
crystal display panel is a COA (color filter on array) type.
[0027] As shown in FIG. 1 and FIG. 2, the liquid crystal
display panel is equipped with an array substrate 1, a counter
substrate 2 arranged opposing the array substrate 1 with a
predetermined gap between the array substrate 1 and the
counter substrate 2, and a liquid crystal layer 3 held therebe-
tween. A polarizing plate which is not illustrated is arranged
atrespective external surfaces of the array substrate 1 and the
counter substrate 2. A back light unit which is not illustrated
is arranged at the external surface side of the array substrate 1.
Each of the array substrate 1 and the counter substrate 2 has a
rectangular display region R1.

[0028] The array substrate 1 includes a glass substrate 11 as
a transparent insulating substrate. As shown in FIG. 4, a
plurality of scanning lines 17 are formed in the display region
R1 on the glass substrate 11. The scanning lines 17 extend in
a row direction X orthogonally crossing with a column direc-
tionY with an interval between adjacent scanning lines. Simi-
larly, a plurality of signal lines 21 extend in a column direc-
tionY with an interval between adjacent signal lines 21 while
intersecting the plurality of scanning lines 17 and forming a
lattice shape with the scanning lines 17.

[0029] Here, the array substrate 1 and the counter substrate
2 include a plurality of pixel portions 20 of the shape of a
matrix arranged in the region surrounded with the plurality of
scanning lines 17 and the plurality of signal lines 21. That is,
each pixel portion 20 is formed in the region surrounded by
adjacent two signal lines 21 and adjacent two scanning lines
17. A thin film transistor (TFT) as a switching element which
is not illustrated is arranged in the pixel portions 20 of the
array substrate 1, respectively. The TFT is arranged near an
intersection portion with the scanning line 17 and the signal
line 21 in more detail.

[0030] As shown in FIG. 3, a seal material 51 which
attaches the array substrate 1 and the counter substrate 2 is
formed at a peripheral portion of the display region R1, and
also driving circuits 6a and 65 are arranged along the column
direction Y. Moreover, protrusions 61 and 62 of a barrier
shape for preventing spread of the seal material 51 are formed
outside the driving circuits 6a and 65 along with the seal
material 51.

[0031] FIG. 5 is an expanded cross-sectional view sche-
matically showing the peripheral portion of the above-men-
tioned liquid crystal display panel taken along line VII-VII of
FIG. 3. In the display region R1, the TFT is formed, and also
an interlayer insulating layer 18 and a protection insulating
layer 23 formed of'a SiO2 film and a SiN3 layer are arranged
onthe glass substrate 11 although not illustrated. A color filter
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4 of a COA structure is laminated on the insulating layers 18
and 23. Furthermore, a plurality of pillar-shaped spacers 27
for forming the gap between the array substrate 1 and the
counter substrate 2 are arranged on an array pattern 1p con-
taining the signal line 21, the scanning line 17, the TFT, etc.
[0032] A color filter 4 is formed on the protection insulating
layer 23. The color filter 4 includes an insulating character-
istics, and also functions as a resin layer for making flat
unevenness caused by wirings on the substrate, etc. In this
embodiment, the color filter 4 has a plurality of red colored
layers, green colored layers, and blue colored layers. In addi-
tion, when arranging the color filter 4 on the counter substrate
2, an insulating transparent resin layer is arranged on the array
substrate 1 as a planarization film in place of the color filter 4.
The transparent resin layer is arranged on the signal line, the
scanning line, and the switching element, and makes flat
unevenness of the array substrate surface produced by the
wirings. That is, the transparent resin layer covers approxi-
mately whole display region.

[0033] As mentioned-above, the array pattern 1p is formed
on the glass substrate 11. On the array pattern 1p, the plurality
of pillar-shaped spacers 27 as a spacer device are formed. An
alignment film 28 is formed on the array pattern 1p.

[0034] Ontheotherhand, as showninFIG. 3 and FIG. 5, the
array pattern 1p and the barrier pattern 60 are formed on the
outside of the display region R1 on the glass substrate 11. In
more detail, the array pattern 1p includes the driving circuits
6a and 6b, the interlayer insulating layer 18, the protection
insulating layer 23, and a shield pattern 80 in the outside of the
display region R1.

[0035] The respective driving circuits 6a and 65 are
arranged by sandwiching the display region R and opposing
each other in the row direction X. When forming the TFT, etc.,
the driving circuits 6a and 65 are simultaneously formed by
the same material as the TFT, for example, poly-silicon, etc.
The driving circuits 6a and 65 are Y drivers connected to the
scanning line 15 and an auxiliary capacitance line which is
not illustrated.

[0036] The shield pattern 80 is formed of a resin layer, and
is arranged adjacent to the periphery of the color filter 4. The
shield pattern 80 is formed in the shape of a rectangular frame
shape using a resin of a light blocking effect. The shield
pattern 80 shields the light (back light) which leaks from the
outside of the display region R1.

[0037] Inaddition, the shield pattern 80 may be arranged on
the counter substrate 2 like the above-mentioned color filter 4.
When arranging the shield pattern 80 on the counter substrate
2, the same transparent resin layer as the planarization film,
such as an acrylic film, for example, is arranged on the array
substrate 1 in the display region R1 in place of the shield
pattern 80.

[0038] Thearray substrate 1 has a concave portion 14 in the
outside of the display region R1. The concave portion 14 is
concaved toward the array substrate 1 from the counter sub-
strate 2. In this embodiment, the concave portion 14 is formed
by removing a portion of the shield pattern 80. The concave
portion 1d is formed approximately in the shape of a rectan-
gular frame along the seal material application region R2.
[0039] The barrier pattern 60 is arranged on the same resin
layer as the shield pattern so that the barrier pattern 60 sand-
wiches the display region R1 along the periphery of the dis-
play region R1 of the rectangular shape, i.e., both the long
ends. The barrier pattern 60 is formed in either one of the
array substrate 1 and the counter substrate 2, and includes
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projections in the shape of a wall formed so as to have a small
gap between the projection and the opposing substrate. In this
embodiment, the barrier pattern 60 is formed on the array
substrate 1 at the periphery of the display region R1, and
includes the projections 61 and 62 of the shape of the wall
having a small gap between the projections 61, 62 and the
counter substrates 2.

[0040] The projections 61 and 62 are formed on the shield
pattern 80 (on the planarization film formed of transparent
resin when the shield pattern 80 is arranged on the counter
substrate 2). The projections 61 and 62 extend in the column
direction Y. The projection 61 is arranged at the periphery of
the display region R1 along the driving circuit 6a. On the
other hand, the projection 62 is arranged on the opposing side
of the projection 62 along the driving circuit 65.

[0041] In addition, the projections 61 and 62 may be
arranged on the same resin layer as the planarization film
arranged at the periphery of the display region R1 of the array
substrate 1.

[0042] The projections 61 and 62 suppress the spread of the
seal material 51 to the periphery of the array substrate 1 and
the counter substrate 2 as mentioned later. The projections 61
and 62 are simultaneously formed in the array substrate 1 with
the same material as the pillar-shaped spacer 27. The projec-
tions 61 and 62 are formed lower than the pillar-shaped spacer
27. However, the same height as the pillar-shaped spacer 27
may be selected for the projections 61 and 62. Moreover, the
shield pattern 80 and the barrier pattern 60 are formed except-
ing for a portion opposing a liquid crystal injecting mouth 52
which is mentioned-later.

[0043] As shown in FIG. 1, FIG. 2, FIG. 3, and FIG. 5, the
counter substrate 2 is equipped with a glass substrate 41 as a
transparent insulating substrate. On the glass substrate 41, a
counter electrode formed with transparent electric conductive
materials, such as ITO, and an alignment film 29 are formed
in order. As mentioned-above, a counter pattern 2p is formed
on the glass substrate 41.

[0044] The array substrate 1 and the counter substrate 2 are
arranged opposing each other with a predetermined gap by
the plurality of pillar-shaped spacers 27. The seal material 51
is formed in the periphery of the array substrate 1 and the
counter substrate 2 in the shape of a rectangular frame, and is
located between the periphery of the display region R1 and
the projections 61, and between the periphery of the display
region R1 and the projection 62.

[0045] The array substrate 1 and the counter substrate 2 are
attached each other by the seal material 51. The seal material
51 covers the whole driving circuits 6a and 65. The spread
(spread to the row direction X) of the seal material 51 to the
periphery of the array substrate 1 and the counter substrate 2
is suppressed by the projections 61 and 62 (barrier pattern
60). In addition, the projections 61 and 62 contact the side of
the seal material 51. However, since the projections 61 and 62
in the shape of a wall are formed for suppressing the spread of
the seal material 51, they may not necessarily become the
form in which the projections 61 and 62 always contact the
whole portion of the seal material 51, and may become a form
in which the projections 61 and 62 partially contact the seal
material 51. The above-mentioned concave portion 1d is
located, respectively between the shield pattern 80 and the
projection 61, and between the shield pattern 80 and the
projection 62. At least the outer edge portion of the seal
material 51 is accommodated in the concave portion 1d.
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[0046] The liquid crystal layer 3 is formed in a region
surrounded by the array substrate 1, the counter substrate 2,
and the seal material 51. The liquid crystal injecting mouth 52
is formed in a portion of the seal material 51, and the liquid
crystal injecting mouth is sealed with a sealing agent 53.
Thus, the liquid crystal display panel is formed.

[0047] FIG. 6 is an expanded sectional view showing a
modification which schematically shows the peripheral por-
tion of the liquid crystal display panel taken along a line
VII-VII of FIG. 3. In this modification, the projections 61 and
62 are formed on the interlayer insulating layer 18 and the
protection insulating layer 23 laminated on the TFT in the
array substrate 1. The interlayer insulating layer 18 and the
protection insulating layer 23 are replaced with the resin
layer. The interlayer insulating layer 18 is formed of insulat-
ing films of SiO2 and Si3N4. Also in this modification, the
same effect as the embodiment shown in FIG. 5 can be
acquired.

[0048] Next, the manufacturing method of the above-men-
tioned liquid crystal display panel is explained. As shown in
FIG. 7, first, a mother glass substrate 101 as the first mother
substrate with a larger size than the array substrate 1 is
arranged as a transparent insulating substrate. According to
this embodiment, the mother glass substrate 101 includes six
array substrate formation regions R6 in the rectangular shape
in order to form the array substrate 1, and an non-used area R7
outside the array substrate formation region R6. The mother
glass substrate 101 is provided with a first dividing proposed
line el corresponding to the periphery of the array substrate
formation region R6.

[0049] On the arranged mother glass substrate 101, the
array pattern 1p including the signal line 21, the scanning line
17, the TFT, the driving circuits 6a and 6b, etc., are formed
using a usual manufacturing process, that is, by repeating a
film formation and a patterning of the film.

[0050] Subsequently, for example, transparent photosensi-
tive resin of acrylic type is applied on the whole surface of the
mother glass substrate 101 using a spinner. Then, the trans-
parent resin is dried. Furthermore, patterning exposure of the
transparent resin is carried out using a predetermined photo-
mask. Next, the resin is burned and cured after developing the
exposed transparent resin. Thereby, as shown in FIG. 8, the
pillar-shaped spacer 27 (not shown) and the projections 61
and 62 are formed simultaneously.

[0051] Then, the alignment film 28 is formed by applying
and patterning the alignment film material on the whole sur-
face of the mother glass substrate 101 including the display
region R1. In addition, predetermined orientation treatment
(rubbing) is performed to the alignment film 28 if needed.
Thereby, the six array substrates 1 are completed with the
mother glass substrate 101.

[0052] FIG. 9 is a plan view showing the state where a
plurality of counter substrates is formed on the mother glass
substrate in the manufacturing process of the above-men-
tioned liquid crystal display panel. In the manufacturing
method of the counter substrate 2, first, the mother glass
substrate 102 as a second mother substrate with a larger size
than the counter substrate 2 is arranged as a transparent insu-
lating substrate. According to this embodiment, the mother
glass substrate 102 has six counter substrate formation
regions R8 of the rectangular shape, and an non-used region
R9 in the outside of the counter substrate formation region R8
in order to form the counter substrate 2. The mother glass
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substrate 102 has a second dividing proposed line €2 corre-
sponding to the periphery of the counter substrate formation
region R8.

[0053] On the prepared mother glass substrate 102, the
counter pattern 2p is formed by the usual manufacturing
process. The alignment film 29 is formed on the counter
pattern 2P. In addition, the predetermined orientation treat-
ment (rubbing) is performed to the alignment film 29 if
needed. Thereby, the six counter substrates 2 are completed
with the mother glass substrate 102.

[0054] FIG. 10 is a plan view showing the state where the
seal material is applied on the mother glass substrate. The seal
material 51 is formed in a seal material application region R2
arranged in the whole peripheral region of the array substrate
1. The seal material 51 is applied by a printing method, for
example, using ultraviolet curing type resin. In more detail,
the above-mentioned resin in the frame shape is applied on
the array substrate 1 outside the display region R1 so that a
portion of above-mentioned resin is made to project. The
frame-like seal material 51 with a convex pattern is formed by
striding over the first dividing proposed line el. Moreover,
when forming the seal material 51, the counter voltage supply
electrode (which is not illustrated) for supplying voltage to
the counter substrate 2 from the array substrate 1 is formed on
the array substrate 1 in the circumference of the seal material
51.

[0055] FIG. 11 is a plan view showing the state where the
two mother glass substrates shown in FIG. 9 and FIG. 10 are
attached through the seal material 51. The counter arrange-
ment of the mother glass substrate 101 and the mother glass
substrate 102 are made so that the alignment films 28 and 29
oppose each other, and that a predetermined gap between the
array substrate 1 and the counter substrate 2 is held by a
plurality of pillar-shaped spacers 27. Then the peripheral
portions of the array substrate 1 and the counter substrate 2
are attached by the seal material 51. Under the present cir-
cumstances, the spread of the seal material 51 is suppressed
by the projections 61 and 62.

[0056] Subsequently, the seal material 51 is irradiated with
ultraviolet ray from exterior, and the seal material 51 is cured,
and also thermal curing is performed, and then, a complete
curing is carried out. Thereby, the mother glass substrate 101
and the mother glass substrate 102 are attached through the
seal material 51.

[0057] Then, while dividing the mother glass substrate 101
along the first dividing proposed line el, and the mother glass
substrate 102 is divided along the second dividing proposed
line e2. When the mother glass substrates 102 and 103 are
divided, respectively by drawing scribing lines along the first
diving proposed line el and the second diving proposed line
e2, for example. Thereby, the array substrate 1 is cut away
from the mother glass substrate 101, and the counter substrate
2 is cut away from the mother glass substrate 102, respec-
tively. In this time, the convex pattern which forms the liquid
crystal injecting mouth 52 in the seal material 51 is cut along
the first dividing proposed line el and the second division
proposed line e2.

[0058] Thereby, six vacant liquid crystal display panels
shown in FIG. 3 are taken from the divided mother glass
substrates 101 and 102. In the method of manufacturing the
liquid crystal display panel according to this invention, as
shown in FIG. 12, the insulating layer commonly formed in
the adjacent array substrates 1 is arranged in the peripheral
regions of the adjacent array substrates 1. The protrusions 61
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and 62 are formed on the insulating layer. The first dividing
proposed line el and the second dividing proposed line e2 are
located in the center between the protrusion 61 and the pro-
trusion 62. The protrusion 61 and 62 form the respective
protrusions for one display panel and another display panel.

[0059] Subsequently, liquid crystal material is injected by
vacuum injecting method in the gap between the substrates of
each liquid crystal display panel through the liquid crystal
injecting mouth 52 shown in FIG. 1 and FIG. 3, which are
formed in the seal material 51. Then, the liquid crystal inject-
ing mouth 52 is sealed with a sealing agent 53, such as
ultraviolet curing type resin. A liquid crystal is enclosed with
the region surrounded by the array substrate 1, the counter
substrate 2, and the seal material 51, and thereby the liquid
crystal layer 3 is formed. Finally, six liquid crystal display
panels are completed, respectively.

[0060] Inthe liquid crystal display panel and the manufac-
turing method of the liquid crystal display panel according
the first embodiment constituted as mentioned-above, the
liquid crystal display panel includes the array substrate 1, the
counter substrate 2, the liquid crystal layer 3, the projections
61 and 62, and the seal material 51. The projections 61 and 62
are formed in the peripheral portion of the display region R1
interposing the display region R therebetween in the array
substrate 1 and forming a gap between the projections 61 and
62 and the counter substrate 2.

[0061] The seal material 51 is formed between the array
substrate 1 and the counter substrate 2, and arranged between
the periphery of one side of the display region R1 and the
projection 61, and between the periphery of another side of
the display region R1 and the projection 62, and attaches the
array substrate 1 and the counter substrate 2. As for the seal
material 51, the spread to the array substrate 1 and the counter
substrate 2 is suppressed by the projections 61 and 62.

[0062] According to this embodiment, the spread of the seal
material 51 into the display region R1 can be suppressed also
in a liquid crystal display panel with a narrow frame width,
and the display defect can be prevented. Since the spread of
the seal material 51 to the periphery of the array substrate 1
and the counter substrate 2 is suppressed by the projections 61
and 62, and the seal material 51 does not spread beyond the
first dividing proposed line el (the second dividing proposed
line e2), the array substrate 1 and the counter substrate 2 can
be divided in a good state from the mother glass substrates
101 and 102.

[0063] Moreover, when cutting down the liquid crystal dis-
play panels from the mother glass substrate 101 and 102, the
edge which cuts glass contacts the portions of the mother
glass substrates 101 and 102, corresponding to the projections
61 and 62, i.e., the dividing proposed lines el and e2. When
the edge contacts the glass surface, since the wall-like pro-
jections 61 and 62 support glass, the pressure of the edge
applied to the glass surface is uniformly distributed in the
glass. Therefore, it becomes possible to cut the glass sub-
strates without fault, like that the glass substrate may be
chipped or broken at the time of the glass cutting.

[0064] Inthis embodiment, although the projections 61 and
62 are arranged on right-and-left sides of the peripheral por-
tion of the display region R1 in the liquid crystal display
panel, the projections 65 and 66 may be arranged also on the
upper and lower sides of the display region R1 of the liquid
crystal display panel so that the display region R1 is sur-
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rounded as shown in FIG. 16. Here, the projection 65 is
formed except for the region facing the liquid crystal injecting
mouth 52.

[0065] If the barrier pattern 60 is arranged as above-men-
tioned, it becomes possible to cut without generating fault,
like that the glass substrate is chipped or broken at the time of
the glass cutting.

[0066] Since the projections 61 and 62 can be formed
simultaneously with the pillar-shaped spacers 27, the projec-
tions 61 and 62 can be formed without increasing the steps of
the manufacturing process. Since the projections 61 and 62
are formed lower than the pillar-shaped spacer 27, they can
prevent the poor gap of the liquid crystal layer 3. For this
reason, deterioration of the display grace can be prevented
when the gap of the liquid crystal layer 3 becomes uneven.
[0067] Moreover, if the height of the projections 61 and 62
is set to “a”, the gap between the array substrate 1 and the
counter substrate 2 in the concave portion 1d to *“b”, and the
gap between the projections 61 and 62 and the substrates
facing the projections to “c”, when the figures satisfy the
relation of O<c<a<b, it becomes possible to prevent the seal
material 51 from spreading beyond the divided proposed lines
el and e2 by the projections 61 and 62.

[0068] The array substrate 1 has the concave portion 1d.
Although the seal material 51 spreads in the peripheral por-
tion by attaching the mother glass substrates 101 and 102, a
portion of the seal material 51 is accommodated in the con-
cave portion 1d of the array substrate 1. For this reason, the
spread of the seal material 51 can be suppressed further. Since
the concave portion 14 can be formed simultaneously when
forming the shield pattern 80, the concave portion 14 can be
formed without increasing the steps of the manufacturing
process. As described-above, since the fault does not arise in
the array substrate 1 and the counter substrate 2, the liquid
crystal display panel and the manufacturing method of the
liquid crystal display device can be obtained with a narrow
frame width.

[0069] Next, the liquid crystal display panel according to a
second embodiment is explained. In addition, in this embodi-
ment, the same structure as that of the first embodiment as
mentioned-above is denoted by the same marks, and the
detailed explanation is omitted. Moreover, the manufacturing
method of the liquid crystal display panel is omitted.

[0070] As shown in FIG. 13, the barrier pattern 60 may be
equipped with the projection formed in double or triple. Here,
the barrier pattern 60 is formed of two projections. The barrier
pattern 60 includes another projection 64 arranged on the
outside of the display region, departing more from the pro-
jection 61 (62) to the outside of the display region. In addi-
tion, like the projection 61 (62), the projection 64 puts a gap
between the protrusion 64 and the counter substrate 2.
[0071] In the liquid crystal display panel according the
second embodiment constituted as mentioned-above, the lig-
uid crystal display panel can acquire the same effect as the
liquid crystal display panel according to the first embodiment.
Moreover, even if the seal material 51 runs on the projection
61 or the projection 62, another projection (projection 64)
located closer to the substrate end accommodates the over-
flowed seal material. Accordingly, the overflow of the seal
material 51 from the periphery of the array substrate, and the
periphery of the counter substrate can be protected more
certainly and effectively.

[0072] Moreover, it becomes possible to cut the glass sub-
strates without the fault, like that the glass may be chipped or
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broken at the time of the glass cutting. As mentioned-above,
the fault does not arise in the array substrate and the counter
substrate, and the liquid crystal display panel with narrow
frame width can be obtained.

[0073] Next, the liquid crystal display panel according a
third embodiment is explained. In addition, in this embodi-
ment, the same composition as that of the first embodiment as
mentioned-above is given the same mark, and detailed expla-
nation is omitted. Moreover, the manufacturing method of the
liquid crystal display panel is omitted.

[0074] As shown in FIG. 14, the projections 61 and 62 are
located in the periphery of the array substrate 1 and the
counter substrate 2, respectively. The respective projections
61 and 62 have cut planes which are aligned with an approxi-
mately same plane as the end planes of the array substrate 1
and the counter substrate 2, respectively.

[0075] In the manufacturing process of the above-men-
tioned liquid crystal display panel, before taking the array
substrates 1 and the counter substrates 2 from the mother
glass substrates 101 and 102, a projection 70 is formed so that
the projection 70 straddles the first dividing proposed line el
(the second dividing proposed line e2) as shown in FIG. 15. In
detail, the insulating layer formed commonly to the adjacent
array substrates 1 is formed in the peripheral regions of the
adjacent array substrates 1. The protrusion 70 is formed on the
insulating layer. The first dividing proposed line el and the
second dividing proposed line e2 are located in the center of
the protrusion 70. The divided protrusions form the respective
protrusions for one display panel and another display panel.
[0076] Then, scribing lines are drawn, and the mother glass
substrates 101 and 102 are divided along the first dividing
proposed line el and the second dividing proposed line e2.
Since the crack formed in the mother glass substrate 101
progresses in the thickness direction of the mother glass sub-
strate 101, the mother glass substrate 101 is divided along the
first dividing proposed line el, and the projection 70 is also
cut along the first dividing proposed line el. In addition, the
divided respective projection 70 functions as the projection
61 of one liquid crystal display panel, and the projection 62 of
another liquid crystal display panel.

[0077] In the liquid crystal display panel according the
third embodiment constituted as mentioned-above, the liquid
crystal display panel can acquire the same effect as the liquid
crystal display panel according the first embodiment. More-
over, since the projection 70 is arranged on the first divided
proposed line el (the second divided proposed line e2), when
cutting the mother glass substrate 101, it is also necessary to
cut the projection 70. However, since the end of the projection
70, and the ends of the array substrate 1 and the counter
substrate 2 are aligned with an approximately same plane, the
seal material application region R2 can be located closer to
the substrate end compared with the liquid crystal display
panel according to the first and second embodiments.

[0078] Moreover, it becomes possible to cut the glass sub-
strates without the fault, like that the glass may be chipped or
broken at the time of the glass cutting. As mentioned-above,
the fault does not arise in the array substrate and the counter
substrate, and the liquid crystal display panel with narrow
frame width can be obtained.

[0079] The form of the projection is not limited to the shape
of'the stripe, and can be changed variously. For example, the
form may be a rectangular frame shape (61, 62, 65, 66) as
shown in FIG. 16. Neither the position in which the projection
of the projections pattern 60 is formed nor the number of the
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provided projections is limited to the embodiment as
described-above, and can be changed variously. For example,
it is desirable to arrange the projections in a position in which
the seal material 51 may overflow from the peripheries of the
array substrate 1 and the counter substrate 2.

[0080] The projection which the barrier pattern 60 includes
may be arranged so that the projection is arranged on either
one of the array substrate 1 and the counter substrate 2 so as
to have a gap between the protrusion and the opposing sub-
strate.

[0081] Although the concave portion (1) is arranged in the
liquid crystal display panel as mentioned-above, the concave
portion (1d) is not necessarily required, and the concave
portion (14) may just be arranged if needed.

[0082] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
In practice, the structural and method elements can be modi-
fied without departing from the spirit of the invention. Various
embodiments can be made by properly combining the struc-
tural and method elements disclosed in the embodiments. For
example, some structural and method elements may be omit-
ted from all the structural and method elements disclosed in
the embodiments. Furthermore, the structural and method
elements in different embodiments may properly be com-
bined. The accompanying claims and their equivalents are
intended to cover such forms or modifications as would fall
with the scope and spirit of the inventions.

What is claimed is:

1. A liquid crystal display panel, comprising:

an array substrate including a display region and a periph-
eral region arranged adjacent to the display region;

a counter substrate including the display region and the
peripheral region, and arranged opposing the array sub-
strate with a gap therebetween;

a resin layer formed on the peripheral region of either one
of the array substrate and the counter substrate;

a protrusion in the shape of a wall arranged on the resin
layer with a gap between the protrusion and the substrate
opposing the protrusion;

a seal material formed between the array substrate and the
counter substrate, and arranged between a peripheral
portion of the display region and the protrusion for
attaching the array substrate and the counter substrate;
and

a liquid crystal layer formed in a surrounded region by the
array substrate, the counter substrate and the seal mate-
rial.

2. The liquid crystal display panel according to claim 1,
further comprising a resin shield pattern formed in the periph-
eral region, wherein the resin layer is formed of the same
material as the shield pattern.

3. The liquid crystal display panel according to claim 1,
further comprising a resin planarization film formed in the
display region, wherein the resin layer is formed of the same
material as the planarization resin film.

4. The liquid crystal display panel according to claim 1,
further comprising a plurality of pillar-shaped spacers formed
on either one of the array substrate and the counter substrate,
wherein the protrusion is formed of the same material as the
spacer.

5. The liquid crystal display panel according to claim 1,
wherein the protrusion includes a first protrusion element
arranged adjacent to the seal material and a second protrusion
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element arranged adjacent to the first protrusion element in an
opposite side of the seal material.

6. The liquid crystal display panel according to claim 1,
wherein the protrusion is arranged so that the protrusion is
arranged in a same plane as end planes of the respective
peripheral portions of the array substrate and the counter
substrate.

7. The liquid crystal display panel according to claim 1,
wherein the array substrate further includes a concave portion
located between the seal material and the protrusion, and at
least a perimeter portion of the seal material is accommodated
in the concave portion:

8. The liquid crystal display panel according to claim 1,
wherein the array substrate and the counter substrate are
respectively formed in the rectangular shape, and the protru-
sion includes a first protrusion and a second protrusion,
respectively formed on the peripheral region located along
one end portion and another end portion opposing the one end
portion of the array substrate or the counter substrate.

9. A liquid crystal display panel, comprising:

an array substrate including a display region and a periph-
eral region arranged adjacent to the display region;

a counter substrate including the display region and the
peripheral region, and arranged opposing the array sub-
strate with a gap therebetween;

a switching transistor formed in the display region of the
array substrate and an insulating layer covering the
switching transistor and extending to the peripheral
region;

a protrusion in the shape of a wall arranged on the insulat-
ing layer in the peripheral region with a gap between the
protrusion and the array substrate opposing the protru-
sion;

a seal material formed between the array substrate and the
counter substrate, and arranged between a peripheral
portion of the display region and the protrusion for
attaching the array substrate and the counter substrate;
and

a liquid crystal layer formed in a surrounded region by the
array substrate, the counter substrate and the seal mate-
rial.

10. The liquid crystal display panel according to claim 9,
further comprising a plurality of pillar-shaped spacers formed
on at least one of the array substrate and the counter substrate,
wherein the protrusion is formed of the same material as the
spacer.

11. The liquid crystal display panel according to claim 9,
wherein the protrusion includes a first protrusion element
arranged adjacent to the seal material and a second protrusion
element arranged adjacent to the first protrusion element in an
opposite side of the seal material.

12. The liquid crystal display panel according to claim 9,
wherein the protrusion is arranged so that the protrusion is
arranged in a same plane as end planes of the respective
peripheral portions of the array substrate and the counter
substrate.

13. The liquid crystal display panel according to claim 9,
wherein the array substrate further includes a concave portion
located between the seal material and the protrusion, and at
least a perimeter portion of the seal material is accommodated
in the concave portion:

14. The liquid crystal display panel according to claim 9,
wherein the array substrate and the counter substrate are
respectively formed in the rectangular shape, and the protru-
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sion includes a first protrusion and a second protrusion,
respectively formed on the peripheral region located along
one end portion and another end portion opposing the one end
portion of the array substrate or the counter substrate.

15. The liquid crystal display panel according to claim 9,
wherein the insulating layer is formed of at least one of a Si02
film and a SiN3 film.

16. A method of manufacturing a liquid crystal display
panel including:

an array substrate including a display region and a periph-

eral region arranged adjacent to the display region; and
a counter substrate including the display region and the
peripheral region, and arranged opposing the array sub-
strate with a gap therebetween; comprising the steps:

forming respective array patterns on a first array substrate
and a second array substrate corresponding to a first
display panel and a second display panel on a first
mother glass substrate;

forming respective counter patterns on a first counter sub-

strate and a second counter substrate corresponding to
the first display panel and the second display panel on a
second mother glass substrate;
forming a common insulating layer covering the peripheral
regions of the first and second display panels on either
one of the first and second mother glass substrates;

forming a first protrusion and a second protrusion of the
wall shape on the insulating layer;

forming a plurality of pillar-shaped spacers between the

array substrate and the counter substrate so as to have a
gap therebetween;

attaching the array substrate and the counter substrate by a

seal material provided between the peripheral portion of
the display region and the protrusion; and

cutting the first and second mother glass substrates in a

region between the first protrusion and the second pro-
trusion from external surfaces of the mother glass sub-
strates.

17. The method of manufacturing a liquid crystal display
panel according to claim 16, further comprising a resin shield
pattern formed in the peripheral region, wherein the insulat-
ing layer is formed of the same material as the shield pattern.

18. The method of manufacturing a liquid crystal display
panel according to claim 16, further comprising a resin pla-
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narization film formed in the peripheral region, wherein the
insulating layer is formed of the same material as the pla-
narization resin film.

19. The method of manufacturing a liquid crystal display
panel according to claim 16, wherein the liquid crystal dis-
play panel includes a switching transistor formed in the dis-
play region ofthe array substrate, a protection insulating layer
and an interlayer insulating layer formed on the switching
transistor and extending to the peripheral region, and the
insulating layer in the peripheral region is formed of the
protection insulating layer and the interlayer insulating layer.

20. A method of manufacturing a liquid crystal display
panel including an array substrate having a display region and
a peripheral region arranged adjacent to the display region;
and a counter substrate having the display region and the
peripheral region, and arranged opposing the array substrate
with a gap therebetween; comprising the steps:

forming respective array patterns on a first array substrate

and a second array substrate corresponding to a first
display panel and a second display panel on a first
mother glass substrate;

forming respective counter patterns on a first counter sub-

strate and a second counter substrate corresponding to
the first display panel and the second display panel on a
second mother glass substrate;
forming a common insulating layer covering the peripheral
regions of the first and second display panels on either
one of the first and second mother glass substrates;

forming a protrusion of the wall shape on the insulating
layer;

forming a plurality of pillar-shaped spacers between the

array substrate and the counter substrate so as to have a
gap therebetween;

attaching the array substrate and the counter substrate by a

seal material provided between the peripheral portion of
the display region and the protrusion; and

cutting the first and second mother glass substrates in a

center of the protrusion from respective external sur-
faces of the first and second mother glass substrates so as
to divide the protrusion into two protrusions.
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