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(57) ABSTRACT

A liquid crystal display device includes: first and second
substrates placed so as to face each other; a frame-shaped
sealing member provided between the first and second sub-

(1) Appl. No: 13/127,509 strates, and configured to bond the first and second substrate
. together; and a liquid crystal layer formed by enclosing a
(22) PCT Filed: Sep. 1,2009 liquid crystal material inside the sealing member. A display
(86) PCT No.: PCT/IP2009/004290 region configured to display an image is defined inside the
h sealing member, and a non-display region is defined outside
§371 (c)(1), the display region. The non-display region is also provided in
(2), (4) Date: May 4, 2011 an inner periphery of the sealing member. The first substrate
is provided with a plurality of wall-shaped portions formed in
(30) Foreign Application Priority Data the non-display region in the inner periphery of the sealing
member so as to extend along the sealing member and to be
Nov. 20,2008  (JP) covovveverveeeeeereen 2008-296408 separated from each other.
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LIQUID CRYSTAL DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

TECHNICAL FIELD

[0001] The present invention relates to liquid crystal dis-
play (LCD) devices and manufacturing methods thereof.

BACKGROUND ART

[0002] In LCD devices, a pair of substrates are bonded
together via a frame-shaped sealing member so as to face each
other. A liquid crystal layer is provided inside the sealing
member, and a display region for displaying an image is
defined inside the sealing member. A so-called one drop
filling (ODF) method is known as a method for manufactur-
ing such an LCD device. The ODF method is a method in
which a sealing member is formed in a frame shape on one of
a pair of substrates, and a predetermined amount of liquid
crystal material is dropped by a dispenser onto a region sur-
rounded by the sealing member on the substrate, and the pair
of substrates are bonded together in an evacuated processing
chamber.

[0003] In manufacturing of the LCD devices by the ODF
method, the sealing member is cured after the pair of sub-
strates are bonded together via a liquid crystal material
dropped onto a region inside the uncured sealing member.
Thus, the liquid crystal material is spread out toward the
uncured sealing member when the pair of substrates are
bonded together. If the liquid crystal material has sufficient
viscosity, the liquid crystal material does not immediately
spread out to the sealing member even when the pair of
substrates are pressed to have a predetermined cell gap ther-
ebetween. Thus, in the region inside the sealing member, an
area near the sealing member is in a vacuum state. If a curing
process such as ultraviolet (UV) radiation is performed on the
sealing member while the area near the sealing member is in
the vacuum state, the sealing member is sufficiently cured
before the liquid crystal material eventually reaches the seal-
ing member.

[0004] In fact, however, the liquid crystal material contacts
the uncured sealing member during the pressing process for
bonding the pair of substrates together or the curing process
for curing the sealing member. Thus, the uncured sealing
member is contained in the liquid crystal layer, which tends to
reduce display quality due to stain display defects, etc. More-
over, dueto a change in component of the sealing member, the
sealing member tends to collapse even after being cured
between the pair of substrates, and defective curing of the
sealing member tends to occur.

[0005] As a solution to this problem, Patent Document 1,
for example, discloses formation of a partition wall that sepa-
rates a liquid crystal layer from a sealing member along the
sealing member. The partition wall is formed in a frame shape
on one of substrates of an LCD device so as to surround the
entire liquid crystal layer, thereby reducing the possibility of
contact between the sealing member and the liquid crystal
material.

CITATION LIST
Patent Document

[0006] PATENT DOCUMENT 1: Japanese Patent Publica-
tion No. 2008-26566

SUMMARY OF THE INVENTION
Technical Problem

[0007] However, in the case where the frame-shaped parti-
tion wall surrounding the entire liquid crystal layer is formed
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so as to adjoin the display region as in the LCD device of
Patent Document 1, fine vacuum portions in the form of air
bubbles tend to remain in the liquid crystal layer in the display
region, if the amount of dropped liquid crystal material is
smaller than a proper amount according to the volume inside
the partition wall due to variation in the dropping amount of
the dispenser. Such vacuum portions tend to reduce display
quality, and there remains room for improvement.

[0008] The present invention was developed in view of the
above problems, and it is an object of the present invention to
reduce the possibility that a liquid crystal material may con-
tact an uncured sealing member, and to reduce the possibility
that vacuum portions in the form of air bubbles may remain in
a liquid crystal layer in a display region.

Solution to the Problem

[0009] Inorderto achieve the above object, according to the
present invention, a non-display region is also provided in the
inner periphery of a sealing member, and one substrate is
provided with a plurality of wall-shaped portions formed in
the non-display region in the inner periphery of the sealing
member so as to extend along the sealing member and to be
separated from each other.

[0010] Specifically, an LCD device of the present invention
includes: first and second substrates placed so as to face each
other; a frame-shaped sealing member provided between the
first and second substrates, and configured to bond the first
and second substrate together; and a liquid crystal layer
formed by enclosing a liquid crystal material inside the seal-
ing member, where a display region configured to display an
image is defined inside the sealing member, and a non-display
region is defined outside the display region, wherein the non-
display region is also provided in an inner periphery of the
sealing member, and the first substrate is provided with a
plurality of wall-shaped portions formed in the non-display
region in the inner periphery of the sealing member so as to
extend along the sealing member and to be separated from
each other.

[0011] Inthe above configuration, in manufacturing of the
LCD device, the sealing member is formed in a frame shape
over the first substrate, the liquid crystal material is dropped
onto a region inside the sealing member in the first substrate,
which will serve as the display region, and then the first and
second substrates are bonded together. At this time, the wall-
shaped portions obstruct spreading of the liquid crystal mate-
rial to the portions of the sealing member along which the
wall-shaped portions extend. This reduces the possibility that
the liquid crystal material may contact the sealing member
before the sealing member is cured.

[0012] After the sealing member is cured, the sealing mem-
ber spreads out to the sealing member through the gap
between the wall-shaped portions. Thus, even if the amount of
dropped liquid crystal material is smaller than a proper
amount, vacuum portions in the form of air bubbles remain in
the non-display region near the sealing member, which is
filled with the liquid crystal material after the display region.
In the region near the sealing member where the vacuum
portions in the form of air bubbles remain, the thickness of the
liquid crystal layer is less likely to change due to vibrations,
impacts, etc. Thus, the vacuum portions in the form of air
bubbles are relatively less likely to move to the display region.
Accordingly, the possibility is reduced that the liquid crystal
material may contact the uncured sealing member, and that
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the vacuum portions in the form of air bubbles may remain in
the liquid crystal layer in the display region.

[0013] Incidentally, inaso-called polymer stabilized align-
ment (PSA) technique, a polymerizable component (suchas a
monomer or an oligomer), which is polymerized by UV
radiation, is added in advance to a liquid crystal material. A
predetermined voltage is applied to a liquid crystal layer to tilt
liquid crystal molecules, and the polymerizable component is
polymerized in this state. Thus, the liquid crystal molecules
have a stable pretilt angle due to the action of the resultant
polymer. In LCD devices using this PSA technique, contact of
the liquid crystal material with an uncured sealing member
may result in abnormal growing of the polymer and an abnor-
mal pretilt angle of the liquid crystal molecules when a pro-
cess of curing the sealing member is performed, or when the
polymerizable component is irradiated with UV light.
[0014] However, according to the LCD device of the
present invention, the possibility is reduced that the liquid
crystal material may contact the uncured sealing member.
Thus, the possibility of abnormal growing of the polymer in
the liquid crystal material and the abnormal pretilt angle of
the liquid crystal molecules is reduced even when the PSA
technique is used. Thus, display quality can be reliably
increased by the PSA technique.

[0015] Itis preferable that the wall-shaped portions be pro-
vided so as to be separated from the sealing member.

[0016] In this configuration as well, the wall-shaped por-
tions obstruct spreading of the liquid crystal material to the
portions of the sealing member along which the wall-shaped
portions extend, when the first and second substrates are
bonded together via the liquid crystal material dropped inside
the uncured sealing member. Since spreading of the liquid
crystal material to these portions of the sealing member is
retarded, the possibility is reduced that the liquid crystal
material may contact the sealing member before the sealing
member is cured.

[0017] After the sealing member is cured, the liquid crystal
material spreads out through the gaps between the wall-
shaped portions into the gaps between the wall-shaped por-
tions and the sealing member, which will serve as the non-
display region. Thus, even if the amount of dropped liquid
crystal material is smaller than a proper amount, vacuum
portions in the form of air bubbles remain in the gaps between
the wall-shaped portions and the sealing member, which are
filled with the liquid crystal material after the display region.
In the region near the sealing member where the vacuum
portions in the form of air bubbles remain, the thickness of the
liquid crystal layer is less likely to change due to vibrations,
impacts, etc., and the wall-shaped portions are placed on the
side of the display region. Thus, the vacuum portions in the
form of air bubbles are very unlikely to move to the display
region. Accordingly, the possibility is reduced that the liquid
crystal material may contact the uncured sealing member, and
the possibility is satisfactorily reduced that the vacuum por-
tions in the form of air bubbles may remain in the liquid
crystal layer in the display region.

[0018] Itis preferable that the sealing member be formed in
a rectangular frame shape, and have a pair of first sides
extending in one direction, and a pair of second sides extend-
ing in a direction perpendicular to the first sides, and that the
plurality of wall-shaped portions have at least one pair of first
wall-shaped portions facing each other along the first sides,
and at least one pair of second wall-shaped portions facing
each other along the second sides.
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[0019] With the above configuration, by dropping the lig-
uid crystal material onto a region surrounded by the pair of
first wall-shaped portions and the pair of second wall-shaped
portions in the step of dropping the liquid crystal material
onto the display region of the first substrate in manufacturing
of the LCD device, the wall-shaped portions (the first and
second wall-shaped portions) obstruct spreading of the liquid
crystal material to the portions of the sides (the first and
second sides) of the sealing member which are located near
the dropped position of the liquid crystal material. Thus, the
possibility is satisfactorily reduced that the liquid crystal
material may contact the sides of the uncured sealing mem-
ber.

[0020] TItis preferable that the sealing member be formed in
a rectangular frame shape, and that the plurality of wall-
shaped portions have a pair of corner wall-shaped portions
extending in directions perpendicular to each other along at
least one corner of the sealing member.

[0021] With the above configuration as well, by dropping
the liquid crystal material onto a region inside the pair of
corner wall-shaped portions in the step of dropping the liquid
crystal material onto the display region of the first substrate in
manufacturing of the LCD device, the corner wall-shaped
portions obstruct spreading of the liquid crystal material to
the corner of the sealing member which is located near the
dropped position of the liquid crystal material. Thus, the
possibility is satisfactorily reduced that the liquid crystal
material may contact the uncured sealing member. As used
herein, the “region inside the pair of corner wall-shaped por-
tions” refers to a region defined at a position located on the
opposite side of the corner wall-shaped portions from the
portions of the sealing member along which the pair of corner
wall-shaped portions extend.

[0022] Upper surfaces of the wall-shaped portions need not
necessarily be in contact with the second substrate, but is
preferably in contact with the second substrate.

[0023] With the above configuration, the possibility is
reduced that the liquid crystal material may spread out over
the wall-shaped portions to the sealing member when the first
and second substrates are bonded together. Thus, the possi-
bility is satisfactorily reduced that the liquid crystal material
may contact the uncured sealing member.

[0024] Tt is preferable that the wall-shaped portions be
spacers configured to maintain a thickness of the liquid crys-
tal layer.

[0025] With the above configuration, the step of forming
the spacers need not be performed separately from the step of
forming the wall-shaped portions. Thus, the number of manu-
facturing steps need not be increased to form the wall-shaped
portions, whereby manufacturing cost is reduced.

[0026] Moreover, in the case where columnar spacers are
formed separately from the wall-shaped portions serving as
spacers, the thickness of the liquid crystal layer may vary
between the outer peripheral portion and the central portion
of'the display region due to the difference in height between
the wall-shaped portions and the spacers. However, in the
above configuration, no spacers need be formed separately
from the wall-shaped portions, which reduces the possibility
of variation in thickness of the liquid crystal layer.

[0027] Moreover, it is preferable to specifically use the
following configurations so that the number of manufacturing
steps need not be increased to form the wall-shaped portions.
[0028] It is preferable that the first substrate be provided
with a columnar spacer configured to maintain a thickness of
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the liquid crystal layer, and that the wall-shaped portions be
made of a same material as the spacer.

[0029] Intheabove configuration, the wall-shaped portions
can be formed simultaneously with the spacers. Thus, the
number of manufacturing steps need not be increased to form
the wall-shaped portions, whereby manufacturing cost is
reduced.

[0030] Itis preferable that the first substrate be a color filter
substrate having color filters of a plurality of colors, and that
the wall-shaped portions be formed by stacking the color
filters of different colors together.

[0031] Intheabove configuration, the wall-shaped portions
can be formed simultaneously with the color filters of the
plurality of colors. Thus, the number of manufacturing steps
need not be increased to form the wall-shaped portions,
whereby the manufacturing cost is reduced.

[0032] A method for manufacturing an LCD device accord-
ing to the present invention is a method for manufacturing an
LCD device including first and second substrates placed so as
to face each other, a frame-shaped sealing member provided
between the first and second substrates, and configured to
bond the first and second substrate together, and a liquid
crystal layer formed by enclosing a liquid crystal material
inside the sealing member, where a display region configured
to display an image is defined inside the sealing member, and
anon-display region is defined outside the display region. The
method includes: a wall-shaped portion formation step of
fabricating the first substrate by forming a plurality of wall-
shaped portions over the substrate in which a frame-shaped
seal region configured to place the sealing member therein is
defined, so that the wall-shaped portions extend along the seal
region in a region, which is to be a part of the non-display
region, in an inner periphery of the seal region, and are sepa-
rated from each other; a sealing member formation step of
forming the sealing member in the seal region of the first
substrate; a dropping step of dropping the liquid crystal mate-
rial onto a region, which is to be the display region, in the first
substrate having the wall-shaped portions and the sealing
member formed thereon; and a bonding step of bonding the
first and second substrate together via the sealing member and
the liquid crystal material, and curing the sealing member.
[0033] According to the above manufacturing method, in
the wall-shaped portion formation step, the plurality of wall-
shaped portions are formed over the first substrate in which
the frame-shaped seal region configured to place the sealing
member therein is defined, so that the wall-shaped portions
extend along the seal region in the region, which is to be a part
of the non-display region, in the inner periphery of the seal
region, and are separated from each other. Thus, when the first
and second substrates are bonded together in the bonding
step, the wall-shaped portions obstruct spreading of the liquid
crystal material to the portions of the sealing member along
which the wall-shaped portions extend. This reduces the pos-
sibility that the liquid crystal material may contact the sealing
member before the sealing member is cured.

[0034] After the sealing member is cured in the bonding
step, the liquid crystal material spreads out to the sealing
member through the gap between the wall-shaped portions.
Accordingly, even if the amount of dropped liquid crystal
material is smaller than a proper amount in the dropping step,
vacuum portions in the form of air bubbles remain in the
non-display region near the sealing member which is filled
with the liquid crystal material after the display region. In the
region near the sealing member where the vacuum portions in
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the form of air bubbles remain, the thickness of the liquid
crystal layer is less likely to change due to vibrations,
impacts, etc. Thus, the vacuum portions in the form of air
bubbles are relatively less likely to move to the display region.
Accordingly, the possibility is reduced that the liquid crystal
material may contact the uncured sealing member, and the
possibility is satisfactorily reduced that the vacuum portions
in the form of air bubbles may remain in the liquid crystal
layer in the display region.

[0035] According to the manufacturing method of the
present invention, since the possibility is reduced that the
liquid crystal material may contact the uncured sealing mem-
ber, the possibility of abnormal growing of the polymer in the
liquid crystal material and the abnormal pretilt angle of the
liquid crystal molecules is reduced even when the so-called
PSA technique is used. Thus, the display quality can be reli-
ably increased by the PSA technique.

[0036] It is preferable that the seal region be defined in a
rectangular frame shape, and have a pair of first side regions
extending in one direction, and a pair of second side regions
extending in a direction perpendicular to the first side regions,
that at least one pair of first wall-shaped portions facing each
other along the first side regions, and at least one pair of
second wall-shaped portions facing each other along the sec-
ond side regions be formed in the wall-shaped portion forma-
tion step, and that the liquid crystal material be dropped onto
a region surrounded by the pair of first wall-shaped portions
and the pair of second wall-shaped portions in the dropping
step.

[0037] According to the above manufacturing method, the
wall-shaped portions (the first and second wall-shaped por-
tions) obstruct spreading of the liquid crystal material to the
portions of the sides of the sealing member which are located
near the dropped position of the liquid crystal material. Thus,
the possibility is satisfactorily reduced that the liquid crystal
material may contact the sides of the uncured sealing mem-
ber.

[0038] It is preferable that the seal region be defined in a
rectangular frame shape, that a pair of corner wall-shaped
portions, which extend in directions perpendicular to each
other along at least one corner of the seal region, be formed in
the wall-shaped formation step, and that the liquid crystal
material be dropped onto a region inside the pair of corner
wall-shaped portions in the dropping step.

[0039] According to the above manufacturing method as
well, the wall-shaped portions obstruct spreading of the liquid
crystal material to the corner of the sealing member which is
located near the dropped position of the liquid crystal mate-
rial. Thus, the possibility is satisfactorily reduced that the
liquid crystal material may contact the uncured sealing mem-
ber.

Advantages of the Invention

[0040] According to the present invention, the non-display
region is also provided in the inner periphery of the sealing
member, and the plurality of wall-shaped portions are pro-
vided in the non-display region in the inner periphery of the
sealing member on the first substrate so as to extend along the
sealing member and to be separated from each other. This can
reduce the possibility that the liquid crystal material may
contact the uncured sealing member, and also reduce the
possibility that the vacuum portions in the form of air bubbles
may remain in the liquid crystal layer in the display region. As
a result, display quality of the LCD device can be increased,
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and the possibility of defective products due to collapse of the
sealing member and defective curing can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] FIG.1isaplan view schematically showing an LCD
device of a first embodiment.

[0042] FIG.2is across-sectional view taken along line II-11
in FIG. 1, schematically showing a part of the LCD device.
[0043] FIG. 3 is a plan view schematically showing a color
filter substrate having wall-shaped portions formed thereon.
[0044] FIG. 4 is a cross-sectional view taken along line
IV-1IV in FIG. 3, schematically showing a part of the color
filter substrate.

[0045] FIG. 5 is a plan view schematically showing the
color filter substrate having a sealing member formed
thereon.

[0046] FIG. 6 is a cross-sectional view taken along line
VI-VI in FIG. 5, schematically showing a part of the color
filter substrate.

[0047] FIG. 7 is a plan view schematically showing the
color filter substrate having a liquid crystal material dropped
thereon.

[0048] FIG. 8 is a plan view schematically showing the
state where the color filter substrate is bonded to a thin film
transistor substrate.

[0049] FIG. 9 is a cross-sectional view taken along line
IX-IX in FIG. 8, schematically showing the state where the
color filter substrate is bonded to the thin film transistor
substrate.

[0050] FIG. 10 is a cross-sectional view schematically
showing a part of an LCD device of a second embodiment.
[0051] FIG. 11 is a cross-sectional view schematically
showing a part of an LCD device of a third embodiment.
[0052] FIG. 12 is a cross-sectional view schematically
showing a part of an LCD device of a fourth embodiment.
[0053] FIG. 13 is a plan view schematically showing an
LCD device of a fifth embodiment.

[0054] FIG.14isaplan view schematically showinga color
filter substrate having a liquid crystal material dropped
thereon according to the fifth embodiment.

[0055] FIG. 15 is a plan view schematically showing an
LCD device of another embodiment.

DESCRIPTION OF EMBODIMENTS

[0056] Embodiments of the present invention will be
described in detail below with reference to the accompanying
drawings. Note that the present invention is not limited to the
following embodiments.

First Embodiment

[0057] FIGS. 1 to 9 show a first embodiment of an LCD
device according to the present invention. FIG. 1 is a plan
view schematically showing an LCD device S of the present
embodiment as viewed from the side of a thin film transistor
(TFT) substrate 20. FIG. 2 is a cross-sectional view taken
along line II-II in FIG. 1, schematically showing a part of the
LCD device S. FIGS. 3 to 9 are diagrams illustrating a manu-
facturing method of the LCD device S described below.

[0058] As shown in FIGS. 1 and 2, the LCD device S
includes a color filter substrate 10 as a first substrate and a
TFT substrate 20 as a second substrate, which are placed so as
to face each other, and a liquid crystal layer 25 provided
between the color filter substrate 10 and the TFT substrate 20.
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A display region D, which is formed by a plurality of pixels
and configured to display an image, is defined, and a non-
display region F is defined outside the display region D.

[0059] As shown in FIG. 1, the color filter substrate 10 and
the TFT substrate 20 are formed in, e.g., a rectangular shape.
As shown in FIG. 2, alignment films 26 and 27 are provided
on the surfaces of the color filter substrate 10 and the TFT
substrate 20 which are located on the side of the liquid crystal
layer 25, and polarizing plates 28 and 29 are provided on the
opposite sides of the color filter substrate 10 and the TFT
substrate 20 from the liquid crystal layer 25. A sealing mem-
ber 30 is placed between the color filter substrate 10 and the
TFT substrate 20, and both substrates 10 and 20 are bonded
together by the sealing member 30.

[0060] As shown in FIG. 1, the sealing member 30 is
formed in, e.g., a rectangular frame shape so as to extend
along the outer edge of the color filter substrate 10. The
sealing member 30 has a pair of first sides 30a extending in
the shorter side direction (the lateral direction in the figure) of
the color filter substrate 10, and a pair of second sides 305
extending in the longer side direction (the vertical direction in
the figure) perpendicular to the first sides 30a. As shown in
FIGS. 1 and 2, in the LCD device S, the display region D is
defined inside the sealing member 30. On the other hand, the
non-display region F is provided both outside the sealing
member 30 and in the inner periphery of the sealing member
30.

[0061] In the LCD device S, the liquid crystal layer 25 is
formed by enclosing the liquid crystal material 24 inside the
sealing member 30. The liquid crystal layer 25 contains a
polymer, and liquid crystal molecules have a stable pretilt
angle due to the action of the polymer. That is, since a so-
called polymer stabilized alignment (PSA) technique is used
in the LCD device S of the present embodiment, the response
time of the liquid crystal molecules is relatively short when
displaying an image, and alignment disorder of the liquid
crystal molecules is less likely to occur.

[0062] As shown in FIG. 2, the color filter substrate 10 has
a glass substrate 11, and color filters 12 of a plurality of colors
are arranged in a matrix pattern on the glass substrate 11 so as
to correspond to the pixels. The color filters 12 of the plurality
of colors are formed by, e.g., color filters 127, 12g, and 125 of
three colors, namely red, green, and blue, and these color
filters 127, 12g, and 125 are periodically arranged in the row
direction.

[0063] A black matrix 13 is provided in the color filter
substrate 10 so as to separate the color filters 12 from each
other, and a common electrode 14, which is made of indium
tin oxide (ITO), etc., is formed so as to cover the color filters
12. A plurality of columnar spacers 15, which are made of a
resin material, etc., are provided at predetermined intervals
on the common electrode 14 so as to overlap the black matrix
13. The upper surfaces of the spacers 15 are in contact with
the TFT substrate 20, thereby maintaining the thickness of the
liquid crystal layer 25.

[0064] As shownin FIG. 1, in the color filter substrate 10, a
plurality of wall-shaped portions 16 are provided in the non-
display region F in the inner periphery of the sealing member
30 so as to extend along the sealing member 30 and to be
separated from each other. The plurality of wall-shaped por-
tions 16 are formed by a pair of first wall-shaped portions 16a
facing each other along the first sides 30a of the sealing
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member 30, and two pairs of second wall-shaped portions 165
facing each other along the second sides 304 of the sealing
member 30.

[0065] The wall-shaped portions 16 are arranged according
to the positions where the liquid crystal material is to be
dropped in a dropping step described later. Specifically, the
pair of first wall-shaped portions 16a are provided along the
central portions of the first sides 30a. The two pairs of second
wall-shaped portions 165 are provided next to each other
along the second sides 305. The two pairs of second wall-
shaped portions 165 are respectively positioned in two
regions of the non-display region F in the inner periphery of
the sealing member 30, which are divided at the center of the
length of the non-display region F in the direction in which
the second sides 305 extend.

[0066] The wall-shaped portions 16 are provided so as to be
separated from the sealing member 30, and a gap is formed
between each wall-shaped portion 16 and the sealing member
30. The gaps between the wall-shaped portions 16 and the
sealing member 30 are also filled with the liquid crystal
material 24. As shown in FIG. 2, the wall-shaped portions 16
are made of the same resin material as the spacers 15, and the
upper surfaces of the wall-shaped portions 16 are in contact
with the TFT substrate 20. Thus, the wall-shaped portions 16
together with the spacers 15 maintain the thickness of the
liquid crystal layer 25.

[0067] TheTFT substrate 20 has a glass substrate 21 shown
in FIG. 2, and although not shown in the figures, a plurality of
source lines and a plurality of gate lines are provided over the
glass substrate 21 so that the source lines extend parallel to
each other, and the gate lines extend parallel to each other in
a direction perpendicular to the source lines. The source lines
and the gate lines are formed so as to define the regions that
form the pixels. A thin film transistor (TFT) and a pixel
electrode 22 shown in FIG. 2 are provided in each of the
regions that form the pixels. The TFTs are provided near the
intersections of the source lines and the gate lines, and each
TFT is connected to the source line and the gate line that form
a corresponding one of the intersections, and each pixel elec-
trode 22 is connected to a corresponding one of the TFTs.
[0068] As shown in FIG. 1, the TFT substrate 20 has a
larger area and is longer in one direction (the vertical direc-
tion in the figure) than the color filter substrate 10, and has a
mount portion 20a protruding outward beyond the color filter
substrate 10. Although not shown in the figures, a drive circuit
chip configured to drive the TFTs, etc., a flexible printed
wiring board configured to supply power to the drive circuit
chip and to supply signals from an external circuit to the color
filter substrate 10 and the TFT substrate 20, etc., are mounted
on the mount portion 20a.

[0069] Thus, the LCD device S sequentially write a prede-
termined amount of charge to the pixel electrodes 22 via the
TFTs according to a predetermined input signal from the
external circuit, and applies a predetermined voltage to the
liquid crystal layer 25 between the pixel electrodes 22 and the
common electrode 14. In this manner, the LCD device S
controls alignment of the liquid crystal molecules on a pixel-
by-pixel basis to display a desired image on the display region
D.

[0070] [Manufacturing Method]

[0071] A manufacturing method of the LCD device S will
be described below with reference to FIGS. 3 to 9.

[0072] FIG. 3 is a plan view schematically showing the
color filter substrate 10 having the wall-shaped portions 16
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formed thereon. FIG. 4 is a cross-sectional view taken along
line IV-1V in FIG. 3, schematically showing the color filter
substrate 10. FIG. 5 is a plan view schematically showing the
color filter substrate 10 having the sealing member 30 formed
thereon. FIG. 6 is a cross-sectional view taken along line
VI-VIin FIG. 5, schematically showing the color filter sub-
strate 10. FIG. 7 is a plan view schematically showing the
color filter substrate 10 having the liquid crystal material 24
dropped thereon. FIG. 8 is a plan view schematically showing
the state where the color filter substrate 10 is bonded to the
TFT substrate 20. FIG. 9 is a cross-sectional view taken along
line IX-IX in FIG. 8, schematically showing the state where
the color filter substrate 10 is bonded to the TFT substrate 20.
[0073] The manufacturing method of the LCD device S of
the present embodiment includes a wall-shaped formation
step, a sealing member formation step, a dropping step, and a
bonding step.

[0074] First, two glass substrates 11 and 21, each having a
rectangular frame-shaped seal region 31 (shown in FIG. 3
described later) defined therein, are prepared. The seal region
31 is aregion for placing a sealing member 30 so that a region
F', which is to be a non-display region F, is also provided in
the inner periphery of the sealing member 30. The seal region
31 has a pair of first side regions 31a for placing first sides 30a
of the sealing member 30, and a pair of second side regions
305 for placing second sides 305 of the sealing member 30.

[0075] Next, as shown in FIG. 4, a black matrix 13, color
filters 12 of each color, a common electrode 14, etc. are
sequentially formed on one of the glass substrates, namely the
glass substrate 11. Then, the wall-shaped portion formation
step is performed.

[0076] In the wall-shaped portion formation step, a resin
material having a photosensitive property is applied to the
surface of the common electrode 14 by a spin coating method,
etc. Then, as shown in FIG. 3, prebaking, exposure, develop-
ment using an alkaline solution, etc., and postbaking are
performed to form wall-shaped portions 16 in the region F',
which is to be a part of the non-display region F in the inner
periphery of the seal region 31, so that the wall-shaped por-
tions 16 extend along the seal region 31 and are separated
from each other. That is, a pair of first wall-shaped portions
16a are formed along the first side regions 31a so as to face
each other, and two pairs of second wall-shaped portions 165
are formed along the second side regions 315 so as to face
each other. At this time, as shown in FIG. 4, spacers 15 are
also formed together with the wall-shaped portions 16. The
color filter substrate 10 is fabricated in this manner. Then, an
alignment film 26 is formed on the surface of the color filter
substrate 10 by a printing method, etc.

[0077] Interconnects (such as source lines and gate lines),
TFTs, pixel electrodes 22, etc. are formed over the other glass
substrate 21 to fabricate a TFT substrate 20. Then, an align-
ment film 27 is formed on the surface of the TFT substrate 20
by a printing method, etc.

[0078] Inthe subsequentsealing member formation step, as
shown in FIGS. 5 and 6, an uncured sealing member 30
containing, e.g., an epoxy resin and an acrylic resin and
having both thermosetting and UV-curable properties is
formed in a rectangular frame shape in the seal region 31 of
the color filter substrate 10 by writing with a dispenser or by
a screen printing method.

[0079] In the subsequent dropping step, a predetermined
amount of liquid crystal material 24, which contains a poly-
merizable component (such as a monomer or an oligomer)
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that is polymerized by UV radiation, is dropped from a dis-
penser onto a region D', which is to be a display region D, of
the color filter substrate 10 having the wall-shaped portions
16 and the sealing member 30 formed thereon. Specifically, in
the present embodiment, as shown in FIG. 7, the liquid crystal
material 24 is dropped onto two regions surrounded by the
pair of first wall-shaped portions 164 and the pairs of second
wall-shaped portions 165, namely onto a region surrounded
by the pair of first wall-shaped portions 16a and one of the
pairs of second wall-shaped portions 165, and a region sur-
rounded by the pair of first wall-shaped portions 16a and the
other pair of second wall-shaped portions 165.

[0080] In the subsequent bonding step, both substrates 10
and 20 are first aligned in an evacuated processing chamber so
that the regions D' of the color filter substrate 10 and the TFT
substrate 20, which are to be the display region D, overlap
each other. The substrates 10 and 20 are bonded together via
the liquid crystal material 24 dropped inside the uncured
sealing member 30. Then, the substrates 10 and 20 are pressed
to bring the spacers 15 and the wall-shaped portions 16 into
contact with the TFT substrate 20, so that the substrates 10
and 20 have a predetermined cell gap therebetween. At this
time, as shown in FIGS. 8 and 9, the liquid crystal material 24
is spread out between the substrates 10 and 20 in a concentric
circular pattern about the dropped positions of the liquid
crystal material 24 toward the uncured sealing member 30.
[0081] Then, the sealing member 30 is cured by UV radia-
tion, and is completely cured by heating, whereby the color
filter substrate 10 is bonded to the TFT substrate 20. The
liquid crystal material 24 is thus enclosed between the pair of
substrates 10 and 20 by the sealing member 30, whereby a
liquid crystal layer 25 is formed.

[0082] Thereafter, a predetermined signal is supplied to the
pixel electrodes 22 and the common electrode 14 to apply a
predetermined voltage to the liquid crystal layer 25 between
the pixel electrodes 22 and the common electrode 14, thereby
tilting liquid crystal molecules at a predetermined angle. With
the liquid crystal molecules being tilted in this manner, the
liquid crystal layer 25 is irradiated with UV light to polymer-
ize the polymerizable component in the liquid crystal mate-
rial 24. Thus, the liquid crystal molecules have a stable pretilt
angle due to the action of the polymer thus produced.

[0083] Subsequently, polarizing plates 28 and 29 are
attached to the outer surfaces of the substrates 10 and 20 that
are bonded together, and a drive circuit chip, a flexible printed
wiring board, etc. are mounted on a mount portion 20q of the
TFT substrate 20, whereby the LCD device S is completed.

Advantages of First Embodiment

[0084] Thus, according to the LCD device S of the first
embodiment, the non-display region F is also provided in the
inner periphery of the sealing member 30. In the color filter
substrate 10, the plurality of wall-shaped portions 16, which
is formed by the pair of first wall-shaped portions 16a and the
two pairs of wall-shaped portions 165, are provided in the
non-display region F in the inner periphery of the sealing
member 30 so as to extend along the sealing member 30 and
to be separated from each other. According to the manufac-
turing method of the LCD device S, in the partition wall
formation step, the wall-shaped portions 16a and 165 are
formed over the substrate in which the frame-shaped seal
region 31 configured to place the sealing member 30 therein
is defined, so that the wall-shaped portions 16a and 165 are
located in the region F', which is to be a part of the non-display
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region F, in the inner periphery of the seal region 31. The color
filter substrate 10 is formed in this manner. Then, in the
sealing member formation step, the sealing member 30 is
formed over the color filter substrate 10, and in the subsequent
dropping step, the liquid crystal material 24 is dropped onto
the regions surrounded by the pair of first wall-shaped por-
tions 164 and the pairs of second wall-shaped portions 165.
Thus, as shown in FIGS. 8 and 9, when the color filter sub-
strate 10 is bonded to the TFT substrate 20 in the subsequent
bonding step, the wall-shaped portions 16a and 165 obstruct
spreading of the liquid crystal material 24 to the portions of
the sides 30a and 305 of the sealing member 30 which are
located near the dropped positions of the liquid crystal mate-
rial 24. Thus, spreading of the liquid crystal material 24 to the
sealing member 30 can be retarded. At this time, since the
upper surfaces of the wall-shaped portions 16 is in contact
with the TFT substrate 20, the possibility can be reduced that
the liquid crystal material 24 may spread out over the wall-
shaped portions 16 to the sealing member 30. Thus, the pos-
sibility can be satisfactorily reduced that the liquid crystal
material 24 may contact the sides 30a and 306 of the sealing
member 30 before the sealing member 30 is cured by UV
radiation.

[0085] Thewall-shaped portions 16 are provided so as to be
separated from the sealing member 30. Thus, after the sealing
member 30 is cured by UV radiation, the liquid crystal mate-
rial 24 spreads out through the gaps between the wall-shaped
portions 16 into the gaps between the wall-shaped portions 16
and the sealing member 30, which will serve as the non-
display region F. Accordingly, even if the amount of dropped
liquid crystal material 24 is smaller than a proper amount due
to variation in the dropping amount of the dispenser, etc.,
vacuum portions in the form of air bubbles remain in the gaps
between the wall-shaped portions 16 and the sealing member
30, which are filled with the liquid crystal material 24 after the
display region D. In the region near the sealing member 30
where the vacuum portions in the form of air bubbles remain,
the thickness of the liquid crystal layer 25 is less likely to
change due to vibrations and impacts. Moreover, the wall-
shaped portions 16 are placed on the side of the display region
D. Thus, the vacuum portions in the form of air bubbles are
very unlikely to move to the display region D.

[0086] This can reduce the possibility that the liquid crystal
material 24 may contact the uncured sealing member 30, and
can satisfactorily reduce the possibility that the vacuum por-
tions in the form of air bubbles may remain in the liquid
crystal layer 25 in the display region D. Since the possibility
can be reduced that the uncured sealing member 30 may be
contained in the liquid crystal layer 25, and that the vacuum
portions in the form of air bubbles may remain in the liquid
crystal layer 25 in the display region D, display quality of the
LCD device S can be increased, and the possibility of defec-
tive products due to collapse of the sealing member 30 after
curing between the substrates 10 and 20, and defective curing
of the sealing member 30 can be reduced.

[0087] Incidentally, in LCD devices using the so-called
PSA technique, contact of the liquid crystal material 24 with
the uncured sealing member 30 may result in abnormal grow-
ing of the polymer and an abnormal pretilt angle of the liquid
crystal molecules when a process of curing the sealing mem-
ber 30 is performed, or when the polymerizable component is
irradiated with UV light. However, in the LCD device S of the
present embodiment, the possibility of contact of the liquid
crystal material 24 with the uncured sealing member 30 can
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be reduced, whereby the possibility of abnormal growing of
the polymer in the liquid crystal material 24 and the abnormal
pretilt angle of the liquid crystal molecules can be reduced.
Thus, the display quality can be reliably increased by the PSA
technique.

[0088] The wall-shaped portions 16 are made of the same
resin material as the spacers 15, and are formed simulta-
neously with the spacers 15 in the wall-shaped portion for-
mation step. Thus, the number of manufacturing steps is not
increased to form the wall-shaped portions 16, and the manu-
facturing cost can be reduced.

Second Embodiment

[0089] FIG. 10 shows a second embodiment of the LCD
device S of the present invention. Note that in the following
embodiments, the same portions as those of FIGS. 1 to 9 are
denoted with the same reference characters, and detailed
description thereof will be omitted. FIG. 10 is a cross-sec-
tional view schematically showing a part (a part correspond-
ing to FIG. 2) ofthe LCD device S of the present embodiment.
[0090] Although the wall-shaped portions 16 are made of
the same resin material as the spacers 15 in the first embodi-
ment, the wall-shaped portions 16 are formed by staking the
color filters 12 of different colors together in the present
embodiment. Specifically, as shown in FIG. 10, the wall-
shaped portions 16 of the present embodiment are formed by
sequentially stacking the red and green color filters 12 and
12¢g together. As in the first embodiment, the wall-shaped
portions 16 are provided so as to be separated from the sealing
member 30, and the upper surfaces of the wall-shaped por-
tions 16 are in contact with the TFT substrate 20.

[0091] In order to manufacture this LCD device S, the red,
green, and blue color filters 127, 12g, and 125 are first sequen-
tially formed in fabrication of the color filter substrate 10. At
this time, the red color filters 12r are formed both in the
display region D and in the regions where the wall-shaped
portions 16 are to be positioned. Moreover, the green color
filters 12g are formed in the display region D, and also stacked
on the red color filters 127 formed in the regions where the
wall-shaped portions 16 are to be positioned. The wall-
shaped portions 16 are formed in this manner. That is, the
wall-shaped portion formation step of the present embodi-
ment is performed after the black matrix 13 described in the
first embodiment is formed, and the wall-shaped portions 16
are formed simultaneously with the color filters 127 and 12¢g
of the plurality of colors.

[0092] Note that in the present embodiment, the wall-
shaped portions 16 are formed by stacking the red and green
color filters 12~ and 12g together. However, the wall-shaped
portions 16 may be formed by stacking the green and blue
color filters 12g and 124 together, or by stacking the color
filters 12 in other color combinations as appropriate accord-
ing to the order in which the color filters 127, 12g, and 125 of
each color are formed. The color filters 12 that form the
wall-shaped portions 16 are not limited to two colors, and the
wall-shaped portions 16 may be formed by sequentially
stacking the color filters 127, 12g, and 125 of all the three
colors together so as to have a desired height.

[0093] Since the wall-shaped portions 16 have a larger vol-
ume than the spacers 15, the wall-shaped portions 16 are less
likely to be compressed between the substrates 10 and 20 than
the spacers 15. The predetermined cell gap is formed between
the color filter substrate 10 and the TFT substrate 20 in the
state where the spacers 15 are compressed therebetween.
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Thus, if the wall-shaped portions 16 are formed to have the
same height as the spacers 15, the thickness of the liquid
crystal layer 25 may vary between the outer peripheral por-
tion and the central portion of the display region D. Accord-
ingly, it is preferable that the wall-shaped portions 16 be
formed so as to be slightly lower than the spacers 15.

[0094] Then, the common electrode 14 is formed so as to
cover the color filters 12, whereby the color filter substrate 10
is fabricated. Thereafter, the TFT substrate 20 is fabricated in
a manner similar to that of the first embodiment, and the
sealing member formation step, the dropping step, and the
bonding step are performed.

Advantages of Second Embodiment

[0095] Thus, in the second embodiment as well, the possi-
bility can be reduced that the liquid crystal material 24 may
contact the uncured sealing member 30 and the vacuum por-
tions in the form of air bubbles may remain in the liquid
crystal layer 25 in the display region D when the color filter
substrate 10 is bonded to the TFT substrate 20 in the bonding
step. Moreover, since the wall-shaped portions 16 are formed
simultaneously with the color filters 127 and 12g of the plu-
rality of colors, the number of manufacturing steps is not
increased to form the wall-shaped portions 16, and the manu-
facturing cost can be reduced.

Third Embodiment

[0096] FIG. 11 shows a third embodiment of the LCD
device S of the present invention. FIG. 11 is a cross-sectional
view schematically showing a part (a part corresponding to
FIG. 2) of the LCD device S of the present embodiment.
[0097] In the above embodiments, the color filter substrate
10 is the first substrate, the TFT substrate 20 is the second
substrate, and the wall-shaped portions 16 are provided over
the color filter substrate 10. However, in the present embodi-
ment, the TFT substrate 20 is the first substrate, the color filter
substrate 10 is the second substrate, and as shown in FIG. 11,
the wall-shaped portions 16 are provided over the TFT sub-
strate 20.

[0098] The wall-shaped portions 16 are formed so as to be
located at positions similar to those of the first embodiment
between the color filter substrate 10 and the TFT substrate 20,
and the upper surfaces of the wall-shaped portions 16 are in
contact with the color filter substrate 10. The spacers 15,
which are formed over the color filter substrate 10 in the first
embodiment, are formed over the TFT substrate 20 of the
present embodiment so as to overlap the black matrix 13.
[0099] In order to manufacture the LCD device S, in fabri-
cation of the TFT substrate 20, the pixel electrodes 22 are
formed, and then a resin material having a photosensitive
property is applied by a spin coating method, etc. so as to
cover the pixel electrodes 22. Thereafter, prebaking, expo-
sure, development using an alkaline solution, etc., and post-
baking are performed to form the wall-shaped portions 16 and
the spacers 15. The TFT substrate 20 having the wall-shaped
portions 16 is fabricated in this manner.

[0100] Moreover, the color filter substrate 10 is fabricated
which has a configuration similar to that of the first embodi-
ment except that neither the spacers 15 nor the wall-shaped
portions 16 are formed thereon. Then, in the sealing member
formation step, the uncured sealing member 30 is formed in a
rectangular frame shape over the TFT substrate 20, and in the
dropping step, a predetermined amount ofliquid crystal mate-
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rial 24 is dropped onto the display region D of the TFT
substrate 20 having the sealing member 30 formed thereon.
Subsequently, in the bonding step, the color filter substrate 10
is bonded to the TFT substrate 20, and the sealing member 30
is cured.

Advantages of Third Embodiment

[0101] Thus, in the third embodiment as well, the wall-
shaped portions 16 are formed on the TFT substrate 20 so as
to be located at positions similar to those of the first embodi-
ment between the color filter substrate 10 and the TFT sub-
strate 20. Accordingly, the possibility can be reduced that the
liquid crystal material 24 may contact the uncured sealing
member 30 and the vacuum portions in the form ofair bubbles
may remain in the liquid crystal layer 25 in the display region
D when the color filter substrate 10 is bonded to the TFT
substrate 20 in the bonding step. Moreover, since the wall-
shaped portions 16 are formed simultaneously with the spac-
ers 15 in the wall-shaped formation step, the number of manu-
facturing steps is not increased to form the wall-shaped
portions 16, and the manufacturing cost can be reduced.

Fourth Embodiment

[0102] FIG. 12 shows a fourth embodiment of the LCD
device S of the present invention. FIG. 12 is a cross-sectional
view schematically showing a part (a part corresponding to
FIG. 2) of the LCD device S of the present embodiment.
[0103] In the first embodiment, the thickness of the liquid
crystal layer 25 is maintained by the spacers 15 and the
wall-shaped portions 16. In the present embodiment, how-
ever, as shown in FIG. 12, only the wall-shaped portions 16
serve as spacers that maintain the thickness of the liquid
crystal layer 25.

[0104] A method for manufacturing this LCD device S
includes the wall-shaped portion formation step, the sealing
member formation step, the dropping step, and the bonding
step, and is similar to the method of the first embodiment
except that no columnar spacers 15 are formed simulta-
neously with the wall-shaped portions 16 in the wall-shaped
portion formation step. Thus, description thereof will be
omitted.

Advantages of Fourth Embodiment

[0105] Thus, in the fourth embodiment as well, the possi-
bility can be reduced that the liquid crystal material 24 may
contact the uncured sealing member 30 and the vacuum por-
tions in the form of air bubbles may remain in the liquid
crystal layer 25 in the display region D when the color filter
substrate 10 is bonded to the TFT substrate 20 in the bonding
step. Moreover, since the step of forming the spacers is not
required separately from the step of forming the wall-shaped
portions 16, the number of manufacturing steps is not
increased to form the wall-shaped portions 16, and the manu-
facturing cost can be reduced.

[0106] In addition, in the case where columnar spacers are
formed separately from the wall-shaped portions 16 serving
as spacers, the thickness of the liquid crystal layer 25 may
vary between the outer peripheral portion and the central
portion of the display region D due to the difference in height
between the wall-shaped portions 16 and the spacers. How-
ever, according to the LCD device S of the present embodi-
ment, no spacers need be formed separately from the wall-
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shaped portions 16. This can reduce the possibility of
variation in thickness of the liquid crystal layer 25.

Fifth Embodiment

[0107] FIGS. 13 and 14 show a fifth embodiment of the
LCD device S of the present invention. FIG. 13 is a plan view
schematically showing the LCD device S of the present
embodiment. FIG. 14 is a plan view schematically showing
the color filter substrate 10 having the liquid crystal material
24 dropped thereon in the present embodiment.

[0108] Inthe first embodiment, the plurality of wall-shaped
portions 16 have the pair of first wall-shaped portions 16a
facing each other along the first sides 30a of the sealing
member 30, and the two pairs of second wall-shaped portions
165 facing each other along the second sides 306 of the
sealing member 30. In the present embodiment, however, as
shown in FIG. 13, the plurality of wall-shaped portions 16
have two pairs of corner wall-shaped portions 16¢ extending
in directions perpendicular to each other along corners of the
sealing member 30. The pairs of corner wall-shaped portions
16¢ are provided along, e.g., one pair of opposing corners (the
upper left corner and the lower right corner in FIG. 13) of the
sealing member 30. Like the first embodiment, the pairs of
corner wall-shaped portions 16¢ are formed so as to be sepa-
rated from the sealing member 30, and the upper surfaces of
the corner wall-shaped portions 16¢ are in contact with the
TFT substrate 20.

[0109] Note that in the present embodiment, the two pairs
ofwall-shaped portions 16¢ are provided along the one pair of
opposing corners of the sealing member 30. However, the
pairs of corner wall-shaped portions 16¢ may be provided
along all of the four corners of the sealing member 30, or
along only one corner of the sealing member 30.

[0110] In order to manufacture this LCD device S, the
wall-shaped portions 16 are formed in the wall-shaped por-
tion formation step in a manner similar to that of the first
embodiment except the positions where the wall-shaped por-
tions 16 are formed. That is, in the wall-shaped portion for-
mation step, the two pairs of corner wall-shaped portions 16¢
are formed so as to extend in the directions perpendicular to
each other along one pair of opposite corners of the seal
region 31. At this time, the spacers 15 are formed together
with the wall-shaped portions 16. The color filter substrate 10
is fabricated in this manner, and the alignment film 26 is then
formed over the surface of the color filter substrate 10.
[0111] The dropping step is performed after fabricating the
TFT substrate 20, forming the alignment film 27 over the
surface of the TFT substrate 20, and performing the sealing
member formation step in a manner similar to that of the first
embodiment. In the dropping step of the present embodiment,
as shown in FIG. 14, a predetermined amount of liquid crystal
material 24 is dropped from a dispenser onto the regions
inside the pairs of corner wall-shaped portions 16¢, and onto
the central portion of the region D' that is to be the display
region D. As used herein, the “region inside the pair of corner
wall-shaped portions 16¢” refers to the region defined at the
position located on the opposite side of the corner wall-
shaped portions 16¢ from the portion of the sealing member
30 along which the corner wall-shaped portions 16¢ extend.
Thereafter, the bonding step is performed in a manner similar
to that of the first embodiment.

Advantages of Fifth Embodiment

[0112] Thus, in the fifth embodiment as well, the pairs of
corner wall-shaped portions 16¢ obstruct spreading of the
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liquid crystal material to the corners of the sealing member 30
which are located near the dropped positions of the liquid
crystal material 24 when the color filter substrate 10 is bonded
to the TFT substrate 20 in the bonding step. Accordingly, the
possibility can be satisfactorily reduced that the liquid crystal
material 24 may contact the uncured sealing member 30, and
the possibility can be reduced that the vacuum portions in the
form of air bubbles may remain in the liquid crystal layer 25
in the display region D. Moreover, since the wall-shaped
portions 16 are formed simultaneously with the spacers 15,
the number of manufacturing steps is not increased to form
the wall-shaped portions 16, and the manufacturing cost can
be reduced.

Other Embodiments

[0113] Inthe first embodiment, the wall-shaped portions 16
are provided so as to be separated from the sealing member
30. However, the present invention is not limited to this, and
the wall-shaped portions 16 may be provided so as to contact
the sealing member 30. In this configuration as well, the
wall-shaped portions 16 obstruct spreading of the liquid crys-
tal material to the portions of the sealing member 30 along
which the wall-shaped portions 16 extend, when the color
filter substrate 10 is bonded to the TFT substrate 20. This can
reduce the possibility that the liquid crystal material 24 may
contact the sealing member 30 before the sealing member 30
is cured by UV radiation.

[0114] After the sealing member 30 is cured by UV radia-
tion, the liquid crystal material 24 spreads out to the sealing
member 30 through the gaps between the wall-shaped por-
tions 16. Thus, even if the amount of dropped liquid crystal
material 24 is smaller than a proper amount, vacuum portions
in the form of air bubbles remain in the non-display region F
near the sealing member 30, which is filled with the liquid
crystal material 24 after the display region D. In the region
near the sealing member 30 where the vacuum portions in the
form of air bubbles remain, the thickness of the liquid crystal
layer 25 is less likely to vary due to vibrations, impacts, etc.
Thus, these vacuum portions are relatively less likely to move
to the display region D. This can reduce the possibility that the
liquid crystal material 24 may contact the uncured sealing
member 30, and thus reduce the possibility that the vacuum
portions in the form of air bubbles may remain in the liquid
crystal layer 25 in the display region D.

[0115] Incidentally, in the case where the wall-shaped por-
tions 16 are provided so as to contact the sealing member 30
as described above, the portions of the sealing member 30
along which the wall-shaped portions 16 extend hardly spread
inward but spread substantially only outward and squash due
to the wall-shaped portions 16, when the color filter substrate
10 is bonded to the TFT substrate 20 via the sealing member
30 and the liquid crystal material 24 in manufacturing of the
LCD device S. Thus, these portions of the sealing member 30
are less likely to squash than the remaining portion of the
sealing member 30 along which no wall-shaped portions 16
extend. Accordingly, the thickness of the liquid crystal layer
25 may vary between the areas near the wall-shaped portions
16 and the remaining area in the display region D.

[0116] Thus, in the case where the wall-shaped portions 16
are provided so as to contact the sealing member 30, it is
preferable to tilt the side faces of the wall-shaped portions 16
located on the side of the sealing member 30 to a relatively
great extent so that the upper parts of the side faces are located
closer to the display region D, by adjusting as appropriate the
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wavelength of light used to expose a resin material for form-
ing the wall-shaped portions 16, and the temperature and time
of postbaking performed after developing the resin material.
In this case, due to the tilting of the side faces of the wall-
shaped portions 16 located on the side of the sealing member
30, the sealing member 30, including the portions of the
sealing member 30 along which the wall-shaped portions 16
extend, satisfactorily spreads inward as well when the color
filter substrate 10 is bonded to the TF'T substrate 20. Since the
sealing member 30 spreads both inward and outward and
squashes, the possibility can be reduced that the thickness of
the liquid crystal material 25 may vary between the areas near
the wall-shaped portions 16 and the remaining area in the
display region D.

[0117] Inthe first embodiment, the plurality of wall-shaped
portions 16 have the pair of first wall-shaped portions 16a
facing each other along the first sides 30a of the sealing
member 30, and the two pairs of second wall-shaped portions
165 facing each other along the second sides 304. In the fifth
embodiment, the plurality of wall-shaped portions 16 have
the two pairs of corner wall-shaped portions 16¢ that extend
in the directions perpendicular to each other along the corners
of the sealing member 30. However, the present invention is
not limited to this, and the plurality of wall-shaped portions
16 may not be provided in pairs as shown in FIG. 15. For
example, if metal interconnects are densely provided in a part
of'the TFT substrate 20, the wall-shaped portions 16 may be
positioned so as to obstruct spreading of the liquid crystal
material 24 to the portions of the sealing member 30 where
curing is impeded by the metal interconnects blocking UV
light for curing the sealing member 30. This configuration
also retards spreading of the liquid crystal material 24 to the
portions of the sealing member 30 where curing is impeded.
Thus, the possibility can be reduced that the liquid crystal
material 24 may contact the sealing member 30 before the
sealing member 30 is cured by UV radiation, and that vacuum
portions in the form of air bubbles may remain in the liquid
crystal layer 25 in the display region D.

[0118] Inthe first, second, and fifthembodiments, the upper
surfaces of the wall-shaped portions 16 are in contact with the
TFT substrate 20. In the third embodiment, the upper surfaces
of the wall-shaped portions 16 are in contact with the color
filter substrate 10. Thus, the wall-shaped portions 16 are in
contact with the opposing substrate in the above embodi-
ments. However, the present invention is not limited to this,
and the wall-shaped portions 16 may not be in contact with
the opposing substrate. Even if the wall-shaped portions 16
are not in contact with the opposing substrate, the wall-
shaped portions 16 obstruct spreading of the liquid crystal
material 24 to the portions of the sealing member 30 along
which the wall-shaped portions 16 extend. Thus, the possi-
bility can be reduced that the liquid crystal material 24 may
contact the uncured sealing member 30, and that the vacuum
portions in the form of air bubbles may remain in the liquid
crystal layer 25 in the display region D.

[0119] In the first, third, and fifth embodiments, the wall-
shaped portions 16 are formed simultaneously with the spac-
ers 15. In the second embodiment, the wall-shaped portions
16 are formed simultaneously with the color filters 127 and
12¢ of the plurality of colors. However, the present invention
is not limited to this, and the wall-shaped portions 16 may be
formed in a step separate from the steps of forming the spac-
ers 15 and the color filters 12.
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[0120] In the case where the color filter substrate 10 or the
TFT substrate 20 is provided with revets for controlling align-
ment of the liquid crystal molecules, or in the case where a
so-called transflective type LCD device having a reflective
region configured to reflect light, and a transmissive region
configured to transmit light therethrough is provided with an
adjustment layer configured to make the liquid crystal layer
thinner in the reflective region than in the transmissive region,
it is preferable to form the wall-shaped portions 16 simulta-
neously with the revets or the adjustment layer. Forming the
wall-shaped portions 16 simultaneously with the existing
structures can reduce the manufacturing cost, because the
number of manufacturing steps is not increased to form the
wall-shaped portions 16.

[0121] It is described in the above embodiments that the
LCD device S is manufactured by performing the sealing
member formation step after the wall-shaped portion forma-
tion step. However, the present invention is not limited to this,
and the LCD device S may be manufactured by performing
the wall-shaped portion formation step after the sealing mem-
ber formation step. That is, the LCD device S may be manu-
factured by forming the sealing member 30 over the color
filter substrate 10 or the TFT substrate 20, forming the wall-
shaped portions 16 over the substrate having the sealing
member 30 formed thereon, and then sequentially performing
the dropping step and the bonding step. Thus, even when the
LCD device S is manufactured by performing the wall-
shaped portion formation step after the sealing member for-
mation step, the possibility can be reduced that the liquid
crystal material 24 may contact the uncured sealing member
30, and that the vacuum portions in the form of air bubbles
may remain in the liquid crystal layer 25 in the display region
D.

[0122] In the above embodiments, the LCD device S is
manufactured by bonding the color filter substrate 10 to the
TFT substrate 20 via the sealing member 30 having both
thermosetting and UV-curable properties. However, the
present invention is not limited to this, and the LCD device S
may be manufactured by bonding the color filter substrate 10
to the TFT substrate 20 via a sealing member having only the
UV-curable property.

INDUSTRIAL APPLICABILITY

[0123] As described above, the present invention is useful
for LCD devices and manufacturing methods thereof, and is
especially suitable for LCD devices manufactured by an ODF
method, for which it is desired to reduce the possibility that a
liquid crystal material may contact an uncured sealing mem-
ber, and that vacuum portions in the form of air bubbles may
remain in a liquid crystal layer in a display region, and manu-
facturing methods thereof.

DESCRIPTION OF REFERENCE CHARACTERS

[0124] S LCD Device

[0125] D Display Region

[0126] D' Region to be Display Region
[0127] F Non-Display Region

[0128] F' Region to be Non-Display Region
[0129] 10 Color Filter Substrate

[0130] 12 Color Filter

[0131] 127 Red Color Filter

[0132] 12g Green Color Filter

[0133] 125 Blue Color Filter
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[0134] 15 Spacer

[0135] 16 Wall-Shaped Portion

[0136] 16a First Wall-Shaped Portion
[0137] 164 Second Wall-Shaped Portion
[0138] 16¢ Corner Wall-Shaped Portion
[0139] 20 TFT Substrate

[0140] 24 Liquid Crystal Material
[0141] 25 Liquid Crystal Layer

[0142] 30 Sealing Member

[0143] 30q First Side

[0144] 305 Second Side

[0145] 31 Seal Region

[0146] 31a First Side Region

[0147] 314 Second Side Region

1. A liquid crystal display device, comprising:

first and second substrates placed so as to face each other;

a frame-shaped sealing member provided between the first
and second substrates, and configured to bond the first
and second substrate together; and

a liquid crystal layer formed by enclosing a liquid crystal
material inside the sealing member, where

a display region configured to display an image is defined
inside the sealing member, and a non-display region is
defined outside the display region, wherein

the non-display region is also provided in an inner periph-
ery of the sealing member, and

the first substrate is provided with a plurality of wall-
shaped portions formed in the non-display region in the
inner periphery of the sealing member so as to extend
along the sealing member and to be separated from each
other.

2. The liquid crystal display device of claim 1, wherein

the wall-shaped portions are provided so as to be separated
from the sealing member.

3. The liquid crystal display device of claim 1, wherein

the sealing member is formed in a rectangular frame shape,
and has a pair of first sides extending in one direction,
and a pair of second sides extending in a direction per-
pendicular to the first sides, and

the plurality of wall-shaped portions have at least one pair
of first wall-shaped portions facing each other along the
first sides, and at least one pair of second wall-shaped
portions facing each other along the second sides.

4. The liquid crystal display device of claim 1, wherein

the sealing member is formed in a rectangular frame shape,
and

the plurality of wall-shaped portions have a pair of corner
wall-shaped portions extending in directions perpen-
dicular to each other along at least one corner of the
sealing member.

5. The liquid crystal display device of claim 1, wherein

upper surfaces of the wall-shaped portions are in contact
with the second substrate.

6. The liquid crystal display device of claim 5, wherein

the wall-shaped portions are spacers configured to main-
tain a thickness of the liquid crystal layer.

7. The liquid crystal display device of claim 1, wherein

the first substrate is provided with a columnar spacer con-
figured to maintain a thickness of the liquid crystal layer,
and

the wall-shaped portions are made of a same material as the
spacer.
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8. The liquid crystal display device of claim 1, wherein
the first substrate is a color filter substrate having color
filters of a plurality of colors, and

the wall-shaped portions are formed by stacking the color
filters of different colors together.

9. A method for manufacturing a liquid crystal display

11
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substrate having the wall-shaped portions and the seal-
ing member formed thereon; and

a bonding step of bonding the first and second substrate
together via the sealing member and the liquid crystal
material, and curing the sealing member.

10. The method of claim 9, wherein

the seal region is defined in a rectangular frame shape, and

device including first and second substrates placed so as to
face each other, a frame-shaped sealing member provided
between the first and second substrates, and configured to
bond the first and second substrate together, and a liquid
crystal layer formed by enclosing a liquid crystal material
inside the sealing member, where a display region configured
to display an image is defined inside the sealing member, and
a non-display region is defined outside the display region,
comprising;
awall-shaped portion formation step of fabricating the first
substrate by forming a plurality of wall-shaped portions
over the substrate in which a frame-shaped seal region
configured to place the sealing member therein is
defined, so that the wall-shaped portions extend along
the seal region in a region, which is to be a part of the
non-display region, in an inner periphery of the seal
region, and are separated from each other;

has a pair of first side regions extending in one direction,
and a pair of second side regions extending in a direction
perpendicular to the first side regions,

at least one pair of first wall-shaped portions facing each
other along the first side regions, and at least one pair of
second wall-shaped portions facing each other along the
second side regions are formed in the wall-shaped por-
tion formation step, and

the liquid crystal material is dropped onto a region sur-
rounded by the pair of first wall-shaped portions and the
pair of second wall-shaped portions in the dropping step.

11. The method of claim 9, wherein

the seal region is defined in a rectangular frame shape,

a pair of corner wall-shaped portions, which extend in
directions perpendicular to each other along at least one
corner of the seal region, are formed in the wall-shaped
formation step, and

the liquid crystal material is dropped onto a region inside
the pair of corner wall-shaped portions in the dropping
step.

a sealing member formation step of forming the sealing
member in the seal region of the first substrate;

a dropping step of dropping the liquid crystal material onto
a region, which is to be the display region, in the first
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