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LIQUID CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play device, and particularly relates to control of a coating
region of an alignment film.

BACKGROUND ART

[0002] Aliquidcrystal display generally has a structure that
seals aliquid crystal layer between a pair of substrates. One of
the pair of substrates is a TFT substrate upon which are
formed a plurality of gate wiring lines, a plurality of source
lines, a plurality of pixel electrodes, and a plurality of TETs or
the like. The other substrate of the pair of substrates is an
opposite substrate upon which is formed a common electrode
that is shared in common by a plurality of pixel electrodes.
[0003] On the liquid crystal layer side surfaces of the TFT
substrate and opposite substrate are arranged alignment films
for controlling the orientation of the liquid crystals in the
aforementioned liquid crystal layer. The alignment film is
composed of polyimide or like resin film, for example, whose
surface undergoes a rubbing treatment.

[0004] Thealignment film is formed by coating liquid poly-
imide onto the surface of the TFT substrate and the opposite
substrate, followed by baking and curing the coating. The
polyimide may be coated by the flexographic printing
method, inkjet printing method, or the like, for example.
[0005] Here, as shown in the magnified view of the end
portion of the TFT substrate shown in FIG. 18, the TFT
substrate 101 has a pixel region 103 as a display region in
which are formed a plurality of pixel electrodes 102, and a
frame region 104 outside thereof as a non-display region. A
plurality of wiring lines 105 such as gate wiring lines are
formed in the pixel region 103.

[0006] On the other hand, the frame region 104 includes a
terminal region 107, which is a region in the substrate edge
portion and which has a plurality of mounting terminals 106
formed thereon, and a connection region 108 as a region
between this terminal region 107 and the pixel region 103.
[0007] Inthe connection region 108 are formed connection
wiring lines 109 connecting the mounting terminals 106 and
the wiring lines 105, a common transfer electrode 110 as an
electrode electrically connected to the common electrode of
the opposite substrate, and a sealing member 111 for sealing
in the liquid crystal layer. The sealing member 111 is dis-
posed at the outer side of the connection region 108, and the
common transfer electrode 110 is disposed so as to overlap
the sealing member.

[0008] Although the alignment film 112 is formed over the
entire pixel region 103, the film thickness of the end portion of
this alignment film 112 readily becomes non-uniform. There-
fore the end portion of the alignment film 112 is normally
formed to the interior of the sealing member at the connection
region 108 (e.g. see Patent Document 1 or the like). Due to
this configuration, it becomes possible to suppress display
irregularities caused by non-uniformity of the film thickness
of the alignment film 112.

[0009] However, dimensional control and morphological
control of the end portion of this type of alignment film are
generally difficult. In response to this difficulty, Patent Docu-
ment 1 mentions coating of an alignment film material by the
inkjet method in the connection region and formation of a dot
pattern that is rougher than other portions in the outside end
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part of the alignment film (i.e., the sealing member side end
portion). Spreading of the alignment film material to the
sealing member side is suppressed by this way.

[0010] Moreover, as shown in the magnified end portion
views of the TFT substrate shown in FIGS. 19 and 20, the
liquid crystal display mentioned in Patent Document 2 has a
depression trench 114 extending along the interior side of the
sealing member 11a at the connection region 108 of the TFT
substrate 101. In this manner, this depression trench 114 is
used to attempt to suppress the spreading of the alignment
film material from the pixel region 103 toward the sealing
member 111 side.

[0011] Here, within FIGS. 19 and 20, the reference charac-
ter 115 indicates the common bus line formed on the glass
substrate 118 composing the TFT substrate 101. The common
bus line 115 is a wiring line for application of a prescribed
voltage to the common electrode of the opposite substrate
through the common transfer electrode. Moreover, the
depression trench 114 is formed in an insulating film 119
covering the common bus line 115, and the inner face and
bottom face of the depression trench 114 is composed of a
transparent electrically conductive film 116.

RELATED ART DOCUMENTS
Patent Documents

[0012] Patent Document 1: Japanese Patent Application
Laid-Open Publication No. 2004-361623
[0013] Patent Document 2: Japanese Patent Application
Laid-Open Publication No. 2007-322627

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

[0014] However, in order to reliably place the non-uniform
thickness region of the alignment film in the connection
region, a connection region of relatively great width must be
formed. Thus, there has been a problem in that reduction of
width of the frame region is difficult.

[0015] The present invention is developed in consideration
of this point. A main object of the present invention is to
reduce the frame region while reliably placing the region of
non-uniform thickness of the alignment film on the outside of
the pixel region.

Means for Solving the Problems

[0016] It order to attain the aforementioned object, the
present invention is directed to a liquid crystal display device
composed of: a first substrate; a second substrate disposed
facing the aforementioned first substrate; a liquid crystal
layer arranged between the aforementioned first substrate and
the aforementioned second substrate; and a sealing member
for surrounding and sealing the aforementioned liquid crystal
layer arranged between the aforementioned first substrate and
the aforementioned second substrate.

[0017] Also, the aforementioned first substrate has a pixel
region as a display region and a frame region as a non-display
region formed outside of the aforementioned pixel region; the
aforementioned frame region has a terminal region formed at
an end portion of the aforementioned first substrate and has a
connection region located between the aforementioned ter-
minal region and the aforementioned pixel region, a plurality
of mounting terminals being arranged in the aforementioned
frame region, and the aforementioned sealing member being



US 2012/0224118 Al

arranged at the aforementioned connection region; an align-
ment film that is formed by curing of a resin having fluidity at
the aforementioned liquid crystal layer side face of the afore-
mentioned first substrate is arranged so as to spread from the
aforementioned pixel region through the aforementioned
connection region to part of the aforementioned terminal
region; a restriction structure portion is formed between at
least the aforementioned mounting terminal and the afore-
mentioned pixel region to restrict flow of the aforementioned
resin material prior to curing; and each terminal of the afore-
mentioned plurality of mounting terminals is exposed from
the aforementioned alignment film.

[0018] Inthe present invention, when the alignment film is
formed on the first substrate, the uncured resin material for
forming the alignment film is supplied on the pixel region and
this resin material flows from the pixel region to the terminal
region through the connection region. Although a plurality of
mounting terminals are arranged in the terminal region, due to
the formation of the restriction structure portion between
these mounting terminals and the pixel region, flow of the
resin material toward the aforementioned mounting terminal
can be restricted such that, due to the restriction structure
portion, the flow of the resin material avoids the mounting
terminal. Thus, a plurality of mounting terminals can be
exposed from the alignment film.

[0019] Due to this ability, while disposing the region of
non-uniform film thickness of the alignment film reliably in
the terminal region outside of the pixel region, it becomes
possible to reduce the size of the frame region because there
is no need to form a wide connection region.

Effects of the Invention

[0020] According to the present invention, while disposing
the region of non-uniform film thickness of the alignment film
reliably in the terminal region outside of the pixel region, it
becomes possible to reduce the size of the frame region
because there is no need to form a wide connection region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG.11isa plan view showing a TFT substrate upon
which is formed an alignment film according to Embodiment
1 of the present invention.

[0022] FIG.2 is a magnified plan view showing the vicinity
of a plurality of mounting terminals.

[0023] FIG. 3 is a magnified plan view showing the vicinity
of the common transfer electrode.

[0024] FIG. 4 is a plan view showing the liquid crystal
display according to Embodiment 1.

[0025] FIG. 5is amagnified cross-sectional drawing show-
ing structure of the liquid crystal display of Embodiment 1.
[0026] FIG. 6 is a magnified plan view showing schemati-
cally the end portion of the TFT substrate.

[0027] FIG. 7 is a plan view showing resin material after
arrival of flow of the resin material at the third trench portion.
[0028] FIG. 8 is a cross-sectional view along the line XIII-
XIII in FIG. 7.

[0029] FIG. 9is across-sectional view along the line IX-IX
in FIG. 7.

[0030] FIG.10is a plan view showing a resin material after
arrival of flow of the resin material at the downstream end of
the third trench portion.

[0031] FIG. 11 is a cross-sectional view along the line
XI-XIin FIG. 10.
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[0032] FIG. 12 is a cross-sectional view along the line
XII-XII in FIG. 10.

[0033] FIG. 13 is a plan view showing schematically the
restriction structure portion according to Embodiment 2 of
the present invention.

[0034] FIG. 14 is a plan view showing schematically the
restriction structure portion according to Embodiment 3 of
the present invention.

[0035] FIG. 15 is a plan view showing schematically the
restriction structure portion according to Embodiment 4 of
the present invention.

[0036] FIG. 16 is a plan view showing schematically the
restriction structure portion according to Embodiment 5 of
the present invention.

[0037] FIG. 17 is a plan view showing schematically the
restriction structure portion of this Embodiment 6.

[0038] FIG. 18 is amagnified plan view showing schemati-
cally the end portion of the conventional TFT substrate.
[0039] FIG. 19 is a magnified plan view showing schemati-
cally the end portion of the conventional TFT substrate.
[0040] FIG. 20 is a magnified cross-sectional view along
the XX-XX cross section of FIG. 19.

DETAILED DESCRIPTION OF EMBODIMENTS

[0041] Embodiments of the present invention will be
described below in detail based on the drawings. The present
invention is not limited to the below described embodiments.

Embodiment 1 of the Present Invention

[0042] The Embodiment 1 of the present invention is
shown in FIGS. 1 to 12.

[0043] FIG. 1 is a plan view showing a TFT substrate 11
upon which is formed the alignment film 23 according to
Embodiment 1 of the present invention. FIG. 2 is a magnified
plan view showing the vicinity of the plurality of mounting
terminals 18. FIG. 3 is a magnified plan view showing the
vicinity of the common transfer electrode 20. FI1G. 4 is a plan
view showing the liquid crystal display 1 of this Embodiment
1. FIG. 5 is a magnified cross-sectional drawing showing the
structure of the liquid crystal display 1 of Embodiment 1.
FIG. 6 is a magnified plan view showing schematically the
end portion of the TFT substrate 11.

[0044] Asshownin FIGS. 4 and 5, the liquid crystal display
1 has a TFT substrate 11 as the first substrate, an opposite
substrate 12 as the second substrate disposed facing the TFT
substrate 11, and a liquid crystal layer 13 arranged between
the TFT substrate 11 and the opposite substrate 12.

[0045] Moreover, the liquid crystal display 1 has a sealing
member 14, provided between the TFT substrate 11 and the
opposite substrate 12, for surrounding and sealing the liquid
crystal layer 13. As shown in FIG. 4, the sealing member 14
is formed in a roughly rectangular frame shape, and the seal-
ing member 14 is made of a ultraviolet-thermal dual curable
resin such as an epoxy based resin, for example.

[0046] As shown in FIG. 5, the opposite substrate 12 has a
glass substrate 22 that is a transparent plate. On the liquid
crystal layer 13 side of this glass substrate 22 are formed a
color filter (not shown), a common electrode 26 formed of
ITO or the like, and an alignment film covering these com-
ponents.

[0047] Asshown inFIG. 1, the TFT substrate 11 has a pixel
region 31 that has a display region and has a frame region 32
as a non-display region formed on the outer periphery of this
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pixel region. A plurality of pixels (not shown) are disposed in
a matrix pattern in the pixel region 31.

[0048] As shown in FIG. 6, a respective pixel electrode 15
made of ITO or the like is formed for each pixel. Moreover,
for each pixel, a thin film transistor (TFT, not shown) is
formed as a switching element connected to the pixel elec-
trode 15. Furthermore, a plurality of the wiring lines 16 are
formed so as to be are connected to the aforementioned TFT
on the TFT substrate 11. Gate wiring lines and source wiring
lines or the like are included in a plurality of wiring lines 16.
[0049] Moreover, the TFT substrate 11 has a glass substrate
21, which is a transparent substrate, and an insulating film 24
for covering the aforementioned TFTs (not shown), and wir-
ing lines 16 or the like are formed on the liquid crystal layer
13 side of this glass substrate 21. The aforementioned pixel
electrode 15 is formed on the surface of the insulating film 24.
Moreover, an ITO film 27 is also formed on the surface of the
insulating film 24 in the frame region 32.

[0050] On the other hand, as shown in FIGS. 1 and 6, the
frame region 32 is a region formed at the end portion of the
TFT substrate 11, and the frame region 32 has a terminal
region 33 provided with a plurality of the mounting terminals
18 and a connection region 34 as a region located between this
terminal region 33 and the pixel region 31.

[0051] In the connection region 34 are provided a plurality
ofthe connection wiring lines 19 for connecting the mounting
terminals 18 to the wiring lines 16, a plurality of the common
transfer electrodes 20 as electrode parts, and the aforemen-
tioned sealing member 14. As shown in FIG. 1, the connection
region 34 is formed so as to surround the entire periphery of
the rectangular-shaped pixel region 31.

[0052] As shown in FIG. 1, the sealing member 14 is dis-
posed at the center along the width direction of the connection
region 34. On the other hand, the respective common transfer
electrodes 20 are disposed at a prescribed interval along two
opposite sides of the TFT substrate 11, and are overlapped by
the sealing member 14. Moreover, within the region where
the sealing member 14 is formed, each respective common
transfer electrode 20 is disposed off-centered with respect to
the side of the pixel region 31. The common transfer electrode
20 is connected electrically to the common electrode 26 of the
opposite substrate 12 via conductive particles (not shown), a
conductive paste (not shown) or the like included in the seal-
ing member 14 so as to apply a prescribed voltage to the
common electrode 26.

[0053] As shown in FIG. 1, the terminal region 33 is a
rectangular frame shaped region formed at the outer sides of
the connection region 34, and terminal groups 28 composed
of a plurality of mounting terminals 18 are disposed at two
adjacent sides of the TFT substrate 11 with prescribed gaps
between terminal groups 28.

[0054] On the surface side of the liquid crystal layer 13 of
the TFT substrate 11, the alignment film 23 formed by curing
a resin material 53 having fluidity is formed so as to cover the
aforementioned pixel electrode 15 and the ITO film 27. As
shown in FIG. 1, the alignment film 23 is disposed so as to
spread from the pixel region 31 to part of the terminal region
33 through the connection region 34. The aforementioned
common transfer electrodes 20 and a plurality of mounting
terminals 18 are each exposed from the alignment film 23.
Polyimide or like resin, for example, can be used for the resin
material 53 composing the alignment film 23.

[0055] As shown in FIG. 2, a first trench portion 41, as a
restriction structure portion, is formed for restriction of flow
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of the pre-cured resin material 53 at least between the pixel
region 31 and the mounting terminal 18.

[0056] The first trench portions 41 are composed of trench
portions formed in the insulating film 24 on the TFT substrate
11, and are multiply arranged from the mounting terminal 18
side to the pixel region 31 side between adjacent connection
wiring lines 19 at a prescribed interval. Each first trench
portion 41 has a shape that extends laterally along the direc-
tion of the side of the TFT substrate 11.

[0057] Part of the alignment film 23 is disposed within the
inside of at least one of a plurality of the first trench portions
41. The other first trench portions 41 as well as the mounting
terminals 18 are not covered by the alignment film 23 and are
exposed. Furthermore, as shown in FIGS. 2 and 5, at least
parts of the first trench portions 41 are placed so as to overlap
the sealing member 14. The contact area between the sealing
member 14 and the TFT substrate 11 is increased in this
manner.

[0058] Moreover, a first depression portion 45 is formed in
the insulating film 24 between the first trench portion 41 and
the pixel region 31. The first depression portion 45 retains
pre-cured resin material 53. The first depression portion 45
has a shape that extends laterally along the direction of the
side of the TFT substrate 11. As shown in FIG. 2, the lateral
direction width of this first depression portion 45 is greater
than the lateral direction width of the terminal group 28. Also,
the first depression portion 45 is entirely covered by the
alignment film 23.

[0059] Furthermore, in the terminal region 33, the terminal
group 28 extends along the periphery of the TFT substrate 11
at the mounting terminals 18, and a dike portion 43 is formed
as a restriction structure portion at either lateral-direction side
of the terminal group 28. The dike portion 43 is made of the
same material as the insulating film 24, and is formed in an
integrated manner with the insulating film 24. The dike por-
tions 43 prevent intrusion of the resin material 53 into the
terminal group 28 in the lateral direction.

[0060] As shown in FIG. 3, a second trench portion 42 as a
restriction structure portion is formed at least between the
common transfer electrode 20 and the pixel region 31.
[0061] The second trench portion 42 is composed of trench
portions formed in the insulating film 24, and these are lined
up in a plurality of columns with a prescribed gap therebe-
tween from the mounting terminal 18 side toward the pixel
region 31 side. Each second trench portion 42 has a shape that
extends laterally along the periphery of the TFT substrate 11.
[0062] Part of the alignment film 23 is provided in the
inside of at least one of the plurality of first trench portions 41.
The other first trench portions 41 as well as the mounting
terminal 18 are not covered by the alignment film 23 and are
exposed.

[0063] Furthermore, in the connection region 34, on both
sides of the common transfer electrode 20 and the second
trench portions 42—the sides being with respect to the direc-
tion in which the side of the TFT substrate 11 extends, a
plurality of third trench portions 44 are formed as restriction
structure portions. The third trench portions 44 are formed in
the insulating film 24 in the same manner as the second trench
portions 42. Moreover, each third trench portion 44 has a
shape extending in a direction intersecting the side of the TF'T
substrate 11 (particularly preferably in the direction perpen-
dicular to the side of the TFT substrate 11).

[0064] Moreover, a second depression portion 46 is formed
in the insulating film 24 between the second trench portion 42
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and the pixel region 31. The second depression portion 46
retains pre-cured resin material 53. The second depression
portion 46 has a shape that extends laterally along the direc-
tion of the side of the TFT substrate 11. As shown in FIG. 3,
the lateral direction width of this second depression portion
46 is greater than the lateral direction width of the common
transfer electrode 20. Also, the second depression portion 46
is entirely covered by the alignment film 23.

[0065] With the structure described above, as shown in
FIG.1, the alignment film 23 is formed such that its peripheral
edge has a curved shape having depressions and protrusions
as viewed from a direction normal to the TFT substrate 11,
and at least part of the peripheral edge of this alignment film
23 is disposed in the terminal region 33.

Manufacturing Method

[0066] A method of manufacturing the aforementioned lig-
uid crystal display 1 will be explained next.

[0067] The liquid crystal display 1 is manufactured by
forming the frame-shaped sealing member 14 on the TFT
substrate 11 or the opposite substrate 12, then dropping the
liquid crystal inside this sealing member 14, and by gluing the
resultant TFT substrate 11 and the opposite substrate 12
together.

[0068] In the present embodiment, a manufacturing pro-
cess is explained for a TFT substrate 11 having features of the
present invention. First, TFTs (not shown) and a plurality of
wiring lines 16 or the like are formed on a surface of the glass
substrate 21, which is a transparent substrate. Next, an insu-
lating film 24 is formed to cover the aforementioned TFT's and
the wiring lines 16.

[0069] The insulating film 24 may be formed using a pho-
tosensitive organic material or a non-photosensitive insulat-
ing film. If a photosensitive organic material is used, the
organic material may be formed as a uniformly thick film on
the glass substrate by the spin coat method, for example,
although it is also possible to use the spray coat method or
inkjet method. The thickness of the film of organic material is
2 to 3 um, for example. Thereafter, photolithography and
etching are used to form the aforementioned restriction struc-
ture portions, i.e., the first trench portion 41, second trench
portion 42, dike portion 43, third trench portion 44, first
depression portion 45, and second depression portion 46.
[0070] If a non-photosensitive insulating film is used to
form the insulating film 24, then the CVD method (sputtering
method or application of a coating type material may also be
used) is used, for example, to form a uniformly thick layer of
insulating material on the glass substrate 21. Thereafter, a
photosensitive resist is coated onto the entire surface of this
insulating material layer. Next, a prescribed resist pattern is
formed by the photolithography method. Thereafter, the insu-
lating material layer is etched (wet etching or dry etching) and
the resist pattern is removed to form the aforementioned
restriction structure portions, i.e., the first trench portions 41
and the like.

[0071] Thereafter, by forming an ITO layer on the surface
ofthe aforementioned insulating film 24, the plurality of pixel
electrodes 15 and the ITO film 27 are formed by photolithog-
raphy and etching of the ITO layer.

[0072] Thereafter, a resin material 53 that has fluidity (i.e.,
polyimide or the like) is provided so as to cover the afore-
mentioned pixel electrode 15 and the other components. The
resin material 53 flows from the pixel region 31 toward the
terminal region 33 through the connection region 34. Accord-
ingly, the flow of the resin material 53 is restricted by the
restriction structure portions, i.e., the aforementioned first
trench portions 41 and the other structures. Thus, the resin
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material 53 is guided by the aforementioned first trench por-
tions 41 and other structures to flow along respective
trenches.

[0073] Referring to FIGS. 7 to 12, the behavior of the resin
material flowing through a region in which a plurality of third
trench portions 44 extending parallel to each other are formed
will be explained.

[0074] FIG. 7 is a plan view showing the resin material
when the flow of the resin material reaches the third trench
portions 44. FIG. 8 is a cross-sectional view along the line
XII-XMTin FIG. 7. FIG. 9 is a cross-sectional view along the
line IX-IX in FIG. 7. FIG. 10 is a plan view showing the resin
material the flow of the resin material reaches the downstream
end of the third trench portions 44. FIG. 11 is a cross-sectional
view along the line XI-XI in FIG. 10. FIG. 12 is a cross-
sectional view along the line XII-XII in FIG. 10.

[0075] As shown in FIGS. 7 and 10, the resin material 53
flows along the trench lengthwise direction of the third trench
portion 44. As shown in FIGS. 7 and 9, because the third
trench portions 44 themselves provide resistance to the flow,
the resin material 53 that has reached the upstream end part in
the third trench portion 44 starts to flow ahead between the
respective third trench portions 44. At this time, as shown in
FIG. 8, due to the surface tension of the resin material 53, the
resin material remains on the surface of the insulating film 24
and does not flow into the interiors of the third trench portions
44.

[0076] Thereafter, due to downstream flow of the resin
material 53, this resin material 53 starts to flow even into the
interior of the third trench portions 44. Then, as shown in FIG.
10, when the resin material 53 reaches the downstream end of
the third trench portions 44, the resin material 53 between
respective third trench portions 44 flows out first, and then the
resin material 53 that has flowed into the interiors of the third
trench portions 44 flows out from the third trench portions 44
with a delay. In this manner, the trench portions act as resis-
tance to the flow of the resin material 53, and the trench
portions guide the flow of resin material 53 in the lengthwise
direction of the trenches.

[0077] In this manner, the resin material 53 flows from the
pixel region 31 to the terminal region 33, and the flow is
restricted by the first trench portion 41, second trench portion
42, third trench portion 44, and the other like structures so that
the resin material avoids the terminal group 28 and the com-
mon transfer electrode 20.

Effect of Embodiment 1

[0078] As described above, when the pre-cured resin mate-
rial 53 for forming the alignment film 23 is supplied to the
pixel region 31, the resin material 53 flows from the pixel
region 31 to the terminal region 33 through the connection
region 34. Although a plurality of mounting terminals 18 are
arranged in the terminal region 33, according to this Embodi-
ment 1, because the restriction structure portions (first trench
portions 41) are formed between these mounting terminals 18
and the pixel region 31, the flow of the resin material toward
these mounting terminals 18 can be restricted so as to avoid
the mounting terminals 18 by the first trench portions 41.
Thus, it is possible to cause the plurality of mounting termi-
nals 18 to be exposed from the alignment film 23.

[0079] Accordingly, there is no need to form a wide con-
nection region 34 in ensuring that the edge region of the
alignment film 23, which has a non-uniform film thickness,
be located 31 in the terminal region 33 outside of the pixel
region, and therefore, it is possible to reduce size of the frame
region 32 due to.
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[0080] Furthermore, due to formation of the restriction
structure portions between the common transfer electrode 20
and the pixel region 31 (second trench portions 42), the edge
part of the alignment film 23 can be formed in the terminal
region 33 while exposing common transfer electrode 20 from
the alignment film 23.

[0081] Further, because the restriction structure portions
are constituted of a plurality of trench portions 41, 42, and 44,
the restriction structure portions can be formed on the TFT
substrate 11 with ease.

[0082] Furthermore, because the sealing member 14 over-
laps the restriction structure portions (first trench portion 41,
second trench portion 42, and third trench portion 44), the
contact area between the sealing member 14 and the TFT
substrate 11 is increased at these restriction structure portions
(first trench portion 41, second trench portion 42, and third
trench portion 44). As a result, it is possible to enhance the
bonding strength between this sealing member 14 and the
TFT substrate 11.

[0083] Further, because the restriction structure portions
(dike portion 43 and third trench portion 44) are disposed
along the direction of the side of the TFT substrate 11 where
the mounting terminal 18 or the common transfer electrode
20 are located, the resin material 53 that has avoided the
mounting terminal 18 or the common transfer electrode 20 by
flowing laterally may be prevented from again approaching
this mounting terminal 18 or common transfer electrode 20.
In this manner, it is possible to more reliably expose the
mounting terminal 18 or common transfer electrode 20 from
the alignment film 23.

[0084] Furthermore, because the restriction structure por-
tions (first trench portion 41 and second trench portion 42)
between the mounting terminal 18 and the pixel region 31 are
formed of a shape that extends laterally along the direction of
the side of the TFT substrate 11, it is possible to suitably
restrict the flow of the resin material 53.

[0085] Moreover, because the periphery edge of the align-
ment film 23 has a shape of protrusions and depressions, it
becomes possible to dispose the alignment film 23 in the
terminal region 33 with high efficiency.

[0086] Furthermore, because the first depression portion 45
and the second depression portion 46 are respectively dis-
posed between the pixel region 31 and the restriction structure
portions (first trench portions 41 and second trench portions
42), the resin material that has begun to flow from the pixel
region 31 side is retained by these depression portions 45 and
46, and it becomes possible to prevent excess flow of the resin
material 53 in the direction of the plurality of mounting ter-
minals 18.

[0087] Furthermore, because the common transfer elec-
trode 20 is placed off-centered relative to the pixel region 31
within the region in which the sealing member 14 is formed,
it becomes possible to form the connection region 34 with
sufficiently narrow width while securing a sufficient space for
placement of the restriction structure portions (second trench
portions 42) on the pixel region 31 side of the common
transfer electrode 20.

Embodiment 2 of the Present Invention

[0088] FIG. 13 shows Embodiment 2 of the present inven-
tion.

[0089] FIG. 13 is a plan view showing schematically a
restriction structure portion of Embodiment 2 of the present
invention. Moreover, within the various embodiments men-
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tioned below, parts that are identical to those in FIGS. 1 to 12
are assigned the same reference numerals, and a detailed
explanation of such parts will be omitted. Moreover, the
up-down direction in FIGS. 13 to 17 for each of the below
listed embodiments is referred to as the vertical direction, and
the right-left direction is referred to as the lateral direction.
[0090] Theterminal group 28 or common transfer electrode
20 on the glass substrate 21 of the present embodiment 2 are
disposed so as to be exposed from the insulating film 24.
[0091] On the pixel region 31 side of the terminal group 28
or the common transfer electrode 20, a plurality of fourth
trench portions 61, extending in the vertical direction so as to
facilitate entry of the resin material 53, are formed in the
insulating film 24. On one side of the fourth trench portions
61 facing the terminal group 28 or the common transfer
electrode 20, a plurality of fifth trench portions 63 extending
in the lateral direction are formed in the insulating film 24.
The fifth trench portion 63s are connected to the aforemen-
tioned fourth trench portions 61.

[0092] Furthermore, a plurality of sixth trench portions 62
extending in the vertical direction are formed in the insulating
film 24 on both lateral direction sides of the terminal group 28
or the common transfer electrode 20. The sixth trench por-
tions 62 are connected to the aforementioned fifth trench
portions.

[0093] The aforementioned fourth to sixth trench portions
61, 62, and 63 may be formed in the same manner as the
aforementioned first trench portion 41 of Embodiment 1.
[0094] Thus, the present embodiment 2 restricts flow of the
resin material 53 by the aforementioned fourth to sixth trench
portions 61, 62, and 63, and as shown by the arrows A in FIG.
13, the resin material 53 is guided so as to avoid the terminal
group 28 or the common transfer electrode 20. It is thus
possible to obtain effects similar to those of the aforemen-
tioned Embodiment 1.

Embodiment 3 of the Present Invention

[0095] FIG. 14 shows the Embodiment 3 of the present
invention.
[0096] FIG. 14 is a plan view showing schematically the

restriction structure portion of this Embodiment 3.

[0097] Inthis Embodiment 3, a third depression portion 64
is provided in insulating film 24 in addition to the structure of
the aforementioned Embodiment 2. The third depression por-
tion 64 is placed between the fourth trench portion 61 and the
fifth trench portion 63, and is formed to extend in the lateral
direction. The third depression portion 64 retains the resin
material 53 that comes flowing from the pixel region 31 side.
[0098] Thus, according to this Embodiment 3, it is possible
to suppress excessive flow of the resin material 53 toward the
terminal group 28 or the common transfer electrode 20 side.
Therefore, it is possible to reliably expose the terminal group
28 or the common transfer electrode 20 from the alignment
film 23.

Embodiment 4 of the Invention

[0099] FIG. 15 shows Embodiment 4 of the present inven-
tion.
[0100] FIG. 15 is a plan view showing schematically the

restriction structure portion of this Embodiment 4.

[0101] This Embodiment 4 forms seventh trench portions
65 in the aforementioned Embodiment 2 in the insulating film
24. The seventh trench portions 65 are provided at both lateral
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direction sides of the sixth trench portions 62, and one end of
the seventh trench portion 65 is connected to the sixth trench
portion 62 while the other end is formed to extend at a tilted
angle toward the downstream flow side. As indicated by the
arrows shown in FIG. 15, the resin material flowing through
the sixth trench portions 62 is guided by the seventh trench
portions 65 so as to flow in both lateral direction sides at the
downstream side of the sixth trench portions 62.

[0102] Therefore, according to the present embodiment 4,
because the alignment film 23 can be formed also at an unused
space downstream of the terminal group 28 or the common
transfer electrode 20, it becomes possible to further reduce
the size of the connection region 34.

Embodiment 5 of the Invention

[0103]

tion.

[0104] FIG. 16 is a plan view showing schematically the
restriction structure portion of this embodiment 5.

[0105] This embodiment 5 forms eighth trench portions 66
in place of the sixth trench portions 62 of the aforementioned
Embodiment 2. The eighth trench portion 66 is connected at
one end to the fifth trench portion 63 and is formed so as to
extend in a snaking manner in the downstream direction. The
eighth trench portion 66 guides the resin material 53 so that it
flows in a snaking manner.

[0106] Thus, the route of flow of the resin material 53
according to this embodiment 5 snakes along the eighth
trench portion 66, and it is therefore possible to retain a larger
volume of the resin material 53 within each trench portion 66.
Moreover, it is possible to suppress downstream flow of the
resin material 53 toward the substrate terminal portion.

FIG. 16 shows Embodiment 5 of the present inven-

Embodiment 6 of the Invention

[0107]
tion.
[0108] FIG. 17 is a plan view showing schematically the
restriction structure portion of this Embodiment 5.

[0109] This Embodiment 6 forms a ninth trench portion 67
in place of the fourth trench portions 61 of the aforementioned
Embodiment 2. That is to say, the ninth trench portion 67 is
provided at the upstream side of the fifth trench portion 63
extending in the lateral direction, and the ninth trench portion
67 is formed so as to extend spreading outwardly at an angle
toward the downstream side. Also, the downstream side of the
ninth trench portion 67 is connected to the fifth trench portion
63.

[0110] Therefore, according to this Embodiment 6, the
resin material 53 that flows and arrives at the ninth trench
portion 67 is guided so as to spread laterally, and it is thus
possible to more reliably expose the terminal group 28 or the
common transfer electrode 20 from the alignment film 23.

FIG. 17 shows Embodiment 6 of the present inven-

Other Embodiments

[0111] In the various aforementioned embodiments, the
common transfer electrode 20 is overlapped by the sealing
member 14. However, the present invention is not limited to
this configuration, and the common transfer electrode 20 may
be placed to the outside (e.g. terminal region 33 or the like) of
the formation region of the sealing member 14.
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[0112] Moreover, according to the various aforementioned
embodiments, the first through ninth trench portions 41, 42,
44, 61-63, and 65-67 were explained as examples of restric-
tion structure portions. However, protrusion-shape structural
members may be provided as the restriction structure portions
rather than such depressions structural members.

INDUSTRIAL APPLICABILITY

[0113] As explained above, the present invention is useful
for a liquid crystal display.

DESCRIPTION OF REFERENCE CHARACTERS

[0114] 1 liquid crystal display

[0115] 11 TFT substrate (first substrate)

[0116] 12 opposite substrate (second substrate)

[0117] 13 liquid crystal layer

[0118] 14 sealing member

[0119] 18 mounting terminal

[0120] 20 common transfer electrode (electrode part)
[0121] 23 alignment film

[0122] 28 terminal group

[0123] 31 pixel region

[0124] 32 frame region

[0125] 33 terminal region

[0126] 34 connection region

[0127] 41 first trench portion (restriction structure portion)
[0128] 42 second trench portion (restriction structure por-
tion)

[0129] 43 dike portion (restriction structure portion)
[0130] 44 third trench portion (restriction structure portion)
[0131] 45 first depression portion

[0132] 46 second depression portion

[0133] 53 resin material

[0134] 61 fourth trench portion (restriction structure por-
tion)

[0135] 62 sixth trench portion (restriction structure portion)
[0136] 63 fifth trench portion (restriction structure portion)
[0137] 64 third depression portion (restriction structure
portion)

[0138] 65 seventh trench portion (restriction structure por-
tion)

[0139] 66 eighth trench portion (restriction structure por-
tion)

[0140] 67 ninth trench portion (restriction structure por-
tion)

1. A liquid crystal display device comprising:

a first substrate;

a second substrate disposed facing said first substrate;

a liquid crystal layer disposed between said first substrate
and said second substrate; and

a sealing member for surrounding and sealing said liquid
crystal layer disposed between said first substrate and
said second substrate,

wherein said first substrate has a pixel region as a display
region and has a frame region as a non-display region
formed outside of the said pixel region,

wherein said frame region has a terminal region formed at
an end portion of said first substrate and has a connection
region located between said terminal region and said
pixel region, a plurality of mounting terminals is dis-
posed in said frame region, and said sealing member is
disposed at said connection region,
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wherein an alignment film is disposed on a surface of said
first substrate that faces said liquid crystal layer so as to
cover said pixel region and a part of said terminal region
through said connection region,

wherein a step structure portion is formed at least between
said mounting terminals and said pixel region, and

wherein each terminal of said plurality of mounting termi-
nals is exposed from said alignment film.

2. The liquid crystal display according to claim 1,

wherein an electrode part is formed in said connection
region,

wherein said step structure portion is formed at least
between said electrode part and said pixel region, and

wherein and said electrode part is exposed from said align-
ment film.

3. The liquid crystal display according to claim 1,

wherein said step structure portion comprises a plurality of
trench portions formed on said first substrate, and

wherein a part of said alignment film is disposed in an
insider of at least one trench portion of said plurality of
trench portions.

4. The liquid crystal display according to claim 1,

wherein at least a part of said step structure portion is
disposed so as to overlap said sealing member.

5. The liquid crystal display according to claim 1;

wherein said step structure portion is additionally disposed
in a direction of a side of said first substrate where said
mounting terminals are located.
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6. The liquid crystal display according to claim 2;

wherein said step structure portion is additionally disposed
in a direction of a side of said first substrate where said
electrode part is located.

7. The liquid crystal display according to claim 6;

wherein said step structure portion disposed in the direc-
tion of said side of said first substrate where said elec-
trode part is located has a shape that extends in a direc-
tion intersecting with said side of said first substrate.

8. The liquid crystal display according to claim 1;

wherein said step structure portion formed between said
mounting terminals and said pixel region has a shape
extending laterally in direction of a side of said first
substrate.

9. The liquid crystal display according to claim 1;

wherein said alignment film has an edge having a curved
shape of depressions and protrusions, as viewed from a
direction normal to a surface of said first substrate.

10. The liquid crystal display according to claim 1;

wherein a depression portion for retaining said resin mate-
rial prior to curing is disposed between said pixel region
and said step structure portion formed between said
mounting terminals and said pixel region.

11. The liquid crystal display according to claim 2;

wherein said electrode part is disposed off-centered with
respect to a side of said pixel region in a region in which
said sealing member is formed.

sk * * s ok
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