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forming a wiring made of a material shutting off UV rays on
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UV ray curable resin therein, and being formed on peripheral

(22) Filed: Jun. 13, 2013 regions of the substrate, to enclose the liquid crystal layer.
) L L The wiring and the sealing layer formed on the peripheral
(30) Foreign Application Priority Data region are so provided that they are put on each other, at least
in part thereof, on the wiring are provided plural numbers of
Jun. 14, 2012 (JP) ................................. 2014-134364 opening pOI’tiOIlS formed in region where the wiring and the
sealing layer are put on each other, and the opening portions
Publication Classification are divided into a first area beside a display region and a
second area outside the first area, and an opening ratio of the
(51) Imt.ClL opening portions of the first area is larger than the opening
. rat1o of the opening portions of the second area.
GO2F 1/1339 2006.01 io of the opening porti f th d
3( 0 5(0 1¢)
\ )
caooo \i\
: =
[—] (=)
a [ NN | I | NI [ AN/ BN | BN |
| A |
a
] I || BN |
a =
j{ s s e s | s Y e e e e s | |
B‘[ o Y s e s s | s |
53A- L N e e e e
NI L
R [ =
538 A ED
== [ -
UL -
- - 40
- =
/F L L L [ L W\!
A A

55B 55A 55C



US 2013/0335690 A1

Dec. 19,2013 Sheet 1 of 8

Patent Application Publication

FIG. 1

AN N L N 3 > AN N N b
K \} N el AN N L L 3 3 ~ N ol
s e e s e ' e s e | e | s o

e Y s s s e s o | |
I:II]I:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:I

i;

RN 3
. B = O R P e P P e
‘ unﬁmﬁm.mmmv.hm

40

_¢UA

| | s s} s s | s | Lo




Patent Application Publication

Dec. 19,2013 Sheet 2 of 8

FIG. 2
%5

3/0
X

80
—

|

I

N
N

90
g
{

)

SINTNTNTRY

N

\
/)
WNNL@E]NN NININ

50

=
4

US 2013/0335690 A1

10




Patent Application Publication

Dec. 19,2013 Sheet 3 of 8

US 2013/0335690 A1

TFT SUBSTRATE FACING SUBSTRATE
__| APPLY ALIGNMENT FILM APPLY ALIGNMENTFILM |
ST011" pRINTING/INKJET) (PRINTING/INKJET) S104
| |
| ALIGNMENT PROCESS ALIGNMENT PROCESS |
S102 (RUBBING/PHOTO-ALIGNMENT) (RUBBING/PHOTO-ALIGNMENT) S105
[ [
__| (APPLY SEALING MATERIAL) APPLY SEALING MATERIAL |
S103 DROP LIQUID CRYSTAL (DROP LIGUD CRYSTAL  [~S106
| |
|
LAMINATION ~S107
|
UV IRRADIATION [-S108
|
HEATING PROCESS [~—~S109
|
CUTTING OUT ~S110
CORNER PORTION
: : 30 15
) ( (
T T——— - %—-——j )
|1 = ettt 0o
| il 0
| l | |
| |
L L
| : | I
L 40 L 25
|
N L
[ |
! o
[ |
I L
l oo ————————————C i }'/—\/20







Patent Application Publication  Dec. 19,2013 Sheet 5 of 8 US 2013/0335690 A1

o)
©
N
o %\
™ __ /\
1 ),
=)
o —~ o_L
M~ » a
< L
. 1-~-©
Lo 5 2
ol
~ S
© NI |
g &
Ll_ k____x\__' ________ ——yx-———
! Z
?
o
Z
7
7
Z
Z
S 2
| o - @
aniin ¢
Y
2.1 o
<____X__ _________ | | Ao




Patent Application Publication

30

Dec. 19,2013 Sheet 6 of 8

10

US 2013/0335690 A1

53A-

\
R

I_II_IIIFﬁH}?“ll :: )

L H_N__H_H
(MY | RN | N | N 1

N__N
LS

A ———
%I o | o [ [ [

N,
L

N
A ;: ;: ;: E:I JLAILAL
L IL 1] IL 1] 1] 1] Il
N
JOE

el

(| oz [ v | mrm | woram |

AL 1] 1 1L 1L 1[ 1[ || v |

[ v | o ¥ i ¥ o | o (e (| e [ v |

2 2
"I'- E
, ( v ( —

a—

s | e | s Y s | s

s ' Y s s |

e | | s e s s e e e e
]I:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II

I

=]

40



Patent Application Publication  Dec. 19,2013 Sheet 7 of 8 US 2013/0335690 A1

80
T

o i—\\
| 1 //
]
o — o_4
Sy STl
]
@)
— N V)
o !
00 T
O 3 I 1
O\>><“
| | —
NN N
<-4 H - I I I . N IO
Z &)
- e 7
7 < 5
7 N
- o
8\/\ 7
7
.
7 >.'-0
“
",
Z
7z
7
%




(d4+-9) x(O+V) OLLYY

(dxv) ONIN3dO

US 2013/0335690 A1

[~ -]
[r—
[=]
R
g
-]
wn
e (IVOLLYIA)
= “ | L~ HLdIM DNIYIM a
~ 1
PR
= _\ (IVOLLY3N)
2 ~~ HLAIM DNINIJO 9
= /
27 T
[
/ )
NOLLHOd DNINIJO €6 DNIMIM 08 S S

(TYANOZIHOH) HLAIM DNIHIM ©0  (TVLNOZIHOH) HLAIM DNINIHO

6 OId

Patent Application Publication



US 2013/0335690 A1

LIQUID CRYSTAL DISPLAY DEVICE

CLAIM OF PRIORITY

[0001] The present application claims priority from Japa-
nese patent application JP2012-134364 filed on Jun. 14,
2012, the content of which is hereby incorporated by refer-
ence into this application.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device, applying a sealing member including an ultra-
violet ray curable resin therein, and in particular, relates to a
liquid crystal display device, improving durability thereof
against an external force, such as, sliding and/or pressure,
etc., when being applied with polishing thereon, with encour-
aging curing of the seal.

[0004] 2. Description of the Related Art

[0005] As a method for forming a liquid crystal layer
between a TFT substrate and a substrate facing thereto (here-
inafter, a facing substrate), in the liquid crystal display device,
an ODF (One Drop Fill) method has been developed. In this
method, a sealing layer is formed on the peripheral region of
a substrate, to drop a liquid crystal within a frame of the
sealing layer, and the TFT substrate and the facing substrate
are pile up on each other, and thereby sealing the liquid crystal
therein. As a material of the sealing member is applied a UV
(ultra-violet) curable type resin or a concomitant type resin,
combining the UV curable resin and a heat curable resin, and
it is cured through irradiation of UV rays after lamination of
those two pieces of substrates.

[0006] On the other hand, with the liquid crystal display
device, there are provided wirings, such as, a common wiring,
etc., on the peripheral portion of the TFT substrate. Due to a
demand of sizing small and narrowing the frame of the liquid
crystal display device, the wirings provided on the peripheral
portion and the sealing layer for sealing the liquid crystal
layer are disposed to be piled up on each other. However, in
general, the wirings shut off the lights, and then curing of the
sealing layer through irradiation of the UV rays comes to be
insufficient.

[0007] Then, in the Japanese Patent Application Laid-Open
Publication No. 2010-204417 is described a technology for
curing the sealing agent in a short time-period, with high
efficiency, with provision of an opening for use of passing the
UV rays therethrough upon the wiring on the periphery, in the
liquid erystal display device, forming the sealing layer of the
photo curable type resin or the concomitant type resin, on the
peripheral region, and having the wirings of a material, which
shuts off the UV rays on the peripheral region of the substrate
(please see the second embodiment thereof).

SUMMARY OF THE INVENTION

[0008] In the Japanese Patent Application Laid-Open Pub-
lication No. 2010-204417, as is shown in FIG. 14 and FI1G. 15
thereof, the openings 19 for use of passing the UV rays
therethrough are provided on both sides along a side portion
of the wiring 13, i.e., in places on both sides of the sealing
layer. However, with such structure of this opening, the curing
of the sealing is not always sufficient. If the curing of sealing
of the sealing layer is short, then for example, this results
shortage of durability against the external force, such as,
sliding and/or pressure, etc. For this reason, a column-like
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spacer on a surface of the facing substrate and the wirings on
a surface of the TFT substrate rub on each other, so that
cutting of an alignment film is generated on the column-like
spacer and the wiring; i.e., generating a defect of minute
bright spot on a screen.

[0009] Also, if enlarging an opening ratio of the wiring,
there would be generated a problem of increasing the resis-
tance of the wiring. Such increase of resistance of the wiring
brings about a possibility of badness in the display, a lowering
of quality of display, and/or breakdown of wires, etc. For
example, in case where the resistance of a common wire
increases, common electric potential of a specific pixel can-
not converge within a gate selection time; i.e., there is a
possibility of problems, such as, changing of the degree of
whiteness on a specific display pattern, or coloring, etc.

[0010] The present invention, accomplished for dissolving
such problems, has an object to provide a liquid crystal dis-
play device having durability against the external force, such
as, sliding and/or pressure, i.e., a mechanical polishing. Also,
in addition thereto, it has an object of suppressing the increase
of the wiring resistance down to the minimum.

[0011] Fordissolving such problem(s) as mentioned above,
if listing up an example of the liquid crystal display device,
there is provided a liquid crystal display device, comprising:
a TFT substrate, having pixel electrodes and TFTs thereon
and forming a wiring made of a material shutting off UV rays
on a peripheral region thereof, a facing substrate to be dis-
posed to face the TFT substrate; a liquid crystal layer put
between the both substrates; and a sealing layer, including a
UV ray curable resin therein, and being formed on peripheral
regions of the both substrate, to enclose the liquid crystal
layer, wherein the wiring and the sealing layer formed on the
peripheral region are so provided that they are put on each
other, atleast in part thereof, on the wiring are provided plural
numbers of opening portions formed in region where the
wiring and the sealing layer are put on each other, and the
opening portions are divided into a first area beside a display
region and a second area outside the first area with respect to
the display region, and an opening ratio of the opening por-
tions of the first area is larger than the opening ratio of the
opening portions of the second area.

[0012] Also, according to the present invention, in the lig-
uid crystal display device, as described in above, preferably,
the opening ratio of the opening portions of the first area is 30
to 80%, while the opening ratio of the opening portions of the
second area is 5 to 50%, more preferably, the opening ratio of
the opening portions of the first area is 50 to 70%, and more
preferably, the opening ratio of the opening portions of the
second area is 5 to 30%.

[0013] Iflisting up other example of the liquid crystal dis-
play device, there is also provided a liquid crystal display
device, comprising: a TFT substrate, having pixel electrodes
and TFTs thereon and forming a wiring made of a material
shutting off UV rays on a peripheral region thereof; a facing
substrate to be disposed to face the TFT substrate; a liquid
crystal layer put between the both substrates; and a sealing
layer, including a UV ray curable resin therein, and being
formed on peripheral regions of the both substrate, to enclose
the liquid crystal layer, wherein the wiring and the sealing
layer formed on the peripheral region are so provided that
they are put on each other, at least in part thereof, on the
wiring are provided plural numbers of opening portions
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formed in region where the wiring and the sealing layer are
puton each other, and an opening ratio of the opening portion
is 30 to 80%.

[0014] Also, iflisting up further other example of the liquid
crystal display device, there is also provided a liquid crystal
display device, a TFT substrate, having pixel electrodes and
TFTs thereon and forming a wiring made of a material shut-
ting off UV rays on a peripheral region thereof; a facing
substrate to be disposed to face the TFT substrate; a liquid
crystal layer put between the both substrates; and a sealing
layer, including a UV ray curable resin therein, and being
formed on peripheral regions of the both substrate, to enclose
the liquid crystal layer, wherein the wiring and the sealing
layer formed on the peripheral region are so provided that
they are put on each other, at least in part thereof, and on the
wiring, plural numbers of opening portions are provided in a
region where the wiring and the sealing member are put on
each other, and in an inside of the sealing layer.

[0015] With the present invention mentioned above, since a
transmission factor for the UV rays is increased in the wiring
portions, then curing of a seal of the sealing layer is promoted;
therefore, rubbing between the column-like spacer and the
TFT wiring can be suppressed, when receiving the external
force of the sliding and/or the pressure, etc., i.e., the mechani-
cal polishing thereon, and therefore it is possible to prevent
the alignment film from being cut out.

[0016] Also, with making the opening ratio on the wiring in
the second area smaller than that in the first area, which lies
outside than the first area with respect to the display region, it
is possible to suppress an increase of the resistance of the
wiring down to the minimum.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Thoseand other objects, features and advantages of
the present invention will become more readily apparent from
the following detailed description when taken in conjunction
with the accompanying drawings wherein:

[0018] FIG.1isa plane view of a corner portion of a liquid
crystal display device, according to an embodiment 1 of the
present invention,;

[0019] FIG. 2 is a cross-section view of the corner portion
of the liquid crystal display device, according to the embodi-
ment 1 of the present invention;

[0020] FIG. 3 is a view for showing manufacturing pro-
cesses of the liquid crystal display device, into which an ODF
process is applied;

[0021] FIG. 41s a plane view for showing the structures of
the liquid crystal display device, briefly;

[0022] FIG. 5 is a plane view of the corner portion of the
liquid crystal display device, according to a comparative
example;

[0023] FIG. 6 is a cross-section view of the corner portion
of the liquid crystal display device, according to the compara-
tive example;

[0024] FIG.7is a plane view of a corner portion of a liquid
crystal display device, according to an embodiment 2 of the
present invention;

[0025] FIG. 8 is a cross-section view of the corner portion
of the liquid crystal display device, according to the embodi-
ment 2 of the present invention; and

[0026] FIG.9is a view for explaining an opening ratio.
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DETAILED DESCRIPTION OF THE INVENTION

[0027] Hereinafter, embodiments according to the present
invention will be fully explained by referring to the attached
drawings. In each drawing, the same numeral references will
be given to the same constituent elements, as far as possible,
and repetitive explanations thereof will be omitted.

[0028] Before explaining the embodiments, an explanation
will be given on an outline of the liquid crystal display device.
[0029] FIG. 3 shows a flow of processes for forming liquid
crystal display cells, into which the ODF process is applied,
being a target of the present invention. After applying an
alignment film on a TFT substrate, which forms TFTs (Thin
Film Transistors) and/or pixel electrodes thereon, with using
a printing method or an inkjet method (S101), an alignment
film is formed for aligning a liquid crystal, according to a
rubbing method or a photo-alignment method (S102), and
then a liquid crystal is dropped (S103). Similarly, after apply-
ing the alignment film on the facing substrate forming a color
filter (CF) thereon, through the printing method or the inkjet
method (S104), an alignment film is formed for aligning a
liquid crystal, according to a rubbing method or a photo-
alignment method (S105), and then a sealing material is
applied thereon (S106). And, liquid crystal display cells are
formed by laminating the TFT substrate, on which the liquid
crystal is dropped, on the facing substrate, on which the
sealing material is applied (5107). Thereafter, in a step S108
is irradiated ultraviolet (UV) rays thereupon and in a step
S109 is conducted a heating process thereon, then the sealing
material is cured. And, in a step S110, the substrate is cut out
and separated, and then each liquid crystal cell is manufac-
tured. Though not shown in the figure, there are cases of
introducing a step of mechanically polishing the substrate to
be thin, before the step of cutting (S110). Further, in the steps
S103 and S106, the sealing material may be applied on the
TFT substrate and the liquid crystal may be dropped on the
facing substrate, or on both substrates may be conducted the
application of the sealing agent and the drop of the liquid
crystal. The sealing material to be applied in the present
invention may be one, which can be cured through the irra-
diation of the UV rays thereon, such as, the UV curable type
resin or the concomitant type resin, combining the UV cur-
able resin and the heat curable resin, for example.

[0030] FIG. 4 is a plane view for showing the structures of
the liquid crystal display device, briefly. The TFT substrate 10
and the facing substrate 20 are adhered with, by means of the
sealing member provided on the peripheral region of the
substrate. Inside the sealing member 30 is formed a display
region 40. In the display region 40 of the TFT substrate 10 are
formed pixel electrodes, in a matrix manner. In the display
region 40 of the facing substrate 20 are formed color filters
corresponding to the pixels of the TFT substrate 10.

[0031] Up to a terminal portion 15 of the TFT substrate 10
are drown out wirings, such as, a gate wiring, a source wiring,
etc., to be connected with a driver 25. From this driver 25 is
drawn out a common wiring 50, and it is formed in a panel
periphery portion.

First Embodiment

[0032] FIG. 1 is an enlarged view of the panel periphery
portion of an embodiment 1, corresponding to a corner por-
tion shown in FIG. 4. Also, FIG. 2 is a cross-section view of
the panel periphery portion of the embodiment 1, in the direc-
tion shown by an A-A' line in FIG. 1. On the panel periphery
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portion is formed the common wiring 50, and it is disposed at
aposition piling on the sealing member 30 mentioned above.
On the common wiring 50 are formed opening portions 53 A
and 53B, for letting the UV rays 60 to pass therethrough, so as
to cure the sealing material, in the region lying on the sealing
member 30. The opening portions 53A are formed in a first
area 55A beside the display region, while the opening por-
tions 53B are formed in a second area, which lies outside than
the first area with respect to the display region. In the present
embodiment, an opening ratio of the opening portion 53A,
which is formed beside the display region, is determined to be
larger than the opening ratio of the opening portion 53B,
which is formed outside the first area. However, in the figure,
the opening portions 53A (53B) are formed to be equal to
each other; however, there is no necessity of forming them to
be equal to.

[0033] A size and a number of dispositions of the opening
portions 53A, which are formed in the first area beside the
display region, are set to be such degrees, that the sealing
member 30 can be cured, fully, thereby obtaining a sufficient
durability against an external force, such as, the sliding and/or
the pressure, etc.; in other words, the opening ratio is deter-
mined to 30 to 80%, and more preferably, to 50 to 70%. If the
opening ratio is smaller than 30%, the curing of the sealing
material comes to be insufficient. A size and a number of
dispositions of the opening portions 53B, which are formed in
the second area, lying outer than the first area, are set to be
such degrees, that an amount of light of the UV rays necessary
for adhering or bonding the TFT substrate 10 and the facing
substrate 20 can be obtained, at the minimum; in other words,
the opening ratio is determined to 5 to 50%, and more pref-
erably, to 5to 30%. If the opening ratio is larger than 50%, the
resistance of the common wiring is increased. As an example,
the opening ratio of the opening portion 53 A in the first area
beside the display region of the sealing member 30 is set to
53%, while the opening ratio of the opening portion 53B in
the second area outer than the first area of the sealing member
to 8%.

[0034] For width of the first area 55A beside the display
region of the opening portion 53 A, it is necessary to be equal
to or greater than 30%, for the purpose of suppressing the
rubbing between the column-like spacer and the TFT wiring,
so as to prevent the alignment film from being cut out, and
more preferably, to be equal to or greater than 50%.

[0035] Herein, explanation will be given on the opening
ratio, by referring to FIG. 9. The opening ratio is presented by
aratio of an area of the opening portion with respect to a unit
of area. As is shown in FIG. 9, in case where a rectangular
opening portion is provided within a rectangular unit of area,
the opening ratio can be presented by the following equation,
where assuming that width of the opening in the vertical
direction is “B” and width of the wiring in the vertical direc-
tion is “D”, and that widths of the opening and the wiring are
“A” and “C” in the horizontal direction:

opening ratio=(4xB)/(4+C)x(B+D)

[0036] Inorderto increase the opening ratio, it is enough to
enlarge the area of the opening portion, or alternately, to
increase the number of the opening portions.

[0037] However, in FIG. 2, a reference numeral 70 depicts
the color filter, which is provided on the facing substrate, and
a reference numeral 80 depicts the column-like spacer, and a
reference numeral 100 depicts a BM (i.e., a black matrix), and
areference numeral 110 depicts an OC (i.e., an over coating),
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respectively, while a reference numeral 90 depicts alignment
films, which are formed on the TFT substrate and the facing
substrate, respectively.

[0038] With the embodiment 1, since the opening ratio of
the opening portion 53A on the wiring in the first area 55A
beside the display region is determined to be large, a ratio of
passing of the UV rays is increased, on the sealing layer
beside the display region; thereby encouraging the curing of
the seal. And, the opening ratio of the opening portion 53B on
the wiring in the second area 55B outer than the first area is
not enlarged, the resistance of the common wiring is not
increased than the enlargement of the opening ratio on the
entire surface of the common wiring. In particular, since the
opening ratio is determined to be large in the first area 55A
beside the display region near to the column-like spacer, etc.,
then the curing of the seal is accelerated on the side of the
display region, than the enlargement of the opening ratio in
the second area 55B outer than the first area; therefore, an
amount of deformation of the panel is lessened. For this
reason, rubbing between the column-like spacer and the TFT
wiring can be suppressed down, when receiving the external
force of the sliding and/or the pressure, etc., such as, the
mechanical polishing thereon, and therefore, it is possible to
prevent the alignment film from being cut out.

[0039] Inthisembodiment, further, as is shown in FIG. 1,1in
case where width of the common wiring 50 is wider that the
width of the sealing member 30, the opening portions 53A are
formed also in a region (i.e., an interior region of the sealing
member) 55C where no sealing member 30 is formed beside
the display region. The UV rays passing through this region
55C are diffused to be irradiated upon the sealing member 30,
so that an amount of irradiation ofthe UV rays is increased up,
on the side of the display region of the sealing member 30, and
thereby the curing of the seal is encouraged or accelerated,
much more.

Comparative Example

[0040] For comparison, in FIG. 5 and FIG. 6 are shown a
plane view and a cross-section view, in case of determining
the opening ratio of the opening portions S3A on the entire
surface of the common wiring 50 to be 8%.

[0041] In this case, the UV rays 60 are hardly irradiated
upon the sealing member 30, and due to shortage of the curing
of the sealing member 30, an amount of deformation of the
panel comes to large, when receiving the external force, such
as, the sliding and/or the pressure, etc., and since the column-
like spacers 80, which are formed on the facing substrate 20,
contact strongly on the wirings, which are formed on the TFT
substrate 10, then the alignment films 90, which are formed
on the surfaces of the facing substrate 20 and the TFT sub-
strate 10, are cut out, and there may be brought about a wear
that a minute bright spot can be generated.

Second Embodiment

[0042] A second embodiment is that, in which the opening
ratio of the opening portion is enlarged, in the entire regions
of the common wirings where they pile up on the sealing
member.

[0043] FIG. 7 is an enlarged view of a panel periphery
portion according to an embodiment 2, corresponding to the
corner portion shown in FIG. 4. FIG. 8 is also a cross-section
view of the panel periphery portion of the embodiment 2, in
the direction shown by an A-A'line in FIG. 7. Within the panel
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periphery portion is formed such common wiring 50 as men-
tioned above, and it lies at the position piling up the sealing
member 30 mentioned above. On the common wiring 50 are
formed the opening portions 53 A, each being enlarged in the
opening ratio for the UV rays 60 to pass therethrough, and
thereby curing the sealing member, covering over the entire
regions 55 on the sealing member 30.

[0044] A size and a number of dispositions of the opening
portions 53A are set to be such degrees, that the sealing
member 30 can be cured, fully, thereby obtaining a sufficient
durability against an external force, such as, the sliding and/or
the pressure, etc.; in other words, the opening ratio is deter-
mined to 30 to 80%, and more preferably, to 50 to 70%. If the
opening ratio is smaller than 30%, the curing of the sealing
member comes to be insufficient. If the opening ratio comes
to be larger than 80%, the resistance of the wiring is increased
up, then there is generated a possibility of lowering the quality
of display or breaking down the wire, etc. As an example, the
opening ratio of the opening portion 53 A is determined to be
53%.

[0045] With such embodiment 2, because the opening ratio
of the opening portion 53 A on the wiring 50 is made large all
over the entire region 55 of the common wiring 50, piling on
the sealing member 30, a transmission factor for the UV rays
is increased, and the curing of seal is accelerated. For this
reason, rubbing between the column-like spacer and the TFT
wiring can be suppressed down, when receiving the external
force of the sliding and/or the pressure, etc., such as, upon the
mechanical polishing thereon, and therefore, it is possible to
prevent the alignment films from being cut out.

[0046] Also, in this embodiment, as is shown in FIG. 7, in
case where the width of the common wiring 50 is wider than
the width of the sealing member 30, the opening portions 53A
are formed also in the region (i.e., the region inside the sealing
member) 55C where no sealing member 30 is formed beside
the display region. The UV rays passing through this region
55C are diffused to be irradiated upon the sealing member 30,
so that an amount of irradiation ofthe UV rays is increased up,
onthe side of the display region ofthe sealing member 30, and
thereby the curing of the seal is encouraged, much more.

[0047] According to the present invention, it is possible to
manufacture the liquid crystal display device having the dura-
bility against the external force, i.e., the mechanical polish-
ing, such as, the sliding and/or the pressure, etc., while sup-
pressing an increase of the resistance of the common wiring.
Although the explanation was given on the liquid crystal
display device, applying the ODF process therein; however,
the present invention can be applied, not being restricted to
that applying the ODF process therein, but also generally to
the liquid crystal display devices, sealing between two pieces
of the substrates by the sealing material including the UV ray
curable type resin therein.

[0048] The invention may be embodied in other specific
forms without departing from the spirit or essential charac-
teristics thereof. The present embodiment is therefore to be
considered inall respects as illustrative and not restrictive, the
scope of the invention being indicated by the appended
claims, rather than by the foregoing description, and all
changes which come within the meaning and range of equiva-
lency of the claims are therefore intended to be embraced
therein.
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What is claimed is:

1. A liquid crystal display device, comprising:

a TFT substrate, having pixel electrodes and TFTs thereon
and forming a wiring made of a material shutting off UV
rays on a peripheral region thereof}

a facing substrate to be disposed to face the TFT substrate;

a liquid crystal layer put between the both substrates; and

a sealing layer, including a UV ray curable resin therein,
and being formed on peripheral regions of the both sub-
strate, to enclose the liquid crystal layer,

wherein the wiring and the sealing layer formed on the
peripheral region are so provided that they are put on
each other, at least in part thereof,

on the wiring are provided plural numbers of opening
portions formed in region where the wiring and the
sealing layer are put on each other, and

the opening portions are divided into a first area beside a
display region and a second area outside the first area
with respect to the display region, and an opening ratio
of the opening portions of the first area is larger than the
opening ratio of the opening portions of the second area.

2. The liquid crystal display device, as described in the
claim1,

wherein the opening ratio of the opening portions of the
first area is 30 to 80%, while the opening ratio of the
opening portions of the second area is 5 to 50%.

3. The liquid crystal display device, as described in the
claim 2, wherein the opening ratio of the opening portions of
the first area is 50 to 70%.

4. The liquid crystal display device, as described in the
claim 2, wherein the opening ratio of the opening portions of
the second area is 5 to 30%.

5. The liquid crystal display device, as described in the
claim 1, wherein width of the openings of the first area is
equal to or greater than 30%, and more preferably, is equal to
or greater than 50%, with respect to width of the sealing layer.

6. The liquid crystal display device, as described in the
claim 1, wherein on the wiring, plural numbers of opening
portions are provided also in an area inside the sealing layer.

7. The liquid crystal display device, as described in the
claim 1, wherein the plural numbers of opening portions are
disposed, equally.

8. A liquid crystal display device, comprising:

a TFT substrate, having pixel electrodes and TFT's thereon
and forming a wiring made of a material shutting off UV
rays on a peripheral region thereof;

a facing substrate to be disposed to face the TFT substrate;

a liquid crystal layer put between the both substrates; and

a sealing layer, including a UV ray curable resin therein,
and being formed on peripheral regions of the both sub-
strate, to enclose the liquid crystal layer,

wherein the wiring and the sealing layer formed on the
peripheral region are so provided that they are put on
each other, at least in part thereof,

on the wiring are provided plural numbers of opening
portions formed in region where the wiring and the
sealing layer are put on each other, and

an opening ratio of the opening portion is 30 to 80%.

9. The liquid crystal display device, as described in the
claim 8, wherein the opening ratio of the opening portion is 50
to 70%.

10. The liquid crystal display device, as described in the
claim 8, wherein on the wiring, plural numbers of opening
portions are provided also in an area inside the sealing layer.
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11. The liquid crystal display device, as described in the
claim 8, wherein the plural numbers of opening portions are
disposed, equally.

12. A liquid crystal display device, comprising:

aTFT substrate, having pixel electrodes and TFTs thereon

and forming a wiring made of a material shutting off UV
rays on a peripheral region thereof;,

a facing substrate to be disposed to face the TFT substrate;

a liquid crystal layer put between the both substrates; and

a sealing layer, including a UV ray curable resin therein,

and being formed on peripheral regions of the both sub-
strate, to enclose the liquid crystal layer,

wherein the wiring and the sealing layer formed on the

peripheral region are so provided that they are put on
each other, at least in part thereof, and

on the wiring, plural numbers of opening portions are

provided in a region where the wiring and the sealing
member are put on each other, and in an inside of the
sealing layer.

13. The liquid crystal display device, as described in the
claim 12, wherein the plural numbers of opening portions are
disposed, equally.
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