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To utilize effectively the panel space of the liquid crystal
panel, this invention has provided a wiring structure, in which
the seal material and BM are coated in a superposition and the
UV light is irradiated from one side of the TFT substrate; this
invention has also provided a wiring structure, in which the
seal material can still be irradiated by the UV light with high
efficiency, meanwhile, the drop of the resistance value of the
metal wiring on the TFT substrate can be restricted to a
specific range. The solution is: the liquid crystal dropped is
sandwiched between the TFT substrate and the CF substrate,
meanwhile the liquid crystal panel is formed by adhering the
light cured seal material disposed at the peripheral area of two
substrates. In the adhering-formed liquid crystal panel, for the
wiring portion, which is the portion of wiring disposed on the
TFT substrate superposing the light cured seal material, the
wiring structure is formed as follows, that is, the region of the
seal material is divided into three regions, an adjacent region,
a middle region and an outer region. The function of the
respective regions must be held, and the resistance of the
metal wiring is minimized under the precondition that the
respective function is satisfied sufficiently.
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Fig 5
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LIQUID CRYSTAL PANEL FOR LIQUID
CRYSTAL DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The invention relates to a liquid crystal panel for an
active matrix liquid crystal display device.

DESCRIPTION OF THE RELATED ART

[0002] Inrecentyears, Thin Film Transistor-Liquid Crystal
Display (TFT-LCD) panel has been used widely as the moni-
tor of the desktop personal computer and the display device of
the notebook computer. For the future, besides that TFT-LCD
should satisfy the performances required for operating as a
display device, from the viewpoint of decreasing the costs, it
is important to improve the production efficiency by using
larger mother glass substrate and to enhance the producing
effects of the batch production by generalizing the compo-
nents to reduce the manufacturing costs.

[0003] Therefore, as an indispensable manufacturing
method for increasing the production efficiency, the number
of LCD panels that can be arranged here is an important
parameter relating directly to the throughput in a method
referred to as “multiple-sheet-cutting” for cutting a plurality
of LCD panels from one mother glass. If more panels can be
configured, then the production efficiency will be increased,
thereby the cost of the panel can be decreased.

[0004] The wiring for designing the TFT-LCD panel and
the space for disposing the components locate on the mother
glass.

[0005] In a process for assembling two glass substrates,
thin film transistor (hereinafter referred to as TFT) substrate
and color filter (hereinafter referred to as CF) substrate, a
manufacturing method referred to as one drop fill (hereinafter
referred to as ODF), that is, the liquid crystal and the seal
material are dropped on the substrate in advance, then the
glass substrates are adhered with each other, and then the seal
material is cured, is adopted. An ultra violet light (UV) cured
seal material, which can be cured rapidly, is used as the seal
material when the two substrates of TFT substrate and CF
substrate are assembled by employing ODF manufacturing
method. Because said UV cured seal material can be cured
instantly, the pollution caused when the uncured seal material
contacts with the liquid crystal can be suppressed minimally
by means of said UV cured seal material. After the seal
material is cured by UV irradiation, heat treatment is per-
formed to cure the epoxy resin of the UV cured seal material
to further enhance the adhesive force.

[0006] For the prior liquid crystal panel, said seal material
is disposed normally at the outer side of the black matrix
(Hereinafter referred to as “BM”) of CF, and the UV light is
irradiated from one side of the CF substrate to cure the seal
material. By this means of design, no object masks the irra-
diated UV light, so it is no problem.

[0007] However, in case the seal material is disposed at the
outer side of BM, then sufficient large space is required at the
peripheral area of the pixel region. As a result, the space is
wasted. This will be described with reference to the figures as
follows.

[0008] FIG.1is a partial plan view illustrating the configu-
ration relationship of a black matrix of a CF substrate at the
peripheral area of TFT-LCD panel with the seal material. In

Nov. 20, 2008

FIG. 1,101 is a seal material, 102 is a BM, 103 is a cut-off line
for cutting a mother glass, and 105~107 are the pigmentation
portions of the CF substrate.

[0009] FIG.2isacross sectional view along the cut-off line
A-Ain FIG. 1.
[0010] In FIG. 2, 201 is a CF substrate, 202 is a TFT

substrate, and 203 is wiring, and 210 is an arrow indicating
the direction of the UV light which is irradiated for curing the
seal material 101.

[0011] As shown in FIG. 1 and FIG. 2, under a condition
that the seal material 101 is disposed at the outer side of BM
102, if the UV light used for curing the seal material 101 is
irradiated onto the CF substrate as shown by the arrow 210,
then it is no problem because no any object masking the UV
light exists. However, the space between BM 102 and the
cut-off line 103 of the mother glass is required for disposing
the seal material 101.

[0012] In order to decrease the space outside the pixel
region as much as possible, a construction in which the seal
material 101 and BM 102 are disposed in a superposing state
and the UV light is irradiated from one side of the TFT
substrate is taken into consideration.

[0013] FIG. 3 is a partial plan view illustrating a construc-
tion in which the seal material 101 and BM 102 are coated in
a superposing state and the UV light is irradiated from one
side of the TFT substrate. InFIG. 3,101 is a seal material, 102
is BM, and 103 is the cut-off line.

[0014] FIG.4isacross sectional view along the cut-off line
B-B in FIG. 3. In FIG. 4, 203 is metal wiring which is
disposed on the TFT substrate and superposed with the seal
material 101, and 401 is an arrow indicating the irradiation
direction of the UV light from one side of the TFT substrate
202. In such a structure, the space at the outer side of BM 102
is minimized.

[0015] However, the metal wiring 203 is predisposed on the
TFT substrate. In such structure, the metal wiring 203 on the
TFT substrate masks the UV light used for curing the seal
material 101, and a portion which cannot be irradiated by the
UV light is formed on the seal material 101, causing the
so-called problem “shadow cure”. Once the temperature at
the places where the UV cure seal material under an uncured
state contacting the liquid crystal rises during the following
heat-cure process, the pollution substance is easy to be sepa-
rated out from the seal material which has not been heat-cured
to the liquid crystal, thereby the peripheral portion of the
liquid crystal panel will be un-uniform. As disclosed in the
Japanese Publication No. 11-52394, this problem can be
solved by considering the method as shown in FIG. 6~FIG. 8.

[0016] FIG. 6 is a schematic view indicating a wiring struc-
ture in which the width of the wiring is narrowed at the
superposing portion under a condition that the metal wiring
traverses the seal material. If the width of the wiring is nar-
rowed, then the UV light can only be irradiated to the seal
material via the narrowed portion. In FIG. 6, 101 is a seal
material, 601 is metal wiring, 602 is the portion of the metal
wiring which intersects with the seal material and the width
thereof is narrowed.

[0017] The disadvantage under the condition of FIG. 6 is
that the resistance of the wiring at the narrowed portion
becomes larger, and the current value is limited when the
voltage is applied, and the voltage drop produced by the
resistance will be larger so that the desired voltage value
cannot be obtained.
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[0018] FIG. 7is aschematic view indicating a wiring struc-
ture in which the wiring of the superposition portion is formed
by transparent electrode and the UV light is irradiated to the
seal material via the transparent electrode portion under a
condition that the metal wiring traverses the seal material.
[0019] InFIG.7,101 is a seal material, 601 is metal wiring,
702 is the portion of the metal wiring which intersects with
the seal material and is formed by the transparent electrode,
and 701 are contact holes for connecting the metal wiring and
the transparent electrode.

[0020] The disadvantage under the condition of FIG. 7 is
that the Ohm connection of low resistance is required to be
formed at the connection section for the contact hole connect-
ing the metal wiring and the transparent electrode, however, a
amount of current flows through said connection section, so
that it is difficult to form a highly reliable Ohm connection
corresponding to said current. Furthermore, although the
same Ohm couple is formed in the pixel region, but the
amount of the current in the pixel region is rather small,
therefore such problem will not occur there.

[0021] FIG. 8is a schematic view indicating a wiring struc-
ture in which a slot is formed on the metal wiring of the
superposition portion to allow the UV light to irradiate to the
seal material via the slot under a condition that the metal
wiring traverses the seal material.

[0022] InFIG.8,101 is a seal material, 601 is metal wiring,
and 801 is a slot formed on the intersection portion where the
metal wiring intersects the seal material.

[0023] The disadvantage under the condition of FIG. 8 is
that the resistance of the wiring portion forming the slot
becomes larger, the current is limited when the voltage is
applied, or the voltage drop becomes larger because of the
resistance, therefore the problem that the desired voltage
value cannot be obtained comes up.

[0024] Furthermore, another countermeasure beyond those
described above is a kind of design in which the metal wiring
and the seal material are not superposed, however, under such
condition, the metal wiring is disposed at the peripheral area
so that the purpose of utilizing effectively the peripheral space
cannot be reached.

[0025] The inventor has addressed that the function of the
seal material is not uniform, and is different according to the
respective different regions.

[0026] Firstly, if a region in the seal material which is close
to the pixel region is in contact with the liquid crystal before
it is cured sufficiently, the pollution is caused, therefore said
region is a portion that has significant effects on the quality of
the liquid crystal panel, and it is also a region which must be
cured with the UV light sufficiently.

[0027] In contrast, because the outer region in the seal
material which is located far from the pixel region is not in
contact with the liquid crystal, so it has less influence on the
reliability of the liquid crystal panel, however, since it is
adjacent to the cut off-line of the glass substrate, if the seal
material splashes to the outer side and traverses the cut-off
line, then the glass substrate will not be cut off and rate of
finished product will be decreased. More specifically, if the
seal material has not been cured with the UV light sufficiently,
the uncured portion at the gel state comes up, and at the
beginning of the following heat-cure, the viscidity of the seal
material decreases, and the seal material flows out along the
metal wiring, or the seal material splashes due to the rapid
temperature change. According to these conditions, it is only
required that the UV light is irradiated to the outer region of
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the seal material to make the seal material be cured to a
required state in order to suppress these phenomenon. More
specifically, it can be done by an UV solidification about 1%
to 10%, in other words, it can be done by that it is not at a gel
state.

[0028] A middle region between the contiguous region and
the outer region is not in contact with the liquid crystal, and
the seal material is impossible to flow to the cut-off line at the
outer side, therefore, it is only required that the adhesive force
between the seal material and the substrate can be ensured.
Normally, the seal material used in ODF method is a material
which is cured by the UV light and the heat, and the epoxy
resin is used for the heat-cure portion, at this time, the curing
is only performed by heating rather than irradiating the UV
light, even in such condition that the adhesive force is almost
the same as that under the condition of irradiating the UV
light. Therefore, even though the middle region is not irradi-
ated by the UV light, it can still possess the indispensable
function, therefore the wiring width of the metal wiring
superposing with this portion can be increased in order to
obtain low resistance.

SUMMARY OF THE INVENTION

[0029] Therefore, in order to utilize effectively the panel
space of the liquid crystal panel, the object of the invention is
to provide a liquid crystal panel having the following struc-
ture, that is, even though under a structure condition in which
the seal material and BM are coated at a superposition state,
and the UV light is irradiated from one side of the TFT
substrate, the region corresponding to the seal material can
also be irradiated effectively by the UV light thereby the
increase of the resistance of the metal wiring superposing the
seal material can be controlled in a specific range.

[0030] A liquid crystal panel at the first aspect of the inven-
tion has the following structure, comprising: a TFT substrate
having the pixels containing the thin film transistors disposed
thereon in a matrix form; a CF substrate having the color
filters disposed thereon; and a liquid crystal sandwiched
between said TFT substrate and said CF substrate, said TFT
substrate and said CF substrate are adhered by the seal mate-
rial therebetween, wherein:

[0031] the metal wiring disposed on said TFT substrate
partially superposes said seal material, said seal material has
a region, that is, hereinafter referred to as an adjacent region,
which is adjacent to a region for disposing said pixels, that is,
hereinafter referred to as a pixel region; a region at the utmost
outer side, that is, hereinafter referred to as an outer region;
and a region between them, that is, hereinafter referred to as
a middle region,

[0032] for the metal wiring in a portion where the metal
wiring intersects the adjacent region of said seal material, the
width of the wiring is decreased,

[0033] for the metal wiring in a portion where the metal
wiring intersects the middle region of said seal material, the
width of the wiring is increased,

[0034] for the metal wiring in a portion where the metal
wiring intersects the outer region of said seal material, the
width of the wiring is decreased.

[0035] Furthermore, a liquid crystal panel according to the
second aspect of the invention is the liquid crystal panel
according to the first aspect of the invention, wherein said
metal wiring is disposed to intersect the adjacent region of
said seal material, and said metal wiring is disposed to inter-
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sect the middle region of said seal material, and said metal
wiring is disposed to intersect the outer region of said seal
material.

[0036] Furthermore, a liquid crystal panel according to the
third aspect of the invention is the liquid crystal panel accord-
ing to the second aspect of the invention, the width of said
metal wiring in the adjacent region is about 40 microns, the
space between the adjacent metal wirings in the adjacent
region is about 40 microns, the width of said metal wiring in
the middle region is about 100 microns, the space between the
adjacent metal wiring in the middle region is about 50
microns, the width of said metal wiring in the outer region is
about 50 microns, the space between the adjacent metal wir-
ing in the outer region is about 25 microns.

[0037] Furthermore, the liquid crystal panel according to
the fourth aspect of the invention is the liquid crystal panel
according to the first aspect of the invention, said metal wiring
is disposed to superpose and be parallel with the adjacent
region of said seal material, said metal wiring is disposed to
superpose and be parallel with the middle region of said seal
material, and said metal wiring is disposed to superpose and
be parallel with the outer region of said seal material.

[0038] Further, the liquid crystal panel according to the
fifth aspect of the invention is the liquid crystal panel accord-
ing to the four aspect of the invention, the width of said metal
wiring in the adjacent region is about 20 microns, the space
between the adjacent metal wiring in the adjacent region is
about 20 microns, the width of said metal wiring in the middle
region is about 100 microns, the space between the adjacent
metal wiring in the middle region is about 50 microns, the
width of said metal wiring in the outer region is about 50
microns, the space between the adjacent metal wiring in the
outer region is about 25 microns.

[0039] Further, the liquid crystal panel according to the
sixth aspect of the invention is the liquid crystal panel accord-
ing to the first aspect of the invention, said metal wiring is
disposed to intersect the adjacent region of the seal material,
said metal wiring is disposed to superpose the middle region
of said seal material, and said superposing-disposed portion
of the metal wiring is disposed to be the surface wiring with
anopening, said metal wiring is disposed to intersect the outer
region of said seal material.

[0040] Further, the liquid crystal panel according to the
seventh aspect of the invention is the liquid crystal panel
according to the first aspect of the invention, wherein the
width of said adjacent region is 30~100 microns, and the
width of said outer region is 30~100 microns.

[0041] Further, the liquid crystal panel according to the
eighth aspect of the invention is the liquid crystal panel
according to the first aspect of the invention, wherein said
adjacent region is a region in said seal material beginning
from the boundary of said pixel region and extending at a
direction to said outer region for about 100 microns, and the
wiring width of said metal wiring in the adjacent region is
adjusted to allow the solidify, which is obtained by curing the
seal material in the adjacent region by using the UV light
curing, to reach above 60%.

[0042] Further, the liquid crystal panel according to the
ninth aspect of the invention is the liquid crystal panel accord-
ing to the first aspect of the invention, wherein said outer
region is a region in said seal material beginning from the
outer boundary and extending at a direction to said adjacent
region for about 100 microns,
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[0043] in said outer region, the wiring width of said metal
wiring in the outer region is adjusted to allow the solidify,
which is obtained by curing the seal material in the outer
region by using the UV light curing, to be about 10%, so that
the expansion of the uncured seal material during the heat-
curing will not exceed the cut-off line used for cutting the
liquid crystal panel off from the mother glass.

[0044] When the invention is used, the problem caused by
“the UV light is masked by the metal wiring on the TFT
substrate thereby part of the seal material cannot be cured”
occurring in a condition that the seal material and BM are
superposed and the UV light is irradiated from one side of the
TFT substrate can be solved by irradiating effectively accord-
ing to the seal material region, that is, a desired amount of UV
light is irradiated to the region where the irradiation is
required, and the width of the metal wiring can be increased
in the region where the irradiation is not very required,
thereby the drop of the resistance value of the metal wiring
can be restricted generally to a specific range. As a result, the
seal material and BM can be superposed, and the peripheral
area of the panel can be used effectively, and the requirement
for decreasing the frame of the display device in recent years
can be reached.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG. 1is a partial plan view illustrating the configu-
ration relationship of a black matrix of a CF substrate at the
peripheral area of TFT-LCD panel and the seal material.

[0046] FIG.2isacross sectional view along the cut-off line
A-A in FIG. 1.
[0047] FIG. 3 is a partial plan view illustrating a construc-

tion in which the seal material 101 and BM 102 are coated in
a superposition state and the UV light is irradiated from one
side of the TFT substrate.

[0048] FIG.4isacross sectional view along the cut-off line
B-B in FIG. 3.
[0049] FIG. 5 is a plan view describing conceptually the

wiring structure of a liquid crystal panel according to an
embodiment of the invention.

[0050] FIG. 6 is a schematic view indicating a wiring struc-
ture in which the width of the wiring is narrowed at the
superposing portion under a condition that the metal wiring
traverses the seal material.

[0051] FIG. 7 is a schematic view illustrating a wiring
structure in which the wiring of the superposition portion is
formed by transparent electrode and the UV light is irradiated
to the seal material via the transparent electrode portion under
a condition that the metal wiring traverses the seal material.
[0052] FIG. 8 is a schematic view illustrating a wiring
structure in which a slot is formed on the metal wiring of the
superposition portion to allow the UV light to irradiate to the
seal material via the slot under a condition that the metal
wiring traverses the seal material.

EXPLANATION OF SYMBOLS

[0053] 101: seal material

[0054] 103: cut-off line

[0055] 521: metal wiring in adjacent region
[0056] 522: metal wiring in middle region
[0057] 523: metal wiring in outer region

[0058] 524: region of seal material in adjacent region
which can be irradiated by UV light
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[0059] 525: region of seal material in middle region
which can be irradiated by UV light

[0060] 526: region of seal material in outer region which
can be irradiated by UV light

[0061] 531: metal wiring in adjacent region

[0062] 532: metal wiring in middle region

[0063] 533: metal wiring in outer region

[0064] 534: region of seal material in adjacent region
which can be irradiated by UV light

[0065] 535: region of seal material in middle region
which can be irradiated by UV light

[0066] 536: region of seal material in outer region which
can be irradiated by UV light

[0067] 541: metal wiring in adjacent region

[0068] 542: metal wiring in middle region

[0069] 543: metal wiring in outer region

[0070] 544: region of seal material in adjacent region

which can be irradiated by UV light

[0071] 545: region of seal material in middle region
which can be irradiated by UV light

[0072] 546: region of seal material in outer region which
can be irradiated by UV light

[0073] HI: wiring structure when metal wiring intersects
seal material

[0074] H2: wiring structure when metal wiring and seal
material are disposed in parallel

[0075] H3: wiring structure when metal wiring super-
poses seal material plane

[0076] R1: adjacent region of seal material

[0077] R2: middle region of seal material

[0078] R3: outer region of seal material

[0079] L1: width of metal wiring in adjacent region
[0080] S1:space between adjacent metal wirings in adja-

cent region
[0081] L2: width of metal wiring in middle region
[0082] S2: space between adjacent metal wirings in
middle region

[0083] L3: width of metal wiring in outer region
[0084] S3: spacebetween adjacent metal wirings in outer
region

DETAILED DESCRIPTION OF THE INVENTION

[0085] Theembodiments ofthe invention will be described
with reference to the drawings as follows.

[0086] FIG. 5 is a plan view describing conceptually the
wiring structure of a liquid crystal panel according to an
embodiment of the invention. In FIG. 5,101 is a seal material,
103 is a cut-off line of the substrate, R1 is an adjacent region
ofthe seal material, R2 is a middle region of the seal material,
R3 is an outer region of the seal material, H1 is a wiring
structure when the metal wiring and the seal material are
intersected, H2 is a wiring structure when the metal wiring
and the seal material are disposed in parallel, H3 is a wiring
structure when the metal wiring and the seal material are
superposed, 521 is metal wiring in the adjacent region under
the condition of the wiring structure of H1, 522 is metal
wiring in the middle region under the condition of the wiring
structure of H1, 523 is metal wiring in the outer region under
the condition of the wiring structure of H1, 524 is a region of
the seal material in the adjacent region which can be irradi-
ated by the UV light under the condition of the wiring struc-
ture of H1, 525 is a region of the seal material in the middle
region which can be irradiated by the UV light under the
condition of the wiring structure of H1, 526 is a region of the
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seal material in the outer region which can be irradiated by the
UV light under the condition of the wiring structure of H1,
531 is metal wiring in the adjacent region under the condition
of the wiring structure of H2, 532 is metal wiring in the
middle region under the condition of the wiring structure of
H2, 533 is metal wiring in the outer region under the condition
of the wiring structure of H2, 534 is a region of the seal
material in the adjacent region which can be irradiated by the
UV light under the condition of the wiring structure of H2,
535 is aregion of the seal material in the middle region which
can be irradiated by the UV light under the condition of the
wiring structure of H2, 536 is a region of the seal material in
the outer region which can be irradiated by the UV light under
the condition of the wiring structure of H2, 541 is metal
wiring in the adjacent region under the condition of the wiring
structure of H3, 542 is metal wiring in the middle region
under the condition of the wiring structure of H3, 543 is metal
wiring in the outer region under the condition of the wiring
structure of H3, 544 is a region of the seal material in the
adjacent region which can be irradiated by the UV light under
the condition of the wiring structure of H3, 545 is a region of
the seal material in the middle region which can be irradiated
by the UV light under the condition of the wiring structure of
H3, and 546 is a region of the seal material in the outer region
which can be irradiated by the UV light under the condition of
the wiring structure of H3.

[0087] Firstly, a condition like the wiring structure of H1 in
which the metal wiring and the seal material are intersected
will be described. Under such condition, the wiring width of
the metal wiring 521 in the adjacent region is decreased. As a
result, the region 524 where the seal material in the adjacent
region having the wiring’s width decreased can be irradiated
by the UV light becomes wider, the seal material is irradiated
sufficiently by the UV light, and the seal material is cured
sufficiently so that the pollution substances are prevented
from mixing to the adjacent liquid crystal. When the wiring
width of the metal wiring 522 in the middle region is
increased, as a result, the wiring resistance of the metal wiring
is decreased. In contrast, the region 525 where the seal mate-
rial in the middle region can be irradiated by the UV light is
decreased. However, it is no problem even though the seal
material in the middle region cannot be cured sufficiently by
the UV light, because it can be adhered sufficiently to the
glass substrates during the heat-curing afterwards.

[0088] The wiring width of the metal wiring 523 in the
outer region is narrower under the condition of the wiring
structure of H1. As aresult, it is ensured that in the region 526
where the seal material in the outer region can be irradiated by
the UV light, the seal material is irradiated sufficiently by the
UV light, and the seal material is cured sufficiently so that the
uncured seal material is prevented from splashing to the cut-
off line 103.

[0089] As an example of the specific values of the width of
the metal wiring under the condition of the wiring structure of
H1, for example, the width .1 of the metal wiring in the
adjacent region is about 40 microns, the space S1 between the
adjacent metal wirings in the adjacent region is about 40
microns; the width of the metal wiring in the middle region is
about 100 microns, the space between the adjacent metal
wirings in the middle region is about 50 microns; the width of
the metal wiring in the outer region is about 50 microns, and
the space between the adjacent metal wirings in the outer
region is about 25 microns.
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[0090] Furthermore, the width of the adjacent region of the
seal material is 30~100 microns, the width of the outer region
of the seal material is 30~100 microns. The width of the
adjacent region of the seal material and the width of the outer
region of the seal material are the same under the condition of
the wiring structure of H2 and H3 as described below.
[0091] Further, the above values are only shown as the
examples, the outline of the embodiment is shown in FIG. 5,
the specific dimensions of the wiring width, and the like,
described above are not exactly the same as the width of the
metal wiring and the space between the adjacent metal wiring
described in H1 portion of FIG. 5, and so are the conditions in
H2 and H3 below.

[0092] A condition in which the metal wiring and the seal
material are disposed in parallel under the condition of the
wiring structure of H2 will be described as follows. Under this
condition, for the metal wiring 531 in the adjacent region, the
wiring width thereof is decreased. As a result, the region 534,
which can beirradiated by the UV light, of the seal material in
the adjacent region is increased, the seal material is irradiated
sufficiently by the UV light, the seal material is cured suffi-
ciently, and the pollution substances are prevented from mix-
ing into the adjacent liquid crystal. When the wiring width of
the metal wiring 532 in the middle region is increased, as a
result, the wiring resistance of the metal wiring can be
decreased. In contrast, the region 535, which can be irradiated
by the UV light, of the seal material in the middle region is
decreased, however, it is no problem even though the seal
material in the middle region cannot be cured sufficiently by
the UV light, because it can be adhered tightly to the glass
substrates in virtue of the heat-curing afterwards.

[0093] Under the condition of the wiring structure of H2,
the wiring width of the metal wiring 533 in the outer region is
narrower. As a result, it is ensured that in the region 536 where
the seal material in the outer region can be irradiated by the
UV light, the seal material is irradiated sufficiently by the UV
light, the seal material is cured sufficiently, and the uncured
seal material is prevented from splashing to the cut-off line
103.

[0094] As an example of the specific values of the width of
the metal wiring, and the like, under the condition of the
wiring structure of H2, for example, the width L2 of the metal
wiring in the adjacent region is about 20 microns, the space S2
between the adjacent metal wiring in the adjacent region is
about 20 microns; the width of the metal wiring in the middle
region is about 100 microns, the space between the adjacent
metal wiring in the middle region is about 50 microns; the
width of the metal wiring in the outer region is about 50
microns, and the space between the adjacent metal wiring in
the outer region is about 25 microns.

[0095] Finally, for the wiring structure of H3, a condition in
which the metal wiring and the seal material are superposed in
a plane shape will be described. Under this condition, the
wiring width of the metal wiring 541 in the adjacent region is
decreased. As a result, the region 544, which can be irradiated
by the UV light, of the seal material in the adjacent region is
increased, the seal material is irradiated sufficiently by the
UV light, the seal material is cured sufficiently, and the pol-
lution substances are prevented from mixing into the adjacent
liquid crystal. When the surface wiring is used as the metal
wiring 542 in the middle region, the opening is disposed in
said surface wiring region. Herein, the opening can be of a
plurality of shapes, such as a grid shape, a triangle shape, a
circular shape, and the like. By means of the disposed open-
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ing, the wiring resistance of the metal wiring can be
decreased. In contrast, the region 545 of the seal material in
the middle region that can be irradiated by the UV light only
becomes the opening, however, it is no problem even though
the seal material in the middle region cannot be cured suffi-
ciently by the UV light, because it can be adhered tightly to
the glass substrates in virtue of the heat-curing afterwards.
[0096] For the wiring structure of H3, the wiring width of
the metal wiring 543 in the outer region is narrower. As a
result, itis ensured that in a region 526 where the seal material
in the outer region can be irradiated by the UV light, the seal
material is irradiated sufficiently by the UV light, and the seal
material is cured sufficiently so that the uncured seal material
is prevented from splashing to the cut-off line 103.

[0097] As an example of the specific values of the width of
the metal wiring for the wiring structure H3, for example, the
width L3 ofthe metal wiring in the adjacent region is about 15
microns, the space S3 between the adjacent metal wiring in
the adjacent region is about 20 microns; the width of the metal
wiring in the outer region is about 40 microns, and the space
between the adjacent metal wiring in the outer region is about
40 microns.

[0098] Three kinds of typical wiring methods have been
described in the above description. However, the main point
of'the invention is to divide the seal material region into three
regions, such as an adjacent region, a middle region and an
outer region, the function of the respective regions must be
held to construct a wiring structure that can decrease the
wiring resistance of the metal wiring to a maximum extent
while the respective function can be satisfied, therefore, the
invention is not limited by the wiring structure under the
conditions of H1, H2, and H3 described above.

[0099] Further, because the detail contents of the seal mate-
rial, metal wiring, TFT substrate, and CF substrate are well
known, so the description thereof is omitted.

What is claimed is:
1. A liquid crystal panel, comprising: a TFT substrate hav-
ing the pixels containing the thin film transistors disposed
thereon in a matrix form; a CF substrate having the color
filters disposed thereon; and a liquid crystal sandwiched
between said TFT substrate and said CF substrate, said TFT
substrate and said CF substrate are adhered by the seal mate-
rial therebetween, wherein:
the metal wiring disposed on said TFT substrate partially
superposes said seal material, said seal material has a
region, that is, hereinafter referred to as an adjacent
region, which is adjacent to a region for disposing said
pixels, that is, hereinafter referred to as a pixel region; a
region at the utmost outer side, that is, hereinafter
referred to as an outer region; and a region between
them, that is, hereinafter referred to as a middle region,

for the metal wiring in a portion where the metal wiring
corresponds the adjacent region of said seal material, the
width of the wiring is decreased,

for the metal wiring in a portion where the metal wiring

corresponds the middle region of said seal material, the
width of the wiring is increased, for the metal wiring in
a portion where the metal wiring corresponds the outer
region of said seal material, the width of the wiring is
decreased.

2. The liquid crystal panel as claimed in claim 1, wherein
said metal wiring is disposed to intersect the adjacent region
of said seal material,
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said metal wiring is disposed to intersect the middle region

of said seal material;

and said metal wiring is disposed to intersect the outer

region of said seal material.

3. The liquid crystal panel as claimed in claim 2, wherein
the width of said metal wiring in said adjacent region is about
40 microns,

the space between the adjacent metal wirings in said adja-

cent region is about 40 microns,

the width of said metal wiring in said middle region is

about 100 microns,

the space between the adjacent metal wirings in said

middle region is about 50 microns,

the width of said metal wiring in said outer region is about

50 microns, and

the space between the adjacent metal wirings in said outer

region is about 25 microns.

4. The liquid crystal panel as claimed in claim 1, wherein
said metal wiring is disposed to superpose and be parallel
with the adjacent region of said seal material;

said metal wiring is disposed to superpose and be parallel

with the middle region of said seal material; and

said metal wiring is disposed to superpose and be parallel

with the outer region of said seal material.

5. The liquid crystal panel as claimed in claim 4, wherein:

the width of said metal wiring in said adjacent region is

about 20 microns,

the space between the adjacent metal wiring in said adja-

cent region is about 20 microns,

the width of said metal wiring in said middle region is

about 100 microns,

the space between the adjacent metal wiring in said middle

region is about 50 microns,

the width of said metal wiring in said outer region is about

50 microns,
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the space between the adjacent metal wiring in said outer
region is about 25 microns.

6. The liquid crystal panel as claimed in claim 1, wherein

said metal wiring is disposed to intersect the adjacent
region of said seal material;

said metal wiring is disposed to superpose the middle
region, and said superposing-disposed metal wiring por-
tion is disposed to be surface wiring with an opening;

and said metal wiring is disposed to intersect the outer
region of said seal material.

7. The liquid crystal panel as claimed in claim 1, wherein:

the width of said adjacent region is 30~100 microns,

the width of said outer region is 30~100 microns.

8. The liquid crystal panel as claimed in claim 1, wherein:

said adjacent region is a region in said seal material begin-
ning from the boundary of said pixel region and extend-
ing at a direction to said outer region for about 100
microns,

the wiring width of said metal wiring in said adjacent
region is adjusted to allow the solidification, which is
obtained by curing said seal material in said adjacent
region by using the UV light curing, to reach above 60%.

9. The liquid crystal panel as claimed in claim 1, wherein:

said outer region is a region in said seal material beginning
from the outer boundary and extending at a direction to
said adjacent region for about 100 microns,

in said outer region, the wiring width of said metal wiring
in said outer region is adjusted to allow the solidification,
which is obtained by curing said seal material in said
outer region by using the UV light curing, to be above
10%, so that the expansion of the uncured seal material
during the heat-curing will not exceed the cut-off line
used for cutting off the liquid crystal panel from the
mother glass.
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