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(57) ABSTRACT

A slit portion is provided at the center of a shield common
electrode which is overlapped with a drain wire as a different
layer. When an interlayer short-circuiting occurs between
the drain wire and the shield common ¢lectrode, it induces
a critical defect on a screen display, however, a line defect
can be repaired/extinguished by cutting both the sides of the
slit at the short-circuited portion with laser repair and
separating the short-circuited portion.
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FIG.1 (PRIOR ART)
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FIG.2 (PRIOR ART)
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FIG. 3
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LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a liquid crystal
display device in which a large number of thin film transis-
tors are arranged together with pixel electrodes, and par-
ticularly to a liquid crystal display device using an electrical
field applied in the lateral direction.

[0003]

[0004] FIG. 1is a plan view showing a TFT substrate of
a conventional liquid crystal display device. FIG. 2 is a
cross-sectional view taken along I-I of FIG. 1. First, the
conventional liquid crystal display device will be described
with reference to FIGS. 1 and 2, A scan line 2 formed of Cr
film and a common wire 3 extending in parallel to the scan
line 2 are formed on a transparent substrate 1. Subsequently,
an insulating film is deposited on the scan line 2 and the
common wire 3 so as to cover them. A drain wire 7 for
supplying a pixel signal is formed on the insulating film so
as cross the scan line 2 and the common wire 3. A drain
electrode 8 as a part of the drain wire 7 and a source
electrode 9 are connected to a semiconductor layer 6. The
source electrode 9 constitutes a storage electrode 10 on the
common wire 3, and extends to the center of each pixel to
form a pixel electrode 11. The semiconductor layer 6, the
drain electrode 8, the source electrode 9 and the scan line 2
below the semiconductor layer 6 constitute a thin film
transistor as a switching element 21. Reference numeral 20
denotes a storage.

1. Technical Field of the Invention

2. Description of the Related Art

[0005] Subsequently, an interlayer insulating film 13 is
formed on the insulating film 5. An upper pixel electrode 14
for applying an electric field to the liquid crystal and a shield
common electrode 15 are formed on the interlayer insulating
film 13.

[0006] At this time, the shicld common electrode 15
shields an electric field leaking from the drain wire 7 into the
display area of the pixel. The upper pixel electrode 14 and
the shield common electrode 15 are formed by patterning the
same layer on the interlayer insulating film 13. The upper
pixel electrode 14 and the shield common electrode 15 are
located to be nearer to the liquid crystal layer 200 than the
scan line 2 and the drain wire 7, so that they are located at
the uppermost layer as the wire layer and formed of a
transparent material such as ITO or the like. The upper pixel
electrode 14 is connected to the lower pixel electrode 11
through a contact hole 17 penetrating through the insulating
film 13 in the vertical direction. The shield common elec-
trode 15 is likewise connected to the common wire 3 as the
lower layer through a contact hole 18 penetrating through
the insulating film 13 in the vertical direction.

[0007] Thereafter, the upper pixel electrode 14 and the
shield common electrode 15 are formed on the interlayer
insulating film 13, and then the surface of the display area
is covered by an orientation film (not shown) and subjected
to a rubbing treatment to form a TFT substrate 100. Fur-
thermore, a color filter (CF) substrate 300 is disposed so as
to face the TFT substrate 100, and a liquid crystal layer 200
is sandwiched and held between the TFT substrate 100 and
the color filter substrate 300.
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[0008] However, the conventional liquid crystal display
device thus constructed has such a structure that when an
interlayer short-circuit occurs between the shield common
electrode 15 and the drain wire 7, it is impossible to separate
the short-circuited portion by laser cut.

SUMMARY OF THE INVENTION

[0009] An object of the present invention is to provide a
liquid crystal display device which can separate away a
short-circuited portion by laser cut even when an interlayer
short-circuiting occurs between a shield common electrode
and a drain wire.

[0010] A liquid crystal display device according to the
present invention comprises: a first substrate; a gate wire and
a common wire which are provided in parallel to each other
on the first substrate; a first insulating film provided on the
first substrate so as to cover the gate wire and the common
wire; a drain wire provided on the first insulating film so as
to cross the gate wire and the common wire; a second
insulating film provided on the first insulating film so as to
cover the drain wire; a common electrode and a pixel
electrode which are formed of a transparent material and
provided on the second insulating film so as to be disposed
in parallel and facing each other to form a parallel facing
electrode portions; a second substrate disposed so as to face
the first substrate; and a liquid crystal layer sandwiched
between the first substrate and the second substrate. The
common electrode covers the drain wire in the width direc-
tion while the width of the common electrode is set to be
larger than the width of the drain wire, and is provided with
a slit portion (non-electrode portion) at a part of the overlap
portion thereof with the drain wire. An electric field is
generated between the common electrode and the pixel
electrode in the parallel facing electrode portions to rotate
liquid crystal molecules of the liquid crystal layer in a plane
parallel to the first substrate, thereby making a display.

[0011] In this case, it is preferable that the slit portion
(non-¢lectrode portion) of the common electrode is disposed
to be as near to the common wire as possible. Furthermore,
it is preferable that the length of the slit portion of the
common electrode in the direction parallel to the drain wire
is as small as possible (several micron-m order) to the extent
that it can be cut by laser repair.

[0012] According to the liquid crystal display device of
the present invention, the slit portion (non-electrode portion)
is provided in the shield common electrode overlapped with
the lower drain wire. Therefore, even when the interlayer
short-circuiting occurs between the drain wire and the shield
common electrode, it induces a line defect as a critical defect
to a display on the screen, however, the line defect can be
repaired by cutting both sides of the slit with laser repair to
separate the short-circuited portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a plan view showing a conventional
liquid crystal display device.

[0014] FIG. 2 is a cross-sectional view taken along I-I line
of FIG. 1 and FIG. 3.

[0015] FIG. 3 is a plan view showing a liquid crystal
display device according to a first embodiment of the present
invention.
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[0016] FIG. 4 is a plan view showing a liquid crystal
display device according to a second embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0017] A liquid crystal display device according to an
embodiment of the present invention will be described with
reference to the accompanying drawings. FIG. 3 is a plan
view showing a pixel at a TFT substrate of the liquid crystal
display device according to the first embodiment of the
present invention. FIG. 2 is also a cross-sectional view
taken along I-I line of FIG. 3, and it is common to the
cross-sectional view taken along I-I line of FIG. 1 showing
the conventional liquid crystal display device. In the fol-
lowing embodiment, the pixel electrodes 11, 14 and the
common electrode 7 provided in parallel to the pixel elec-
trodes are designed in a V-shaped form. As a matter of
course, the present invention may be applied to the pixel
electrodes 11, 14 and the common electrode 7 of the linear
shape.

[0018] Ascan line 2 formed of Cr film and a common wire
3 in parallel to the scan line 2 are formed on a transparent
substrate 1. Subsequently, insulating film is deposited on the
scan line 2 and the common wire 3 so as to cover them and
a drain wire 7 for supplying a pixel signal is formed on the
insulating film. A drain electrode 8 as a part of the drain wire
7 and a source electrode 9 are connected to a semiconductor
layer 6. The source electrode 9 constitutes a storage elec-
trode 10 on the common wire 3, and extends to the center of
a pixel to form a pixel electrode 11. The semiconductor layer
6, the drain electrode 8, the source electrode 9 and the scan
line 2 below the semiconductor layer 6 constitute a thin film
transistor as a switching element 21. Reference numeral 20
represents a storage.

[0019] Subsequently, an interlayer insulating film 13 is
formed on the insulating film 5. An upper pixel electrode 14
for applying an electric field to a liquid crystal and a shield
common electrode 15 are formed on the interlayer insulating
film 13.

[0020] The shield common electrode 15 shields an electric
field leaking from the drain wire 7 into the display area of
the pixel. The upper pixel electrode 14 and the shield
common electrode 15 are formed by patterning the same
layer on the interlayer insulating film 13. The upper pixel
electrode 14 and the shield common electrode 15 are located
to be nearer to the liquid crystal layer than the scan line 2 and
the drain wire 7, so that they are located at the uppermost
layer as the wire layer and formed of a transparent material.
The upper pixel electrode 14 is connected to the lower pixel
electrode 11 through a contact hole 17 penetrating through
the insulating film in the vertical direction. The shield
common electrode 15 is likewise connected to the lower
common wire 3 through a contact hole 18 penetrating
through the insulating film in the vertical direction.

[0021] Furthermore, the shield common electrode 15 is
provided so as to be overlapped with the drain wire 7 formed
in the lower layer of the shield common electrode 15, and
designed to have a larger width than the drain wire 7.
Furthermore, a slit portion 16 is provided in the shield
common electrode 15 at the overlap portion with the drain
wire 7. The slit portion 16 is a portion lacking the electrode.
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[0022] The upper pixel electrode 14 and the shield com-
mon electrode 15 are formed on the interlayer insulating film
13, and then the surface of the display area is covered by an
orientation film (not shown) and subjected to a rubbing
treatment to form a TFT substrate 100. Furthermore, a color
filter substrate 300 is disposed so as to face the TFT substrate
100, and a liquid crystal layer 200 is sandwiched and held
between the TFT substrate 100 and the color filter substrate
300.

[0023] The liquid crystal display device thus constructed
is a liquid crystal display device in which an electric field is
generated between the shield common electrode 15 and the
pixel electrode 11 and 14 which are the parallel facing
electrode portions to rotate liquid crystal molecules of the
liquid crystal layer 200 within a plane parallel to the TFT
substrate 100, thereby making a display. The shield common
electrode 15 covers the drain wire 7 in the width direction
thereof while the width thereof is larger than the width of the
drain wire 7, and is provided with the slit portion 16
(non-electrode portion) at a part of the overlap portion with
the drain wire 7.

[0024] As described above, in the liquid crystal display
device according to this embodiment, the slit portion 16
(non-electrode portion) is provided in the shield common
electrode 15 overlapped with the lower drain wire 7. In this
case, when a short-circuited portion 12 occurs between the
shield common electrode 15 and the drain wire 17 due to
some factor in a process, it appears as a line defect of the
drain wire 7 serving as a critical defect on the display of the
screen. Therefore, laser cut is applied to both sides of the slit
portion 16 as indicated at laser cut portions 19, and the
short-circuited portion 12 of the shield common electrode 15
can be separated, so that the line defect can be extinguished/
repaired.

[0025] Next, a liquid crystal display device according to a
second embodiment of the present invention will be
described with reference to a plan view of FIG. 4. This
embodiment is for the case in which the slit portion 16
(non-electrode portion) provided in the shield common
electrode 15 cannot be disposed on the common wire 3 for
some reason. In the embodiment, the slit portion 16 is
disposed so as to be as near to the common wire 3 as
possible. In this embodiment, laser cut is also applied to both
sides of the slit portion 16 as indicated at laser cut portions
19, and the short-circuited portion 12 of the shield common
electrode 15 can be separated, so that the line defect can be
extinguished/repaired. The second embodiment has the
same action and effect as the first embodiment.

What is claimed is:
1. A liquid crystal display device, comprising:

a first substrate;

a gate wire and a common wire which are provided in
parallel to each other on the first substrate;

a first insulating film provided on the first substrate so as
to cover the gate wire and the common wire;

a drain wire provided on the first insulating film so as to
cross the gate wire and the common wire;

a second insulating film provided on the first insulating
film so as to cover the drain wire;
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a common electrode and a pixel electrode which are
formed of a transparent material and provided on the
second insulating film so as to be disposed in parallel
and facing each other to form a parallel facing electrode
portions, the common electrode covering the drain wire
in the width direction while the width of the common
electrode is set to be larger than the width of the drain
wire, and being provided with a slit portion (non-
electrode portion) at a part of the overlap portion
thereof with the drain wire;

a second substrate disposed so as to face the first sub-
strate; and

a liquid crystal layer sandwiched between the first sub-
strate and the second substrate,
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wherein an electric field is generated between the com-
mon electrode and the pixel electrode in the parallel
facing electrode portions to rotate liquid crystal mol-
ecules of the liquid crystal layer in a plane parallel to
the first substrate, thereby making a display.

2. The liquid crystal display device according to claim 1,
wherein the slit portion (non-electrode portion) of the com-
mon electrode is disposed to be as near to the common wire
as possible.

3. The liquid crystal display device according to claim 2,
wherein the length of the slit portion of the common
electrode in the direction parallel to the drain wire is as small
as possible to the extent that the slit portion can be cut by
laser repair.
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