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LIQUID CRYSTAL PANEL

FIELD OF THE INVENTION

[0001] The present invention relates to a liquid crystal
panel, and more particularly to a liquid crystal panel for
improving the quality of the display of the panel.

BACKGROUND OF THE INVENTION

[0002] Recently, with the development of semiconductor
technology and manufacturing art, thin film transistor liquid
crystal display (TFT-LCD) has the features of higher quality,
lower power consumption, less radiation, and smaller size so
it is gradually becoming a mainstream product in the market.
An LCD panel generally comprises an array substrate of thin
film transistors, a color filter substrate, and a layer of liquid
crystal material between the thin film transistor array sub-
strate and the color filter substrate. A plurality of scanlines are
vertically interlaced with a plurality of data lines on the array
substrate which delimits a plurality of pixel areas, and a
plurality of pixel driving circuits driving the pixels. Wherein
the color filter substrate is a transparent glass substrate, a
transparent conductive film formed on the thereof by sputter-
ing of indium-tin oxide (ITO) or indium zinc oxide (IZO).
The transparent conductive film electrically connects a power
source of the common electrode and the corresponding pixel
electrode provided on the array substrate to produce a prede-
termined voltage in order to control the twist of the LCD
panel.

[0003] Referring to FIGS. 1 and 2, a traditional LCD panel
is disclosed and comprises a plurality of data lines, a plurality
of scan lines, and a plurality of pixel driving circuits. In FIG.
1, two data lines 11 and a scan line 12 are shown for illustra-
tion. The scan line 12 is vertically interlaced with the data
lines 11 on an array substrate 14 and the pixel driving circuits
13 are disposed between the corresponding scan line 12 and
the corresponding data line 11. The data lines 11 and scan
lines 12 are generally made of a single metal in order to
vertically align, since the impedance of the metal line is
inversely proportional to the thickness of the thereof, and the
impedance of a single metal is higher. Referring to FIG. 3, the
impedance of the scan line 12 is too high thus resulting in the
delay ofthe signal ofa gate. This produces problems of wrong
charge, crosstalk and fan-out mura. Even if the impedance of
the scan line 12 is reduced by increasing the width of the line
or by increasing the thickness of the line to solve the prob-
lems, which lead to the increase of the capacitance value or
the process becomes more difficult and more line material is
wasted. Therefore, these problems still cannot be solved,

SUMMARY OF THE INVENTION

[0004] In view of this, the present invention provides a
liquid crystal panel which is used to solve the problems
caused by the large impedance of the scan lines, namely
wrong charge, crosstalk, and fan-out mura.

[0005] A primary object of the present invention is to pro-
vide an LCD panel by electrically connecting the second
metal wiring layer with the third metal wiring layer to reduce
the impedance of the scan lines.

[0006] A secondary object of the present invention is to
provide an LCD panel by electrically connecting the second
metal wiring layer with the third metal wiring layer to solve
the problems of wrong charge, crosstalk, and fan-out mura.
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[0007] To achieve the above objects, the present invention
provides a liquid crystal panel which comprises an array
substrate of thin film transistor, a color filter substrate, and a
layer of liquid crystal material between the thin film transistor
array substrate and the color filter substrate, wherein a surface
of the array substrate close to the layer of liquid crystal
material comprises a plurality of data lines, a plurality of scan
lines and a plurality of display units, each of the data lines has
a first metal wiring layer, the scan lines are vertically inter-
laced with the data lines, and each of the scan lines has: a
second metal wiring layer interlaced with the first metal wir-
ing layer, a third metal wiring layer located above the second
metal wiring layer, and two transparent conductive lines
spaced apart from each other and located between the second
metal wiring layer and the third metal wiring layer, wherein
one of the transparent conductive lines electrically connects
the second metal wiring layer to a front end of the third metal
wiring layer, and the other thereof electrically connects the
second metal wiring layer to a rear end of the third metal
wiring layer, each of the data lines electrically connects to the
corresponding data line and the corresponding scan line,
wherein the first metal wiring layer and the third metal wiring
layer are made of the same metal, and the second metal wiring
layer is made of a metal different therefrom.

[0008] Inoneembodiment of the present invention, each of
the transparent conductive lines comprises: an inner portion
away from the corresponding data line, and an outer portion
close to the corresponding data line.

[0009] In one embodiment of the present invention, the
liquid crystal panel further comprises: a first insulating layer
formed on the second metal wiring layer, a lower through hole
formed in the first insulating layer and connected the second
metal wiring layer to the outer portion of the transparent
conductive line, a second insulating layer formed on the first
insulating layer and covered on the transparent conductive
lines, and an upper through hole formed in the second insu-
lating layer and connected the inner portion of the transparent
conductive line to the third metal wiring layer.

[0010] In one embodiment of the present invention, the
first, second and third metal wiring layers are selected respec-
tively from chromium (Cr), molybdenum (Mo) or Cr—Mo
alloys.

[0011] Moreover, to achieve the above objects, the present
invention provides a liquid crystal panel which comprises an
array substrate of thin film transistor, a color filter substrate,
and a layer of liquid crystal material between the thin film
transistor array substrate and the color filter substrate,
wherein a surface of the array substrate close to the layer of
liquid crystal material comprises a plurality of data lines, a
plurality of scan lines and a plurality of display units, each of
the data lines has a first metal wiring layer, the scan lines are
vertically interlaced with the data lines, and each of the scan
lines has: a second metal wiring layer interlaced with the first
metal wiring layer, a third metal wiring layer located above
the second metal wiring layer, and two transparent conductive
lines spaced apart from each other and located between the
second metal wiring layer and the third metal wiring layer,
wherein one of the transparent conductive lines electrically
connects the second metal wiring layer to a front end of the
third metal wiring layer, and the other thereof electrically
connects the second metal wiring layer to a rear end of the
third metal wiring layer, each of the display units electrically
connects to the corresponding data line and the corresponding
scan line.
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[0012] Inoneembodiment of the present invention, each of
the transparent conductive lines comprises: an inner portion
away from the corresponding data line, and an outer portion
close to the corresponding data line.

[0013] In one embodiment of the present invention, the
liquid crystal panel further comprises: a first insulating layer
formed on the second metal wiring layer, a lower through hole
formed in the first insulating layer and connected the second
metal wiring layer to the outer portion of the transparent
conductive line, a second insulating layer formed on the first
insulating layer and covered on the transparent conductive
lines, and an upper through hole formed in the second insu-
lating layer and connected the inner portion of the transparent
conductive line to the third metal wiring layer.

[0014] Inoneembodiment of the present invention, the first
metal wiring layer and the third metal wiring layer are made
of the same metal, and the second metal wiring layer is made
of a metal different therefrom.

[0015] In one embodiment of the present invention, the
first, second and third metal wiring layers are selected respec-
tively from chromium (Cr), molybdenum (Mo) or Cr—Mo
alloys.

[0016] Moreover, to achieve the above objects, the present
invention provides a liquid crystal panel which comprises a
plurality of data lines, a plurality of scan lines and a plurality
of display units, wherein each of the data lines has a first metal
wiring layer, the scan lines are vertically interlaced with the
data lines, and each of the scan lines comprises: a second
metal wiring layer interlaced with the first metal wiring layer,
a third metal wiring layer located above the second metal
wiring layer, and a single transparent conductive line spaced
apart from each other and located between the second metal
wiring layer and the third metal wiring layer, wherein an end
of the transparent conductive line electrically connects the
second metal wiring layer to a front end of the third metal
wiring layer, and the other end of the transparent conductive
line electrically connects the second metal wiring layer to a
rear end of the third metal wiring layer, each of the display
units electrically connects to the corresponding data line and
the corresponding scan line.

[0017] Inoneembodiment ofthe present invention, alength
of the transparent conductive line is greater than that of the
third metal wiring layer.

[0018] In one embodiment of the present invention, the
transparent conductive line has a front portion and a rear
portion, the front portion and the rear portion are close to two
of the adjacent data lines, respectively, each of the front
portion and the rear portion forms an upper through hole and
a lower through hole, respectively, the upper through hole
electrically connects to the third metal wiring layer. and the
lower through hole electrically connects to the second metal
wiring layer.

[0019] In one embodiment of the present invention, the
liquid crystal panel further comprises: a first insulating layer
formed on the second metal wiring layer; a pair of lower
through holes formed in the first insulating layer and con-
nected the second metal wiring layer to the front portion and
the rear portion of the transparent conductive line, respec-
tively; a second insulating layer formed on the first insulating
layer and covered on the transparent conductive lines; and a
pair of upper through holes formed in the second insulating
layer and connected the front portion and the rear portion of
the transparent conductive line to the third metal wiring layer,
respectively.
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[0020] Inoneembodiment of the present invention, the first
and third metal wiring layers are made of the same metal, and
the second metal wiring layer is made of a metal different
therefrom.

[0021] As stated above, the second and third metal wiring
layers can form a parallel connection by electrically connect-
ing the second metal wiring layer with the third metal wiring
layer, so that the impedance of the scan lines can be reduced,
and thereby solve the problems of wrong charge, crosstalk,
and fan-out mura to improve the quality of the display of the
panel. Otherwise, the transparent conductive lines are spaced
apart from each other and located between the second and
third metal wiring layers which can avoid the second and third
metal wiring layers forming a short circuit,

DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a schematic view of a traditional LCD
panel;
[0023] FIG. 2 is a cross-sectional view of the LCD panel

according to a scan line in FIG. 1;

[0024] FIG. 3 is a schematic view of a waveform signal of
a gate of the traditional LCD panel;

[0025] FIG. 4is a schematic view of an LCD panel accord-
ing to a first preferred embodiment of the present invention;
[0026] FIG. 5 is a cross-sectional view of the LCD panel
according to a scan line in FIG. 4;

[0027] FIG. 6 is a schematic view of a waveform signal of
a gate according to the first preferred embodiment of the
present invention;

[0028] FIG. 7is a schematic view of an LCD panel accord-
ing to a second preferred embodiment of the present inven-
tion; and

[0029] FIG. 8 is a cross-sectional view of the LCD panel
according to a scan line in FIG. 7.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0030] The structure and the technical means adopted by
the present invention to achieve the above and other objects
can be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings. Furthermore, directional terms described by
the present invention, such as upper, lower, front, back, left,
right, inner, outer, side, longitudinal/vertical, transverse/hori-
zontal, etc., are only directions by referring to the accompa-
nying drawings, and thus the used directional terms are used
to describe and understand the present invention, but the
present invention is not limited thereto.

[0031] Referring to FIGS. 4 and 5, an LCD panel 100
according to a first preferred embodiment of the present
invention is illustrated and comprises an array substrate of
thin film transistor (TFT array substrate) 20, a color filter
substrate (CF substrate, not shown), and a layer of liquid
crystal material (not shown) between the thin film transistor
array substrate and the color filter substrate, wherein a surface
of the array substrate 20 close to the layer of liquid crystal
material (inner surface) comprises a plurality of data lines 21,
a plurality of scan lines 22, a plurality of display units 23, a
first insulating layer 24, a second insulating layer 25, a third
insulating layer 26, a plurality of lower through holes 27, and
aplurality of upper through holes 28. In FIG. 4, two data lines
21 and a scan line 22 are shown on the array substrate 20 for
illustration. The structures, installation relationships and
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operations of each of the above components according to the
present invention will be described in detail as follows by the
preferred embodiments and with FIGS. 4-6 hereinafter.
[0032] Referring to FIGS. 4 and 5, in the LCD panel 100 of
the present invention, a photo-etching-process (PEP) is pro-
cessed on the array substrate 20 to form the data lines 21 and
scan lines 22, wherein the array substrate 20 has a plurality of
pixel areas 201.

[0033] Referringstillto FIGS. 4 and 5, each ofthe data lines
21 has a first metal wiring layer 211, the scan lines 22 verti-
cally interlaced with the data lines 21, each of the scan lines
22 has a second metal wiring layer 221, a third metal wiring
layer 222, and two transparent conductive lines 223 and 223',
the second metal wiring layer 221 is interlaced with the first
metal wiring layer 221, the third metal wiring layer 222 is
located above the second metal wiring layer 221, the trans-
parent conductive lines 223 and 223" are spaced apart from
each other and located between the second metal wiring layer
221 and the third metal wiring layer 222. In the preferred
embodiment, the first metal wiring layer 211 and the third
metal wiring layer 222 are made of the same metal, the second
metal wiring layer 221 is made of a metal different therefrom,
and the first , second, and third metal wiring layers 211, 221
and 222 are selected respectively from chromium (Cr),
molybdenum (Mo) or Cr—Mo alloys.

[0034] Referring still to FIGS. 4 and 5, each of the trans-
parent conductive lines 223 and 223' comprises an inner
portion 228 and an outer portion 229. The inner portion 228 is
away from the corresponding data line 21, and the outer
portion 229 is close to the corresponding data line 21. One of
the transparent conductive lines 223 electrically connects the
second metal wiring layer 221 to a front end of the third metal
wiring layer 222, and the other transparent conductive line
223 electrically connects the second metal wiring layer to a
rear end of the third metal wiring layer 222. In the preferred
embodiment, the transparent conductive lines 223 and 223'
are made of indium tin oxide (ITO).

[0035] Referring back to FIGS. 4 and 5, the first insulating
layer 24 is formed on the second metal wiring layer 221, the
lower through hole 27 is formed in the first insulating layer 24
and connects the second metal wiring layer 221 to the outer
portion 229 of the transparent conductive lines 223 and 223'.
The second insulating layer 25 is formed on the first insulat-
ing layer 24 and covered on the transparent conductive lines
223 and 223, the upper through hole 28 is formed in the
second insulating layer 25 and connects the inner portion 228
of the transparent conductive lines 223 and 223" to the third
metal wiring layer 222.

[0036] Referring still to FIGS. 4 and 5, each of the display
units 23 electrically connects to the corresponding data line
21 and the corresponding scan line 22, and the display units
23 (e.g., a pixel driving circuit and a pixel electrode) are
disposed in the corresponding pixel areas 201.

[0037] Referring still to FIGS. 4 and 5, the third metal
wiring layer 222 is located above the second metal wiring
layer 221, and the third metal wiring layer 222 and the second
metal wiring layer 221 are electrically connect by the upper
through hole 28 and the lower through hole 27 according to
the above description. The second metal wiring layer 221 and
the third metal wiring layer 222 can form a parallel connec-
tion, referring to FIGS. 6, so that the impedance of the scan
lines can be reduced, and the delay of the signal of a gate can
be avoided to solve the problem of wrong charge, crosstalk
and fan-out mora and thus improve the quality of the display
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of the panel. Otherwise, the transparent conductive lines 223
and 223" are spaced apart from each other and located
between the second and third metal wiring layers 221 and
222, so that it can avoid the second and third metal wiring
layers 221 and 222 forming a short circuit.

[0038] Referring to FIGS. 7 and 8, a semiconductor wafer
100 according to a second embodiment of the present inven-
tion 1s illustrated and similar to the first embodiment, so that
the second embodiment uses similar terms or numerals of the
first embodiment. As shown, the difference of the second
embodiment is that each of the data lines 21 has a first metal
wiring layer 211, and the scan lines 22 is vertically interlaced
with the data lines 21, wherein each of the scan lines 22
comprises a second metal wiring layer 221, a third metal
wiring layer 222 and a single transparent conductive line 223,
wherein the second metal wiring layer 221 is interlaced with
the first metal wiring layer 211, the third metal wiring layer
222 is located above the second metal wiring layer 221, and
the single transparent conductive line 223 are spaced apart
from each other and located between the second metal wiring
layer 221 and the third metal wiring layer 222, an end of the
transparent conductive line 223 electrically connects the sec-
ond metal wiring layer 221 to a front end of the third metal
wiring layer 222, and the other end of the transparent con-
ductive line 223 electrically connects the second metal wiring
layer 221 to a rear end of the third metal wiring layer 222.
[0039] Referring still to FIGS. 7 and 8, the transparent
conductive line 223 has a front portion 226 and a rear portion
227, and the length of the transparent conductive line 223 is
greater than that of the third metal wiring layer 222. The front
portion 226 and the rear portion 227 are close to two of the
adjacent data lines21, respectively, wherein each of the front
portion 226 and the rear portion 227 forms an upper through
hole 28 and a lower through hole 27, respectively, the upper
through hole 28 electrically connects to the third metal wiring
layer 222, and the lower through hole 27 electrically connects
to the second metal wiring layer 221.

[0040] Referring back to FIGS. 7 and 8, each of display
units 23 electrically connects to the corresponding data line
21 and the corresponding scan line 22, and the display units
23. In the preferred embodiment, the first and third metal
wiring layers 211 and 222 are made of the same metal, and the
second metal wiring layer 221 is made of a metal different
therefrom, and the first, second, and third metal wiring layers
211, 221, and 222 are selected respectively from chromium
(Cr), molybdenum (Mo) or Cr—Mo alloys.

[0041] Referring still to FIGS. 7 and 8, the liquid crystal
panel 100 further comprises a first insulating layer 24, a pair
of lower through holes 27, a second insulating layer 25, and a
pair of upper through holes 28. The first insulating layer 24 is
formed on the second metal wiring layer 221, and the lower
through holes 27 is formed in the first insulating layer 24 and
connects the second metal wiring layer 221 to the front por-
tion 226 and the rear portion 227 of the transparent conduc-
tive line 223, respectively. The second insulating layer 25 is
formed on the first insulating layer 24 and covered on the
transparent conductive lines 223, and the upper through holes
28 are formed in the second insulating layer 25 and connect
the front portion 226 and the rear portion 227 of the transpar-
ent conductive line 223 to the third metal wiring layer 222,
respectively.

[0042] Referring still to FIGS. 7 and 8, the third metal
wiring layer 222 is located above the second metal wiring
layer 221, and the third metal wiring layer 222 and the second
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metal wiring layer 221 are electrically connect by the upper
through hole 28 and the lower through hole 27 according to
the above description. The second metal wiring layer 221 and
the third metal wiring layer 222 can formed a parallel con-
nection, so that the impedance of the scan lines can be
reduced, and the delay of the signal of a gate can be avoided
to solve the problems of wrong charge, crosstalk and fan-out
mura and thus improve the quality of the display of the panel.
Otherwise, the transparent conductive lines 223 and 223' are
spaced apart from each other and located between the second
and third metal wiring layers 221 and 222 which can avoid the
second and third metal wiring layers 221 and 222 forming a
short circuit.

[0043] The present invention has been described with a
preferred embodiment thereofand it is understood that many
changes and modifications to the described embodiment, can
be carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.

What is claimed is:

1. A liquid crystal panel, comprising an array substrate of
thin film transistor, a color filter substrate, and a layer ofliquid
crystal material between the thin film transistor array sub-
strate and the color filter substrate, wherein a surface of the
array substrate close to the layer of liquid crystal material
comprises:

a plurality of data lines, each of which has a first metal
wiring layer;

a plurality of scan lines vertically interlaced with the data
lines, each of the scan lines having: a second metal
wiring layer interlaced with the first metal wiring layer,
athird metal wiring layer located above the second metal
wiring layer, and two transparent conductive lines
spaced apart from each other and located between the
second metal wiring layer and the third metal wiring
layer, wherein one of the transparent conductive lines
electrically connects the second metal wiring layer to a
front end of the third metal wiring layer, and the other
thereof electrically connects the second metal wiring
layer to a rear end of the third metal wiring layer: and

aplurality of display units, each of which electrically con-
nects to the corresponding data line and the correspond-
ing scan line;

wherein the first metal wiring layer and the third metal
wiring layer are made of the same metal, and the second
metal wiring layer is made of a metal different there-
from.

2. The liquid crystal panel according to claim 1, wherein
each of the transparent conductive lines comprises: an inner
portion away from the corresponding data line, and an outer
portion close to the corresponding data line.

3. The liquid crystal panel according to claim 2, wherein
the liquid crystal panel further comprises: a first insulating
layer formed on the second metal wiring layer, a lower
through hole formed in the first insulating layer and con-
nected the second metal wiring layer to the outer portion of
the transparent conductive line, a second insulating layer
formed on the first insulating layer and covered on the trans-
parent conductive lines, and an upper through hole formed in
the second insulating layer and connected the inner portion of
the transparent conductive line to the third metal wiring layer.
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4. The liquid crystal panel according to claim 1, wherein
the first, second, and third metal wiring layers are selected
respectively from chromium (Cr), molybdenum (Mo) or
Cr—DMo alloys.

5. A liquid crystal panel, comprising:

a plurality of data lines, each of which has a first metal

wiring layer;

a plurality of scan lines vertically interlaced with the data
lines, each of the scan lines having: a second metal
wiring layer interlaced with the first metal wiring layer,
athird metal wiring layer located above the second metal
wiring layer, and two transparent conductive lines
spaced apart from each other and located between the
second metal wiring layer and the third metal wiring
layer, wherein one of the transparent conductive lines
electrically connects the second metal wiring layer to a
front end of the third metal wiring layer, and the other
thereof electrically connects the second metal wiring
layer to a rear end of the third metal wiring layer; and

a plurality of display units, each of which electrically con-
nects to the corresponding data line and the correspond-
ing scan line.

6. The liquid crystal panel according to claim 5, wherein
each of the transparent conductive lines comprises: an inner
portion away from the corresponding data line, and an outer
portion close to the corresponding data line.

7. The liquid crystal panel according to claim 6, wherein
the liquid crystal panel further comprises: a first insulating
layer formed on the second metal wiring layer, a lower
through hole formed in the first insulating layer and con-
nected the second metal wiring layer to the outer portion of
the transparent conductive line, a second insulating layer
formed on the first insulating layer and covered on the trans-
parent conductive lines, and a above through hole formed in
the second insulating layer and connected the inner portion of
the transparent conductive line to the third metal wiring layer.

8. The liquid crystal panel according to claim 5, wherein
the first and third metal wiring layers are made of the same
metal, and the second metal wiring layer is made of a metal
different therefrom.

9. The liquid crystal panel according to claim 8, wherein
the first, second, and third metal wiring layers are selected
respectively from chromium (Cr), molybdenum (Mo) or
Cr—DMo alloys.

10. A liquid crystal panel, comprising:

a plurality of data lines, each of which has a first metal

wiring layer;

a plurality of scan lines vertically interlaced with the data
lines, each of the scan lines comprising: a second metal
wiring layer interlaced with the first metal wiring layer,
athird metal wiring layer located above the second metal
wiring layer, and a single transparent conductive line
spaced apart from each other and located between the
second metal wiring layer and the third metal wiring
layer, wherein an end of the transparent conductive line
electrically connects the second metal wiring layer to a
front end of the third metal wiring layer, and the other
end of the transparent conductive line electrically con-
nects the second metal wiring layer to a rear end of the
third metal wiring layer; and

a plurality of display units, each of which electrically con-
nects to the corresponding data line and the correspond-
ing scan line.
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11. The liquid crystal panel according to claim 10, wherein
alength of the transparent conductive line is greater than that
of the third metal wiring layer.

12. The liquid crystal panel according to claim 10, wherein
the transparent conductive line has a front portion and a rear
portion, the front portion and the rear portion are close to two
of the adjacent data lines, respectively, each of the front
portion and the rear portion forms an upper through hole and
a lower through hole, respectively, the upper through hole
electrically connects to the third metal wiring layer. and the
lower through hole electrically connects to the second metal
wiring layer.

13. The liquid crystal panel according to claim 12, wherein
the liquid crystal panel further comprises: a first insulating
layer formed on the second metal wiring layer; a pair of lower
through holes formed in the first insulating layer and con-
nected the second metal wiring layer to the front portion and
the rear portion of the transparent conductive line, respec-
tively;

a second insulating layer formed on the first insulating
layer and covered on the transparent conductive lines;
and a pair of upper through holes formed in the second
insulating layer and connected the front portion and the
rear portion of the transparent conductive line to the
third metal wiring layer, respectively.

14. The liquid crystal panel according to claim 10, wherein
the first and third metal wiring layers are made of the same
metal, and the second metal wiring layer is made of a metal
different therefrom.
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