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OPPOSED SUBSTRATE, MANUFACTURING
METHOD THEREOF AND LCD TOUCH
PANEL

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to the
field of liquid crystal displays, in particularly to an opposed
substrate, amanufacturing method thereof and a liquid crystal
display touch panel.

BACKGROUND

[0002] Touch screens are common information entry
equipments at present, which allow man machine interaction
in a simple, convenient and natural way, and become a new
type of multimedia interactive equipments. Capacitive touch
screens have advantages such as sensitive touch response and
support for multipoint touch. The Advanced-super Dimen-
sional Switching technology (ADS) can improve the picture
quality of TFT-LCDs and has advantages of high resolution,
high transmissivity, low power dissipation, wide viewing
angles, high opening ratio, low chromatic aberration, and no
push mura, etc. In view of the above, ADS capacitive touch
screens have become popular for medium and high end
mobile phones in the world.

[0003] FIG. 1is a simplified schematic diagram showing
the structure of an ADS type TFT-LCD. With reference to
FIG. 1, a prior art ADS type TFT-LCD comprises: an array
substrate 8, a color filter substrate 9 and a liquid crystal layer
10 filled in between the array substrate 8 and the color filter
substrate 9, wherein the array substrate 8 has strip common
electrodes 81 formed on a side close to the liquid crystal layer
10, and the common electrodes 81 can form planar electric
fields in the liquid crystal layer 10 which can control deflec-
tion of liquid crystal molecules in the liquid crystal layer 10
for liquid crystal display; the color filter substrate 9 has a layer
of transparent conductive film 91 deposited on its back sur-
face to mitigate influence of'static electricity in external envi-
ronment on display quality.

[0004] It can be seen that a layer of transparent conductive
film function as a static electricity protective layer is depos-
ited on the back surface of the color filter substrate during
manufacturing process of prior art ADS TFT-LCD to mitigate
influence of static electricity in external environment on the
display quality. In addition, during the manufacturing process
of a capacitive touch screen, a metal film and a transparent
conductive film are deposited sequentially on a glass sub-
strate. If a capacitive touch screen is made on an existing ADS
product, the static electricity protective layer (e.g. ITO layer)
of the ADS product will certainly form a large capacitance
with the capacitive touch layer (e.g. ITO layer), thereby com-
promising sensitivity of touch response. However, omitting
the static electricity protective layer for ADS will influence
display quality ofa LCD.

SUMMARY

[0005] An object of the present invention is to provide an
opposed substrate, a manufacturing method thereof and a
liquid crystal display touch panel that ensure high display
quality while ensuring good touch effect.

[0006] According to the first aspect of the present inven-
tion, there is provided an opposed substrate for touch liquid
crystal display, comprising:

[0007] a substrate;
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[0008] a static electricity protective electrode formed over
the substrate;
[0009] abridging electrode formed over the static electric-

ity protective electrode; and

[0010] a touch induction electrode formed over the bridg-
ing electrode, wherein the touch induction electrode com-
prises at least two transverse sub-units and at least two lon-
gitudinal sub-units, distribution of the static electricity
protective electrode on the substrate corresponds to dummy
regions between the at least two transverse sub-units and the
atleast two longitudinal sub-units, wherein the static electric-
ity protective electrode, the bridging electrode and the touch
induction electrode are insulated from each other.

[0011] According to the second aspect of the present inven-
tion, there is provided a liquid crystal display touch panel,
comprising: an array substrate, the above-mentioned opposed
substrate and a liquid crystal layer filled in between the array
substrate and the opposed substrate.

[0012] According to the third aspect of the present inven-
tion, there is provided a method for manufacturing an
opposed substrate, comprising:

[0013] providing a substrate;

[0014] forming a static electricity protective electrode over
the substrate;

[0015] forming a bridging electrode over the static electric-

ity protective electrode; and

[0016] forming a touch induction electrode over the bridg-
ing electrode, wherein the touch induction electrode com-
prises at least two transverse sub-units and at least two lon-
gitudinal sub-units, distribution of the static electricity
protective electrode on the substrate corresponds to dummy
regions between the at least two transverse sub-units and the
atleast two longitudinal sub-units, wherein the static electric-
ity protective electrode, the bridging electrode and the touch
induction electrode are insulated from each other.

[0017] Compared with prior art, the present invention both
ensures high display quality and ensures good touch effect by
modifying the pattern of the static electricity protective lay-
er’s ITO and making it cooperate with the capacitive touch
layer’s ITO.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] TInorderto clearly illustrate the technical solution of
the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the invention and thus are not limitative of
the invention.

[0019] FIG. 1isaschematic diagram showing a structure of
a prior art ADS type TFT-LCD;

[0020] FIG. 21is aschematic diagram showinga structure of
a liquid crystal display touch panel according to a preferred
embodiment of the present invention;

[0021] FIG. 3 is a top view showing a capacitive touch
structure of a liquid crystal display touch panel according to
a preferred embodiment of the present invention;

[0022] FIG. 4 is a schematic cross section diagram taken
along line A-A' of FIG. 3;

[0023] FIG. 5 is a schematic cross section diagram taken
along line B-B' of F1G. 3;

[0024] FIG. 6 is a schematic cross section diagram taken
along line C-C' of FIG. 3.
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DETAILED DESCRIPTION

[0025] In order to make objects, technical details and
advantages of the embodiments of the invention apparent, the
technical solutions of the embodiments will be described in a
clearly and fully understandable way in connection with the
drawings related to the embodiments of the invention. Appar-
ently, the described embodiments are just a part but not all of
the embodiments of the invention. Based on the described
embodiments herein, those skilled in the art can obtain other
embodiment(s), without any inventive work, which should be
within the scope of the invention.

[0026] Unless otherwise defined, all the technical and sci-
entific terms used herein have the same meanings as com-
monly understood by one of ordinary skill in the art to which
the present invention belongs. The terms “first,” “second,”
etc., which are used in the description and the claims of the
present application for invention, are not intended to indicate
any sequence, amount or importance, but distinguish various
components. Also, the terms such as “a,” “an,” efc., are not
intended to limit the amount, but indicate the existence of at
lease one. The terms “comprises,” “comprising,” “com-
prises,” “comprising,” etc., are intended to specify that the
elements or the objects stated before these terms encompass
the elements or the objects and equivalents thereof listed after
these terms, but do not preclude the other elements or objects.
The phrases “connect”, “connected”, etc., are not intended to
define a physical connection or mechanical connection, but
may comprise an electrical connection, directly or indirectly.
“On,” “under,” “right,” “left” and the like are only used to
indicate relative position relationship, and when the position
of the object which is described is changed, the relative posi-
tion relationship may be changed accordingly.

[0027] The present invention proposes a improved ADS
type capacitive touch structure that both ensures high display
quality and ensures good touch effect by modifying the pat-
tern of the static electricity protective layer’s ITO and making
it cooperate with the capacitive touch layer’s ITO. The ADS
type capacitive touch structure is formed on an opposed sub-
strate disposed opposite to an array substrate in the liquid
crystal display panel. A color filter substrate is taken as an
example of opposed substrate for the following description,
however the opposed substrate in embodiments of the present
invention is not limited to the color filter substrate, and other
opposed substrates without color filter resin layers formed
thereon are also encompassed within the scope of the present
invention.

[0028] FIG. 2is a schematic diagram showing the structure
ofaliquid crystal display touch panel according to a preferred
embodiment of the present invention. Referring to FI1G. 2, the
liquid crystal display touch panel may comprise: an array
substrate 8, a color filter substrate 9' and a liquid crystal layer
10 filled in between the array substrate 8 and the color filter
substrate 9'.

[0029] The array substrate 8 has strip common electrodes
81 formed on a side close to the liquid crystal layer 10, and
common electrodes 81 can form a planar electric field in the
liquid crystal layer 10 which can control deflection of liquid
crystal molecules in the liquid crystal layer 10 for liquid
crystal display.

[0030] The color filter substrate 9' may comprise: a sub-
strate 1; a color resin layer 92 formed on one side (facing the
liquid crystal layer 10) of the substrate 1; a static electricity
protective electrode 2 formed on the other side (opposite to
the liquid crystal layer 10) of the substrate 1; a bridging
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electrode 4 formed over the static electricity protective elec-
trode 2; and a touch induction electrodes 6 formed over the
bridging electrode 4.

[0031] Referring to FIG. 3, a touch induction electrode 6
comprises two transverse sub-units and two longitudinal sub-
units separated from each other with dummy regions therebe-
tween. Preferably, the dummy regions have the same width.
The distribution of static electricity protective electrode 2 on
the substrate 1 corresponds to dummy regions between the
two transverse sub-units and the two longitudinal sub-units,
and the two longitudinal sub-units are connected directly
while the two transverse sub-units are connected by a bridg-
ing electrode 4.

[0032] Itis noted that the touch induction electrode 6 illus-
trated in FIG. 3 is of a diamond shape with the two longitu-
dinal sub-units connected with each other directly. Of course,
for a touch induction electrode of diamond shape, it is also
possible that the two transverse sub-units are connected
directly, in which case, the two longitudinal sub-units are
connected by the bridging electrode 4. In addition, the above-
mentioned embodiment may also be applied to touch induc-
tion electrodes of other shapes, such as touch induction elec-
trodes with square and rectangular shapes. Then, the
connection between transverse sub-units and between longi-
tudinal sub-units as well as the distribution of static electricity
protective electrode may be implemented similarly to FIG. 3.
In other embodiments of the present invention, the touch
induction electrode 6 may also comprise more than two trans-
verse or longitudinal sub-units, e.g., three longitudinal sub-
units and three transverse sub-units.

[0033] Transparent conducting materials may be used for
static electricity protective electrode 2 and touch induction
electrode 6, comprising, but not limited to indium tin oxide,
indium zinc oxide and aluminum zinc oxide. Metal materials
may be used for bridging electrode 4, comprising, but not
limited to aluminum, chromium, tungsten, tantalum, titanium
and molybdenum.

[0034] In addition, the color filter substrate 9' may further
comprise: a first insulating layer 3 formed between bridging
electrode 4 and static electricity protective electrode 2 for
insulating and isolating bridging electrode 4 from static elec-
tricity protective electrode 2; a second insulating layer 5
formed between touch induction electrodes 6 and bridging
electrode 4 for insulating and isolating touch induction elec-
trodes 6 from bridging electrode 4; and a third insulating layer
7 formed over touch induction electrodes 6 for protecting
touch induction electrodes 6. Photosensitive resin materials
(OC) may be used for the first insulating layer 3, the second
insulating layer 5 and the third insulating layer 7.

[0035] With the above-mentioned liquid crystal display
touch panel, since the distribution of static electricity protec-
tive electrode 2 on the substrate 1 corresponds to dummy
regions between transverse sub-units and longitudinal sub-
units, thus static electricity protective electrode 2 and sub-
units forms a complementary structure, which is used for
preventing static electricity. Then, it is impossible to form a
large capacitance between the static electricity protective lay-
er’s ITO, i.e. static electricity protective electrode 2, and the
capacitive touch layer’s ITO, i.e. touch induction electrodes
6, hence avoiding significant influence on sensitivity of touch
induction.

[0036] Further, with the above-mentioned distribution of
static electricity protective electrode 2, bridging electrode 4
and touch induction electrodes 6, it is also possible to mitigate
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influence of static electricity in external environment on dis-
play quality. Specifically, with reference to FIG. 4, static
charges accumulated in A-A' direction will be released via a
conducting path formed by touch induction electrodes 6 and
bridging electrode 4. With reference to FIG. 5, static charges
accumulated in B-B' direction will be released via a path
formed by touch induction electrodes 6. With reference to
FIG. 6, static charges accumulated in dummy regions
between transverse sub-units and longitudinal sub-units of
touch induction electrodes 6 will be released via a path
formed by static electricity protective electrode 2.

[0037] Embodiments of the present invention further pro-
vide a touch liquid crystal display device comprising the
above-mentioned liquid crystal display touch panel.

[0038] Embodiments of the present invention further pro-
vide a method for manufacturing an opposed substrate, com-
prising:

[0039] providing a substrate 1;

[0040] forming a static electricity protective electrode 2
over the substrate 1; forming a bridging electrode 4 over the
static electricity protective electrode 2; and forming touch
induction electrode 6 over a bridging electrode 4. The touch
induction electrode 6 comprises two transverse sub-units and
two longitudinal sub-units. The distribution of static electric-
ity protective electrode 2 on the substrate 1 corresponds to
dummy regions between two transverse sub-units and two
longitudinal sub-units, wherein static electricity protective
electrode 2, bridging electrode 4 and touch induction elec-
trode 6 are insulated from each other.

[0041] In one example, the method further comprises:
[0042] forming a first insulating layer 3 between the bridg-
ing electrode 4 and the static electricity protective electrode 2;
[0043] forming a second insulating layer 5 between the
touch induction electrode 6 and the bridging electrode 4; and
[0044] forming a third insulating layer 7 over the touch
induction electrode 6.

[0045] In one example, the two transverse sub-units are
connected with each other directly, and the two longitudinal
sub-units are connected with each other by a bridging elec-
trode 4. Alternatively, the two longitudinal sub-units are con-
nected with each other directly, and the two transverse sub-
units are connected with each other by a bridging electrode 4.
[0046] In oneexample, the first insulating layer 3, the sec-
ond insulating layer 5 and the third insulating layer 7 are
formed of photosensitive resin material. Static electricity pro-
tective electrode 2 and touch induction electrode 6 are formed
of transparent conducting material. Bridging electrode 4 is
formed of metal material.

[0047] In one example, the method further comprises:
forming a color filter resin layer 92 on a surface of the sub-
strate 1 opposite to static electricity protective electrode 2.
[0048] When the array substrate is one formed with color
filters, such as a COA substrate, or when the liquid crystal
display device has a back light source such as a field sequen-
tial RGB light emitting diodes (LED), no color resin layer is
necessary for the opposed substrate to obtain a color filter
substrate.

[0049] What are described above is related to the illustra-
tive embodiments of the disclosure only and not limitative to
the scope of the disclosure; the scopes of the disclosure are
defined by the accompanying claims.

1. An opposed substrate for touch liquid crystal display,
comprising:
a substrate;
a static electricity protective electrode formed over the
substrate;
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a bridging electrode formed over the static electricity pro-

tective electrode; and

a touch induction electrode formed over the bridging elec-

trode, wherein the touch induction electrode comprises
at least two transverse sub-units and at least two longi-
tudinal sub-units, distribution of the static electricity
protective electrode on the substrate corresponds to
dummy regions between the at least two transverse sub-
units and the at least two longitudinal sub-units, wherein
the static electricity protective electrode, the bridging
electrode and the touch induction electrode are insulated
from each other.

2. The opposed substrate of claim 1, wherein the at least
two transverse sub-units are cornected with each other
directly, the at least two longitudinal sub-units are connected
with each other by the bridging electrodes; or

the at least two longitudinal sub-units are connected with

each other directly, the at least two transverse sub-units
are connected with each other by the bridging electrode.

3. The opposed substrate of claim 1, further comprising:

a first insulating layer formed between the bridging elec-

trode and the static electricity protective electrode;

a second insulating layer formed between the touch induc-

tion electrode and the bridging electrode; and

a third insulating layer formed over the touch induction

electrode.

4. The opposed substrate of claim 3, wherein the first
insulating layer, the second insulating layer and the third
insulating layer are formed of photosensitive resin material.

5. The opposed substrate of claim 1, wherein the static
electricity protective electrode and the touch induction elec-
trode are formed of transparent conducting material.

6. The opposed substrate of claim 1, wherein the bridging
electrode are formed of metal

7. The opposed substrate of claim 1, further comprising a
color filter resin layer formed on a surface of the substrate
opposite to the static electricity protective electrode.

8. Aliquid crystal display touch panel comprising: an array
substrate, an opposed substrate of claim 1 and a liquid crystal
layer filled in between the array substrate and the opposed
substrate.

9. A method for manufacturing an opposed substrate, com-
prising:

providing a substrate;

forming a static electricity protective electrode over the

substrate;

forming a bridging electrode over the static electricity pro-

tective electrode; and

forming a touch induction electrode over the bridging elec-

trode, wherein the touch induction electrode comprises
at least two transverse sub-units and at least two longi-
tudinal sub-units, distribution of the static electricity
protective electrode on the substrate corresponds to
dummy regions between the at least two transverse sub-
units and the at least two longitudinal sub-units, wherein
the static electricity protective electrode, the bridging
electrode and the touch induction electrode are insulated
from each other.

10. The method of claim 9, wherein the at least two trans-
verse sub-units are connected with each other directly, the at
least two longitudinal sub-units are connected with each other
by the bridging electrode; or
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the at least two longitudinal sub-units are connected with
each other directly, the at least two transverse sub-units
are connected with each other by the bridging electrode.

11. The method of claim 9, further comprising:

forming a first insulating layer between the bridging elec-

trode and the static electricity protective electrode;
forming a second insulating layer between the touch induc-
tion electrode and the bridging electrode; and

forming a third insulating layer over the touch induction

electrode.

12. The method of claim 11, wherein the first insulating
layer, the second insulating layer and the third insulating layer
are formed of photosensitive resin material.

13. The method of claim 9, wherein the static electricity
protective electrode and the touch induction electrode are
formed of transparent conducting material.

14. The method of claim 9, wherein the bridging electrode
are formed of metal material.

15. The method of claim 9, further comprising forming a
color filter resin layer on a surface of the substrate opposite to
the static electricity protective electrode.

I I T T
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