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ARRAY SUBSTRATE, TOUCH LIQUID
CRYSTAL DISPLAY PANEL AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority to
Chinese Patent Application No. 201310175657.7, filed with
the Chinese Intellectual Property Office on May 13, 2013,
entitled “ARRAY SUBSTRATE, TOUCH LIQUID CRYS-
TAL DISPLAY PANEL AND MANUFACTURING
METHOD THEREOF”, the contents of which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention refers to touch screen tech-
nology, and in particular to an array substrate, a touch liquid
crystal display panel having reduced resistance of common
electrodes and a manufacturing method thereof.

BACKGROUND OF THE INVENTION

[0003] At present, in the Thin Film Transistor-Liquid Crys-
tal Display (TFI-LCD) field, a large-scale LCD panel is
developing quickly with continuous updating of technolo-
gies. A Touch Panel (TP), as an input medium, is integrated
with a display screen to form a touch display screen which
plays an important role in the display field. Particularly, a
capacitance touch panel is popular because of high sensitivity
thereof. A mutual capacitance touch panel is commonly
employed because of its advantages, such as high sensitivity
and multi-touch detection capability.

[0004] At present, according to combination methods of
the touch panel and an LCD device, there are two kinds of the
touch panels, i.e., an on-cell touch panel and an in-cell touch
panel. The on-cell touch panel and the display device are
manufactured separately and then are assembled together. In
this way, the thickness of the display screen will be increased.
In addition, the transmittance and the contrast of the display
will be reduced because multiple layers of transparent glasses
or thin films are provided additionally. Further, the manufac-
turing cost is high with this method. Therefore, current
research focuses on in-cell touch panel technology which
integrates the TP into a touch liquid crystal display Panel
(LCD Panel) because of its low production cost, high trans-
mittance, and thin thickness, etc.

[0005] In a mutual capacitance touch panel, X-direction
coordinates of touch points are determined by touch driving
electrodes, and Y-direction coordinates of the touch points are
determined by touch sensing electrodes. A touch driving volt-
age is applied to the touch driving electrodes. A constant
voltage is applied to the touch sensing electrodes. For detect-
ing a touch point, a progressive scanning is performed on the
X-direction touch driving electrodes. When each row of the
touch driving electrodes is scanned, the signal on each col-
umn of the touch sensing electrodes is read. Intersections of
each row and each column can be scanned through a round of
full-screen scanning to obtain X*Y signals. The coordinates
of multiple touch points can be determined with this touch
location detection method, and thereby the multi-touch detec-
tion can be realized.

[0006] FIG. 1 shows an equivalent circuit of a mutual
capacitance touch panel, which includes a signal source 101,
atouch driving electrode resistance 103, a mutual capacitance
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102 between the touch driving electrode and the touch sens-
ing electrode, a parasitic capacitance 104 between the touch
driving electrode and a common electrode or between the
touch sensing electrode and a common electrode, a touch
sensing electrode resistance 105, and a touch point detection
circuit 106. A part of the current of the circuit flows into a
touch object (e.g., a finger) when the touch panel is touched
by the touch object, resulting in a change of the value of the
mutual capacitance 102 between the touch driving electrode
and the touch sensing electrode. The touch point detection
circuit converts the weak current changes caused by the
mutual capacitance 102 into a output voltage signal Vout.
[0007] The touch driving electrode and the touch sensing
electrode are both disposed on the LCD panel, and the dis-
tance between the TP and the common electrode of the LCD
panel is very short. Thus, the parasitic capacitance 104
between the touch driving electrode and a common electrode
or between the touch sensing electrode and the common
electrode is very large, such that the TP is affected greatly by
noises generated by the LCD panel. In this case, current
signals detected by the touch point detection circuit are dif-
ficult to be detected due to the noises, and thus touch resolu-
tion is poor, as a consequence, the touch panel may not
operate accurately.

[0008] Inaddition, considering conventional touch display
panels, a signal current is small and easy to flow from the
driving electrode to the sensing electrode when the touch
signal strength is weak. Thus, a signal delay exists between a
peripheral side and the center of the common electrode,
which will cause the signal at the center of the TP to be weaker
than that at each of the four sides thereof. In this case, the
signal detection of the TP is affected, and there is a problem
that the touch signal will not be detected.

BRIEF SUMMARY OF THE INVENTION

[0009] Embodiments of the present invention provide an
array substrate, a touch liquid crystal display panel, and a
manufacturing method of the array substrate, which reduce
resistances of common electrodes, thereby solving the prob-
lem of unreliable or no response to a touch signal (i.e. the
touch signal cannot be reliably detected) occurring at the
center of the touch panel.

[0010] Embodiments of the present invention provide an
array substrate that can solve the above technical problems.
The array substrate includes: a plurality of pixel units, each of
the pixel units including a pixel electrode and a common
electrode insulated from each other. The array substrate fur-
ther includes a conductive layer which is connected in parallel
to the common electrodes. In a specific embodiment, the
conductive layer is adapted to reduce the resistance of the
common electrode.

[0011] Embodiments of the present invention provide a
touch liquid crystal display panel. The touch liquid crystal
display includes a first substrate, a second substrate opposite
to the first substrate, and a liquid crystal layer disposed
between the first substrate and the second substrate. In an
embodiment, the first substrate is an array substrate, and the
second substrate is a color film substrate.

[0012] Embodiments of the present invention provide a
manufacturing method of the array substrate. The manufac-
turing method includes providing a substrate; disposing a
gate electrode on the substrate; disposing a gate insulating
layer on the gate electrode; forming source/drain electrodes,
pixel electrodes and common electrodes; and disposing on
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the common electrodes a conductive layer. The conductive
layer and the common electrodes are connected in parallel to
each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Theembodiments will be described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways
without departing from the spirit or scope of the embodi-
ments. Like reference numerals designate like elements
throughout the specification.

[0014] FIG. 1 is a signal equivalent circuit diagram of an
existing touch panel circuit in the prior art;

[0015] FIG. 2 is a cross-sectional view of a layer structure
when a touch liquid crystal display panel is an IPS display
panel in the prior art;

[0016] FIG. 3 is a cross-sectional view of a layer structure
when a touch liquid crystal display panel is an IPS display
panel according to an embodiment of the present invention;

[0017] FIG. 4 is a top view of electrodes when a touch
liquid crystal display panel is an IPS display panel in the prior
art;

[0018] FIG. 51s a top view of electrodes according to the
embodiment of FIG. 3;

[0019] FIG. 6 is a cross-sectional view of a layer structure
when a touch liquid crystal display panel is an FFS display
panel in the prior art;

[0020] FIG. 7 is a cross-sectional view of a layer structure
when a touch liquid crystal display panel is an FFS display
panel according to an embodiment of the present invention;

[0021] FIG. 8 is a top view of electrodes when a touch
liquid crystal display panel is an FFS display panel in the prior
art; and

[0022] FIG.9isatop view of electrodes of the embodiment
of FIG. 7.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0023] Technical solutions and advantages of the disclo-
sure, the technical solutions in the embodiments of the dis-
closure will be described clearly and completely in conjunc-
tion with the drawings in the embodiments of the disclosure
hereinafter. Apparently, the described embodiments are only
some of but not all the embodiments of the present invention.
All the other embodiments obtained by those skilled in the art
based on the embodiment in the present disclosure without
inventive efforts will fall within the scope of protection of the
present disclosure.

[0024] The embodiments of the present invention will be
described in combination with the figures. FIG. 2 is a cross-
sectional view of a layer structure when a touch liquid crystal
display panel is an In-Plane Switching (IPS) display panel in
the prior art. The touch liquid crystal display panel includes:
a first substrate 200 including a glass substrate 201, pixel
electrodes 202, a first insulating layer 203, common elec-
trodes 204 and a second insulating layer 205; a second sub-
strate 210; and liquid crystal 220 sandwiched between the
first substrate 200 and the second substrate 210. The first
substrate is an array substrate and the second substrate is a
color film substrate.
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[0025] 1t should be noted that, a normal array substrate
includes: a substrate; and a gate electrode, a gate insulating
layer, a polysilicon layer, a source electrode and a drain
electrode, data lines, pixel electrodes and common electrodes
all of which are disposed on the substrate in sequence. In the
application, a complete structure drawing of the array sub-
strate is not given for convenience of the description.

[0026] Referringto FIG. 3, FIG. 3 is a cross-sectional view
of a layer structure when a touch liquid crystal display panel
is an IPS display panel in one embodiment of the present
invention. An array substrate includes: pixel electrodes 202,
common electrodes 204, and a first insulating layer 203 dis-
posed between the pixel electrode 202 and the common elec-
trode 204 to electrically separate the pixel electrodes 202 and
the common electrodes 204. In an embodiment of the present
invention, a conductive layer 206 is further deposited on the
commor electrodes 204 to reduce the resistance of the com-
mon electrodes 204. At the same time, in the embodiment of
the present invention, the conductive layer 206 is deposited on
the common electrodes 204 at an opaque region of the pixel
electrode 202 to avoid the reduction of an aperture ratio of the
pixel electrode. In an embodiment, the conductive layer is
deposited on the outmost common electrode on the array
substrate to form a ring structure around a transparent region
of the pixel electrode. In another embodiment, the conductive
layer may be a U shape structure, or may be a half ring
structure, or a whole ring structure. The conductive layer 206
shown in FIG. 3 is illustrative only and should not be taken as
limitations. Optionally, the conductive layer may be depos-
ited on the common electrodes at the opaque region of the
pixel electrode 202 to avoid the reduction of the aperture ratio
of the pixel electrodes.

[0027] Because the conductive layer is deposited on the
common electrodes 204 at the opaque regions of the pixel
electrodes 202, an equivalent resistance of the conductive
layer is connected in parallel with the resistances of the com-
mon electrodes, and thereby the resistances of the common
electrodes can be reduced effectively. In this way, the problem
of poor touch (i.e. the touch signal cannot be detected) at
center of a touch panel due to a large resistance of the com-
mon electrode is solved.

[0028] In addition, it is to be noted that in an alternative
embodiment, a transparent conductive layer, such as ITO
layer, may be deposited on the common electrode at the
transparent region of the pixel electrodes to achieve the
advantages of reducing the resistance of the common elec-
trode and avoiding the great reduction of the aperture ratio of
the pixel electrodes. Of course, there are also somebad effects
on the aperture ratio of the pixel electrodes in the case that the
transparent conductive layer is deposited on the common
electrode in the transparent region of the pixel electrode.
Therefore, in an optimal embodiment, the conductive layer is
deposited on the common electrode in the opaque region of
the pixel electrode.

[0029] The conductive layer deposited on the common
electrode can be a transparent conductive layer or an opaque
conductive layer. Particularly, the opaque conductive layer is
deposited on the common electrodes at the opaque region of
the pixel electrode and may be used as shading stripes, thus
improving the luminance of backlight further. In another
embodiment, the conductive layer deposited on the common
electrode in the opaque region of the pixel electrode is a
double metal layer structure. Optionally, the double metal
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layer has a Mo/AINd double metal layer structure. The lami-
nating sequence of Mo and AINd can be interchanged.

[0030] Referring to FIG. 4 and FIG. 5, FIG. 4 is a top view
of electrodes of the array substrate of an IPS touch liquid
crystal display panel in the prior art, where common elec-
trodes 204 are deposited on pixel electrodes 202 through a
first insulating layer 203, and the pixel electrodes 202 are
disposed on a gate line 301. FIG. 5 is a top view of electrodes
of the IPS touch liquid crystal display panel according to an
embodiment of the present invention. In the embodiment, a
conductive layer 206 is deposited on the common electrode
overlapping with the data line spatially. Namely, the conduc-
tive layer 206 is deposited on the rightmost vertical stripe in
FIG. 5. Itisto be noted that FIG. 5 is just shown for convenient
explanation but should not be taken as limitations. In prin-
ciple, the conductive layer 206 is deposited on the common
electrodes at the opaque region of the pixel electrode and is
connected in parallel to the common electrodes to reduce the
resistance of the common electrode.

[0031] Referring to FIG. 6 through FIG. 9, FIG. 6 is a
cross-sectional view of a layer structure of an Fringe Field
Switching (FFS) touch liquid crystal display panelin the prior
art. The touch liquid crystal display panel includes: a first
substrate including a substrate 401, pixel electrodes 402, a
first insulating layer 403, common electrodes 404 and a sec-
ond insulating layer 405; a second substrate 410; and liquid
crystal 420 sandwiched between the first substrate and the
second substrate 410. The pixel electrodes 402 are a whole
plate structure. The common electrodes 404 are comb-shape
and overlapping with the pixel electrodes 402. The first insu-
lating layer 403 is disposed between the pixel electrodes 402
and the common electrodes 404 to cut off the electric con-
nection therebetween.

[0032] FIG. 7 is a cross-sectional view of a layer structure
of an FFS touch liquid crystal display panel according to an
embodiment of the present invention. The first substrate
includes: pixel electrodes 402, common electrodes 404 and a
conductive layer 406 deposited on the common electrodes
404. The conductive layer 406 is connected in parallel with
the common electrodes 404 to reduce the resistances of the
common electrodes 404. In addition, the conductive layer 406
is deposited on the common electrodes at an opaque region of
the pixel electrode 402 to avoid the reduction of the aperture
ratio of the pixel electrodes 402 in the embodiment. Option-
ally, the conductive layer is deposited on the outmost com-
mon electrode on an array substrate to form a ring structure
around the transparent region of the pixel electrode. Namely,
the ring structure is deposited around the transparent region of
the pixel electrode, and the ring structure is still disposed at
the opaque region of the pixel electrode. The ring structure
may be U shape, a half ring or a whole ring. The conductive
layer 406 shown in FIG. 7 is just for convenience of explana-
tion, which should not limit the scope of the invention.
Optionally, the conductive layer is deposited on the common
electrodes at the opaque region of the pixel electrode 402 to
avoid the reduction of the aperture ratio of the pixel elec-
trodes. In an embodiment, the conductive layer 406 may be a
transparent conductive layer or an opaque conductive layer.
In the case that conductive layer is made of transparent con-
ductive materials such as ITO, the conductive layer 406 may
be provided at the transparent region of the pixel electrode
when the demand for the aperture ratio is not high. In the case
that conductive layer is made of opaque conductive materials,
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the conductive layer can only be deposited on the common
electrode at the opaque region of the pixel electrode.

[0033] Tt is to be noted that, the conductive layer may be
used as a shading stripe when the conductive layer made of
the opaque conductive materials is deposited on the common
electrode at the opaque region of the pixel electrode. In this
way, the resistances are reduced and the luminance of back-
light is improved.

[0034] FIG. 8 is a top view of electrodes when a touch
liquid crystal display panel is an FFS display panel in the prior
art, and FIG. 9 is a top view of electrodes according to an
embodiment of the present invention. Referring to FIG. 8 and
FIG. 9, the common electrodes 404 are arranged in a comb-
shaped structure. The pixel electrodes are disposed under the
commor electrodes to form a whole plate (not shown in the
Figure). The common electrode 404 is laminated with the
pixel electrode via a first insulating layer 403. The gate line
501 is disposed under the pixel electrode. The data line (not
shown in the figure) is perpendicular to the gate line 501 and
is in parallel with the common electrode 404. As shown in
FIG. 9, the conductive layer 406 is deposited on the common
electrode 404 at the opaque region of the pixel electrode.
Optionally, the conductive layer 406 forms a ring structure
around the transparent region of the pixel electrode. Option-
ally, the conductive layer is a composite metal structure, and
preferably the conductive layer may have a Mo/AINd double-
layer structure (not shown).

[0035] The following advantages or beneficial effects are
provided according to the embodiments of the present inven-
tion:

[0036] Intheembodiments of the present invention, a metal
layer with the double-layer structure is deposited on the com-
mon electrode at the opaque region of the pixel electrode to
form the ring structure around the pixel electrode. In this way,
the resistance of the common electrode is reduced, the prob-
lem that the touch signal can’t be detected at the center of the
touch panel is solved, and the sensitivity of the touch panel is
improved. Furthermore, the conductive layer can be used as a
shading stripe when the conductive layer is made of opaque
materials and deposited on the common electrode at the
opaque region of the pixel electrode, thus improving and the
luminance of backlight.

[0037] The present invention is not limited to the above-
mentioned embodiments, but the invention can also be
enforced in other various modified embodiments. It should
therefore be appreciated that variations may be made in these
embodiments by those skilled in the art without departing
from the scope of the present invention as defined by the
following claims.

What is claimed is:

1. An array substrate, comprising: a plurality of pixel units,
wherein each of the pixel units comprises a pixel electrode, a
common electrode insulated from the pixel electrode, and a
conductive layer electrically connected in parallel to the com-
mon electrode.

2. The array substrate according to claim 1, wherein the
conductive layer is formed on an opaque region of the pixel
electrode.

3. The array substrate according to claim 2, wherein the
conductive layer is a metal layer.

4. The array substrate according to claim 3, wherein the
conductive layer has a composite structure.

5. The array substrate according to claim 4, wherein the
conductive layer has a Mo/ AINd double metal layer structure.
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6. The array substrate according to claim 1, wherein the
conductive layer is formed in a ring structure around a trans-
parent region of the pixel electrode.

7. The array substrate according to claim 1, wherein the
conductive layer is formed on a transparent region of the pixel
electrode, and the conductive layer is a transparent conduc-
tive layer.

8. A touch liquid crystal display panel, comprising a first
substrate, a second substrate, and a liquid crystal layer dis-
posed between the first substrate and the second substrate,

wherein the first substrate is an array substrate comprising

a plurality of pixel units, each of the pixel units com-
prises a pixel electrode, a common electrode insulated
from the pixel electrode, and a conductive layer electri-
cally connected in parallel to the common electrode, and
wherein the second substrate is a color film substrate.

9. The touch liquid crystal display panel according to claim
8, wherein the touch liquid crystal display panel is an In-Plane
Switching display panel.

10. The touch liquid crystal display panel according to
claim 8, wherein the touch liquid crystal display panel is a
Fringe Field Switching display panel.
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11. A manufacturing method of an array substrate, com-
prising:

providing a substrate;

disposing a gate electrode on the substrate;

disposing a gate insulating layer on the gate electrode;

disposing a source electrode, a drain electrode, a pixel

electrode and a common electrode on the gate insulating
layer;

depositing a conductive layer on the common electrode,

wherein the conductive layer is electrically connected in
parallel to the common electrode.

12. The manufacturing method according to claim 11,
wherein the conductive layer is deposited at an opaque region
of the pixel electrode.

13. The manufacturing method according to claim 12,
wherein the conductive layer has a Mo/AINd double metal
layer structure.

14. The manufacturing method according to claim 11,
wherein the conductive layer is deposited at a transparent
region of the pixel electrode, and the conductive layer is a
transparent conductive layer.
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