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A DISPLAY PANEL AND AN ARRAY
SUBSTRATE THEREOF

TECHNICAL FIELD

[0001] The disclosure is related to a liquid crystal display
technology field and, in specifically, to an array substrate.

DESCRIPTION OF RELATED ART

[0002] With development of display technology, touch
display panel is widely acceptable and used, for example
touch display panel is used in smart phone, tablet computer
and so on. Touch display panel combines touch panel with
liquid crystal display by In-cell touch technology so that
liquid crystal display panel is capable of displaying and
sensing touch input, and widely used in all kinds of con-
sumer electronics products such as mobile phones, TV,
PDA, digital camera, laptop, personal computer, and so on.
And then touch display panel becomes the mainstream in the
display device.

[0003] Liquid crystal display is usually composed of a
color filter substrate, an array substrate, a liquid crystal
between the color filter substrate and the array substrate and
a sealant, wherein the process thereof generally comprises
Frond-End array process (film, yellow light, etching and
stripping), Middle cell process (fitting TFT substrate and
color filter substrate), and Back-End module assembly pro-
cess (laminating driver IC and printed circuit board).
Wherein the frond-End array process is mainly to form TFT
substrate so as to control the movement of liquid crystal
molecules; middle cell process is mainly to add liquid
crystal between TFT substrate and color filter substrate;
back-End module is mainly to integrate the lamination of
driver IC and printed circuit board, and then drive the
movement of liquid crystal molecules to display.

[0004] According to different structures, touch display
panel can be categorized into On-Cell on which touch
electrodes are covered, In-Cell inside which touch elec-
trodes are and Add-On Type. Wherein the In-Cell Type has
evolved into the main direction of touch technology with
advantages of including low cost, super thin and thin frame,
and In-Cell Type is mainly used in high-end products.
[0005] As illustrated in FIG. 1, a TFT substrate of a
present touch display panel applying in In-Cell type, com-
prising a substrate 100, a shielding layer 200, a buffer layer
300, a polycrystalline silicon layer 400, a gate insulated
layer 500, a gate 520, a first interlayer insulated layer 600,
a source/drain 610, a flat layer 700, a first transparent
conductive layer 810, a touch electrode (M3 layer) 820, a
second interlayer insulated layer (IL) 850, a passivation
layer 900, and a pixel electrode 950. Wherein the touch
electrode and the first transparent conductive layer 810 are
disposed on the same layer, and the second interlayer
insulated layer 850 and the passivation layer 900 are
between the touch electrode and the first transparent con-
ductive layer 810 so that period of manufacturing process of
TFT substrate is longer, thickness increasing and higher
manufacturing cost.

BRIEF SUMMARY

[0006] In order to solve the above problems in the present
technology, an array substrate is provide in the disclosure for
getting simpler structure.
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[0007] The array substrate comprises a substrate, a plu-
rality of data lines and gate lines. and a plurality of sub-pixel
units surrounded by both the data lines and the gate lines;
wherein the sub-pixel units comprising:

[0008] a pixel electrode;

[0009] a thin film transistor comprising a gate and a
source/drain, wherein the gate is electrically connected to
the gate lines, and the source/drain is electrically connected
to the data lines and the pixel electrode respectively;
[0010] a transparent electrode layer disposed between the
thin film transistor and the pixel electrode;

[0011] a touch circuit is disposed on a layer on which the
source/drain is, wherein the touch circuit is electrically
connected to the transparent electrode layer through a first
via.

[0012] Wherein the touch circuit is insulated to the source/
drain.
[0013] Wherein the transparent electrode layer is divided

into several mutual insulation of self-capacitance electrodes,
and the self-capacitance electrodes are electrically con-
nected to the drive circuit of the array substrate through the
touch circuit;

[0014] the drive circuit is used to provide the self-capaci-
tance electrode with a touch signal for being touch electrode;
[0015] the drive circuit is used to provide the self-capaci-
tance electrode with a common voltage for being common
electrode.

[0016] Wherein the drive circuit is electrically connected
to the data lines and the gate lines for providing the gate lines
with a scan signal and for providing the data lines with a data
signal.

[0017] Wherein the area disposing the touch circuit is
corresponding to a photoresist vacant area inside the sub-
pixel units.

[0018] Wherein the area disposing the touch circuit is
corresponding to a photoresist vacant area inside blue sub-
pixel units.

[0019] Wherein the area disposing the touch circuit is
corresponding to a photoresist vacant area inside white
sub-pixel units.

[0020] A display panel, which comprises a color filter
substrate and an array substrate disposed corresponding to
each other, and a liquid crystal layer disposed between the
color filter substrate and the array substrate, is further
provided;

[0021] the array substrate comprises a substrate, a plural-
ity of data lines and gate lines, and a plurality of sub-pixel
units surrounded by the data lines and gate lines; the
sub-pixel units comprising:

[0022] a pixel electrode;

[0023] a thin film transistor comprising a gate and a
source/drain, wherein the gate is electrically connected to
the gate lines, and the source/drain is electrically connected
to the data lines and the pixel electrode respectively;
[0024] atransparent electrode layer disposing between the
thin film transistor and the pixel electrode;

[0025] a touch circuit is disposed on a layer on which the
source/drain is, wherein the touch circuit is electrically
connected to the transparent electrode layer through a first
via.

[0026] Wherein the touch circuit is insulated to the source/
drain.
[0027] Wherein the transparent electrode layer is divided

into several mutual insulation of self-capacitance electrodes,
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and the self-capacitance electrodes are electrically con-
nected to the drive circuit of the atray substrate through the
touch circuit;

[0028] the drive circuit is used to provide the self-capaci-
tance electrode with a touch signal for being touch electrode;
[0029] the drive circuit is used to provide the self-capaci-
tance electrode with a common voltage for being common
electrode.

[0030] Wherein the drive circuit is electrically connected
to the data lines and the gate lines for providing the gate lines
with a scan signal and for providing the data lines with a data
signal.

[0031] Wherein the area disposing the touch circuit is
corresponding to a photoresist vacant area inside the sub-
pixel units.

Advantage Effects

[0032] A structure of the array substrate is provided in the
disclosure without applying a M3 layer and an IL layer
herein, and the function of the M3 layer is substitute for the
touch electrodes on a layer on which the source/drain is so
that the structure is more downsizing. Therefore, the struc-
ture can be simplified hereto. According to the simplified
structure, steps of manufacturing process can be decreased,
raw materials can be saved, and cost of production can be
reduced by reducing manufacturing the M3 layer and the 1L
layer during manufacturing of the array substrate; further-
more, qualified product rate increases and economic benefits
increases at the same time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The following description in conjunction with the
accompanying drawings, the above and other aspects, fea-
tures and advantages of the embodiments of the present
invention will become more apparent from the accompany-
ing drawings in which:

[0034] FIG. 1 is a schematic structural view of a array
substrate according to prior art;

[0035] FIG. 2 is a cross-sectional view of a display panel
according to an embodiment 1 of the disclosure;

[0036] FIG. 3 is a top view of a array substrate according
to the embodiment 1 of the disclosure;

[0037] FIG. 4 is a schematic view of a transparent con-
ductive layer of the array substrate according to the embodi-
ment 1 of the disclosure;

[0038] FIG. 5 is a schematic view of a touch circuit of the
array substrate according to the embodiment 1 of the dis-
closure;

[0039] FIG. 6 is a touch circuit diagram of the array
substrate according to the embodiment 1 of the disclosure;

[0040] FIG. 7 is a schematic view of a touch circuit of a
array substrate according to an embodiment 2 of the disclo-
sure;

[0041] FIG. 8 is a touch circuit diagram of the array
substrate according to the embodiment 2 of the disclosure;
[0042] FIG. 9 is a schematic view of a touch circuit of a
array substrate according to an embodiment 3 of the disclo-
sure;

[0043] FIG. 10 is a touch circuit diagram of the array
substrate according to the embodiment 3 of the disclosure.
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DETAILED DESCRIPTION

[0044] Hereinafter, detailed embodiments will be
described with reference to the accompanying drawings of
the present invention. However, in many different forms and
embodiments of the present invention, and the invention
should not be construed as limited to the specific embodi-
ments set forth herein. In contrast, these embodiments are
provided to explain the principles of the invention and its
practical application so that others skilled in the art to
understand the invention for various embodiments and vari-
ous modifications suited to the particular intended applica-
tion.

Embodiment 1

[0045] As illustrated in FIG. 2 and FIG. 3, a display panel
is provided in this embodiment, wherein the display panel
comprises a color filter substrate 20 arranged oppositely to
an array substrate 10 and a liquid crystal layer 30 disposed
between the color filter substrate 20 and the array substrate
10.

[0046] Wherein the color filter substrate 20 comprises a
supporting element 21, a color filter 22 and glass substrate
23 away from liquid crystal molecules 30 in sequence. There
are at least red photoresist (R) , green photoresist (G) and
blue photoresist (B) disposed on the color filter 22, and some
of display applying RGBW technology further comprises
white photoresist (W).

[0047] Wherein the array substrate 10 comprises a sub-
strate 11, a plurality of data lines and gate lines 16, and a
plurality of sub-pixel units 10a surrounded by the data lines
and the gate lines disposed on the substrate 11.

[0048] As illustrated in FIG. 2, every sub-pixel units 10a
comprises a pixel electrode 43, a thin film transistor 105, and
a transparent electrode layer 41 disposed between the thin
film transistor 105 and the pixel electrode 43. A touch
display panel in the disclosure further comprises a touch
circuit 40.

[0049] The thin film transistor 105 comprises a gate 16
and a source/drain 18, wherein the gate 16 is electrically
connected to the gate lines, and the source/drain 18 is
electrically connected to the data lines and the pixel elec-
trode 10a respectively;

[0050] a touch circuit 40 is disposed on the same layer on
which the source/drain 18 is disposed, and the touch circuit
40 is electrically connected to the transparent electrode layer
41 through a first via 41a.

[0051] Specifically, the array substrate 10 of the embodi-
ment comprises a substrate 11, a shielding metal layer 12
disposed on the substrate 11, a buffer layer 13 disposed
between the shielding metal layer 12 and the substrate 11; a
polycrystalline silicon layer 14 is disposed on the buffer
layer 13; a gate insulated layer 15 is disposed between the
polycrystalline silicon layer 14 and the buffer layer 13; gate
lines 16 are disposed on the gate insulated layer 15 and a
interlayer insulated layer 17 is disposed on the gate lines 16
and the gate insulated layer 15.

[0052] The source/drain 18 and the touch circuit 40 are
disposed on the interlayer insulated layer 17, and the source/
drain 18 is disposed on the polycrystalline silicon layer 14
by penetrating the interlayer insulated layer 17 and being
through the gate insulated layer 15. Meanwhile, the touch
circuit 40 insulating to the source/drain 18 is disposed on the
interlayer insulated layer 17. During the real manufacturing



US 2018/0292693 A1l

process, preparation of materials of the source/drain 18 and
those of the touch circuit 40 are the same; the applicable
materials, for example, are metal molybdenum, aluminum or
copper with different role and function.

[0053] A flat layer 19 is disposed on the source/drain 18,
the touch circuit 40 and the interlayer insulated layer 17; the
transparent electrode layer 41 is disposed on the flat layer
19. The transparent electrode layer 41 penetrates the flat
layer 19 through a first via 414 to connecting with the touch
circuit 40.

[0054] As illustrated in FIG. 4, the transparent electrode
layer 41 is divided into several mutual insulations of self-
capacitance electrodes 415, and the self-capacitance elec-
trodes 415 are electrically connected to the drive circuit 50
of the array substrate 10 through the touch circuit 40.
[0055] The drive circuit is used to provide the self-capaci-
tance electrode with a touch signal for being touch electrode;
the drive circuit is used to provide the self-capacitance
electrode with a common voltage for being common elec-
trode. Therefore, the transparent electrode layer 41 assumes
as the role of touch electrode and common electrode respec-
tively when in touch section and in display section.

[0056] A passivation layer 42 is disposed on a transparent
electrode layer 41 and the flat layer 19; the transparent
electrode layer 41 is disposed on the flat layer 19. The pixel
electrode layer 43 (also can be a second transparent con-
ductive layer) is disposed on the passivation layer 42, and
the pixel electrode layer 43 penetrates the passivation layer
42 and the flat layer 19 through a second via 43a to
connecting with the drain of the source/drain 18. The pixel
electrode layer 43 contacts with liquid crystal molecules 30.
[0057] In the embodiment, a M3 layer and an IL layer are
removed from the structure of the array substrate 10, and the
function of the M3 layer is substitute for the touch circuit 40
so that the structure of the array substrate is further simpli-
fied.

[0058] As illustrated in FIG. 3, there are various types in
layout of the touch circuit 40. Generally, to achieving the
best performance of a color filter, elements or layouts
disposed on the array substrate 10 are corresponding to areas
which are photoresist vacant areas between two neighboring
sub-pixel units and without photoresists. Therefore, the
touch circuit 40, the data lines and the source/drain 18 of the
embodiment are disposed on areas corresponding to the
photoresist vacant areas of the red, green and blue sub-pixel
units. The array substrate of the disclosure belongs to
self-capacitive touch sensor, and the schematic thereof is
illustrated in FIG. 4.

Embodiment 2

[0059] The difference between the present embodiment
and embodiment 1 is that locations of the touch circuit 40
and the source/drain 18 are adjusted. According to the touch
circuit 40 and the source/drain 18 in the present disclosure
are disposed on the same layer, the touch circuit 40 cannot
overlap data lines and forms photoresist areas occupying
two sides of sub-pixel units inside the narrow photoresist
vacant areas easily. The photoresist property is affected or
the aperture ratio of the array substrate is decreased. There-
fore, the touch circuit 40 is only disposed inside blue
sub-pixel units under the premise of maintaining the same
aperture ratio, and as illustrated in FIG. 5, the touch circuit
40 is disposed the photoresist vacant areas of the blue
sub-pixel units. The reason for choosing blue sub-pixel is
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that the photoresist has minimum contribution on bright-
ness; therefore, if shading part of lighting areas is not
avoidable, the brightness of the display panel has little effect.
[0060] An array substrate of present embodiment belongs
to self-capacitive touch sensor, and the circuit diagram
thereof is as illustrated in FIG. 6.

Embodiment 3

[0061] The present embodiment is to a display panel
applying RGBW technology (further comprising white pho-
toresists in color filter substrate). Compare to embodiment 2,
the difference is as shown in FIG. 7, the touch circuit 40 is
only disposed inside the photoresist vacant area of the white
photoresists; similarly, even shading part of lighting areas is
not avoidable, there is no negative effect for the whole
quality of the display panel.

[0062] An array substrate in the present embodiment
belongs to self-capacitive touch sensor, and the circuit
diagram thereof is illustrated in FIG. 8.

[0063] Compare to prior arts, a manufacturing process of
a metal layer and an isolated layer is omitted in the disclo-
sure so that steps of manufacturing process can be simpli-
fied, raw materials can be saved, and further manufacturing
period of a TFT substrate can be reduced and manufacturing
cost reduction of a TFT substrate can be achieved. The TFT
substrate in the disclosure has In-Cell touch function, sim-
plified structure, and low manufacturing cost.

[0064] It includes various specific details to assist in that
understanding but these are to be regarded as merely exem-
plary. Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of the
embodiments described herein can be made without depart-
ing from the scope and spirit of the invention. Also, descrip-
tions of well-known functions and constructions are omitted
for clarity and conciseness.

What is claimed is:

1. An array substrate, comprising a substrate, a plurality
of data lines and gate lines, and a plurality of sub-pixel units
surrounded by the data lines and the gate lines; wherein the
sub-pixel units comprise:

a pixel electrode;

a thin film transistor comprising a gate and a source/drain,
wherein the gate is electrically connected to the gate
lines, and the source/drain is electrically connected to
the data lines and the pixel electrode respectively;

a transparent electrode layer disposing between the thin
film transistor and the pixel electrode;

a touch circuit disposing on a layer on which the source/
drain is disposed, wherein the touch circuit is electri-
cally connected to the transparent electrode layer
through a first via. is 2. The array substrate according
to claim 1, wherein the touch circuit is insulated to the
source/drain.

3. The array substrate according to claim 1, wherein the
transparent electrode layer is divided into several mutual
insulation self-capacitance electrodes, and the self-capaci-
tance electrodes are electrically connected to the drive
circuit of the array substrate through the touch circuit;

the drive circuit is used to provide the self-capacitance
electrode with a touch signal for being touch electrode;

the drive circuit is used to provide the self-capacitance
electrode with a common voltage for being common
electrode.
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4. The array substrate according to claim 3, wherein the
drive circuit is electrically connected to the data lines and the
gate lines for providing the gate lines with a scan signal and
for providing the data lines with a data signal.

5. The array substrate according to claim 1, wherein the
area disposing the touch circuit is corresponding to a pho-
toresist vacant area inside the sub-pixel units.

6. The array substrate according to claim 1, wherein the
area disposing the touch circuit is corresponding to a pho-
toresist vacant area inside blue sub-pixel units.

7. The array substrate according to claim 1, wherein the
area disposing the touch circuit is corresponding to a pho-
toresist vacant area inside white sub-pixel units.

8. A display panel, comprising a color filter substrate and
an array substrate disposed corresponding to each other, and
a liquid crystal layer disposed between the color filter
substrate and the array substrate; wherein

the array substrate comprises a substrate, a plurality of
data lines and gate lines, and a plurality of sub-pixel
units surrounded by the data lines and gate lines; the is
sub-pixel units comprising:

a pixel electrode;

a thin film transistor comprising a gate and a source/drain,
wherein the gate is electrically connected to the gate
lines, and the source/drain is electrically connected to
the data lines and the pixel electrode respectively;
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a transparent electrode layer disposing between the thin
film transistor and the pixel electrode;

a touch circuit is disposed on a layer on which the
source/drain is, wherein the touch circuit is electrically
connected to the transparent electrode layer through a
first via.

9. The display panel according to claim 8, wherein the

touch circuit is insulated to the source/drain.

10. The display panel according to claim 8, wherein the
transparent electrode layer is divided into several mutual
insulation of self-capacitance electrodes, and the self-ca-
pacitance electrodes are electrically connected to the drive
circuit of the array substrate through the touch circuit;

the drive circuit is used to provide the self-capacitance
electrode with a touch signal for being touch electrode;

the drive circuit is used to provide the self-capacitance
electrode with a common voltage for being common
electrode.

11. The display panel according to claim 10, wherein the
drive circuit is electrically connected to the data lines and the
gate lines for providing the gate lines with a scan signal and
for providing the data lines with a data signal.

12. The array substrate according to claim 8, wherein the
area disposing the touch circuit is corresponding to a pho-
toresist vacant area inside the sub-pixel units.
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