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providing a substrate, and sequentially formung a thin film
transistor laver, ap OLED display layer, and a thin film \/ S10
encapsulation layer on the sabstrate, wherein the thin {ilm

transistor layer inchudes a touch control lead

v

forming a first insulation laver on a thin {ilm encapsulation \/ 520

layer

forming a bridge layer on the first msulation laver \/ 830
formine a second imsulation laver on the bridee lav S840
orming a second msulation layer on the bridge laver \/

é

using a mask to perform a mask process on the second
insulation layer, so as to patiern the first insulation layer and \/‘* S50
the second nsulation layer, and to form a first contact hole

11 the sceond 1sulation layer

'

forming a touch control electrode layer on the second \/ 8560
insulation layer

fornung a protection laver on the touch control electrode \V/* ST0
layer
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METHOD FOR MANUFACTURING TOUCH
CONTROL DISPLAY SCREEN

FIELD OF INVENTION

[0001] The present disclosure relates to the field of manu-
facturing display panels, and more particularly to a method
for manufacturing a touch control display screen.

BACKGROUND

[0002] Among various types of flat panels, organic light
emitting diode (OLED) displays have outstanding proper-
ties, including being thinner, more energy-saving, and wider
viewing angles, when compared to liquid crystal displays
(LCDs). As display technology is rapidly developed, touch
control display screens haven been widely used in people’s
lives.

[0003] Current touch control technology can be generally
classified into an out-cell touch control technology and an
in-cell touch control technology. The in-cell touch control
technology is characterized by integrating touch sensors
inside the display panels. Because the in-cell touch control
technology, compared to the out-cell touch control technol-
ogy, enables display apparatuses to have relatively lighter
weight and be thinner, manufacturers of the OLED display
apparatuses are directing their attention toward application
of in-cell touch control technology in OLED displays. In
contrast, the out-cell touch control technology is character-
ized by embedding a touch screen between a color filter
substrate and a polarizer of the display screen (i.e., disposing
the touch sensor on the liquid crystal display panel). Thus,
the degree of technical difficulty for the out-cell touch
control technology is quite lowered in comparison to that for
the in-cell touch control technology.

[0004] In a conventional method for manufacturing the
out-cell OLED touch control display screen, a touch control
layer is generally formed on an OLED encapsulation layer.
The touch control layer includes a first insulation layer, a
bridge layer, a second insulation layer, a touch control
electrode layer, and a protection layer sequentially formed
on the OLED encapsulation layer. According to the conven-
tional method, the formation of the touch control device on
the OLED, particularly the formation of the touch control
device on the flexible OLED encapsulation layer, requires
five mask processes, and each mask process includes a film
deposition, an exposure treatment, a development treatment,
an etching treatment, a stripping treatment, and a rinse
treatment between these steps.

[0005] Therefore, according to the conventional method
for manufacturing the touch control display screen, too
many mask processes are needed to form the touch control
layer, thus increasing manufacturing cost and decreasing
manufacturing efficiency.

SUMMARY OF DISCLOSURE

[0006] The present disclosure provides a method for
manufacturing a touch control display screen which solves
the problems encountered by the prior art, where too many
mask plates are required for manufacturing the same,
decreasing manufacturing efficiency.

[0007] To solve the aforementioned problems, the present
disclosure provides the following technical schemes.
[0008] The present disclosure provides a method for
manufacturing a touch control display screen, comprising:

Nov. 28,2019

[0009] a step S20 of forming a first insulation layer on a
thin film encapsulation layer;

[0010] a step S30 of forming a bridge layer on the first
insulation layer;

[0011] a step S40 of forming a second insulation layer on
the bridge layer;

[0012] a step S50 of using a mask to perform a mask
process on the second insulation layer, so as to pattern the
first insulation layer and the second insulation layer, and to
form a first contact hole in the second insulation layer;
[0013] a step S60 of forming a touch control electrode
layer on the second insulation layer; and

[0014] a step S70 of forming a protection layer on the
touch control electrode layer.

[0015] In one preferred embodiment of the present disclo-
sure, before the step S20, the method further comprises:
[0016] a step S10 of providing a substrate, and sequen-
tially forming a thin film transistor layer, an organic light
emitting diode (OLED) display layer, and the thin film
encapsulation layer on the substrate, wherein the thin film
transistor layer includes a touch control lead.

[0017] In one preferred embodiment of the present disclo-
sure, the touch control display screen includes a first display
area and a second display area.

[0018] In one preferred embodiment of the present disclo-
sure, the step S50 includes:

[0019] a step S51 of coating a photoresist on a surface of
the second insulation layer,

[0020] a step S52 of using a multi-transmittance mask
plate to perform an exposure treatment on the photoresist,
and performing a development treatment on the photoresist,
such that the photoresist is patterned to generate a first
development region and a second development region that
are spaced apart from each other,

[0021] wherein the first development region is in the first
display area, and the second development region is in the
second display area;

[0022] a step S53 of performing an etching treatment for
the second development region, such that a combined thick-
ness of the first insulation layer and the second insulation
layer in the second development region is equal to a thick-
ness of the second insulation layer in the first development
region,;

[0023] astep S54 of performing an ashing treatment on the
photoresist to remove the photoresist in the first develop-
ment region and to reduce a thickness of the photoresist that
is not exposed,

[0024] a step S55 of performing an etching treatment for
the first development region and the second development
region, such that the first insulation layer and the second
insulation layer are patterned, and the first contact hole is
formed in the second insulation layer; and

[0025] a step S56 of removing the photoresist.

[0026] In one preferred embodiment of the present disclo-
sure, the multi-transmittance mask plate includes a first
transmittance region and a second transmittance region,
[0027] wherein the first transmittance region corresponds
to the first development region, and the second transmittance
region corresponds to the second development region.
[0028] In one preferred embodiment of the present disclo-
sure, a transmittance of the first transmittance region is
smaller than a transmittance of the second transmittance
region.
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[0029] 1In one preferred embodiment of the present disclo-
sure, the first transmittance region is a half-exposure region,
and the second transmittance region is a complete-exposure
region.

[0030] In one preferred embodiment of the present disclo-
sure, the step of forming the bridge layer and the step of
forming the touch control electrode layer are exchanged
with each other,

[0031] wherein the bridge layer and the touch control
electrode layer are made of indium tin oxide (ITO), metal,
or graphene.

[0032] In one preferred embodiment of the present disclo-
sure, the step S60 includes:

[0033] a step S61 of forming the touch control electrode
layer on the second insulation layer;

[0034] a step S62 of coating the photoresist on the second
insulation layer;

[0035] astep S63 of performing an exposure treatment and
a development treatment on the photoresist, so as to pattern
the photoresist;

[0036] a step S64 of performing an etching treatment on
the touch control electrode layer, so as to form a second
contact hole in the touch control electrode layer; and

[0037]

[0038] In one preferred embodiment of the present disclo-
sure, the protection layer is made of an inorganic insulation
material or an organic insulation material. Under the cir-
cumstance that the protection layer is made of an organic
insulation material, it could be formed by using photolithog-
raphy technique only.

[0039] The present disclosure provides a method for
manufacturing a touch control display screen According to
the present disclosure, the first insulation layer and the
second insulation layer are formed using a same mask
process, and two etching treatments are performed in
sequence on the insulation layers to pattern the first insula-
tion layer and the second insulation layer, therefore quantity
of mask plates used for manufacturing the touch control
display screen is reduced, increasing manufacturing effi-
ciency and decreasing manufacturing cost. In addition,
because quantity of mask plates is reduced, the likelihood
that the touch control lead, which is connected to the touch
control layer, might be oxidized due to long time exposure
to atmosphere can be reduced.

a step S65 of removing the photoresist.

BRIEF DESCRIPTION OF DRAWINGS

[0040] To explain in detail the technical schemes of the
embodiments or existing techniques, drawings that are used
to illustrate the embodiments or existing techniques are
provided. The illustrated embodiments are just a part of
those of the present disclosure. It is easy for any person
having ordinary skill in the art to obtain other drawings
without labor for inventiveness.

[0041] FIG. 1 shows a flowchart of a method for manu-
facturing a touch control display screen according to one
preferred embodiment of the present disclosure.

[0042] FIGS. 2, 3, 4A, 4B, 4C, 4D, 4E, and 5 are sche-
matic diagrams showing different stages of the process of a
method for manufacturing the touch control display screen
according to one preferred embodiment of the present dis-
closure.
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[0043] FIG. 5 is a schematic diagram showing a cross-
sectional view of a structure of a touch control display
screen according to one preferred embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0044] The following embodiments refer to the accompa-
nying drawings for exemplifying specific implementable
embodiments of the present disclosure. Moreover, direc-
tional terms described by the present disclosure, such as
upper, lower, front, back, left, right, inner, outer, side, etc.,
are only directions by referring to the accompanying draw-
ings, and thus the used directional terms are used to describe
and understand the present disclosure, but the present dis-
closure is not limited thereto. In the drawings, the same
reference symbol represents the same or similar compo-
nents.

[0045] The present disclosure provides a method for
manufacturing a touch control display screen which solves
the problems encountered by the prior art, where too many
mask plates are required for manufacturing the same,
increasing manufacturing cost and decreasing manufactur-
ing efliciency.

[0046] Please refer to FIG. 1, which shows a flowchart of
a method for manufacturing a touch control display screen.
The method includes the following steps.

[0047] In a step S10, a substrate is provided, and a thin
film transistor layer 102, an organic light emitting diode
(OLED) display layer 103, and a thin film encapsulation
layer 104 are sequentially formed on the substrate 101. The
thin film transistor layer 102 includes a touch control lead
1021 and a binding pad.

[0048] Specifically, as shown in FIG. 2, the flexible sub-
strate 101 is provided, and the flexible substrate 101 is made
of a polyimide film. The flexible substrate 101 is used as a
base plate of the display panel.

[0049] The polyimide film has a high tensile strength, and
is one of the best insulating materials in the world. The
polyimide film is formed by condensation polymerization of
pyromellitic dianhydride and diaminodiphenyl ether in a
strong polar solvent, which is then casted to form a film and
is further imidized.

[0050] The thin film transistor layer 102, the OLED dis-
play layer 103, and the thin film encapsulation layer 104 are
sequentially formed on the flexible substrate 101.

[0051] Herein, the thin film transistor layer 102 includes
the touch control lead 1021 and the binding pad. The thin
film transistor layer 102 includes a buffer layer, an active
layer, a gate insulation layer, a gate electrode layer, an
inter-layer insulation layer, a source/drain electrode layer,
and a planarization layer.

[0052] The OLED display layer 103 includes an anode
layer, a hole injection layer, a hole transport layer, a light-
emitting layer, an electron transport layer, an electron injec-
tion layer, and a cathode layer.

[0053] The thin film encapsulation layer 104 includes one
organic encapsulation layer and two inorganic encapsulation
layers. The organic encapsulation layer is sandwiched
between the two inorganic encapsulation layers. The thin
film encapsulation layer 104 functions to block exterior
water and oxygen from contacting and eroding the organic
light-emitting layer.

[0054] In a step S20, a first insulation layer 105 is formed
on the thin film encapsulation layer 104.
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[0055] Specifically, the first insulation layer 105 is depos-
ited on the thin film encapsulation layer 104 by a chemical
technique, such that the first insulation layer 105 completely
covers the OLED display layer 103 and the thin film
encapsulation layer 104. In the present embodiment, the first
insulation layer 105 could be made of silicon nitride, or
made of silicon oxide or silicon oxynitride. The first insu-
lation layer 105 functions to protect OLED display area
from being damaged by exterior water and oxygen and
moisture.

[0056] In astep S30, a bridge layer 106 is formed on the
first insulation layer 105.

[0057] Specifically, a first thin film is deposited on the first
insulation layer 105 first. In the present embodiment, the
first thin film could be made of aluminum, titanium, silver,
or copper, or could have a combined structure consisted of
these metals. The first thin film could be made of a trans-
parent material, such as indium tin oxide (ITO) or graphene,
as well.

[0058] Then, a first photoresist is coated on a surface of
the first thin film. A first mask is used, and an exposure
treatment, a development treatment, an etching treatment,
and a stripping treatment are performed to pattern the first
thin film, so as to form the bridge layer 106 on a surface of
the first insulation layer 105.

[0059] In a step S40, a second insulation layer 107 is
formed on the bridge layer 106.

[0060] Specifically, as shown in FIG. 4A, the second
insulation layer 107 is deposited on the bridge layer 106. In
the present embodiment, the second insulation layer 107 is
made of silicon nitride.

[0061] In a step S50, a mask is used to perform a mask
process on the second insulation layer 107, so as to pattern
the first insulation layer 105 and the second insulation layer
107, and to form a first contact hole 1071 in the second
insulation layer 107.

[0062] The touch control display screen includes a first
display area AA and a second display area NA. One etching
treatment is performed on the insulation layer of the area
AA, and two etching treatments are performed on the
insulation layer of the area NA.

[0063] Specifically, as shown in FIG. 4B, a second pho-
toresist 109 is coated on a surface of the second insulation
layer 107.

[0064] Next, a multi-transmittance mask plate 110 is used
to perform an exposure treatment on the second photoresist
109. After being developed, the second photoresist is pat-
terned to generate a first development region 111 and a
second development region 112 that are spaced apart from
each other, as shown in FIG. 4C.

[0065] Herein, the first development region 111 is in the
first display area AA, and the second development region
112 is in the second display area NA.

[0066] The multi-transmittance mask plate 110 includes a
first transmittance region 1101 and a second transmittance
region 1102, wherein the first transmittance region 1101
corresponds to the first development region 111, and the
second transmittance region 1102 corresponds to the second
development region 112.

[0067] A transmittance of the first transmittance region
1101 is smaller than a transmittance of the second transmit-
tance region 1102. Preferably, the first transmittance region
1101 is a half-exposure region, and the second transmittance
region 1102 is a complete-exposure region.
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[0068] Then, an etching treatment is performed for the
second development region 112 (i.e., an etching treatment is
performed on the second insulation layer 107 in the second
display area NA), such that a combined thickness of the first
insulation layer 105 and the second insulation layer 107 in
the second display area NA is equal to a thickness of the
second insulation layer 107 in the first development region
111.

[0069] Thereafter, an ashing treatment is performed on the
second photoresist 109 to remove the second photoresist 109
in the first development region 111 and to reduce a thickness
of the second photoresist 109 that is not exposed to light, as
shown in FIG. 4D.

[0070] Further, an etching treatment is performed for the
first development region 111 and the second development
region 112, such that the first insulation layer 105 and the
second insulation layer 107 are patterned, and the first
contact hole 1071 is formed in the second insulation layer
107.

[0071] Finally, the second photoresist 109 is removed, as
shown in FIG. 4E.

[0072] Ina step S60, a touch control electrode layer 113 is
formed on the second insulation layer 107.

[0073] Specifically, a second thin film is deposited on the
second insulation layer 107 first. In the present embodiment,
the second thin film could be made of aluminum, titanium,
silver, or copper, or could have a combined structure con-
sisted of these metals. The second thin film could be made
of a transparent material, such as indium tin oxide (ITO) or
graphene, as well.

[0074] Then, a third photoresist is coated on a surface of
the second thin film.

[0075] Thereafter, an exposure treatment and a develop-
ment treatment are performed on the third photoresist, so as
to pattern the third photoresist.

[0076] Further, an etching treatment is performed on the
second thin film, so as to form the touch control electrode
layer 113, and to form a second contact hole 1131 in the
touch control electrode layer 113.

[0077] Finally, the third photoresist is removed.

[0078] Herein, the touch control electrode layer 113
includes a touch control driving electrode and a touch
control sensing electrode, and the bridge layer 106 connects
the touch control driving electrode to the touch control
sensing electrode via the first contact hole 1071.

[0079] In the area NA, the touch control electrode layer
113 contacts and is connected to the touch control lead 1021.
[0080] In a step S70, a protection layer 114 is formed on
the touch control electrode layer 113.

[0081] Specifically, the protection layer 114 is deposited
on a surface of the touch control electrode layer 113 first.
The protection layer 114 is made of an inorganic insulation
material or an organic insulation material.

[0082] Next, a fourth photoresist is coated on a surface of
the protection layer 114. A second mask plate is used, and an
exposure treatment, a development treatment, an etching
treatment, and a stripping treatment are performed to pattern
the protection layer 114, as shown in FIG. 5.

[0083] The protection layer 114 functions to protect the
touch control electrode layer 113.

[0084] In the present embodiment, the step of forming the
bridge layer 106 and the step of forming the touch control
electrode layer 113 could be exchanged with each other. This
does not affect the manufacturing effect.
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[0085] The present disclosure provides a method for
manufacturing a touch control display screen According to
the present disclosure, the first insulation layer and the
second insulation layer are formed using a same mask
process, and two etching treatments are performed in
sequence on the insulation layers to pattern the first insula-
tion layer and the second insulation layer, therefore quantity
of mask plates used for manufacturing the touch control
display screen is reduced, increasing manufacturing effi-
ciency and decreasing manufacturing cost. In addition,
because quantity of mask plates is reduced, the likelihood
that the touch control lead, which is connected to the touch
control layer, might be oxidized due to long time exposure
to atmosphere can be reduced

[0086] While the present disclosure has been described
with the aforementioned preferred embodiments, it is pref-
erable that the above embodiments should not be construed
as limiting of the present disclosure. Anyone having ordi-
nary skill in the art can make a variety of modifications and
variations without departing from the spirit and scope of the
present disclosure as defined by the following claims.

What is claimed is:

1. A method for manufacturing a touch control display
screen, comprising:

a step S20 of forming a first insulation layer on a thin film

encapsulation layer;

a step S30 of forming a bridge layer on the first insulation
layer;

a step S40 of forming a second insulation layer on the
bridge layer;

a step S50 of using a mask to perform a mask process on
the second insulation layer, so as to pattern the first
insulation layer and the second insulation layer, and to
form a first contact hole in the second insulation layer;

a step S60 of forming a touch control electrode layer on
the second insulation layer, and

a step S70 of forming a protection layer on the touch
control electrode layer.

2. The method for manufacturing the touch control dis-
play screen according to claim 1, wherein before the step
S20, the method further comprises:

a step S10 of providing a substrate, and sequentially
forming a thin film transistor layer, an organic light
emitting diode (OLED) display layer, and the thin film
encapsulation layer on the substrate.

3. The method for manufacturing the touch control dis-
play screen according to claim 2, wherein the touch control
display screen includes a first display area and a second
display area.

4. The method for manufacturing the touch control dis-
play screen according to claim 3, wherein the step S50
includes:

a step S51 of coating a photoresist on a surface of the

second insulation layer;

a step S52 of using a multi-transmittance mask plate to
perform an exposure treatment on the photoresist, and
performing a development treatment on the photoresist,
such that the photoresist is patterned to generate a first
development region and a second development region
that are spaced apart from each other,
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wherein the first development region is in the first display
area, and the second development region is in the
second display area;

a step S53 of performing an etching treatment for the
second development region, such that a combined
thickness of the first insulation layer and the second
insulation layer in the second development region is
equal to a thickness of the second insulation layer in the
first development region;

a step S54 of performing an ashing treatment on the
photoresist to remove the photoresist in the first devel-
opment region and to reduce a thickness of the photo-
resist that is not exposed;

a step S55 of performing an etching treatment for the first
development region and the second development
region, such that the first insulation layer and the
second insulation layer are patterned, and the first
contact hole is formed in the second insulation layer;
and

a step S56 of removing the photoresist.

5. The method for manufacturing the touch control dis-
play screen according to claim 4, wherein the multi-trans-
mittance mask plate includes a first transmittance region and
a second transmittance region,

wherein the first transmittance region corresponds to the
first development region, and the second transmittance
region corresponds to the second development region.

6. The method for manufacturing the touch control dis-
play screen according to claim 5, wherein a transmittance of
the first transmittance region is smaller than a transmittance
of the second transmittance region.

7. The method for manufacturing the touch control dis-
play screen according to claim 6, wherein the first transmit-
tance region is a half-exposure region, and the second
transmittance region is a complete-exposure region.

8. The method for manufacturing the touch control dis-
play screen according to claim 1, wherein the step of
forming the bridge layer and the step of forming the touch
control electrode layer are exchanged with each other.

9. The method for manufacturing the touch control dis-
play screen according to claim 1, wherein the step S60
includes:

a step S61 of forming the touch control electrode layer on

the second insulation layer;

a step S62 of coating the photoresist on the second
insulation layer;

a step S63 of performing an exposure treatment and a
development treatment on the photoresist, so as to
pattern the photoresist;

a step S64 of performing an etching treatment on the
touch control electrode layer, so as to form a second
contact hole in the touch control electrode layer; and

a step S65 of removing the photoresist.

10. The method for manufacturing the touch control
display screen according to claim 1, wherein the protection
layer is made of an inorganic insulation material or an
organic insulation material.
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