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(57) ABSTRACT

A method for manufacturing a touchscreen display includes:
forming an OLED display layer on a display substrate;
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METHOD FOR MANUFACTURING
TOUCHSCREEN DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Section 371 National Stage
Application of International Application No. PCT/CN2015/
082377, filed Jun. 25, 2017, the contents of which is
incorporated herein by reference in its entirety, and pub-
lished as WO 2016/206055 on Dec. 29, 2016, not in English.

FIELD

[0002] The present disclosure relates to a touchscreen
display, and more particularly to a method for manufacturing
a touchscreen display.

BACKGROUND

[0003] As the touchscreen is widely used, an OLED
touchscreen display integrating a touchscreen and an OLED
display is favored as well. However, the current OLED
touchscreen display device is still mainly implemented by
integrating the touchscreen and OLED display in the
mechanical fitting manner. Due to the advantage of OLED
being self-luminous, the OLED touchscreen display formed
by assembling the touchscreen with OLED display together
does not need a backlight. On this basis, the OLED touch-
screen display has a significant advantage in the thickness
compared with the touchscreen display by assembling tra-
ditional display such as LCD and the like, however, the
thickness of the OLED touchscreen display is still increased
by doubling the thickness of the OLED display as the
separate touchscreen is included in the OLED touchscreen
display. Meanwhile, when touchscreen is fitted with the
OLED display in a mechanical manner, the touchscreen
substrate may be adhered to the OLED display substrate
unevenly, thus leading to the problems of rainbow and
Newton ring. Moreover, the presence of the gas or optical
glue between the touchscreen and the OLED display sub-
strate causes lower transmittance.

SUMMARY

[0004] The present disclosure seeks to solve at least one of
the problems that exist in the related art to at least some
extent. Accordingly, the present disclosure provides a
method for manufacturing a touchscreen display.

[0005] The method for manufacturing a touchscreen dis-
play according to an embodiment of the present disclosure
includes:

[0006] S1, forming an OLED display layer on a display
substrate;

[0007] S2, forming a touch layer on a encapsulation sub-
strate; and

[0008] S3, encapsulating the OLED display layer by using
the encapsulation substrate to form the touchscreen display.

[0009] Additional aspects and advantages of embodiments
of the present disclosure will be given in part in the
following descriptions, become apparent in part from the
following descriptions, or be learned from the practice of the
embodiments of the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] These and other aspects and advantages of embodi-
ments of the present disclosure will become apparent and
more readily appreciated from the following descriptions
made with reference to the drawings as described below.
[0011] FIG. 1is a schematic view of a touchscreen display
manufactured by a method for manufacturing a touchscreen
display according to an embodiment of the present disclo-
sure.

[0012] FIG. 2 is a schematic view of a display substrate
and an OLED display layer used by a method for manufac-
turing a touchscreen display according to an embodiment of
the present disclosure.

[0013] FIG. 3 is a schematic plan view of a encapsulation
substrate and a touch layer used by a method for manufac-
turing a touchscreen display according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0014] Reference will be made in detail to embodiments of
the present disclosure. The embodiments described herein
with reference to drawings are explanatory, illustrative, and
used to generally understand the present disclosure. The
embodiments shall not be construed to limit the present
disclosure. The same or similar elements and the elements
having same or similar functions are denoted by like refer-
ence numerals throughout the descriptions.

[0015] Inthe specification, it is to be understood that terms
such as “central”, “longitudinal”, “lateral”, “length”,
“width”, “thickness”, “upper”, “lower”, “front”, “rear”,
“left”, “right”, “vertical”, “horizontal”, “top”, “bottom”,
“inner”, “outer”, “clockwise”, and “counterclockwise”
should be construed to refer to the orientation as then
described or as shown in the drawings under discussion.
These relative terms are for convenience of description and
do not require that the present disclosure be constructed or
operated in a particular orientation. In addition, terms such
as “first” and “second” are used herein for purposes of
description and are not intended to indicate or imply relative
importance or significance or to imply the number of indi-
cated technical features. Thus, the feature defined with
“first” and “second” may include one or more of this feature.
In the description of the present disclosure, “a plurality of”
means two or more than two, unless specified otherwise.
[0016] In the description of the present disclosure, it
should be understood that, unless specified or limited oth-
erwise, the terms “mounted,” “connected,” “coupled” and
“fixed” and variations thereof are used broadly and encom-
pass such as mechanical or electrical mountings, connec-
tions and couplings, also can be inner mountings, connec-
tions and couplings of two components, and further can be
direct and indirect mountings, connections, and couplings,
which can be understood by those skilled in the art according
to the detail embodiment of the present disclosure.

[0017] In the present disclosure, unless specified or lim-
ited otherwise, a structure in which a first feature is “on” or
“below” a second feature may include an embodiment in
which the first feature is in direct contact with the second
feature, and may also include an embodiment in which the
first feature and the second feature are not in direct contact
with each other, but are contacted via an additional feature
formed therebetween. Furthermore, a first feature “on,”
“above,” or “on top of” a second feature may include an
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embodiment in which the first feature is right or obliquely
“on,” “above,” or “on top of” the second feature, or just
means that the first feature is at a height higher than that of
the second feature; while a first feature “below,” “under,” or
“on bottom of” a second feature may include an embodiment
in which the first feature is right or obliquely “below,”
“under,” or “on bottom of”” the second feature, or just means
that the first feature is at a height lower than that of the
second feature.

[0018] Various embodiments and examples are provided
in the following description to implement different struc-
tures of the present disclosure. In order to simplify the
present disclosure, certain elements and settings will be
described. However, these elements and settings are only by
way of example and are not intended to limit the present
disclosure. In addition, reference numerals may be repeated
in different examples in the present disclosure. This repeat-
ing is for the purpose of simplification and clarity and does
not refer to relations between different embodiments and/or
settings. Furthermore, examples of different processes and
materials are provided in the present disclosure. However, it
would be appreciated by those skilled in the art that other
processes and/or materials may be also applied.

[0019] Referring to FIG. 1, a method for manufacturing a
touchscreen display 100 according to an embodiment of the
present disclosure includes the steps of:

[0020] S1, forming an OLED display layer 20 on a display
substrate 10;
[0021] S2, forming a touch layer 40 on a encapsulation

substrate 30; and

[0022] S3, encapsulatingthe OLED display layer 20 by
using the encapsulation substrate 30 to form the touchscreen
display 100.

[0023] According to the method for manufacturing a
touchscreen display 100 in an embodiment of the present
disclosure, the touch layer 40 is directly formed on the
encapsulation substrate 30, and thus the size of the touch-
screen display 100 is reduced compared with a touchscreen
display manufactured by the traditional method in which a
touch layer is formed on a separate substrate and then
adhered with a encapsulated OLED display layer.

[0024] On the other hand, compared with a method in
which the OLED display layer 20 is first encapsulated by the
encapsulation substrate 30 and then the touch layer 40 is
formed on the encapsulation substrate 30, the method of
present disclosure in which the touch layer 40 is formed on
the encapsulation substrate 30 and then the OLED display
layer 20 is encapsulated by the encapsulation substrate 30
can avoid the influence of the formation of the touch layer
40 on the effect of encapsulation the OLED display layer 20.
For example, the adhering strength between the encapsula-
tion substrate 30 and the OLED display layer 20 may be
decreased, or if the touch layer 40 is formed by wet etching,
it may be necessary to re-dry the entire touchscreen display
100 after the touch layer 40 is formed.

[0025] It would be appreciated that in the method of the
present disclosure, steps S1 and S2 are not limited to be
performed in a numerical order. That is, the method accord-
ing to embodiments of the present disclosure includes, but is
not limited to, steps in the order of S1, S2 and S3, and the
method may also include steps in an order of S2, S1 and S3.
[0026] Specifically, the display substrate 10 is a flexible
substrate, for example, a polyethylene terephthalate (PET)
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film or a polyethylene naphthalate (PEN) film. As such, the
OLED display layer 20 is formed on the display substrate 10
as a flexible display device.

[0027] Referring to FIG. 2, the OLED display layer 20
includes an anode pattern layer 21, a hole injection layer 22,
a hole transport layer 23, a light emitting layer 24, an
electron transport layer 25, an electron injection layer 26,
and a cathode pattern layer 27, which are stacked sequen-
tially at the display substrate 10 by vapor deposition, print-
ing, or coating. As such, when a direct current is applied
between the anode pattern layer 21 and the cathode pattern
layer 27, electrons can be driven from the electron injecting
layer 26 to the electron transport layer 25 and holes can be
driven from the hole injection layer 22 into the light emitting
layer 24 through the hole transport layer 23, thus combining
the electrons and the holes, i.e., an electron-hole capture is
formed. Being excited by the energy released from the
electron-hole capture, the chemical molecules of the light
emitting layer 24 emits light to achieve the purpose of
display.

[0028] It would be appreciated that the OLED display
layer 20 is not limited to the present embodiment and may
also have other stacked structures known to those skilled in
the art.

[0029] Referring to FIG. 3, in this embodiment, the encap-
sulation substrate 30 includes a barrier substrate 31 and a
barrier layer 32. Step S2 includes:

[0030] S31, forming a barrier layer 32 on a barrier sub-
strate 31 to obtain the encapsulation substrate 30; and
[0031] S32, forming the touch layer 40 on one side of the
barrier substrate 31 away from the barrier layer 32.

[0032] Specifically, the barrier substrate 31 is a flexible
substrate, for example, a polyethylene terephthalate (PET)
film or a polyethylene naphthalate (PEN) film. As such, the
barrier layer 32 may be formed on the barrier substrate 31 to
provide a flexible encapsulation substrate 30, while the
touch layer 40 may be formed on the encapsulation substrate
30 to provide a flexible touchscreen device, and the flexible
display device is combined with the flexible touchscreen
device to provide a flexible touchscreen display 100.
[0033] The barrier layer 32 includes an inorganic barrier
material layer 321 (e.g. aluminum oxide, silicon oxide,
silicon nitride or the like) formed on the barrier substrate 31.
After the OLED display layer 20 is encapsulated by the
encapsulation substrate 30, water or oxygen may be pre-
vented from entering into the OLED display layer 20 due to
densification of the inorganic barrier material layer 321, thus
avoiding damage to the OLED display layer 20.

[0034] However, structural defects may easily occur in the
inorganic barrier material layer 321 at a low temperature,
therefore in some embodiments, the barrier layer 32 also
includes organic and inorganic material layers of a multi-
layered structure, for example, an organic material perfor-
mance layer 322 is formed on the inorganic barrier material
layer 321 for overcoming the structural defects present in the
inorganic barrier material layer 321.

[0035] Preferably, another inorganic barrier material layer
321 is superimposed on the organic material performance
layer 322.

[0036] It would be appreciated that the barrier layer 32
may include a plurality of organic material performance
layers 322 and inorganic barrier material layers 321 dis-
posed alternately. Since the organic material performance
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layer 322 is present as a filler, an outermost layer of the
structure of the bartier layer 32 is generally the inorganic
barrier material layer 321.

[0037] In step S32, the touch layer 40 is formed from an
indium tin oxide material by a wet etching process. Alter-
natively, in other embodiments, the touch layer 40 is formed
from a silver nanowire material by a screen printing process.
In further embodiments, the touch layer 40 is formed from
a metal mesh material or a graphene material by a laser
sintering process. If the laser sintering process is used, since
the laser energy is pulsed, sintering can be achieved by the
instantaneous energy compared to the conventional dry
etching process and the barrier layer 32 may not be dam-

aged.

[0038] In another embodiment, step S2 may further
include:

[0039] S41, forming the touch layer 40 on a barrier
substrate 31;

[0040] S42, forming a barrier layer 32 on one side of the

barrier substrate 31 away from the touch layer 40.

[0041] As such, the barrier layer 40 is formed on the
barrier substrate 31, and then the barrier layer 32 is stacked,
thus reducing drying time.

[0042] In step S3, the encapsulation substrate 30 is
adhered by a flat pressing process to the OLED display layer
20 using an adhesive material 50, so as to encapsulate the
OLED display layer. In combination with the above embodi-
ments, it is possible that one side of the barrier layer 30 away
from the touch layer 40 is adhered to the OLED display layer
20 by the adhesive material 50. It is also possible that the
inorganic barrier material layer 321 being the outermost
layer of the encapsulation substrate 30 is adhered with flat
pressing to the OLED display layer 20 by the adhesive
material 50.

[0043] Referring to FIG. 1, in some embodiments, for
example, the method for manufacturing a touchscreen dis-
play further includes: S4, forming a polarizer 60 on the
touch layer 40.

[0044] As an example, a release film of the polarizer 60
may be peeled off and adhered on the touch layer 40.
[0045] The polarizer 60 may be used as a polarizer of the
OLED display layer 20 on one hand. and used as a surface
protective film of the touch layer 40 on the other hand.
[0046] Reference throughout this specification to “an
embodiment,” “some embodiments,” “one embodiment”,
“another example,” “an example,” “a specific example,” or
“some examples,” means that a particular feature, structure,
material, or characteristic described in connection with the
embodiment or example is included in at least one embodi-
ment or example of the present disclosure. Thus, the appear-
ances of the phrases such as “in some embodiments,” “in
one embodiment”’, “in an embodiment”, “in another
example,” “in an example,” “in a specific example,” or “in
some examples,” in various places throughout this specifi-
cation are not necessarily referring to the same embodiment
or example of the present disclosure. Furthermore, the
particular features, structures, materials, or characteristics
may be combined in any suitable manner in one or more
embodiments or examples.

[0047] Although explanatory embodiments have been
shown and described, it would be appreciated by those
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skilled in the art that the above embodiments cannot be
construed to limit the present disclosure, and changes,
alternatives, and modifications can be made in the embodi-
ments without departing from spirit, principles and scope of
the present disclosure.

1. A method for manufacturing a touchscreen display,
comptrising:

forming an OLED display layer on a display substrate;

forming a touch layer on a encapsulation substrate; and

encapsulating the OLED display layer by using the encap-
sulation substrate to form the touchscreen display.

2. The method according to claim 1, wherein the display
substrate is a flexible substrate.

3. The method according to claim 1, wherein the display
substrate is a polyethylene terephthalate film or a polyeth-
ylene naphthalate film.

4. The method according to claim 1, wherein forming a
touch layer comprises:

forming a barrier layer on a barrier substrate to obtain the

encapsulation substrate; and

forming the touch layer on one side of the barrier substrate

away from the barrier layer.

5. The method according to claim 1, wherein forming a
touch layer comprises:

forming the touch layer on a barrier substrate;

forming a barrier layer on one side of the barrier substrate

away from the touch layer.

6. The method according to claim 4, wherein the display
substrate is a flexible substrate.

7. The method according to claim 4, wherein the display
substrate is a polyethylene terephthalate film or a polyeth-
ylene naphthalate film.

8. The method according to claim 4, wherein the barrier
layer comprises an inorganic barrier material layer made of
aluminum oxide, silicon oxide or silicon nitride.

9. The method according to claim 4, wherein the barrier
layer comprises organic and inorganic material layers of a
multilayered structure.

10. The method according to claim 1, wherein the touch
layer is formed from an indium tin oxide material by a wet
etching process, or formed from a silver nanowire material
by a screen printing process, or formed from a metal mesh
material or a graphene material by a laser sintering process.

11. The method according to claim 1, wherein in the
encapsulating, the encapsulation substrate is adhered with
flat pressing to the OLED display layer by an adhesive
material, so as to encapsulate the OLED display layer.

12. The method according to claim 1, further comprising:

forming a polarizer on the touch layer.

13. The method according to claim 5, wherein the display
substrate is a flexible substrate.

14. The method according to claim 5, wherein the display
substrate is a polyethylene terephthalate film or a polyeth-
ylene naphthalate film.

15. The method according to claim 5, wherein the barrier
layer comprises an inorganic barrier material layer made of
aluminum oxide, silicon oxide or silicon nitride.

16. The method according to claim 5, wherein the barrier
layer comprises organic and inorganic material layers of a
multilayered structure.
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