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(7) ABSTRACT

The present invention provides an OLED touch control
display device and a manufacture method thereof. The
OLED touch control display device comprises: a transparent
substrate (10), a transparent package cover plate (20), an
OLED thin film element (11) located at one side of the
transparent substrate (10) facing the transparent package
cover plate (20), a thin film package layer (12) being located
on the OLED thin film element (11) and completely cover-
ing the OLED thin film element (11), a transparent conduc-
tive outer layer (31) located on the thin film package layer
(12), an antiglare layer (34) located at one side of the
transparent package cover plate (20) facing the transparent
substrate (10), a transparent conductive inner layer (33)
located under the antiglare layer (34) and a transparent
isolation dot layer (32) located under the transparent con-
ductive inner layer (33); the transparent conductive outer
layer (31), the transparent isolation dot layer (32) and the
transparent conductive inner layer (33) construct a touch
control panel (30); the OLED touch control display device
reduces the difficulty of the manufacture process and con-
tributes to raise the productivity.
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step 1, providing a transparent package cover plate (20), and forming

an antiglarc laycr (34) on the transparcnt package cover plate (20);

l

step 2, forming a transparent conductive inner layer (33) on the antiglare
layer (34);

step 3, forming a transparent isolation dot layer (32) on the transparent

L —C

- - 3
conductive inner layer (33);

step 4, providing a transparcnt substrate (10), and forming an OLED yi

thin film element (11) on the transparent substrate (10);

step 5, forming a thin film package layer (12) on the OLED thin film
element (11), which completely covers the OLED thin film element (11);

step 6, forming a transparcnt conductive outer layer (31) on the thin

!

step 7, coating a glue frame at peripheric edges of the transparent

L 6
film package layer (12);

packagc cover plate (20) or transparent assembly gluc on a wholc side,
and bonding the transparent substrate (10) and the transparent package
cover plate (20) together in vacuum, and curing the glue frame orthe | _—7/
transparent assembly glue to form sealed OLED touch control display
device; wherein the transparent conductive outer layer (31), the
transparent isolation dot layer (32) and the transparent conductive inner
layer (33) construct a touch control panel main body (30).

Fig. 3
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OLED TOUCH CONTROL DISPLAY DEVICE
AND MANUFACTURE METHOD THEREOF

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy field, and more particularly to an OLED touch control
display device and a manufacture method thereof.

BACKGROUND OF THE INVENTION

[0002] In recent years, Liquid Crystal Display (LCD),
Organic Light Emitting Diode (OLED) and other panel
display devices have gradually replaced the CRT displays
and become the major production in the display device
market. The OLED display device possesses many outstand-
ing properties of self-illumination, low driving voltage, high
luminescence efficiency, fast response, high clarity and
contrast, near 180° view angle, wide range of working
temperature, applicability of flexible display and large scale
full color display. The OLED is considered as the most
potential flat panel display technology.

[0003] The OLED display device generally comprises a
substrate, a package cover plate oppositely located with the
substrate, an anode located on the substrate, a Hole Injection
Layer located on the anode, a Hole Transporting Layer
located on the Hole Injection Layer, an emitting layer
located on the Hole Transporting Layer, an Electron Trans-
port Layer located on the emitting layer, an Electron Injec-
tion Layer located on the Electron Transport Layer and a
Cathode located on the Electron Injection Layer. As the
OLED display device works, the Hole and the Electron are
injected to the emitting layer, these electrons and the holes
are combined to generate excited electron-hole pairs, and the
excited electron-hole pairs are converted from the excited
state to the ground state for achieving illumination.

[0004] With the development of portable electronic dis-
play devices, the touch panel provides a new human
machine interactive interface. The usage is more direct and
with more humanization. Forming a touch control device
with combining the touch panel and the flat display device
is capable of providing the touch control function to the flat
display device. With the fingers, the stylus for inputting, the
operation can be more intuitive and easy.

[0005] For the present OLED touch control display
devices, the OLED display device and the touch control
panel are separately manufactured, and then the two are
combined with assembly. Thus, a regular OLED touch
control display device is thicker, and generally comprises a
structure of four layers, which respectively are an OLED
substrate, an OLED cover plate, a touch control panel
substrate and a touch control panel cover plate. FIG. 1 shows
an OLED touch control display device according to prior art
with improvement, comprising: a display panel substrate
100, a display panel cover plate 200 and a touch control
panel main body 300. The display panel substrate 100
comprises a substrate main body 110 and an antiglare layer
120 which is an outermost layer of the substrate main body
110; the touch control panel main body 300 is integrated
between the substrate main body 110 and the antiglare layer
120, and comprises a transparent conductive inner layer 330
located at one side of the antiglare layer 120 facing the
substrate main body 110, a transparent isolation dot layer
320 located under the transparent conductive inner layer 330
and a transparent conductive outer layer 310 located at one
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side of the substrate main body 110 facing the antiglare layer
120. The display panel cover plate 200 is located at one side
of the substrate main body 110 away from the antiglare layer
120, and connected with the display panel substrate 100. The
remaining problem of the aforesaid OLED touch control
display device with improvement is that because the anti-
glare layer 120 is flexible polymer material in general,
directly manufacturing the touch control panel main body
300 thereon must face a certain dificulty in the manufacture
process and leads to the lower productivity.

SUMMARY OF THE INVENTION

[0006] An objective of the present invention is to provide
an OLED touch control display device, of which the damage
of the touch control panel to the organic material layer in the
OLED display device can be prevented, and the thickness of
the OLED touch control display device can be diminished,
and meanwhile, the difficulty of the manufacture process can
be reduced for contributing to raise the productivity.

[0007] Another objective of the present invention is to
provide a manufacture method of an OLED touch control
display device, of which the difficulty of the manufacture
process can be reduced to raise the productivity, and the
damage of the touch control panel to the organic material
layer in the OLED display device can be prevented, and the
thickness of the OLED touch control display device can be
diminished.

[0008] For realizing the aforesaid objectives, the present
invention provides an OLED touch control display device,
comprising a transparent substrate, a transparent package
cover plate oppositely located to the transparent substrate,
an OLED thin film element located at one side of the
transparent substrate facing the transparent package cover
plate, a thin film package layer being located on the OLED
thin film element and completely covering the OLED thin
film element, a transparent conductive outer layer located on
the thin film package layer, an antiglare layer located at one
side of the transparent package cover plate facing the
transparent substrate, a transparent conductive inner layer
located under the antiglare layer and a transparent isolation
dot layer located under the transparent conductive inner
layer;

[0009] the transparent conductive outer layer, the trans-
parent isolation dot layer and the transparent conductive
inner layer construct a touch control panel.

[0010] The transparent substrate is a glass substrate and
the transparent package cover plate is a glass cover plate.

[0011] The OLED thin film element comprises: a reflec-
tive anode metal layer, a transparent cathode metal layer and
an organic material layer located between the reflective
anode metal layer and the transparent cathode metal layer.

[0012] The thin film package layer comprises: a first
inorganic passivation layer located on the OLED thin film
element, an organic flat layer located on the first inorganic
passivation layer, a second inorganic passivation layer
located on the organic flat layer, and all the first inorganic
passivation layer, the organic flat laver and the second
inorganic passivation layer are transparent.

[0013] The transparent substrate and the transparent pack-
age cover plate are bonded together with a glue frame or a
whole side of assembly glue, to form a sealed OLED touch
control display device.
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[0014] The present invention further provides a manufac-
ture method of an OLED touch control display device,
comprising steps of:

[0015] step 1, providing a transparent package cover plate,
and forming an antiglare layer on the transparent package
cover plate;

[0016] step 2, forming a transparent conductive inner layer
on the antiglare layer;

[0017] step 3, forming a transparent isolation dot layer on
the transparent conductive inner layer;

[0018] step 4, providing a transparent substrate, and form-
ing an OLED thin film element on the transparent substrate;
[0019] step 5, forming a thin film package layer on the
OLED thin film element and completely covering the OLED
thin film element;

[0020] step 6, forming a transparent conductive outer layer
on the thin film package layer;

[0021] step 7, coating a glue frame at peripheric edges of
the transparent package cover plate or transparent assembly
glue on a whole side, and bonding the transparent substrate
and the transparent package cover plate together in vacuum,
and curing the glue frame or the transparent assembly glue
to form sealed OLED touch control display device; wherein
the transparent conductive outer layer, the transparent iso-
lation dot layer and the transparent conductive inner layer
construct a touch control panel.

[0022] The transparent package cover plate is a glass
cover plate and the transparent substrate is a glass substrate.
[0023] In the step 1, the antiglare layer is polymer con-
taining antiglare particles, which is formed by coating,
drying and curing;

[0024] in the step 2, the transparent conductive inner layer
is formed by sputtering or thermal evaporating;

[0025] in the step 3, the transparent isolation dot layer is
formed by screen printing;

[0026] in the step 6, the transparent conductive outer layer
is formed by sputtering or thermal evaporating.

[0027] In the step 4, the OLED thin film element com-
prises a reflective anode metal layer, a transparent cathode
metal layer and an organic material layer located between
the reflective anode metal layer and the transparent cathode
metal layer.

[0028] Inthestep 5, the thin film package layer comprises:
a first inorganic passivation layer located on the OLED thin
film element, an organic flat layer located on the first
inorganic passivation layer, a second inorganic passivation
layer located on the organic flat layer, and all the first
inorganic passivation layer, the organic flat layer and the
second inorganic passivation layer are transparent.

[0029] The present invention further provides an OLED
touch control display device, comprising a transparent sub-
strate, a transparent package cover plate oppositely located
to the transparent substrate, an OLED thin film element
located at one side of the transparent substrate facing the
transparent package cover plate, a thin film package layer
being located on the OLED thin film element and com-
pletely covering the OLED thin film element, a transparent
conductive outer layer located on the thin film package layer,
an antiglare layer located at one side of the transparent
package cover plate facing the transparent substrate, a
transparent conductive inner layer located under the anti-
glare layer and a transparent isolation dot layer located
under the transparent conductive inner layer.
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[0030] the transparent conductive outer layer, the trans-
parent isolation dot layer and the transparent conductive
inner layer construct a touch control panel,

[0031] wherein the transparent substrate is a glass sub-
strate and the transparent package cover plate is a glass
cover plate;

[0032] wherein the OLED thin film element comprises: a
reflective anode metal layer, a transparent cathode metal
layer and an organic material layer located between the
reflective anode metal layer and the transparent cathode
metal layer.

[0033] The benefits of the present invention are: the pres-
ent invention provides an OLED touch control display
device and a manufacture method thereof, and by integrating
the touch control panel between the transparent substrate
and the transparent package cover plate, the thickness of the
OLED touch control display device can be diminished; by
locating the thin film package layer on the OLED thin film
element, the damage of the touch control panel to the organic
material layer can be prevented; by locating the antiglare
layer at one side of the transparent package cover plate
facing the transparent substrate to load the flexible antiglare
layer on the transparent package cover plate, and then
manufacturing the touch control panel on the antiglare layer,
the difficulty of the manufacture process can be reduced for
contributing to raise the productivity.

[0034] In order to better understand the characteristics and
technical aspect of the invention, please refer to the follow-
ing detailed description of the present invention is concerned
with the diagrams, however, provide reference to the accom-
panying drawings and description only and is not intended
to be limiting of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The technical solution and the beneficial effects of
the present invention are best understood from the following
detailed description with reference to the accompanying
figures and embodiments.

[0036] In drawings,

[0037] FIG. 1 is a structural diagram of an OLED touch
control display device according to prior art;

[0038] FIG. 2 is a structural diagram of an OLED touch
control display device according to the present invention;
[0039] FIG. 3 is a flowchart of a manufacture method of
an OLED touch control display device according to the
present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0040] For better explaining the technical solution and the
effect of the present invention, the present invention will be
further described in detail with the accompanying drawings
and the specific embodiments.

[0041] Please refer to FIG. 2. The present invention pro-
vides an OLED touch control display device, comprising a
transparent substrate 10, a transparent package cover plate
20 oppositely located to the transparent substrate 10, an
OLED thin film element 11 located at one side of the
transparent substrate 10 facing the transparent package
cover plate 20, a thin film package layer 12 being located on
the OLED thin film element 11 and completely covering the
OLED thin film element 11, a transparent conductive outer
layer 31 located on the thin film package layer 12, an
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antiglare layer 34 located at one side of the transparent
package cover plate 20 facing the transparent substrate 10,
a transparent conductive inner layer 33 located under the
antiglare layer 34 and a transparent isolation dot layer 32
located under the transparent conductive inner layer 33.
[0042] The transparent conductive outer layer 31, the
transparent isolation dot layer 32 and the transparent con-
ductive inner layer 33 construct a touch control panel 30.
The OLED touch control display device integrates the touch
control panel 30 between the transparent substrate 10 and
the transparent package cover plate 20 and an independent
touch control panel cover plate is not required which can
diminish the thickness of the OLED touch control display
device.

[0043] Specifically, the transparent substrate 10 is a glass
substrate and the transparent package cover plate 20 is a
glass cover plate.

[0044] The OLED thin film element 11 comprises: a
reflective anode metal layer, a transparent cathode metal
layer and an organic material layer located between the
reflective anode metal layer and the transparent cathode
metal layer. Furthermore, the organic material layer further
comprises a Hole Injection Layer, a Hole Transporting
Layer, an emitting material layer, an Electron Transport
Layer and an Electron Injection Layer.

[0045] The thin film package layer 12 comprises: a first
inorganic passivation layer located on the OLED thin film
element 11, an organic flat layer located on the first inorganic
passivation layer, a second inorganic passivation layer
located on the organic flat layer, and all the first inorganic
passivation layer, the organic flat layer and the second
inorganic passivation layer are transparent. The thin film
package layer 12 is located on the OLED thin film element
11 and completely covers the OLED thin film element 11 to
protect the OLED thin film element 11 and prevent the
damage of the touch control panel 30 to the organic material
layer.

[0046] The antiglare layer 34 is flexible polymer contain-
ing antiglare particles (such as acrylic resin micro particles,
polymethylmethacrylate micro particles, etc.). By locating
the antiglare layer 34 at one side of the transparent package
cover plate 20 facing the transparent substrate 10 to load the
flexible antiglare layer 34 on the transparent package cover
plate 20, and then manufacturing the transparent conductive
inner later 33 and the transparent isolation dot layer 32 of the
touch control panel 30 on the antiglare layer 34, the difficulty
of the manufacture process can be reduced for contributing
to raise the productivity.

[0047] The transparent substrate 10 and the transparent
package cover plate 20 are bonded together with a glue
frame or a whole side of assembly glue, to form a sealed
OLED touch control display device.

[0048] Please refer to FIG. 3 in combination of FIG. 2. The
present invention further provides a manufacture method of
an OLED touch control display device, comprising steps of:
[0049] step 1, providing a transparent package cover plate
20, and forming an antiglare layer 34 on the transparent
package cover plate 20.

[0050] Specifically, the transparent package cover plate 20
is a glass cover plate.

[0051] The antiglare layer 34 is flexible polymer contain-
ing antiglare particles (such as acrylic resin micro particles,
polymethylmethacrylate micro particles, etc.), which is
formed by coating, drying and curing.
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[0052] step 2, forming a transparent conductive inner layer
33 on the antiglare layer 34.

[0053] Specifically, the transparent conductive inner layer
33 is formed by sputtering or thermal evaporating.

[0054] step 3, forming a transparent isolation dot layer 32
on the transparent conductive inner layer 33.

[0055] Specifically, the transparent isolation dot layer 32
is formed by screen printing.

[0056] step 4, providing a transparent substrate 10, and
sequentially forming a reflective anode metal layer, a trans-
parent cathode metal layer and an organic material layer on
the transparent substrate 10, and the reflective anode metal
layer, the transparent cathode metal layer and the organic
material layer construct an OLED thin film element 11.
[0057] Specifically, the transparent package substrate 10 is
a glass substrate.

[0058] The organic material layer further comprises a
Hole Injection Layer, a Hole Transporting Layer, an emitting
material layer, an Electron Transport Layer and an Electron
Injection Layer.

[0059] step 5, sequentially forming a first inorganic pas-
sivation layer, which completely covers the OLED thin film
element 11 on the OLED thin film element 11, an organic flat
layer located on the first inorganic passivation layer and a
second inorganic passivation layer located on the organic flat
layer, and all the first inorganic passivation layer, the organic
flat layer and the second inorganic passivation layer are
transparent, the three construct a thin film package layer 12.
[0060] step 6, forming a transparent conductive outer layer
31 on the thin film package layer 12.

[0061] Specifically, the transparent conductive outer layer
31 is formed by sputtering or thermal evaporating.

[0062] step 7, coating a glue frame at peripheric edges of
the transparent package cover plate 20 or transparent assem-
bly glue on a whole side, and bonding the transparent
substrate 10 and the transparent package cover plate 20
together in vacuum, and curing the glue frame or the
transparent assembly glue to form sealed OLED touch
control display device; wherein the transparent conductive
outer layer 31, the transparent isolation dot layer 32 and the
transparent conductive inner layer 33 construct a touch
control panel 30.

[0063] In the aforesaid manufacture method of the OLED
touch control display device, by integrating the touch con-
trol panel 30 between the transparent substrate 10 and the
transparent package cover plate 20, the thickness of the
OLED touch control display device can be diminished; by
locating the thin film package layer 12 on the OLED thin
film element 11, the damage of the touch control panel 30 to
the organic material layer can be prevented; by locating the
antiglare layer 34 at one side of the transparent package
cover plate 20 facing the transparent substrate 10 to load the
flexible antiglare layer 34 on the transparent package cover
plate 20, and then manufacturing the transparent conductive
inner layer 33 and the transparent isolation dot layer 32 of
the touch control panel 30 on the antiglare layer 34, the
difficulty of the manufacture process can be reduced for
contributing to raise the productivity.

[0064] In conclusion, in the OLED touch control display
device and the manufacture method thereof according to the
present invention, by integrating the touch control panel
between the transparent substrate and the transparent pack-
age cover plate, the thickness of the OLED touch control
display device can be diminished; by locating the thin film
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package layer on the OLED thin film element, the damage
of the touch control panel to the organic material layer can
be prevented; by locating the antiglare layer at one side of
the transparent package cover plate facing the transparent
substrate to load the flexible antiglare layer on the transpar-
ent package cover plate, and then manufacturing the touch
control panel on the antiglare layer, the difficulty of the
manufacture process can be reduced for contributing to raise
the productivity.

[0065] Above are only specific embodiments of the pres-
ent invention, the scope of the present invention is not
limited to this, and to any persons who are skilled in the art,
change or replacement which is easily derived should be
covered by the protected scope of the invention. Thus, the
protected scope of the invention should go by the subject
claims.

What is claimed is:

1. An OLED touch control display device, comprising a
transparent substrate, a transparent package cover plate
oppositely located to the transparent substrate, an OLED
thin film element located at one side of the transparent
substrate facing the transparent package cover plate, a thin
film package layer being located on the OLED thin film
element and completely covering the OLED thin film ele-
ment, a transparent conductive outer layer located on the
thin film package layer, an antiglare layer located at one side
of the transparent package cover plate facing the transparent
substrate, a transparent conductive inner layer located under
the antiglare layer and a transparent isolation dot layer
located under the transparent conductive inner layer.

the transparent conductive outer layer, the transparent

isolation dot layer and the transparent conductive inner
layer construct a touch control panel.

2. The OLED touch control display device according to
claim 1, wherein the transparent substrate is a glass substrate
and the transparent package cover plate is a glass cover
plate.

3. The OLED touch control display device according to
claim 1, wherein the OLED thin film element comprises: a
reflective anode metal layer, a transparent cathode metal
layer and an organic material layer located between the
reflective anode metal layer and the transparent cathode
metal layer.

4. The OLED touch control display device according to
claim 1, wherein the thin film package layer comprises: a
first inorganic passivation layer located on the OLED thin
film element, an organic flat layer located on the first
inorganic passivation layer, a second inorganic passivation
layer located on the organic flat layer, and all the first
inorganic passivation layer, the organic flat layer and the
second inorganic passivation layer are transparent.

5. The OLED touch control display device according to
claim 1, wherein the transparent substrate and the transpar-
ent package cover plate are bonded together with a glue
frame or a whole side of transparent assembly glue, to form
a sealed OLED touch control display device.

6. A manufacture method of an OLED touch control
display device, comprising steps of:

step 1, providing a transparent package cover plate, and

forming an antiglare layer on the transparent package
cover plate;

step 2, forming a transparent conductive inner layer on the

antiglare layer;
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step 3, forming a transparent isolation dot layer on the

transparent conductive inner layer;
step 4, providing a transparent substrate, and forming an
OLED thin film element on the transparent substrate;

step 5, forming a thin film package layer on the OLED
thin film element and completely covering the OLED
thin film element;

step 6, forming a transparent conductive outer layer on the

thin film package layer;

step 7, coating a glue frame at peripheric edges of the

transparent package cover plate or transparent assem-
bly glue on a whole side, and bonding the transparent
substrate and the transparent package cover plate
together in vacuum, and curing the glue frame or the
transparent assembly glue to form sealed OLED touch
control display device; wherein the transparent conduc-
tive outer layer, the transparent isolation dot layer and
the transparent conductive inner layer construct a touch
control panel.

7. The manufacture method of the OLED touch control
display device according to claim 6, wherein the transparent
package cover plate is a glass cover plate and the transparent
substrate is a glass substrate.

8. The manufacture method of the OLED touch control
display device according to claim 6, wherein in the step 1,
the antiglare layer is polymer containing antiglare particles,
which is formed by coating, drying and curing;

in the step 2, the transparent conductive inner layer is

formed by sputtering or thermal evaporating;

in the step 3, the transparent isolation dot layer is formed

by screen printing;

in the step 6, the transparent conductive outer layer is

formed by sputtering or thermal evaporating.

9. The manufacture method of the OLED touch control
display device according to claim 6, wherein in the step 4,
the OLED thin film element comprises a reflective anode
metal layer, a transparent cathode metal layer and an organic
material layer located between the reflective anode metal
layer and the transparent cathode metal layer.

10. The manufacture method of the OLED touch control
display device according to claim 6, wherein in the step 5,
the thin film package layer comprises: a first inorganic
passivation layer located on the OLED thin film element, an
organic flat layer located on the first inorganic passivation
layer, a second inorganic passivation layer located on the
organic flat layer, and all the first inorganic passivation layer,
the organic flat layer and the second inorganic passivation
layer are transparent.

11. An OLED touch control display device, comprising a
transparent substrate, a transparent package cover plate
oppositely located to the transparent substrate, an OLED
thin film element located at one side of the transparent
substrate facing the transparent package cover plate, a thin
film package layer being located on the OLED thin film
element and completely covering the OLED thin film ele-
ment, a transparent conductive outer layer located on the
thin film package layer, an antiglare layer located at one side
of the transparent package cover plate facing the transparent
substrate, a transparent conductive inner layer located under
the antiglare layer and a transparent isolation dot layer
located under the transparent conductive inner layer.

the transparent conductive outer layer, the transparent

isolation dot layer and the transparent conductive inner
layer construct a touch control panel;
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wherein the transparent substrate is a glass substrate and
the transparent package cover plate is a glass cover
plate;

wherein the OLED thin film element comprises: a reflec-

tive anode metal layer, a transparent cathode metal
layer and an organic material layer located between the
reflective anode metal layer and the transparent cathode
metal layer.

12. The OLED touch control display device according to
claim 11, wherein the thin film package layer comprises: a
first inorganic passivation layer located on the OLED thin
film element, an organic flat layer located on the first
inorganic passivation layer, a second inorganic passivation
layer located on the organic flat layer, and all the first
inorganic passivation layer, the organic flat layer and the
second inorganic passivation layer are transparent.

13. The OLED touch control display device according to
claim 11, wherein the transparent substrate and the trans-
parent package cover plate are bonded together with a glue
frame or a whole side of assembly glue, to form a sealed
OLED touch control display device.
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