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TOUCH ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND MANUFACTURING
METHOD THEREOF

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to a
touch organic light emitting diode (OLED) display device
and a manufacturing method thereof.

BACKGROUND

[0002] With the rapid development of science and technol-
ogy, tremendous changes have taken place for electronic
products, and touch-control electronic products have
obtained increasing concerns of people. These touch-control
electronic products are not only space-saving, easy to carry,
but also are operable directly by a user through a finger, a
stylus or the like, comfortable to use, and very convenient. For
example, as to personal digital assistants (PDAs), touch-con-
trol cell phones, portable notebook computers and the like
that are common in the market at present, investments for
touch control technology have been increased in the industry,
and therefore touch devices certainly will have more and
more applications in various fields in the future.

[0003] The display mode of an OLED display screen dif-
fers from the display mode of a conventional LCD (Liquid
Crystal Display) in that: it does not need a backlight source,
and an OLED is formed through ultra-thin coating layers of
organic materials and a glass substrate. These organic mate-
rials can emit light when a current passes through them.
Consequently, the characteristics of an OLED comprise self-
luminous, thus its visibility and brightness are high. Sec-
ondly, an OLED has a low voltage requirement, and it is of
energy saving and high efficiency. Because of fast response,
light weight, small thickness, simple construction, low cost
and other merits, OLEDs are regarded as one of the most
promising products in the twenty-first Century.

[0004] Combination of the touch control technology and
the OLED technology is bound to promote the development
of display technology, and is also a trend of development of
display in the future. For the touch structures of organic light
emitting diode display devices at present, a touch screen and
a display portion of an organic light emitting diode display
device are mostly manufactured separately. This configura-
tion increases the weight and thickness of a display itself, and
is contrary to the advantages of light weight and slim profile
possessed by the organic light emitting diode display device
itself.

SUMMARY

[0005] According to embodiments of the invention, there
are provided a touch organic light emitting diode display
device and a manufacturing method thereof, so as to avoid
such a problem of an existing organic light emitting diode
display device that the weight and thickness of the display are
increased due to the fact that a touch screen and a display
portion of the organic light emitting diode display device are
manufactured separately.

[0006] In an aspect of the invention, there is provided a
touch organic light emitting diode display device, compris-
ing: a thin film transistor formed on one side of a substrate, a
touch signal feedback layer formed on the thin film transistor,
a luminous substrate provided on the touch signal feedback
layer, and a touch signal receiving layer formed on the other

Jun. 11, 2015

side of the substrate. An anode layer of the luminous substrate
is connected to a drain electrode of the thin film transistor.
[0007] Forexample, a protection layer is formed on the thin
film transistor; the touch signal feedback layer is formed on
the protection layer; an interlayer insulation layer is formed
on the touch signal feedback layer; a first via hole is provided
in the interlayer insulation layer, a second via hole is provided
in the protection layer, the anode layer is formed on the
interlayer insulation layer, and is connected to the drain elec-
trode of the thin film transistor through the first via hole and
the second via hole.

[0008] For example, the luminous substrate includes the
anode layer, and a luminous layer and a cathode layer that are
formed on the anode layer in sequence.

[0009] Forexample, a thickness of the anode layer is in the
range of 400 A to 700 A.

[0010] For example, each of the touch signal receiving
layer and the touch signal feedback layer is made of at least
one material selected from the group consisting of indium
gallium zinc oxide, indium zinc oxide, indium tin oxide, and
indium gallium tin oxide.

[0011] For example, a thickness of the touch signal receiv-
ing layer is in the range of 400 A to 700 A; and for example,
a thickness of the touch signal feedback layer is in the range
of 400 A to 700 A.

[0012] For example, a material for the protection layer is
SiOx or SiNx.
[0013] In another aspect of the invention, there is further

provided a manufacturing method of a touch organic light
emitting diode display device, comprising: forming a pattern
of a touch signal receiving layer on one side of a substrate;
forming a pattern of a thin film transistor comprising a drain
electrode on the other side of the substrate; forming a pattern
of a touch signal feedback layer on the thin film transistor;
forming a pattern of a luminous substrate comprising an
anode layer on the touch signal feedback layer, the anode
layer being connected to the drain electrode.

[0014] For example, a pattern of a protection layer with a
second via hole is formed on a source electrode and the drain
electrode of the thin film transistor; a pattern of the touch
signal feedback layer is formed on the protection layer; an
interlayer insulation layer with a first viahole is formed on the
touch signal feedback layer; a pattern of the anode layer is
formed on the interlayer insulation layer, and the anode layer
is connected to the drain electrode through the first via hole
and the second via hole.

[0015] For example, a pattern of a luminous layer and a
pattern of a cathode layer are formed on the anode layer
through patterning processes sequentially.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In order to illustrate the technical solution of the
embodiments of the invention more clearly, the drawings of
the embodiments will be briefly described below; it is obvious
that the drawings as described below are only related to some
embodiments of the invention, but not limitative of the inven-
tion.

[0017] FIG. 1is a structurally schematic view illustrating a
touch organic light emitting diode display device after a first
patterning process in Embodiment 1 of the invention;
[0018] FIG. 2 is a structurally schematic view illustrating a
touch organic light emitting diode display device after a sec-
ond patterning process in Embodiment 1 of the invention;
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[0019] FIG. 3 is a structurally schematic view illustrating a
touch organic light emitting diode display device after a third
patterning process in Embodiment 1 of the invention;

[0020] FIG. 4 is a structurally schematic view illustrating a
touch organic light emitting diode display device after a
fourth patterning process in Embodiment 1 of the invention;
[0021] FIG.S5isa structurally schematic view illustrating a
touch organic light emitting diode display device after a fifth
patterning process in Embodiment 1 of the invention;

[0022] FIG. 6 is a structurally schematic view illustrating a
touch organic light emitting diode display device after a sixth
patterning process in Embodiment 1 of the invention;

[0023] FIG.7 is a structurally schematic view illustrating a
touch organic light emitting diode display device after a sev-
enth patterning process in Embodiment 1 of the invention;
[0024] FIG. 8 is a structurally schematic view illustrating a
touch organic light emitting diode display device after a
eighth patterning process in Embodiment 1 of the invention;
[0025] FIG.9is a structurally schematic view illustrating a
touch organic light emitting diode display device after a ninth
patterning process in Embodiment 1 of the invention;

[0026] FIG.10 is a structurally schematic view illustrating
a touch organic light emitting diode display device after a
tenth patterning process in Embodiment 1 of the invention;
[0027] FIG. 11 is a structurally schematic view illustrating
a touch organic light emitting diode display device after a
eleventh patterning process in Embodiment 1 of the inven-
tion;

[0028] FIG. 12 is a structurally schematic view illustrating
a touch organic light emitting diode display device after a
twelfth patterning process in Embodiment 1 of the invention;
[0029] FIG. 13 is a simplified schematical section view
after simplification illustrating a touch organic light emitting
diode display device according to an embodiment of the
invention;

[0030] FIG. 14 is a schematic view illustrating orthogo-
nally strip-like electrodes of touch electrodes according to an
embodiment of the invention;

[0031] FIG. 15 is a structurally schematic view illustrating
a touch organic light emitting diode display device in
Embodiment 2 of the invention.

REFERENCE NUMERALS

[0032] 1:touch signal receiving layer; 2: substrate; 3: gate
electrode; 4: gate insulation layer; 5: active layer; 6: barrier
layer; 71: source electrode; 72: drain electrode; 8: protection
layer; 9: touch signal feedback layer; 10: interlayer insulation
layer 11: anode layer; 12: luminous layer; 13: cathode layer;
14: buffer layer; 15: planarization layer; A: thin film transis-
tor; B: luminous substrate C: external general control circuit

DETAILED DESCRIPTION

[0033] In order to make objects, technical details and
advantages of the embodiments of the invention apparent,
hereinafter, the technical solutions of the embodiments of the
invention will be described in a clearly and fully understand-
able way in connection with the drawings related to the
embodiments of the invention. It is obvious that the described
embodiments are just a part but not all of the embodiments of
the invention. Based on the described embodiments of the
invention, those ordinarily skilled in the art can obtain other
embodiment(s), without any inventive work, which should be
within the scope sought for protection by the invention.
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Embodiment 1

[0034] Asillustrated in FIGS. 1 to 13, a touch organic light
emitting diode display device provided by Embodiment 1 has
a bottom-gate structure. As illustrated in FIG. 13, the touch
organic light emitting diode display device includes a thin
film transistor A formed on one side of a substrate 2 with a
touch signal feedback layer 9 formed thereon. A luminous
substrate B is provided on the touch signal feedback layer 9,
for example, an anode layer 11 of the luminous substrate B is
connected to a drain electrode 72 of the thin film transistor A,
and a touch signal receiving layer 1 is formed on the other side
of the substrate 2.

[0035] The touch organic light emitting diode display
device according to the embodiment includes a pixel array
defined by gate lines, data lines (as well as power lines), and
each pixel in the array has at least one thin film transistor
functioning as a switch element and a drive element and an
organic light emitting diode functioning as a luminous ele-
ment. As desired, the organic light emitting diode can emit red
light, green light, blue light, white light, or the like for
example.

[0036] With respect to the touch organic light emitting
diode display device according to the embodiment, by means
of forming the touch signal receiving layer 1 on one side of the
substrate 2, forming the touch signal feedback layer 9 on the
thin film transistor A, and connecting the anode layer 11 of the
luminous substrate B to the drain electrode 72 of the thin film
transistor A, provision of the touch signal feedback layer 11
within the thin film transistor A is realized, the configuration
in which a touch screen and an OLED display portion are
formed into one body is realized, and the weight and thick-
ness of the display itself are greatly reduced.

[0037] As illustrated in FIG. 12, the thin film transistor
includes: a gate electrode 3 formed on the substrate 2; a gate
insulation layer 4 that covers the gate electrode 3 and extends
to the top of the substrate 2; an active layer 5 that is formed on
the gate insulation layer 4 and located over the gate electrode
2; a barrier layer 6 that covers the active layer 5 and extends
to the top of the gate insulation layer 4; and a source electrode
71 and a drain electrode 72 that are formed on the barrier layer
6 and connected to the active layer. A protection layer 8 is
formed on the source electrode 71 and the drain electrode 72;
the touch signal feedback layer 9 is formed on the protection
layer 8; an interlayer insulation layer 10 is formed on the
touch signal feedback layer 9; a first viahole is provided in the
interlayer insulation layer 10, a second via hole is provided in
the protection layer 8, the anode layer 11 is formed on the
interlayer insulation layer 10, and is connected to the drain
electrode 72 of the thin film transistor A through the first via
hole and the second via hole; and a luminous layer and a
cathode layer are formed on the anode layer 11 in sequence.
The anode layer 11, the luminous layer and the cathode layer
constitute an organic light emitting diode.

[0038] FIGS. 1 to 12 are schematic views illustrating a
manufacturing method of a touch organic light emitting diode
display device according to an embodiment of the invention,
and can be used to illustrate the technical solution of the
embodiment further more. In the following descriptions, a
patterning process referred to herein includes photoresist
coating, masking, exposure, etching, photoresist stripping
and other processes, and a positive photoresist will be given as
an example of the photoresist.
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[0039] For example, a transparent, alkali-free glass sub-
strate or a quartz substrate may be used for the substrate 2, or
other transparent substrate of certain hardness may be used.

[0040] The touch organic light emitting diode display
device in Embodiment 1 is formed by using patterning pro-
cess procedures, and the flow corresponding to the patterning
processes will be described as follows.

[0041] Step 1. asillustrated in FIG. 1, a touch signal receiv-
ing layer 1 is sputtered on one side of a cleaned substrate 2, for
example, it may be made of at least one material selected from
the group consisting of indium gallium zinc oxide, indium
zine oxide, indium tin oxide, and indium gallium tin oxide.
For example, it is made of nanometer Indium Tin Oxide
(ITO), and its thickness can be controlled to such as the range
of 400 A to 700 A. After photoresist-coating, exposure, devel-
opment, wet etching and stripping, an ITO pattern in the touch
signal receiving layer is completed.

[0042] Step 2, as illustrated in FIG. 2, the substrate 2 pre-
pared after the step 1 is overturned, and a gate electrode 3 is
formed on the other side of the cleaned substrate 2 by way of
magnetron sputtering or thermal evaporation. For example,
Mo or AINd/Mo may be chosen as its material, and its thick-
ness may be controlled to such as the range of 2000 A to 3000
A. After photoresist-coating, exposure, development, wet
etching and stripping, a gate pattern as the first layer of a rear
panel is completed.

[0043] Step 3,asillustrated in FIG. 3, a gateinsulation layer
4 is deposited on the substrate 2 after step 2, so that the gate
insulation layer 4 covers the gate electrode 3 and extends to
the top of the substrate 2. For example, the gate insulation
layer 4 employs SiOx or SiNx, and its thickness may be
controlled to be about 4000 A.

[0044] Step 4, as illustrated in FIG. 4, an active layer 5 is
formed on the substrate 2 after step 3 by sputtering. For
example, it is made of indium gallium zinc oxide (IGZO), and
the sputtering thickness is in the range of 40 nm to 60 nm.
After photoresist-coating, exposure, development, wet etch-
ing, stripping and curing, preparation of the active layer 5 is
completed. The material for the active layer 5is not limited to
an oxide semiconductor material such as IGZO, and it may
also be such as amorphous silicon or the like.

[0045] Step 5, as illustrated in FIG. 5, a barrier layer 6 is
deposited on the substrate 2 after step 4, so that the barrier
layer 6 covers the active layer 5 and extends to the top of the
gate insulation layer 4. For example, its material may be
SiOx, and its thickness is controlled to be about 1000 A. After
the substrate is annealed for 1 h, it is subjected to photoresist-
coating, exposure, development, wet etching and stripping, so
that a contact via hole is formed.

[0046] Step 6. asillustrated in FIG. 6, a conductive layer for
forming a source electrode 71 and a drain electrode 72 is
sputtered on the substrate 2 after step 5, and after photoresist-
coating, exposure, development, wet etching, and stripping
are conducted, the pattern of the source electrode 71 and the
drain electrode 72 is completed. For example, Mo or AINd/
Mo may be chosen as the material of the conductive layer for
the source electrode 71 and the drain electrode 72, and its
thickness is controlled to the range of 2000 A to 3000 A.
[0047] Step 7, as illustrated in FIG. 7, photoresist is coated
on the substrate 2 after step 6 so as to produce a protection
layer 8. For example, the material for the protection layer may
be SiOx or SiNx. Then, it is subjected to exposure and devel-
opment, so as to form a second via hole.
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[0048] Step 8, as illustrated in FIG. 8, a touch signal feed-
back layer 9 is sputtered on the substrate 2 after step 7. For
example, it is made of at least one material selected from the
group consisting of indium gallium zinc oxide, indium zinc
oxide, indium tin oxide, and indium gallium tin oxide, and its
thickness may be controlled to the range of 400 A to 700 A.
After photoresist-coating, exposure, development, wet etch-
ing and stripping, pattern of the touch signal feedback layer is
completed.

[0049] Step 9, as illustrated in FIG. 9, an interlayer insula-
tion layer 10 is produced on the substrate after step 8, and is
subjected to curing, development and exposure, so that a first
via hole is formed therein.

[0050] Step 10, as illustrated in FIG. 10, an anode layer 11
is sputtered on the substrate 2 after step 9. For example, it is
made of ITO, and its thickness is controlled to the range of
400 A to 700 A or so. After photoresist-coating, exposure,
development, wet etching and stripping, an anode pattern is
completed.

[0051] Step 11, as illustrated in FIG. 11, a luminous layer
12 is evaporated on the substrate 2 after step 10. The luminous
layer 12 is an organic light emitting layer, and for example, it
may further include a hole transportation layer (HTL), an
electron transportation layer (ETL) or other functional layers.
[0052] Step 12, as illustrated in FIG. 12, a cathode layer 13
is evaporated on the substrate 2 after step 11. For example, it
is made of a metal of a low work function, such as Ag, Al, Ca,
In, Li, Mg or the like, or a composite metal of a low work
fanction such as Mg—Ag.

[0053] Material selection for manufacture of an organic
light emitting diode display device has broad flexibility, and
embodiments of the invention have no limitation thereto.
[0054] Packaging is performed after the above steps, and
after the packaging, the manufacture of the device is ended.
Then through a subsequent circuit connection, a touch display
can be realized.

[0055] As illustrated in FIG. 13, the touch signal receiving
layer 1 is formed on one side of the substrate 2, the touch
signal feedback layer 9 is formed over the thin film transistor
A, and next, the luminous substrate B is further arranged on
the thin film transistor A. Furthermore, the touch signal
receiving layer 1 and the touch signal feedback layer 9 are
connected through an external general control circuit, so that
a touch display can be achieved.

[0056] The operating principle of the touch-sensitive dis-
play according to the embodiment is as follows. An illustra-
tion of strip-like electrodes in the touch signal receiving layer
1 and the touch signal feedback layer 9 is given in FIG. 14.
The touch signal receiving layer 1 can receive a pulse signal
on axis X, and the touch signal feedback layer 9 can receive a
pulse signal on axis Y. When a pulse signal on axis Y is applied
to one column of touch electrodes of the touch signal feed-
back layer 9, other columns are grounded, and at the same
time, sensing electrodes of the touch signal receiving layer 1
are detected row by row. When the touch-sensitive display is
touched, the capacitance at the touch location is changed, and
then an intersection point at the location where the capaci-
tance is changed can be determined through the above scan
detection. Which point on the touch screen is touched can be
obtained by a control circuit C through algorithm calculation,
and next, the result can be sent to such as a central processing
unit (CPU) by the control circuit C to present a display posi-
tion on the touch screen or to conduct a corresponding opera-
tion according to predefined settings, so as to achieve a touch
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purpose. When a finger contacts the touch screen, this is
equivalent to a capacitance change, and the voltage or charge
can be detected. Of course, the touch signal feedback layer
may also be interchanged with the touch signal receiving
layer. Namely, the touch signal feedback layer can also
receive a pulse signal on axis X, and accordingly, a pulse
signal on axis Y is applied to touch electrodes of the touch
signal receiving layer, which configuration also can achieve
the touch purpose.

[0057] Design patterns commonly used for the touch signal
receiving layer 1 and the touch signal feedback layer 9 may be
of a strip pattern, a diamond pattern or a triangle pattern, and
the diamond pattern is relatively more common. It is gener-
ally required that an overlong connecting wiring between
patterns be avoided upon design, and if the connecting wiring
is overlong, then it leads to an overlarge line resistance,
thereby prolonging the scan time. The diamond shapes in
each row and in each column should be complete, and if the
space permits, they can expand outward somewhat, so as to
increase the sensitivity of edges. A half diamond shape can be
used at the end of each row and each column, but the half
diamond shape would not be too much, and in this way a
problemthat sensing areas in arow and in a column are not the
same, which results in non-uniform scanning detection, can
be avoided. A metal wire for connecting a touch pattern to the
external general control circuit may be of a metal with a small
line resistance such as nano silver, Al, Cu or the like, and its
length may be controlled to the range of 50 um to 200 um.

Embodiment 2

[0058] As illustrated in FIG. 15, a touch organic light emit-
ting diode display device provided by Embodiment 2 of the
invention has a top-gate structure.

[0059] The operational principle of the embodiment is the
same as that of Embodiment 1. The touch organic light emit-
ting diode display device according to Embodiment 2
includes: a touch signal receiving layer 1 formed on one side
of a substrate 2; a buffer layer 14 formed on the other side of
the substrate 2; an active layer 5 that is formed on the buffer
layer 14; a gate insulation layer 4 that covers the active layer
5 and extends to the top of the buffer layer 14, with a contact
via hole being provided in the gate insulation layer; a gate
electrode 3 that is formed on the gate insulation layer 4 and
located over the active layer 5; a planarization layer 15 that
covers the gate electrode 3 and extends to the top of the gate
insulation layer 4, with contact via holes being provided in an
interlayer insulation layer 10; and a source electrode 71 and a
drain electrode 72 formed on the interlayer insulation layer
10, which are connected to the active layer 5 through the
contact via holes; and a protection layer 8 that covers the
source electrode 71 and the drain electrode 72 and extends to
the top of the interlayer insulation layer 10. The touch signal
feedback layer 9 is formed on the protection layer 8; an
interlayer insulation layer 10 is formed on the touch signal
feedback layer 9; a first via hole is provided in the interlayer
insulation layer 10, a second via hole is provided in the
protection layer 8, the anode layer 11 is formed on the inter-
layer insulation layer 10, and is connected to the drain elec-
trode 72 through the first viahole and the second via hole; and
a luminous layer 12 and a cathode layer 13 are formed on the
anode layer 11 in sequence.

[0060] The process of a manufacturing method in the
embodiment is similar to that in Embodiment 1, and the
process flow is as follows.
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[0061] Step 1, a touch signal receiving layer 1 is sputtered
on one side of a cleaned substrate 2, for example, it may be
made of at least one material selected from the group consist-
ing of indium gallium zinc oxide, indium zinc oxide, indium
tin oxide, and indium gallium tin oxide. For example, it is
made of nanometer ITO, and its thickness can be controlled to
the range of 400 A to 700 A. After photoresist-coating, expo-
sure, development, wet etching and stripping, an ITO pattern
of the touch signal receiving layer is completed.

[0062] Step 2, the substrate 2 prepared after the step 1 is
overturned, and a buffer layer 14 is sputtered on the other side
of the cleaned substrate 2.

[0063] Step 3, an active layer 5 is partially formed on the
substrate 2 after step 2 by sputtering. For example, it is made
of IGZO, and the sputtering thickness is in the range of 40 nm
to 60 nm. After photoresist-coating, exposure, development,
wet etching, stripping and curing, preparation of the active
layer is completed.

[0064] Step 4, a gate insulation layer 4 is deposited on the
substrate 2 after step 3, so that the gate insulation layer 4
covers the active layer 5 and extends to the top of the buffer
layer 14. For example, SiOx or SiNx is used for its material,
and its thickness may be controlled to be about 4000 A. After
curing, development and exposure are conducted, contact via
holes are formed therein.

[0065] Step 5, a gate electrode 3 is sputtered on the sub-
strate 2 after step 4. For example, Mo or AINd/Mo may be
chosen as its material, and its thickness may be controlled to
the range of 2000 A to 3000 A. After photoresist-coating,
exposure, development, wet etching and stripping, a gate
pattern as the first layer of a backplate is completed.

[0066] Step 6, a planarization layer 15 is formed on the
substrate 2 after step 5, so that the interlayer insulation layer
10 covers the gate electrode 3 and extends to the top of the
gate insulation layer 4. After it is subjected to curing, devel-
opment, and exposure, ITO contact via holes are formed
therein.

[0067] Step 7, a conductive layer for forming a source
electrode 71 and a drain electrode 72 is sputtered on the
substrate 2 after step 6, and after photoresist-coating, expo-
sure, development, wet etching, and stripping are conducted,
the pattern of the source electrode and the drain electrode is
completed here. For example, the conductive layer may
employ a substance such as Mo or AINd/Mo, and its thickness
is controlled to the range of 2000 A to 3000 A.

[0068] Step 8, photoresist is coated on the substrate 2 after
step 7 so as to produce a protection layer 8. For example, the
material for the protection layer may be SiOx or SiNx. Then,
it is subjected to exposure and development, so as to form a
second via hole therein.

[0069] Step 9, a touch signal feedback layer 9 is sputtered
on the substrate 2 after step 8. For example, it can be made of
at least one material selected from the group consisting of
indium gallium zinc oxide, indium zinc oxide, indium tin
oxide, and indium gallium tin oxide, and its thickness may be
controlled to the range of 400 A to 700 A. After photoresist-
coating, exposure, development, wet etching and stripping,
the pattern of the touch signal feedback layer is completed.
[0070] Step 10, photoresist is coated on the substrate 2 after
step 9 so as to prepare an interlayer insulation layer 10, and
then itis subjected to exposure and development, so that a first
via hole is formed therein.

[0071] Step 11, an anode layer 11 is sputtered on the sub-
strate 2 after step 10. For example, it is made of ITO, and its
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thickness is controlled to the range of 400 A to 700 A or so.
After photoresist-coating, exposure, development, wet etch-
ing and stripping, an anode pattern is completed.

[0072] Step 12, a luminous layer 12 is evaporated on the
substrate 2 after step 11. The luminous layer 12 is an organic
light emitting layer, and for example, it may further include a
hole transportation layer (HTL), an electron transportation
layer (ETL) or other functional layers.

[0073] Step 13, a cathode layer 13 is evaporated on the
substrate 2 after step 12. For example, it is made of a metal of
alow work function such as Ag, Al, Ca, In, Li, Mg or the like,
oracomposite metal of alow work function such as Mg—Ag.
[0074] Packaging can be performed after the above steps,
and after the packaging, the manufacture of the device is
ended. Then through a subsequent circuit connection, a touch
display can be realized.

[0075] Additionally, it is to be noted that, the thin film
transistor in embodiments of the invention may be a P-type
field effect transistor or an N-type field effect transistor.
[0076] Insummary, withrespect to the touch-sensitive light
emitting diode display device according to embodiments of
the invention, which includes a thin film transistor formed on
oneside ofa substrate, a touch signal feedback layer is formed
on the thin film transistor, a luminous substrate is arranged on
the touch signal feedback layer, an anode layer of the lumi-
nous substrate is connected to a drain electrode of the thin film
transistor, and a touch signal receiving layer is formed on the
other side of the substrate. In this way, the touch signal feed-
back layer is provided within the thin film transistor, and thus
atouch screen and an OLED display portion can be prepared
integratedly, thereby solving such a problem that a touch
screen and an OLED display portion are produced separately.
Consequently, weight and thickness of the display itself are
greatly reduced, and production cost is saved.

[0077] Likewise, with the manufacturing method of the
touch organic light emitting diode display device according to
embodiments of the invention, a touch signal feedback layer
is provided within a thin film transistor, simplifying the
manufacturing steps, and saving the production cost. Further-
more, the thickness of a display device manufactured by this
method is also decreased.

[0078] The foregoing are merely exemplary embodiments
of the invention, but are not used to limit the protection scope
of the invention. The protection scope of the invention is
determined by attached claims.

1. A touch organic light emitting diode display device,

comprising:

a thin film transistor formed on one side of a substrate,

atouch signal feedback layer formed on the thin film tran-
sistor,

aluminous substrate provided on the touch signal feedback
layer, an anode layer of which is connected to a drain
electrode of the thin film transistor, and

a touch signal receiving layer formed on the other side of
the substrate.

2. The touch organic light emitting diode display device

claimed as claim 1, further comprising:

a protection layer formed on the thin film transistor, with
the touch signal feedback layer being formed thereon;
and

an interlayer insulation layer formed on the touch signal
feedback layer,

wherein a first via hole is provided in the interlayer insu-
lation layer, a second via hole is provided in the protec-
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tion layer, the anode layer is formed on the interlayer
insulation layer, and is connected to the drain electrode
of the thin film transistor through the first via hole and
the second via hole.

3. The touch organic light emitting diode display device
claimed as claim 1, wherein the luminous substrate includes
an anode layer, and a luminous layer and a cathode layer that
are formed on the anode layer in sequence.

4. The touch organic light emitting diode display device
claimed as claim 3, wherein a thickness of the anode layer is
in the range of 400 A to 700 A.

5. The touch organic light emitting diode display device
claimed as claim 1, wherein each ofthe touch signal receiving
layer and the touch signal feedback layer is made of at least
one material selected from the group consisting of indium
gallium zinc oxide, indium zinc oxide, indium tin oxide, and
indium gallium tin oxide.

6. The touch organic light emitting diode display device
claimed as claim 5, wherein a thickness of the touch signal
receiving layer is in the range of 400 A to 700 A.

7. The touch organic light emitting diode display device
claimed as claim 5, wherein a thickness of the touch signal
feedback layer is in the range of 400 A to 700 A.

8. The touch organic light emitting diode display device
claimed as claim 2, wherein a material for the protection layer
is SiOx or SiNx.

9. A manufacturing method of a touch organic light emit-
ting diode display device, comprising:

forming a pattern of a touch signal receiving layer on one
side of a substrate;

forming a pattern of a thin film transistor comprising a
drain electrode on the other side of the substrate;

forming a pattern of a touch signal feedback layer on the
thin film transistor; and

forming a pattern of a luminous substrate comprising an
anode layer on the touch signal feedback layer, the anode
layer being connected to the drain electrode.

10. The manufacturing method of the touch organic light

emitting diode display device claimed as claim 9, wherein,

a pattern of a protection layer with a second via hole is
formed on a source electrode and the drain electrode of
the thin film transistor;

apattern of the touch signal feedback layeris formed onthe
protection layer;

an interlayer insulation layer with a first via hole therein is
formed on the touch signal feedback layer;

a pattern of the anode layer is formed on the interlayer
insulation layer, and the anode layer is connected to the
drain electrode through the first via hole and the second
via hole.

11. The manufacturing method of the touch organic light
emitting diode display device claimed as claim 10, wherein a
pattern of a luminous layer and a pattern of'a cathode layer are
formed on the anode layer through patterning processes
sequentially.

12. The touch organic light emitting diode display device
claimed as claim 2, wherein the luminous substrate includes
an anode layer, and a luminous layer and a cathode layer that
are formed on the anode layer in sequence.

13. The touch organic light emitting diode display device
claimed as claim 12, wherein a thickness of the anode layer is
in the range of 400 A to 700 A,

14. The touch organic light emitting diode display device
claimed as claim 2, wherein each ofthe touch signal receiving
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layer and the touch signal feedback layer is made of at least
one material selected from the group consisting of indium
gallium zinc oxide, indium zinc oxide, indium tin oxide, and
indium gallium tin oxide.

15. The touch organic light emitting diode display device
claimed as claim 14, wherein a thickness of the touch signal
receiving layer is in the range of 400 A to 700 A.

16. The touch organic light emitting diode display device
claimed as claim 14, wherein a thickness of the touch signal
feedback layer is in the range of 400 A to 700 A.

# % % k&
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