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(57) ABSTRACT

The present invention discloses a touch display device and a
manufacturing method thereof, the display device compris-
ing: an OLED display layer disposed on a lower substrate; an
upper substrate; an air layer formed between the upper sub-
strate and the lower substrate; and a touch module, disposed
above the OLED display layer, wherein the touch module
comprises: a first sensing circuit layer and a second sensing
circuit layer, further wherein the first sensing circuit layer and
the second sensing circuit layer are spaced and the distance
between them is more than 2 um. The display device can
reduce interference in detection circuit caused by coupling

HOIL 51/52 (2006.01) capacitance formed between the sensing circuit layers
HOIL 51/56 (2006.01) thereby improving accuracy of touch detection.
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TOUCH DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

[0001] This application claims the benefit of Taiwan appli-
cation No. 100126713, filed on Jul. 28, 2011.

FIELD OF THE INVENTION

[0002] The present disclosure relates to a touch display
device and a manufacturing method thereof, and more par-
ticularly relates to an OLED touch display device and a manu-
facturing method thereof.

BACKGROUND OF THE INVENTION

[0003] At present, human-machine interface technologies
are developing rapidly, among which OLED display, as a new
type of display, is favored by many people due to its advan-
tages of self-luminous panel, high brightness, high reaction
speed. and low power consumption, and is widely used with
good prospect at present.

[0004] Besides, as a new type of input device, touch screen
is replacing keyboard, mouse and other traditional input
devices gradually due to the advantages that it is lighter,
thinner and more humanised. Touch screen users can conduct
input operation while browsing contents displayed on the
screen, which makes human-machine communication very
convenient and accurate. Therefore, touch screens are widely
used in PDAs, mobile phones, GPS and other portable elec-
tronic products.

[0005] In view of many advantages of OLED and touch
device, more and more attention is paid to the development of
OLED display with an integrated touch function. FIG. 1
shows a conventional OLED touch display 1. The touch dis-
play 1 comprises an upper substrate 11, a lower substrate 12,
a capacitive touch module 13 between them, an OLED dis-
play module 14, and a sealing glue layer 15. The upper sub-
strate 11 comprises an upper surface 111 used for touch and a
lower surface 112 encapsulated inside the display. The
capacitive touch module 13 is configured on the lower surface
112 of the upper substrate 11 and comprises afirst conducting
layer 131, a second conducting layer 133, and an insulating
layer 132 between the two. The OLED display module 14 is
disposed on the inner surface 121 of the lower substrate 12,
while the external surface 122 is exposed outside the display.
The OLED display structure 14 comprises a hole injection
layer 141, an organic emitting layer 142, and an electron
injection layer 143. Integrating the touch module 13 into the
OLED display 14 can effectively reduce thickness of the
display 1.

[0006] However, there is only one insulating layer 132
between the first conducting layer 131 and the second con-
ducting layer 133 of the touch module 13, thickness of which
is less than 2 um in general and therefore, comparatively,
large coupling capacitance will be generated between the first
conducting layer 131, and the second conducting layer 133
due to close distance. In practical detection, besides finger
touch, capacitance exists between a finger and a panel. Other
background capacitances take place between two electrode
layers or between electrodes and surrounding environment.
Larger the background capacitance is, larger the interference
in signal detection will be. Large coupling capacitance gen-
erated between the first conducting layer 131 and the second
conducting layer 133 constitutes the component of the back-
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ground capacitance and therefore, the coupling capacitance
will affect the accuracy for detection of capacitance touch
location.

SUMMARY OF THE INVENTION

[0007] The present invention provides a touch display
device and a manufacturing method thereof with higher touch
detection accuracy.
[0008] According to the present disclosure, a touch display
comprises: an OLED display layer disposed on a lower sub-
strate;
[0009] an upper substrate;
[0010] an air layer formed between the upper substrate
and the lower substrate; and
[0011] a touch module, disposed above the OLED dis-
play layer, wherein the touch module comprises: a first
sensing circuit layer and a second sensing circuit layer,
the first sensing circuit layer and the second sensing
circuit layer being spaced and the distance between them
is more than 2 um.
[0012] Inoneembodiment, the air layer is between the first
sensing circuit layer and the second sensing circuit layer, and
the upper substrate comprises a first surface away from the
OLED display layer. and a second surface on which the first
sensing circuit layer is disposed, wherein the second surface
is, close to the OLED display layer, further wherein the sec-
ond sensing circuit layer is disposed above the OLED display
layer.
[0013] Inoneembodiment, the touch display device further
comprises a protection layer, wherein the protection layer
covers the OLED display layer and the second sensing circuit
layer is disposed on the protection layer.
[0014] In one embodiment, the first sensing circuit layer
and the second sensing circuit layer are disposed opposite to
each other and thickness of the air layer between them ranges
from 5 um to 100 um.
[0015] In one embodiment, the touch display further com-
prises a sealing glue layer, formed between the upper sub-
strate and the lower substrate, wherein the OLED display
layer and the touch module are encapsulated inside the space
formed by the upper substrate, the lower substrate and the
sealing glue layer.
[0016] In one embodiment, the air layer and the upper
substrate are between the first sensing circuit layer and the
second sensing circuit layer, wherein the upper substrate
comprises a first surface on which the first sensing circuit
layer is disposed away from the OLED display layer, and a
second surface, close to the OLED display layer, wherein the
second sensing circuit layer is disposed above the OLED
display layer.
[0017] Inoneembodiment, the touch display device further
comprises a protection layer, wherein the protection layer
covers the OLED display layer, and the second sensing circuit
layer is disposed on the protection layer.
[0018] Inoneembodiment, the touch display further com-
prises a sealing glue layer, formed between the upper sub-
strate and the lower substrate, wherein the OLED display
layer and the second sensing circuit layer are encapsulated
inside the space formed by the upper substrate, the lower
substrate and the sealing glue laver.
[0019] In one embodiment, wherein the upper substrate is
between the first sensing circuit layer and the second sensing
circuit layer, wherein the upper substrate comprises a first
surface and a second surface, further wherein the first sensing
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circuit layer is disposed on the second surface and the second
sensing circuit layer is disposed on the first surface.

[0020] In one embodiment, the first sensing circuit layer is
a first pattern conducting layer comprising a plurality of first
touch electrode serials extended along a first direction, each
of first touch electrode serials comprising a plurality of elec-
trically connected first touch electrodes, further wherein the
second sensing circuit layer is a second pattern conducting
layer comprising a plurality of second touch electrode serials
extended along a second direction, each of the second touch
electrode serials comprising a plurality of electrically con-
nected second touch electrodes; further wherein the first
direction and the second direction are different.

[0021] In one embodiment. the first pattern conducting
layer and the second pattern conducting layer are transparent
conducting layers.

[0022] In one embodiment, an OLED display layer com-
prises:

[0023] an active element array disposed on the lower sub-
strate; and

[0024] an organic light-emitting layer disposed on the

active element array, wherein the organic light-emitting layer
comprises an counter electrode, a pixel electrode, and an
intermediate layer between them.

[0025] In one embodiment, the protection layer is made of
an insulation material.

[0026] According to the present disclosure, a manufactur-
ing method for a touch display device, comprises:

[0027] disposing an OLED display layer on a lower sub-
strate, wherein the lower substrate is configured opposite to
an upper substrate with an air layer between the upper sub-
strate and the lower substrate; and

[0028] forming a touch module above the OLED display
layer, wherein the touch module comprises a first sensing
circuit layer and a second sensing circuit layer, further
wherein the first sensing circuit layer and the second sensing
circuit layer are spaced and the distance between them is more
than 2 um.

[0029] Inoneembodiment, the air layer is between the first
sensing circuit layer and the second sensing circuit layer, and
the upper substrate comprises a first surface away from the
OLED display layer and a second surface, on which the first
sensing circuit layer is disposed, wherein the second surface
is close to the OLED display layer, further wherein the second
sensing circuit layer is disposed above the OLED display
layer.

[0030] Inoneembodiment, the touch display device further
comprises a protection layer covering the OLED display
layer, wherein the second sensing circuit layer is disposed on
the protection layer.

[0031] In one embodiment, the first sensing circuit layer
and the second sensing circuit layer are disposed opposite to
each other and the thickness of the air layer between them is
5 um~100 um.

[0032] Inoneembodiment, thetouch display device further
comprises forming a sealing glue layer to glue the upper
substrate and the lower substrate together, wherein the OLED
display layer and the touch module are encapsulated inside
the space formed by the upper substrate, the lower substrate
and the sealing glue layer.

[0033] In one embodiment, the air layer and the upper
substrate are between the first sensing circuit layer and the
second sensing circuit layer, wherein the upper substrate
comprises a first surface, on which the first sensing circuit
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layer is disposed away from the OLED display layer, and a
second surface close to the OLED display layer, wherein the
second sensing circuit layer is disposed above the OLED
display layer.

[0034] Inoneembodiment, the touch display device further
comprises a protection layer covering the OLED display
layer, wherein the second sensing circuit layer is disposed on
the protection layer.

[0035] Inoneembodiment, the touch display device further
comprises forming a sealing glue layer to glue the upper
substrate and the lower substrate together, wherein the OLED
display layer and the second sensing circuit layer are encap-
sulated inside the space formed by the upper substrate, the
lower substrate and the sealing glue layer.

[0036] In one embodiment, the upper substrate is between
the first sensing circuit layer and the second sensing circuit
layer, wherein the upper substrate comprises a first surface
and a second surface, further wherein the first sensing circuit
layer is disposed on the second surface and the second sensing
circuit layer is disposed on the first surface.

[0037] In one embodiment, method of forming an OLED
display layer comprises:

[0038] disposing an active element array on the lower sub-
strate; and
[0039] disposing an organic light-emitting layer on the

active element array, wherein the organic light-emitting layer
comprises an counter electrode, a pixel electrode, and an
intermediate layer.

[0040] Inan embodiment, distance between the first sens-
ing circuit layer and the second sensing circuit layer of the
touch display device is more than thickness of the insulating
layer itself, and therefore interference in touch detection
caused by coupling capacitance generated between the two
sensing circuit layers can be significantly reduced to improve
accuracy of touch detection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] FIG. 11is a schematic view of a conventional OLED
touch display;
[0042] FIG. 2is a schematic view of a touch display device

in accordance with the first embodiment of the present inven-
tion;

[0043] FIG. 3 is a schematic view of a first sensing circuit
layer pattern;
[0044] FIG. 4 is a schematic view of a second sensing

circuit layer pattern;

[0045] FIG. 5is a schematic view of a touch display device
in accordance with the second embodiment of the present
invention;

[0046] FIG. 6is a schematic view of a touch display device
in accordance with the third embodiment of the present inven-
tion;

[0047] FIG. 7 is a flowchart of manufacturing method for a
touch display device in accordance with the first embodiment
of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0048] In accordance with the usual meaning of “a” and
“the” in patents, reference, for example, to “an” electrode or
“the” electrode is inclusive of one or more electrodes. In this
application, the use of the singular includes the plural and
vice versa unless specifically stated otherwise, for example,
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the term “active element array” includes singular and plural
forms. The section headings used herein are for organiza-
tional purposes only, and are not to be construed as limiting
the subject matter described.

[0049] The detailed description of the present invention
will be discussed in the following embodiments, which are
not intended to limit the scope of the present invention, but
still can be adapted for other applications. While drawings are
illustrated in details, it is appreciated that the quantity of the
disclosed components could be greater or less than disclosed,
except those components with express restricting amount.

The First Embodiment

[0050] FIG.2isa schematic view of a touch display device
in accordance with the first embodiment of the present inven-
tion. As shown in FIG. 2, a touch display device 2 in the
present embodiment comprises an OLED display layer 90
disposed on alower substrate 30; an upper substrate 20; an air
layer 603 formed between the upper substrate 20 and the
lower substrate 30; and a touch module 60 formed by a first
sensing circuit layer 601 and a second sensing circuit layer
602, wherein he first sensing circuit layer and the second
sensing circuit layer being spaced and the distance between
them is more than 2 um.

[0051] The upper substrate 20 and the lower substrate 30
can be made of transparent materials, such as solid glass
substrates and flexible plastic substrate. The upper substrate
20 comprises a first surface 201 away from the OLED display
layer 90 and a second surface 202 close to the OLED display
layer 90, wherein the first sensing circuit layer 601 is disposed
on the second surface 202 of the upper substrate 20 while the
first surface 201 of the upper substrate 20 is only used for
touching by the users. The lower substrate 30 and the upper
substrate 20 are disposed opposite to each other. The lower
substrate 30 comprises a first surface 301 close to the OLED
display layer 90 and a second surface 302 away from the
OLED display layer 90; the first surface 301 of the lower
substrate 20 faces to the second surface 202 of the upper
substrate while the other external surface 302 belongs to
external surface of the touch display device body, wherein the
OLED display layer 90 is disposed on the lower substrate 30
and particularly disposed on the first surface 301 of the lower
substrate 30, and the second sensing circuit layer 602 is
disposed above the OLED display layer 90 and is disposed
opposite to the first sensing circuit layer 601.

[0052] Furthermore, the touch display device 2 can also
comprise a protection layer 70 covering a surface of the
OLED display layer 90, wherein the second sensing circuit
layer 602 can be further disposed on a surface of the protec-
tion layer 70.

[0053] FIG. 3 is a schematic view of a first sensing circuit
layer pattern. As shown in FIG. 3, the first sensing circuit
layer 601 is a first pattern conducting layer comprising a
plurality of first touch electrode serials 6011 extended along
a first direction 21, and each first touch electrode serial 6011
comprises a plurality of electrically connected first touch
electrodes 6012. The first sensing circuit layer 601 can be a
transparent conducting layer, wherein material of the trans-
parent conducting layer can be selected from Indium Zinc
Oxide, Gallium-doped Zine Oxide, Aluminum-doped Zinc
Oxide, Fluorine Tin Oxide, Antimony-doped Tin Oxide,
Indium Tin Oxide, Aluminum Zinc Oxide and other metallic
oxides. Pattern of the first sensing circuit layer comprises but
is not limited to the pattern mode shown in FIG. 3. For
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example, the first sensing circuit layer can consist of a plu-
rality of mutually paralleled strip patterns.

[0054] FIG. 4 is a schematic view of a second sensing
circuit layer pattern. As shown in FIG. 4, the second sensing
circuit layer 602 is a second pattern conducting layer com-
prising a plurality of second touch electrode serials 6021
extended along a second direction 22, and each second touch
electrode serial 6021 comprises a plurality of electrically
connected second touch electrodes 6012. The second sensing
circuit layer 602 can be a transparent conducting layer,
wherein material of the transparent conducting layer can be
selected from Indium Zinc Oxide, Gallium-doped Zinc
Oxide, Aluminum-doped Zinc Oxide, Fluorine Tin Oxide,
Antimony-doped Tin Oxide, Indium Tin Oxide, Aluminum
Zinc Oxide and other metallic oxides. Pattern of the second
sensing circuit layer comprises but is not limited to the pattern
mode shown in FIG. 4. For example, the second sensing
circuit layer can consist of a plurality of mutually paralleled
strip patterns. The first direction 21 and the second direction
22 can be X-axis and Y-axis of a rectangular coordinate sys-
tem, or Taxis and N-axis of a tangent/normal coordinates.

[0055] Referring to FIG. 2 again, an air layer 603 is
between the first sensing circuit layer 601 and the second
sensing circuit layer 602, wherein the air layer 603 electri-
cally insulates the first sensing circuit layer 601 and the sec-
ond sensing circuit layer 602, and also has a function of
insulation, so it omits a conventional manufacturing process
of disposing an insulation layer between the first sensing
circuit layer 601 and the second sensing circuit layer 602,
which simplifies the manufacturing process and reduces cost
of production. Furthermore, the distance of between the first
sensing circuit layer 601 and the second sensing circuit layer
602 is more 2 um, so that space distance between the two is
more than thickness of insulation layer disposed convention-
ally to reduce the influence of coupling capacitance between
the two during touch detection, thereby improving accuracy
of touch detection. Moreover, given the sensitivity and accu-
racy of the touch detection, it is better to make the thickness
of the air layer 603 defined to a certain distance of 5 um~100
um.

[0056] When a conductive object (such as a finger or a
stylus) touches or closely approaches the first surface 201 of
the upper substrate 20, the first sensing circuit layer 601 and
the second sensing circuit layer 602 generate sensing signals
and a touch detection circuit will determine horizontal and
vertical coordinates of the touch based on change of the
sensing signals before and after the touch.

[0057] Referring to FIG. 2 again, the OLED display layer
90 is disposed on the first surface 301 of the lower substrate
30. The OLED display layer 90 comprises an active element
array 80 and an organic light-emitting layer 40; the organic
light-emitting layer 40 comprises an counter electrode 401, a
pixel electrode 403, and an intermediate layer 402 between
the counter electrode 401 and the pixel electrode 403. The
active element array 80 is disposed on the first surface 301 of
the lower substrate 30; the active element array 80 comprises
a plurality of active elements (not shown), and each active
element is electrically connected to the pixel electrode 403
disposed on it.

[0058] The pixel electrode 403 and counter electrode 401
serve as cathode electrode and anode electrode of the OLED
display layer respectively. If the pixel electrode 403 is an
anode electrode, the counter electrode 401 will be cathode
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electrode; but the order can be changed, wherein if the pixel
electrode 403 is a cathode electrode, the counter electrode
401 will be anode electrode.

[0059] If the pixel electrode 403 is anode electrode, the
pixel electrode 403 can be formed by a transparent electrode.
The transparent conductive electrode can be formed by 120,
ITO, 7Zn0, In,0;, Ti,0,, Ti;O, or other metallic oxides;
wherein if the pixel electrode 403 is cathode electrode, the
pixel electrode 403 can be formed by a metal electrode and
the metal electrode can be formed by Ni, Ti, Zn, Cr, Mg, Al,
In or other metals.

[0060] Similarly, if the counter electrode 401 is an anode
electrode, the counter electrode 401 can be formed by a
transparent electrode and the transparent conductive elec-
trode can be formed by 17O, ITO, ZnO, In,0;, Ti,O;, Ti,O;
or other metallic oxides, and if the counter electrode 401 is a
cathode electrode, the counter electrode 401 can be formed by
ametal electrode and the metal electrode can be formed by Ni,
Ti, Zn, Cr, Mg, Al, In or other metals.

[0061] An intermediate layer 402 is formed between the
pixel electrode 403 and the counter electrode 401, and can be
formed by an organic material. The intermediate layer 402
can comprise stacking structures of a hole injection layer
(HIL), a hole transport layer (HTL), an electron transport
layer (ETL), an electron injection layer (EIL) and so on.
Besides, different stacking structures can be formed by col-
locating with different material layers.

[0062] A protection layer 70 covers surface of the counter
electrode 401, wherein the protection layer 70 is mainly made
of an insulation material which can be polyimide (PI), poly-
methyl methacrylate (PMMA) or polysiloxane (POS). Func-
tion of the protection layer 70 is to electrically insulate the
second sensing circuit layer 602 and the counter electrode
401 and to protect the conductive material of the counter
electrode 401 from being corroded by Oxygen and water
vapor.

[0063] 1In order to better avoid the touch display device 2
from being corroded by Oxygen and water vapor, the touch
display device 2 further comprises a sealing glue layer 50.
The sealing glue layer 50 glues the upper substrate 20 and the
lower substrate 30 together so that the OLED display layer 90
and the touch module 60 are formed inside the room between
the upper substrate 20 and the lower substrate 30.

The Second Embodiment

[0064] FIG.5isaschematic view of a touch display device
in accordance with a second embodiment of the present
invention. The touch display device comprises: an upper sub-
strate 20, alower substrate 30, a protection layer 70, an OLED
display layer 90 and a touch module 60. Components used in
the present embodiment and the relative positions between
the components are similar to the first embodiment; wherein
the main difference lies in the position of the touch module 60
among other components. In the first embodiment, the air
layer 603 is between the first sensing circuit layer 601 and the
second sensing circuit layer 602, more specifically, the first
sensing circuit layer 601 and the second sensing circuit layer
602 of the touch module 60 are located on the second surface
202 of the upper substrate 20 and above the OLED display
layer 90 respectively and more particularly, the second sens-
ing circuit layer 602 is disposed on a surface of the protection
layer 70 that covers the OLED display layer 90. However, in
the second embodiment, the upper substrate and the air layer
are between the first sensing circuit layer 601 and the second
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sensing circuit layer 602, more specifically, the first sensing
circuit layer 601 is disposed on the first surface 201 of the
upper substrate 20 while the second sensing circuit layer 602
is still disposed on a surface of the protection layer 70. Other
components of the present embodiment and the position rela-
tionship between the components have been described in
detail in the first embodiment, so no more description is made
hereby.

The Third Embodiment

[0065] FIG. 6is a schematic view of a touch display device
in accordance with the third embodiment of the present inven-
tion. Components used in the present embodiment and the
relative positions between the components are similar to the
first embodiment; the main difference lies in the position of
the touch module 60 between other components, namely in
the first embodiment, the air layer 603 is between the first
sensing circuit layer 601 and the second sensing circuit layer
602, more specifically, the first sensing circuit layer 601 and
the second sensing circuit layer 602 of the touch module 60
are disposed on the second surface 202 of the upper substrate
20 and on a surface of the protection layer 70 respectively.
However, in the present embodiment, the upper substrate 20
is between the first sensing circuit layer 601 and the second
sensing circuit layer 602, more specifically, the second sens-
ing circuit layer 602 is disposed on the first surface 201 of the
upper substrate 20 and the first sensing circuit layer 601 is
disposed on the second surface 202 of the upper substrate 20.
Other components of the present embodiment and the posi-
tion relationship between the components have been
described in detail in the first embodiment, so no more
description is made hereby.

[0066] FIG. 7 is a flowchart of a manufacturing method for
a touch display device in accordance with the first embodi-
ment of the present invention. Referring to FIG. 2 simulta-
neously, the manufacturing method comprises disposing an
OLED display layer 90 on a lower substrate 30; forming a
touch module 60, wherein method of forming the touch mod-
ule 60 comprises: disposing a first sensing circuit layer 601'
on an upper substrate 20, the upper substrate 20 and the lower
substrate 30 being disposed opposite to each other; and dis-
posing a second sensing circuit layer 602 above the OLED
display layer 90, namely disposing on a surface of a protec-
tion layer 70. The OLED display layer 90 comprises an active
element array 80 and an organic light-emitting layer 40,
wherein the light-emitting layer 40 comprises a counter elec-
trode 401, a pixel electrode 403, and an intermediate layer
402 between the counter electrode 401 and the pixel electrode
403. Detailed steps of the manufacturing method are as fol-
lows.

[0067] Step S1: disposing an active element array 80 on the
display region of a lower substrate 30.

[0068] Step S2: Disposing an organic light-emitting layer
40 on the active element array 80, method of forming the
organic light-emitting layer 40 comprising forming a pixel
electrode 403 that covers the active element array 80 and is
electrically connected to the active element array 80, then
forming an intermediate layer 402 on the pixel electrode 403,
and finally forming a counter electrode 401 on the interme-
diate layer 402.

[0069] Step S3: disposing a protection layer 70 on the
organic light-emitting layer 40, covering the counter elec-
trode 401 of the organic light-emitting layer 40.
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[0070] Step S4: disposing a second sensing circuit layer
602 on the protection layer 70, the second sensing circuit
layer 602 being made of a transparent conductive material,
such as Indium Zinc Oxide, Gallium-doped Zinc Oxide, Alu-
minum-doped Zinc Oxide, Fluorine Tin Oxide, Antimony-
doped Tin Oxide, Indium Tin Oxide or Aluminum Zinc
Oxide, and formed by a manufacturing process such as screen
printing or sputtering.
[0071] Step S5: disposing a first sensing circuit layer 601
on a second surface 202 of an upper substrate 20, the first
sensing circuit layer 601 being made of a transparent conduc-
tive material, such as Indium Zinc Oxide, Gallium-doped
Zinc Oxide, Aluminum-doped Zinc Oxide, fluorine Tin
Oxide, Antimony-doped Tin Oxide, Indium Tin Oxide or
Aluminum Zinc Oxide, and formed by a manufacturing pro-
cess such as screen printing or sputtering.
[0072] Step S6: forming a sealing glue layer to glue the
upper substrate 20 and the lower substrate 30 together so that
the touch module 60 and the OLED display layer 90 are
encapsulated inside the space formed between the two sub-
strates.
[0073] Thetouch display device made by the above method
can effectively reduce interference between the electrode lay-
ers and improve accuracy for detection of touch location.
[0074] Besides, the manufacturing method for a touch dis-
play device in the second embodiment is similar to the manu-
facturing method in the first embodiment; the difference lies
in that in the second embodiment, the first sensing circuit
layer 601 is formed on the first surface 201 of the upper
substrate 20.
[0075] Similarly, the manufacturing method for a touch
display device in the third embodiment is similar to the manu-
facturing method in the first embodiment; the difference lies
in that in the third embodiment. the second sensing circuit
layer 602 is formed on the first surface 201 of the upper
substrate 20, so no more description is made hereby.
[0076] 1In conclusion, touch display device of the present
invention adopts the design of increasing space distance
between the first sensing circuit layer and the second sensing
circuit layer to reduce interference in touch detection signals
caused by coupling capacitance generated between them, and
then improving accuracy for detection of touch location.
[0077] Although the present invention has been described
with reference to the embodiments thereof and best modes for
carrying out the present invention, it is apparent to those
skilled in the art that a variety of modifications and changes
may be made without departing from the scope of the present
invention, which is intended to be defined by the appended
claims.
What is claimed is:
1. A touch display device, comprising:
an OLED display layer disposed on a lower substrate;
an upper substrate;
an air layer formed between the upper substrate and the
lower substrate; and
a touch module, disposed above the OLED display layer,
wherein the touch module comprises: a first sensing
circuit layer and a second sensing circuit layer, further
wherein the first sensing circuit layer and the second
sensing circuit layer are spaced and the distance between
them is more than 2 um.
2. The touch display device as claimed in claim 1, wherein
the air layer is between the first sensing circuit layer and the
second sensing circuit layer, and the upper substrate com-

Jan. 31,2013

prises a first surface away from the OLED display layer, and
a second surface on which the first sensing circuit layer is
disposed, wherein the second surface is, close to the OLED
display layer, further wherein the second sensing circuit layer
is disposed above the OLED display layer.

3. The touch display device as claimed in claim 2 wherein
the touch display device further comprises a protection layer,
wherein the protection layer covers the OLED display layer
and the second sensing circuit layer is disposed on the pro-
tection layer.

4. The touch display device as claimed in claim 2, wherein
the first sensing circuit layer and the second sensing circuit
layer are disposed opposite to each other and thickness of the
air layer between them ranges from 5 um to 100 um.

5. The touch display device as claimed in claim 1, wherein
the touch display device further comprises a sealing glue
layer formed between the upper substrate and the lower sub-
strate, wherein the OLED display layer and the touch module
are encapsulated inside the space formed by the upper sub-
strate, the lower substrate and the sealing glue layer.

6. The touch display device as claimed in claim 1, wherein
the air layer and the upper substrate are between the first
sensing circuit layer and the second sensing circuit layer,
wherein the upper substrate comprises a first surface on which
the first sensing circuit layeris disposed away from the OLED
display layer, and a second surface, close to the OLED display
layer, wherein the second sensing circuit layer is disposed
above the OLED display layer.

7. The touch display device as claimed in claim 6, wherein
the touch display device further comprises a protection layer,
wherein the protection layer covers the OLED display layer,
and the second sensing circuit layer is disposed on the pro-
tection layer.

8. The touch display device as claimed in claim 6, wherein
the touch display device further comprises a sealing glue
layer formed between the upper substrate and the lower sub-
strate, wherein the OLED display layer and the second sens-
ing circuit layer are encapsulated inside the space formed by
the upper substrate, the lower substrate and the sealing glue
layer.

9. The touch display device as claimed in claim 1, wherein
the upper substrate is between the first sensing circuit layer
and the second sensing circuit layer, wherein the upper sub-
strate comprises a first surface and a second surface, further
wherein the first sensing circuit layer is disposed on the sec-
ond surface and the second sensing circuit layer is disposed
on the first surface.

10. The touchdisplay device as claimed in claim 1, wherein
the first sensing circuit layer is a first pattern conducting layer
comprising a plurality of first touch electrode serials extended
along a first direction, each of first touch electrode serials
comprising a plurality of electrically connected first touch
electrodes, further wherein the second sensing circuit layer is
a second pattern conducting layer comprising a plurality of
second touch electrode serials extended along a second direc-
tion, each of the second touch electrode serials comprising a
plurality of electrically connected second touch electrodes;
further wherein the first direction and the second direction are
different.

11. The touchdisplay device as claimed in claim 1, wherein
the OLED display layer comprises:
an active element array disposed on the lower substrate;
and
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an organic light-emitting layer disposed on the active ele-
ment array, wherein the organic light-emitting layer
comprises an counter electrode, a pixel electrode and an
intermediate layer.

12. A manufacturing method for a touch display device,
comprising:

disposing an OLED display layer on a lower substrate,

wherein the lower substrate is configured opposite to an
upper substrate with an air layer between the upper
substrate and the lower substrate; and

forming a touch module above the OLED display layer,

wherein the touch module comprises a first sensing cir-
cuit layer and a second sensing circuit layer, further
wherein the first sensing circuit layer and the second
sensing circuit layer are spaced and the distance between
them is more than 2 um.

13. The manufacturing method for the touch display device
as claimed in claim 12, wherein the air layer is between the
first sensing circuit layer and the second sensing circuit layer,
and the upper substrate comprises a first surface away from
the OLED display layer and a second surface, on which the
first sensing circuit layer is disposed, wherein the second
surface is close to the OLED display layer, further wherein
the second sensing circuit layer is disposed above the OLED
display layer.

14. The manufacturing method for the touch display device
as claimed in claim 13, wherein the touch display device
further comprises a protection layer for covering the OLED
display layer, further wherein the second sensing circuit layer
is disposed on the protection layer.

15. The manufacturing method for the touch display device
as claimed in claim 13, wherein the first sensing circuit layer
and the second sensing circuit layer are disposed opposite to
each other and thickness of the air layer between them ranges
from 5 um to 100 um.

Jan. 31,2013

16. The manufacturing method for the touch display device
as claimed in claim 13, wherein the touch display device
further comprises forming a sealing glue layer to glue the
upper substrate and the lower substrate together, wherein the
OLED display layer and the touch module are encapsulated
inside the space formed by the upper substrate, the lower
substrate and the sealing glue layer.

17. The manufacturing method for the touch display device
as claimed in claim 12, wherein the air layer and the upper
substrate are between the first sensing circuit layer and the
second sensing circuit layer, wherein the upper substrate
comprises a first surface, on which the first sensing circuit
layer is disposed away from the OLED display layer, and a
second surface close to the OLED display layer, wherein the
second sensing circuit layer is disposed above the OLED
display layer.

18. The manufacturing method for the touch display device
as claimed in claim 17, wherein the touch display device
further comprises a protection layer covering the OLED dis-
play layer, wherein the second sensing circuit layer is dis-
posed on the protection layer.

19. The manufacturing method for the touch display device
as claimed in claim 17, wherein the touch display device
further comprises forming a sealing glue layer to glue the
upper substrate and the lower substrate together, wherein the
OLED display layer and the second sensing circuit layer are
encapsulated inside the space formed by the upper substrate,
the lower substrate and the sealing glue layer.

20. The manufacturing method for the touch display device
as claimed in claim 12, wherein the upper substrate is
between the first sensing circuit layer and the second sensing
circuit layer, wherein the upper substrate comprises a first
surface and a second surface, further wherein the first sensing
circuit layer is disposed on the second surface and the second
sensing circuit layer is disposed on the first surface.
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