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(57) ABSTRACT

An OLED display apparatus with an in cell touch structure
includes a cover plate, an array substrate facing the cover
plate, an organic light-emitting layer arranged therebetween,
multiple driving lines and multiple sensing lines arranged at
an inner side of the cover plate facing the array substrate,
multiple signal pins arranged at an inner side of the array
substrate, where each of the signal pins corresponds to one of
the driving lines or one of the sensing lines, and multiple
conductive structures. The conductive structures are arranged
between the driving lines and the signal pins or between the
sensing lines and the signal pins. Each conductive structure
includes an end electrically connecting a driving line or a
sensing line to a corresponding signal pin, and an opposite
end electrically connected to a corresponding touch signal
transmission line.
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OLED DISPLAY APPARATUS WITH IN CELL
TOUCH STRUCTURE

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority to
Chinese Patent Application No. 201310676075.7, filed with
the Chinese Patent Office on Dec. 11, 2013 and entitled
“OLED DISPLAY APPARATUS WITH IN CELL TOUCH
STRUCTURE?, the content of which is incorporated herein
by reference in its entirety.

FIELD OF THE INVENTION

[0002] The disclosure relates to the field of OLED display
technology, and particularly to an OLED display apparatus
with an in cell touch structure.

BACKGROUND OF THE INVENTION

[0003] Organic Light Emitting Diode (OLED) display
technology adopts a coating of an organic material to provide
acharacteristic of self-illumination. An OLED display screen
has a large visible angle and saves power, which thus has been
widely used. With the development of touch technology, a
touch structure is provided inside most portable display appa-
ratuses, which may be operated by a user directly via a touch
pen or a finger of the user.

[0004] However, in the existing technology, the OLED dis-
play apparatus is generally combined with the touch panel by
a process of attaching the touch panel on an outside of the
OLED display apparatus. The apparatus with an on cell touch
panel has many problems such as a large thickness and an
easy damage of the touch structure.

BRIEF SUMMARY OF THE INVENTION

[0005] In view ofthis, an OLED display apparatus with an
in cell touch structure is provided.

[0006] The OLED display apparatus with the in cell touch
structure includes: a cover plate, an array substrate facing the
cover plate, an organic light-emitting layer arranged between
the cover plate and the array substrate, a plurality of driving
lines and a plurality of sensing lines arranged at an inner side
of the cover plate facing the array substrate, a plurality of
signal pins arranged at an inner side of the array substrate
facing the cover plate, wherein each of the signal pins corre-
sponds to one of the driving lines or one of the sensing lines;
and a plurality of conductive structures. Each of the conduc-
tive structures is arranged between a driving line and a cor-
responding signal pin or between a sensing line and a corre-
sponding signal pin. Each conductive structure includes an
end electrically connecting the driving line or the scanning
line to the corresponding signal pin, and an opposite end
electrically connected to a corresponding touch signal trans-
mission line.

[0007] Inthe OLED display apparatus with the in cell touch
structure according to the disclosure, the driving lines, the
sensing lines and the touch signal transmission structure of
the touch structure are all arranged between the cover plate
and the array substrate, thus implementing an integration,
lightening and thinning of the OLED display apparatus incor-
porating with the touch structure. Comparing with the con-
ventional OLED display apparatus, no step is added in the
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process for manufacturing the OLED display apparatus
according to the disclosure, thus implementing process com-
patibility.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1isa cross-sectional view of an OLED display
apparatus with an in cell touch structure according to a first
embodiment of the disclosure;

[0009] FIG. 2is a top view of a cover plate according to the
first embodiment;

[0010] FIG. 3 is a cross-sectional view of an array substrate
according to the first embodiment;

[0011] FIG. 4 is a cross-sectional view of another imple-
mentation according to the first embodiment;

[0012] FIG. 5 is a cross-sectional view of yet another
implementation according to the first embodiment;

[0013] FIG. 6isa cross-sectional view of an OLED display
apparatus with an in cell touch structure according to a second
embodiment of the disclosure;

[0014] FIG. 7 is a cross-sectional view of another imple-
mentation according to the second embodiment;

[0015] FIG. 8isa cross-sectional view of an OLED display
apparatus with an in cell touch structure according to a third
embodiment of the disclosure;

[0016] FIG. 9 is a top view of another implementation
according to the third embodiment; and

[0017] FIG. 10 is a cross-sectional view of yet another
implementation according to the third embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0018] In order to understand the technical solution of the
disclosure, specific embodiments are taken and illustrated as
follows in combination with the attached drawings. However,
the drawings and specific embodiments below are not
intended to limit the disclosure, and some alterations and
modifications may be made by those skilled in the art without
departing from the spirit and scope of the disclosure. There-
fore the scope of protection of the disclosure should be
defined by the claims.

[0019] Referring to FIGS. 1 to 3, FIG. 1 is cross-sectional
view of an OLED display apparatus with an in cell touch
structure according to a first embodiment of the disclosure,
FIG. 2 is a top view of a cover plate according to the first
embodiment, and FIG. 3 is a cross-sectional view of an array
substrate according to the first embodiment. As shown in
FIGS. 1 through 3, the OLED display apparatus with the in
cell touch structure includes a cover plate 10 and an array
substrate 20 facing the cover plate 10. The OLED display
apparatus with the in cell touch structure includes a display
area A, a layout area B, and a signal pin area C.

[0020] Multiple driving lines RW1 and multiple sensing
lines RW2 are arranged at an inner side of the cover plate 10
facing the array substrate 20. The driving lines RW1 cross the
sensing lines RW2 and are insulated from the sensing lines
RW2. In the display area A, each of the driving lines RW1
includes multiple driving electrodes Tx arranged in a hori-
zontal direction, and multiple first connecting lines Tc
arranged between the adjacent driving electrodes Tx to con-
nect the adjacent driving electrodes Tx. In the display area A,
each of the sensing lines RW2 includes multiple sensing
electrodes Rx arranged in a vertical direction, and multiple
second connecting lines Rc arranged between the adjacent
sensing electrodes Rx to connect the adjacent sensing elec-
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trodes Rx. In the first embodiment, multiple driving lines RW
and multiple sensing lines RW2 constitute a mutual capaci-
tance touch sensing structure. However, in other implemen-
tations, multiple driving lines and multiple sensing lines may
also constitute other touch sensing structure, such as a self-
capacitance touch sensing structure.

[0021] At the inner side of the cover plate 10, in the layout
area B, multiple driving lines RW1 and multiple sensing lines
RW?2 are elongated. In the signal pin area C, multiple driving
lines RW1 and multiple sensing lines RW2 are electrically
connected to multiple conductive structures 11 respectively.
In the first embodiment, multiple conductive structures 11 are
formed at the inner side of the cover plate 10, which are
conductive supports.

[0022] At the inner side of the array substrate 20, in the
display area A, multiple pixel units 200 are arranged. Each
pixel unit 200 includes one thin film transistor 21 and one
organic light-emitting layer 25. In the signal pin area C,
multiple signal pins 28 are arranged at the inner side of the
cover plate 10, each of which corresponds to one driving line
RW1 or one sensing line RW2. Each signal pin 28 is electri-
cally connected to the corresponding driving line RW1 or the
corresponding sensing line RW2 through the conductive
structure 11. The other end of the signal pin 28 is connected to
a touch signal transmission line 213. The touch signal trans-
mission line 213 may be electrically connected to a touch
driving chip. Thus, a touch signal is transmitted to the driving
line RW1 and the sensing line RW2 through the touch signal
transmission line 213, the signal pin 28, and the conductive
structure 11.

[0023] Based on the above arrangement, the driving lines,
the sensing lines and the touch signal transmission structure
(including the touch signal transmission lines, the signal pins,
and the conductive structures) may be arranged inside the
OLED display apparatus, which improves an integration level
of the apparatus. In addition, the risk of the damage may be
reduced by arranging the touch structure inside the OLED
display apparatus.

[0024] In an embodiment, the array substrate 20 includes
thin film transistors 21 arranged in the display region A. Each
of the thin film transistors 21 includes the source 211, the
drain 212, and the gate 214. The source 211 and the drain 212
are arranged in the same conductive layer. An insulating layer
is arranged among the gate 214, the source 211 and the drain
212. In the first embodiment, the thin film transistor 21 has a
bottom gate structure. In the bottom gate structure, the gate
214is disposed at alower layer of the source 211 and the drain
212. Conversely, in a top gate structure, the gate will be
disposed at an upper layer of the source and the drain. In
addition, touch signal transmission lines 213 is arranged in
the signal pin area C, and the touch signal transmission lines
213 are disposed in the same layer of the sources 211 and the
drains 212, and are produced in the same process step for
generating the sources 211 and the drains 212. The touch
signal transmission lines 213 are made of a metal material.

[0025] An organic planarizing layer 22 is arranged on the
thin film transistors 21 and the touch signal transmission lines
213. A via hole 221 is arranged in the organic planarizing
layer 22 disposed on the drain 212 to expose a portion of the
drain 212. A via hole 222 is arranged in the organic planariz-
ing layer 22 disposed on the touch signal transmission line
213 to expose a portion of the touch signal transmission line
213.
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[0026] An anode 23 is arranged at an upper layer of the
organic planarizing layer 22. In an embodiment, the anode 23
is arranged in the pixel unit 200 of the display area A, and is
electrically connected to the drain 212 through the via hole
221.

[0027] A pixel defining layer 24 is arranged at an upper
layer of the anode 23, which is an insulating layer. A via hole
242 is arranged in the pixel defining layer 24 disposed on the
anode 23 to expose the anode 23. A via hole 241 is arranged
in the pixel defining layer 24 disposed on the viahole 222, and
thus the touch signal transmission line 213 is exposed through
the via hole 222 and the via hole 241.

[0028] The organic light-emitting layer 25 is arranged in
the via hole 242, the organic light-emitting layer 25 displays
different pictures by self-illumination. In the display area A,
a cathode 261 is formed at an upper layer of the organic
light-emitting layer 25. In addition, in the signal pin area C, a
cathode conductive layer 262 is formed at the same layer with
the cathode 261. The cathode conductive layer 262 is electri-
cally connected to the touch signal transmission line 213
through the via holes 222, 241. A protective layer 27 is formed
on the cathode 261 and the cathode conductive layer 262. The
protective layer 27 is an insulating layer, and adapted to
insulate and protect the organic light-emitting layer 25 and
other apparatus. A via hole is formed in the protective layer 27
disposed on the cathode conductive layer 262 ofthe signal pin
area C, to expose a portion of the cathode conductive layer
262.

[0029] A signal pin 28 is formed on the protective layer 27
of the signal pin area C, which is electrically connected to the
touch signal transmission line 213. In an embodiment, the
signal pin 28 is electrically connected to the touch signal
transmission line 213 through the cathode conductive layer
262, and conducts a touch signal transmitted from the touch
signal transmission line 213 to the driving line RW1 or the
sensing line RW2 through the conductive structure 11. In this
way, the touch signal may be transmitted from the array
substrate 20 to the cover plate 10, in the OLED display appa-
ratus.

[0030] In the other implementation way, the touch signal
transmission line may also be arranged in the same layer with
the signal pin. Generally, in the array substrate 20, all layers
from the thin film transistor 21 to the pixel defining layer 24
are formed by a photolithography process. Specifically, a film
is formed firstly by sputtering or chemical vapor deposition,
and then each layer is formed by dry etching process or wet
etching process. The formed layer has higher compactness
and may be disposed accurately. Then, the organic light-
emitting layer 25 is formed by an evaporation process. In
order to ensure stability of the organic light-emitting layer 25,
the photolithography process cannot be used, and thus
devices (including the protective layer 27 and the signal pin
28) disposed on the organic light-emitting layer 25 also has to
be formed by the evaporation process. A film layer ora device
formed by an evaporation process has a poor compactness
and shape, comparing with those formed by an etching pro-
cess. Therefore, in the first embodiment, the touch signal
transmission line 213 disposed in the same layer with the
source 211 and the drain 212 is used as a layout connected to
the driving chip, and the signal pin 28 is just a transmission
layer for transmitting a signal from the touch signal transmis-
sion line 213. The above structure has better stability, and may
ensure the reliability of a device.
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[0031] In the other implementation way, the touch signal
transmission line may also be a structure that is disposed in
the same layer with other conductive layers formed by the
photolithography process. The location of the touch signal
transmission line may be arranged flexibly according to dif-
ferent design requirements. FIG. 4 is across-sectional view of
another implementation according to the first embodiment.
Referring to FIG. 4, a touch signal transmission line 215 is
disposed in the same layer as the gate 214 of the thin film
transistor 21, and is formed in the same process step for
manufacturing the gate 214 of the thin film transistor 21,
specifically in the same photolithography process. Multiple
layers are disposed between the touch signal transmission
line 215 and the signal pin 28. In order to ensure the reliability
of an electrical connection between the touch signal transmis-
sion line 215 and the signal pin 28, the touch signal transmis-
sion line 215 is electrically connected to the signal pin 28
through a source-drain conductive layer 213' disposed in the
same layer as the source 211 and the drain 212, and a cathode
conductive layer 262' disposed in the same layer as the cath-
ode 261. FIG. 5 is a cross-sectional view of yet another
implementation according to the first embodiment. Referring
to F1G. 5, the touch signal transmission line 231 is disposed in
the same layer as the anode 23, and both the touch signal
transmission line 231 and the anode 23 are formed in the same
photolithography process. The touch signal transmission line
231 is electrically connected to the signal pin 28 through the
cathode conductive layer 262 disposed in the same layer as
the cathode 261.

[0032] Preferably, in the OLED display apparatus with the
in cell touch structure according to the first embodiment, a
thickness of the cover plate 10 and a thickness of a substrate
of the array substrate 20 are in the range of 0.15 mm to 0.3
mm. In the existing technology, the thicknesses of glass sub-
strates forming the cover plate and the array substrate are
generally 0.5 mm, to ensure that the glass substrate is not
easily cracked in a conveyance of a product and in a cutting
process. To lighten and thin the display apparatus, a thinning
process is performed after the cover plate and the array sub-
strate are bonded together. The thinning process includes:
etching outside sides of the glass substrates of the cover plate
and the array substrate with an etchant to remove a certain
thickness of the glass substrates, and thus lightening and
thinning the display apparatus. Generally, a thickness of the
thinned glass substrate are in the range of 0.3 mm to 0.15 mm.
However, in the existing technology, because the touch struc-
ture is arranged outside the cover plate, the touch structure
will be damaged when the thinning process is executed.
Therefore, in the existing technology, the thinning process
cannot be performed on the OLED display apparatus with the
touch structure arranged outside the cover plate. In the OLED
display apparatus according to the first embodiment, the driv-
ing line, the sensing line, and the touch signal transmission
structure of the touch structure are all formed between the
cover plate and the array substrate of the OLED display
apparatus. Therefore, the thinning process may be performed
after the cover plate and the array substrate are bonded
together, to lighten and thin the touch OLED display appara-
tus.

[0033] In addition, the cover plate 10 and the array sub-
strate 20 generally are bonded together by a packaging mate-
rial to form a sealing space for insulation outside air and
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moisture. Preferably, the signal pin area C is arranged inside
the sealing space to ensure the stability and reliability of an
electrical connection.

[0034] FIG. 6 is a schematic diagram of an OLED display
apparatus with an in cell touch structure according to a second
embodiment of the disclosure. Referring to FIG. 6,the OLED
display apparatus with the in cell touch structure includes a
cover plate 10, and an array substrate 20 facing the cover plate
10. The OLED display apparatus with the in cell touch struc-
ture is divided into a display area A, a layout area B (not
shown), and a signal pin area C.

[0035] Multiple driving lines RW1 and multiple sensing
lines RW2 are arranged at an inner side of the cover plate 10
facing the array substrate. The driving lines RW1 cross the
sensing lines RW2 and are insulated from the sensing lines
RW?2.Inthe signal pin area C, multiple driving lines RW1 and
multiple sensing lines RW2 are electrically connected to mul-
tiple conductive structures 11, respectively. The conductive
structures 11 are formed on one side of the cover plate 10, i.e.,
the conductive structures 11 are formed on the inner side of
the cover plate 10. The conductive structures 11 serve as a
mechanical support to the cover plate.

[0036] At the inner side of the array substrate 20, in the
display area A, multiple pixel units are arranged. Each the
pixel unit includes one thin film transistor 21 and one organic
light-emitting layer 25. In the signal pin area C, multiple
signal pins 262 are arranged at the inner side of the cover plate
10, each of which corresponds to one driving line RW1 or one
sensing line RW2. One end of each signal pin 262 is electri-
cally connected to a corresponding driving line RW1 or a
corresponding sensing lines through the conductive structure
11, respectively. The opposite end of the signal pin 262 con-
nects to a corresponding touch signal transmission line 213.
The touch signal transmission line 213 may be electrically
connected to a touch driving chip. Thus, a touch signal is
transmitted to the driving line RW1 and the sensing line RW2
through the touch signal transmission line 213, the signal pin
262, and the conductive structure 11. In this way, the OLED
display apparatus with the in cell touch structure is improved
and the touch signal transmission structure is arranged inside
the OLED display apparatus.

[0037] In an embodiment, in the display area A, the array
substrate 20 includes from bottom to top in this order: a thin
film transistor 21, an organic planarizing layer 22, an anode
23, a pixel defining layer 24, an organic light-emitting layer
25, and a cathode 261. In the signal pin area C, the array
substrate 20 includes orderly from down to up: a touch signal
transmission line 213, an organic planarizing layer 22, an
anode conductive layer 231, a pixel defining layer 24, and a
signal pin 262. The touch signal transmission line 213 is
disposed at the same layer as the source 211 and the drain 212
of the thin film transistor 21, the anode conductive layer 231
is disposed at the same layer as the anode 23, and the signal
pin 262 is disposed at the same layer as the cathode 261.
[0038] Inthe first embodiment, the signal pin is disposed at
the conductive layer which is disposed above the protective
layer. The second embodiment differs from the first embodi-
ment in that the signal pin 262 1s disposed at the same layer as
the cathode 261, i.e., the signal pin 262 is formed in the same
process step with the cathode 261. In the OLED display
apparatus with the in cell touch structure according to the
second embodiment, a process for forming the touch signal
transmission line 213 and the signal pin 262 on a surface of
the signal pin area of the array substrate 20 is compatible with
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aprocess for forming the display area A. That s, a structure in
the signal pin area C and a structure in the display area A are
formed in the same process step. Thus, the OLED display
apparatus with the in cell touch structure is implemented, the
touch signal transmission structure is arranged inside the
OLED display apparatus, and thus no new step is added in the
process for manufacturing the array substrate 20 and produc-
tion cost may not be increased.

[0039] Inthe signal pin area C, a via hole 222 is formed in
the organic planarizing layer 22 disposed on the touch signal
transmission line 213, to expose a portion of the touch signal
transmission line 213. The anode conductive layer 231
formed on the organic planarizing layer 22 is electrically
connected to the touch signal transmission line 213 through
the via hole 222. A viahole 241 is formed in the pixel defining
layer 24 disposed on the anode conductive layer 231, to
expose a portion of the anode conductive layer 231. The
signal pin 262 formed on the pixel defining layer 24 is elec-
trically connected to the anode conductive layer 231 through
the via hole 241. Thus, the signal pin 262 is electrically
connected to the touch signal transmission line 213 through
the anode conductive layer 23. In the other implementation
way, the signal pin may be electrically connected to the touch
signal transmission line directly through a via hole in the
organic planarizing layer and the pixel defining layer, instead
of through the anode conductive layer. However, the via hole,
penetrating the organic planarizing layer and the pixel defin-
ing layer, has a large depth. When a film is formed for the
signal pin in the via hole, the stability of the film may be
reduced. Therefore, preferably, in the second embodiment,
the signal pin 262 is electrically connected to the touch signal
transmission line 213 through the anode conductive layer
231, to ensure that a device has a good reliability.

[0040] Preferably, in the display area A disposed at the
inner side of the array substrate 20, a protective layer is also
formed on the cathode 261 to isolate and protect devices in the
display area A. In an evaporation process for forming the
protective layer, only the signal pin 262 in the signal pin area
C need to be shield by a mask, to ensure an electrical connec-
tion between the signal pin 262 and the conductive structure
11 when the cover plate 10 is bonded to the array substrate 20.

[0041] Inanother implementation, the conductive structure
may also be formed at the inner side of the array substrate.
FIG. 7 is another implementation way according to the sec-
ond embodiment. Referring to FIG. 7, a conductive structure
11" is formed on a side of the array substrate 20 and is elec-
trically connected to the signal pin 262. When the cover plate
10 is bonded to the array substrate 20, the conductive struc-
ture 11" will be electrically connected to a corresponding
driving line or a corresponding sensing line, thus achieving
the same technical effect as the second embodiment. The
other implementation way according to the second embodi-
ment differs from the second embodiment in that a process for
forming the conductive structure 11' on a side of the array
substrate s added.

[0042] FIG. 8isa cross-sectional view of an OLED display
apparatus with an in cell touch structure according to a third
embodiment of the disclosure. As shown in FIG. 8, the OLED
display apparatus with the in cell touch structure includes a
cover plate 10 and an array substrate 20 facing the cover plate
10. The OLED display apparatus with the in cell touch struc-
ture is divided into a display area A, a layout area B (not
shown), and a signal pin area C.
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[0043] Multiple driving lines RW1 and multiple sensing
lines RW2 are arranged at an inner side of the cover plate 10
facing the array substrate. The driving lines RW1 cross the
sensing lines RW2 and are insulated from the sensing lines
RW2. The driving lines RW1 and the sensing lines RW2
extend from the display area A up to the signal pin area C.
[0044] At the inner side of the array substrate 20, in the
display area A, multiple pixel units are arranged. Each pixel
unit includes a thin film transistor 21 and a organic light-
emitting layer 25. In the signal pin area C, multiple signal pins
262 are arranged at the inner side of the cover plate 10, each
of which corresponds to one of the driving lines RW1 or one
of the sensing lines RW2. One end of each signal pin 262 is
electrically connected to the corresponding driving line RW1
or the corresponding sensing line RW2 through the conduc-
tive structure 27. The opposite end of the signal pin 262 is
connected to a corresponding touch signal transmission line
213. The touch signal transmission line 213 may be electri-
cally connected to a touch driving chip. Therefore, a touch
signal is transmitted to the driving line RW1 and the sensing
line RW2 through the touch signal transmission line 213, the
signal pin 262, and the conductive structure 27, and thus the
OLED display apparatus with the in cell touch structure is
implemented and the touch signal transmission structure is
arranged inside the OLED display apparatus.

[0045] In an embodiment, the conductive structure 27
includes a non-conductive support member 271 and a con-
ductive layer 272, and the conductive structure 27 is formed at
the inner side of the array substrate 20.

[0046] In the third embodiment, at the inner side of the
array substrate 20, in the display area A, structures of the thin
film transistor 21 to the pixel defining layer 24 are the same as
those in the first embodiment and the second embodiment,
which will not be described in detail herein for the sake of
brevity. The third embodiment differs from the first embodi-
ment and the second embodiment is that: at the inner side of
the array substrate 20, an in-plane support member 28 is
further formed in the display area A to support the cover plate
10. The in-plane support member 28 is formed between the
pixel defining layer 24 and the cathode 261. In a specific
embodiment, the pixel defining layer 24 is first formed, the
in-plane support member 28 is then formed on the pixel
defining layer 24, an upper organic light-emitting layer 25 is
formed after the in-plane support member 28 is formed, and
then the cathode 261 is formed to cover the organic light-
emitting layer 25 and the in-plane support member 28. Since
the OLED display apparatus is disposed on a side of the array
substrate 20, steps between film layers are large in the display
area A of the arrange substrate. In order to position the in-
plane support member 28 at the highest region of the sub-
strate, the in-plane support member 28 is formed by a photo-
lithography process, and the position thereof is fixed. Then
the organic light-emitting layer 25 and the cathode 261 are
formed in an evaporation process after the in-plane support
member 28 is formed.

[0047] In the signal pin area C of the array substrate 20,
structures of the touch signal transmission line 213 to the
pixel defining layer 24 may be the same as those in the first
embodiment and the second embodiment, which will not be
described in detail herein. The third embodiment differs from
the first embodiment and the second embodiment is that: at
the inner side of the array substrate 20, a non-conductive
support member 271 is formed in the signal pin area C and in
the same process step as the in-plane support 28. A conductive
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layer 272 is formed on the non-conductive support member
271 to cover the non-conductive support member 271. The
conductive layer 272 is electrically connected to the signal
pin 262. Preferably, in the third embodiment, the conductive
layer 272, the signal pin 262 are disposed in the same layer as
the cathode 261 of the display area A and are formed in the
same process for forming the cathode 261.

[0048] Inthe OLED display apparatus with the in cell touch
structure according to the third embodiment, the conductive
structure 27 is arranged on a surface of the array substrate 20.
The non-conductive support 271 is formed in the same pro-
cess with the in-plane support member 28, and its conductive
layer 272 is formed in the same process for forming the
cathode 261. Thus, the driving lines, the sensing lines and the
touch signal transmission structure are arranged inside the
OLED display device, so that no new steps are required in the
process for manufacturing the array substrate and production
costs remain the same.

[0049] Inthe third embodiment, in the display area A of the
cover plate 10, a touch protective layer 12 is also arranged on
multiple driving lines RW1 and multiple sensing lines RW2.
The touch protective layer 12 is adapted to protect the driving
lines RW1 and the sensing lines RW2, and prevent the driving
lines RW1 or the sensing lines RW2 from being damaged by
the in-plane support 28.

[0050] In an alternative implementation, the touch protec-
tive layer may not be arranged. Specifically, FIG. 9 is a top
view of another implementation of the third embodiment.
Referring to FIG. 9, each of the driving lines disposed at the
inner side of the cover plate includes multiple driving elec-
trodes Tx. The adjacent driving electrodes are connected
through a first connecting line Tc. Each of the sensing lines
includes multiple sensing electrodes Rx. The adjacent sens-
ing electrodes Rx are connected through a second connecting
line Re. Multiple in-plane supports 28' are arranged at the
inner side of the array substrate. The in-plane support mem-
ber 28' does not overlap with the driving electrode Tx, the
sensing electrode Rx, the first connecting line Tc, and the
second connecting line Re. That is, according to this design,
the in-plane supports 28' are interlaced with the driving elec-
trodes Tx, the sensing electrodes Rx, the first connecting lines
Tc, and the second connecting lines Re after the cover plate is
bonded to the array substrate. In this way, the in-plane support
members 28' may not damage the driving lines or the sensing
lines in the case that the touch protective layer is omitted.
Thus, the touch protective layer can be omitted to reduce
process steps and manufacturing costs without affecting the
reliability of the touch structure.

[0051] In the other implementation way, the conductive
structure may also be formed on a side of the coverplate. FIG.
10 is a cross-sectional view of yet another implementation of
the third embodiment. Referring to FIG. 10, the conductive
structure 14 includes a non-conductive support member 141
and a conductive layer 142 overlying the non-conductive
support member 141. The conductive structure 14 is formed
at the inner side of the cover plate 10. The non-conductive
support member 141 of the conductive structure 14 is formed
in the same process for forming the in-plane support member
13, and formed below the driving line RW1 and the sensing
line RW2. Preferably, a touch protective layer 12 is arranged
between the in-plane support member 13 and the driving lines
RW1 and sensing lines RW2. The conductive layer 142 of the
conductive structure 14 is electrically connected to the driv-
ing lines and sensing lines. After the cover plate 10 is bonded
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to the array substrate 20, the conductive layer 142 is electri-
cally connected to the signal pins 262, thus achieving the
same effect as the third embodiment. However in the yet
another implementation of the third embodiment, it is
required to align the cover plate 10 with the array substrate 20
accurately, to ensure that the in-plane support member 13
does not overlap with the organic light-emitting layer 25 a for
not negatively affecting the display.

[0052] In other implementations, the in-plane support
member may also be arranged on a surface of the array sub-
strate and the conductive structure may also be arranged on a
surface of the cover plate, as long as it can be ensured that
electrical connections between the driving line and sensing
line and the signal pin can all achieve the same technical
effect.

[0053] While the invention has been described with respect
to specific embodiments, one skilled in the art will recognize
that numerous modifications are possible. Thus, it will be
appreciate that the invention is intended to cover all modifi-
cations and equivalents within the scope of the following
claims.

What is claimed is:

1. An OLED display apparatus with an in cell touch struc-
ture, the OLED display apparatus comprising:

a cover plate: an array substrate facing the cover plate;

an organic light-emitting layer arranged between the cover
plate and the array substrate;

a plurality of driving lines and a plurality of sensing lines
arranged at an inner side of the cover plate facing the
array substrate;

a plurality of signal pins arranged at an inner side of the
array substrate facing the cover plate, wherein each of
the signal pins corresponds to one of the driving lines or
one of the sensing lines; and

aplurality of conductive structures, wherein the conductive
structures are arranged between the driving lines and the
signal pins, or between the sensing lines and the signal
pins; and wherein each of the conductive structures
includes an end electrically connecting to one of the
driving lines or one of the sensing line to a correspond-
ing signal pin, and an opposite end electrically con-
nected to a corresponding touch signal transmission
line.

2. The OLED display apparatus according to claim 1,
wherein the conductive structure provides mechanical sup-
port to the cover plate.

3. The OLED display apparatus according to claim 2,
wherein the conductive structure is formed on a surface of the
cover plate, or on a surface of the array substrate.

4. The OLED display apparatus according to claim 1,
wherein the conductive structure comprises a non-conductive
support member and a conductive layer, and the conductive
layer is adapted to electrically connect one of the signal pins
to one of the corresponding driving lines or one of the corre-
sponding sensing lines.

5. The OLED display apparatus according to claim 4,
wherein the conductive structure is arranged at the inner side
of the array substrate.

6. The OLED display apparatus according to claim 5,
wherein the non-conductive support member of the conduc-
tive structure is arranged below a cathode layer, and the
conductive layer of the conductive structure is disposed at a
same layer as the cathode layer.
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7. The OLED display apparatus according to claim 6,
wherein the non-conductive support member of the conduc-
tive structure is formed in a same process for forming an
in-plane support member.

8. The OLED display apparatus according to claim 7,
wherein a touch protective layer is formed on the plurality of
driving lines and the plurality of sensing lines facing the array
substrate.

9. The OLED display apparatus according to claim 7,
wherein the in-plane support member does not overlap with
the driving lines and the sensing lines.

10. The OLED display apparatus according to claim 4,
wherein the conductive structure is arranged at the inner side
of the cover plate.

11. The OLED display apparatus according to claim 1,
wherein the cover plate is bonded to the array substrate to
form a sealed space, and the signal pins and the conductive
structure are arranged inside the sealed space.
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12. The OLED display apparatus according to claim 1,
wherein the signal pins are arranged on a cathode protective
layer.

13. The OLED display apparatus according to claim 1,
wherein the signal pins are arranged at the same layer as a
cathode.

14. The OLED display apparatus according to claim 1,
wherein the touch signal transmission line is disposed at a
same layer as a source and a drain of a thin film transistor, and
wherein the touch signal transmission line is disposed in a
same layer as a gate of a thin film transistor.

15. The OLED display apparatus according to claim 1,
wherein the touch signal transmission line is disposed at a
same layer as a source and a drain of a thin film transistor, and
wherein the touch signal transmission line is disposed in a
same layer as an anode.
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