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(67)  Theinvention provides a pixel structure, a trans-
parenttouch display screen and a manufacturing method
thereof, and a display device including the transparent
touch display screen. The transparent touch display
screen includes a plurality of rows and columns of pixel
structures arranged in an array, and each pixel structure
includes a display region provided with an organic elec-
troluminescent device and a transparent region provided
side by side with the display region. A first touch capacitor
electrode and a second touch capacitor electrode made
ofatransparent conductive material are respectively pro-
vided in every two adjacent transparent regions in the
same row, every two adjacent first touch capacitor elec-
trodes in the same row are electrically connected with
each other by a first connection line extending in the row
direction, every two adjacent second touch capacitor
electrodes in the same column are electrically connected
with each other by a second connection line passing
through the display region in the column direction, and
the first touch capacitor electrode and the second touch i !
capacitor electrode are provided in different layers to : !
form a touch capacitor. The transparent touch display / \
screen can achieve the touch display function, reduce 3
the entire thickness and maintain the transparency of the
display screen without affecting the transmittance. FIG. 1
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to the field of dis-
play technology, and in particular, relates to a pixel struc-
ture, a transparent touch display screen and a manufac-
turing method thereof, and a display device including the
transparent touch display screen.

BACKGROUND OF THE INVENTION

[0002] Inthefield of flat panel display, an organic elec-
troluminescent device (OLED) is widely used in the flat
panel display since its manufacturing apparatus is of low
cost, its manufacturing procedure is simple, it is self-lu-
minous and thus back light source elements can be re-
duced in amount, and further the thickness of the display
panel can be decreased.

[0003] A touch screen display device is currently de-
veloped to integrate the touch screen with the organic
electroluminescent device. However some touch screen
display devices are still mainly formed by integrating the
touch screen with the organic electroluminescent device
by mechanical cooperation. The touch screen and the
organic electroluminescent device are assembled to-
gether to form the touch screen display device, and al-
though the advantages that the organic electrolumines-
cent device is self-luminous and no back light source is
required are used, and thus the formed touch screen dis-
play device is obviously reduced in thickness compared
to the touch screen display device assembled with the
conventional CRT, LCD and the like, the entire thickness
of the formed touch screen display device is significantly
increased compared to the organic electroluminescent
display since a separate touch screen is added. In addi-
tion, for a transparent organic electroluminescent dis-
play, the addition of the entire thickness will reduce the
transparency of the display device, resulting in a bad dis-
play effect.

SUMMARY OF THE INVENTION

[0004] Embodiments of the invention provide a pixel
structure, a transparent touch display screen and a man-
ufacturing method thereof, and a display device including
the transparenttouch display screen, which can maintain
the transparency of the display screen while reducing the
entire thickness of the display screen.

[0005] According to an embodiment in one aspect of
the invention, a pixel structure is provided, and the pixel
structure includes: a display region, including an organic
electroluminescent device; and a transparent region,
provided side by side with the display region, and pro-
vided with a touch capacitor electrode, which is made of
a transparent conductive material.

[0006] In the pixel structure according to an embodi-
ment of the invention, the touch capacitor electrode and
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a cathode of the organic electroluminescent device are
provided inthe same layer, disconnected with each other,
and made of the same material.

[0007] In the pixel structure according to an embodi-
ment of the invention, at least one insulation layer of a
plurality of insulation layers under the cathode of the or-
ganic electroluminescent device forms a segment differ-
ence between the display region and the transparent re-
gion.

[0008] In the pixel structure according to an embodi-
ment of the invention, the at least one insulation layer
includes a passivation layer provided under the anode
ofthe organic electroluminescent device, and a thickness
of the passivation layerin the display region is larger than
that in the transparent region.

[0009] In the pixel structure according to an embodi-
ment of the invention, the touch capacitor electrode and
an anode of the organic electroluminescent device are
provided in the same layer and are made of the same
material.

[0010] In the pixel structure according to an embodi-
ment of the invention, the touch capacitor electrode is
provided on an insulation layer under an anode of the
organic electroluminescent device.

[0011] According to an embodiment in another aspect
of the invention, a transparent touch display screen is
provided, and the transparent touch display screen in-
cludes a plurality of rows and columns of pixel structures
as described above arranged in an array, wherein touch
capacitor electrodes provided in two transparent regions
of every two adjacent pixel structures in the same row
are a first touch capacitor electrode and a second touch
capacitor electrode, every two adjacentfirst touch capac-
itor electrodes in the same row are electrically connected
with each other by a first connection line extending in the
row direction, and every two adjacent second touch ca-
pacitor electrodes in the same column are electrically
connected with each other by a second connection line
passing through the display region in the column direc-
tion, and the first touch capacitor electrode and the sec-
ond touch capacitor electrode are provided in different
layers to form a touch capacitor.

[0012] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the first touch
capacitor electrode and a cathode of the organic electro-
luminescent device are provided in the same layer, dis-
connected with each other, and made of the same ma-
terial.

[0013] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, at least one insu-
lation layer of a plurality of insulation layers under the
cathode of the organic electroluminescent device forms
a segment difference between the display region and the
transparent region.

[0014] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the at least one
insulation layer includes a passivation layer provided un-
der the anode of the organic electroluminescent device,
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and a thickness of the passivation layer in the display
region is larger than that in the transparent region.
[0015] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, a photo spacer is
provided under the cathode of the organic electrolumi-
nescent device in the display region.

[0016] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the second touch
capacitor electrode and an anode of the organic electro-
luminescent device are provided in the same layer and
are made of the same material.

[0017] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the second touch
capacitor electrode is provided on an insulation layer un-
der an anode of the organic electroluminescent device.
[0018] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, afirstintermediate
dielectric layer is provided between the first connection
line and the second touch capacitor electrode; a second
intermediate dielectric layer is provided between the first
connection line and the first touch capacitor electrode,
and the first touch capacitor electrode is electrically con-
nected with the first connection line by a via hole in the
second intermediate dielectric layer.

[0019] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the second con-
nection line, an anode of the organic electroluminescent
device and the second touch capacitor electrode are pro-
vided in the same layer and are made of the same ma-
terial.

[0020] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the first interme-
diate dielectric layer at least includes a first insulation
layer, which covers the second touch capacitor electrode
in the transparent region, and the first connection line is
provided on the first insulation layer; the second interme-
diate dielectriclayer atleastincludes a pixel defining layer
formed in the display region, the pixel defining layer sur-
rounds a pixel opening in the display region, and a via
hole is formed in the second intermediate dielectric layer
at the transparent region to expose the first connection
line.

[0021] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the second con-
nection line and the second touch capacitor electrode
are provided in the same layer and are made of the same
material, and are provided under an anode of the organic
electroluminescent device; and the first connection line
and the anode of the organic electroluminescent device
are provided in the same layer and are made of the same
material.

[0022] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the second touch
capacitor electrode is provided on a passivation layer in
the transparent region, the thickness of the passivation
layer in the display region is larger than that in the trans-
parent region, the first intermediate dielectric layer at
leastincludes a planarization layer, which covers the dis-
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play region and the transparent region, and the anode of
the organic electroluminescent device is formed on the
planarization layer in the display region; the second in-
termediate dielectric layer at least includes a pixel defin-
ing layer in the display region, the pixel defining layer
surrounds a pixel opening in the display region, and a
via hole is formed in the second intermediate dielectric
layer at the transparent region to expose the first con-
nection line.

[0023] Inthe transparent touch display screen accord-
ing to an embodiment of the invention, the second touch
capacitor electrode, the first connection line and the sec-
ond connection line are made of any one or a combination
of indium tin oxide, indium zinc oxide, indium zinc tin ox-
ide, and tin oxide.

[0024] Accordingto an embodimentin a further aspect
of the invention, a manufacturing method of a transparent
touch display screen is provided, and the transparent
touch display screen includes a plurality of rows and col-
umns of pixel structures as described above arranged in
an array, the manufacturing method includes steps of:

forming a first touch capacitor electrode and a sec-
ond touch capacitor electrode in different layers of
two transparent regions of every two adjacent pixel
structures in the same row with a transparent con-
ductive material, respectively; making every two ad-
jacent first touch capacitor electrodes in the same
row electrically connected with each other by a first
connection line extending in the row direction, and
making every two adjacent second touch capacitor
electrodes in the same column electrically connect-
ed with each other by a second connection line pass-
ing through the display region in the column direc-
tion.

[0025] In the manufacturing method according to an
embodiment of the invention, the step of forming a first
touch capacitor electrode and a second touch capacitor
electrode in different layers of two transparent regions of
every two adjacent pixel structures in the same row with
a transparent conductive material respectively includes:

forming the second touch capacitor electrode and
the second connection line on a substrate by a first
patterning process;

forming a first intermediate dielectric layer covering
the second touch capacitor electrode and the second
connection line;

forming the first connection line on the first interme-
diate dielectric layer by a second patterning process;
forming a second intermediate dielectric layer cov-
ering the first connection line by a third patterning
process so that a via hole is formed in the second
intermediate dielectric layer to expose the first con-
nection line; and

forming the first touch capacitor electrode arranged
alternately with the second touch capacitor electrode
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and a cathode of the organic electroluminescent de-
vice located in the display region on the substrate
formed with the first connection line by a fourth pat-
terning process so that the first touch capacitor elec-
trode is disconnected with the cathode in the same
layer, and the first touch capacitor electrode is elec-
trically connected with the first connection line
through the via hole formed in the second interme-
diate dielectric layer.

[0026] In the manufacturing method according to an
embodiment of the invention, an anode of the organic
electroluminescent device is formed while forming the
second touch capacitor electrode and the second con-
nection line on the substrate by the first patterning proc-
ess.

[0027] In the manufacturing method according to an
embodiment of the invention, the first intermediate die-
lectric layer atleastincludes a first insulation layer, which
covers the second touch capacitor electrode in the trans-
parent region, and a part of the first insulation layer in
the display region is removed; and the first connection
line is provided on the first insulation layer; the second
intermediate dielectric layer at least includes the pixel
defining layerin the display region, the pixel defining layer
surrounds the pixel opening in the display region, and
the via hole is formed in the second intermediate dielec-
tric layer in the transparent region to expose the first con-
nection line.

[0028] In the manufacturing method according to an
embodiment of the invention, after the step of forming
the first intermediate dielectric layer covering the second
touch capacitor electrode and the second connection
line, the manufacturing method further includes forming
an anode of the organic electroluminescent device while
forming the first connection line on the first intermediate
dielectric layer by the second patterning process.
[0029] In the manufacturing method according to an
embodiment of the invention, before the step of forming
the second touch capacitor electrode and the second
connection line on a substrate by a first patterning proc-
ess, the manufacturing method furtherincludes: perform-
ing a patterning process on a passivation layer formed
on the substrate so that the thickness of the patterned
passivation layer in the display region is larger than that
in the transparent region;

wherein the step of forming the second touch capacitor
electrode and the second connection line on a substrate
by a first patterning process includes forming the second
touch capacitor electrode and the second connection line
on the passivation layer by the first patterning process;
the first intermediate dielectric layer at least includes a
planarization layer, which covers the display region and
the transparent region; and

the anode of the organic electroluminescent device is
formed while forming the first connection line on the first
intermediate dielectric layer by the second patterning
process; and
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wherein the second intermediate dielectric layer at least
includes a pixel defining layer located in the display re-
gion, the pixel defining layer surrounds a pixel opening
in the display region, and the via hole is formed in the
second intermediate dielectric layer at the transparent
region to expose the first connection line.

[0030] In the manufacturing method according to an
embodiment of the invention, the organic electrolumines-
cent device and the first touch capacitor electrode are
formed by evaporation.

[0031] According to an embodimentin a further aspect
of the invention, a display device is provided, and in-
cludes the transparent display screen of any one of the
above embodiments.

[0032] The pixel structure, the transparent touch dis-
play screen and the manufacturing method thereof, and
the display device including the transparent touch display
screen of the present invention use the transparent dis-
play region of the OLED, AMOLED display screen to
evaporate the cathode and provide the ITO layers to func-
tion as the two plates of the in-cell touch sensing capac-
itor, and thus can achieve the touch display function
based on the transparent array substrate without affect-
ing the transmittance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] In order to make the object, the solutions and
the advantages of the invention clearer, the invention will
be further described in conjunction with the following em-
bodiments and referring to the drawings. In the drawings:

Fig. 1 is a plane schematic view of a transparent
touch display screen according to a first embodiment
of the invention;

Fig. 2 is a circuit schematic diagram of a touch ca-
pacitor of the transparenttouch display screenin Fig.
1 according to one embodiment;

Fig. 3 is a cross-sectional view taken along Line A-
Ain Fig. 1, illustrating a pixel structure having a sec-
ond touch capacitor electrode according to a first ex-
emplary embodiment;

Fig. 4 is a cross-sectional view taken along Line B-
B in Fig. 1, illustrating a pixel structure having a first
touch capacitor electrode according to a first exem-
plary embodiment;

Fig. 5 is a cross-sectional view taken along Line C-
C in Fig. 1, illustrating a pixel structure having a sec-
ond touch capacitor electrode according to a first ex-
emplary embodiment; and

Fig. 6 is a cross-sectional view taken along Line C-
C in Fig. 1, illustrating a pixel structure having a sec-
ond touch capacitor electrode according to a second
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exemplary embodiment.
DETAILED DESCRIPTION OF THE EMBODIMENTS

[0034] Solutions of the invention will be described be-
low in detail by the embodiments in conjunction with the
accompanying drawings. In the specification, like or sim-
ilar reference numerals indicate like or similar parts. The
following description of the embodiments of the invention
by referring to the drawings is intended to interpret the
general inventive concept of the invention, and should
not be considered to limit the invention.

[0035] According to a general inventive concept of the
various embodiments of the invention, a transparent
touch display screen is provided, and the transparent
touch display screen includes a plurality of rows and col-
umns of pixel structures arranged in an array. Each pixel
structure includes a display region provided with an or-
ganic electroluminescent device, and a transparent re-
gion arranged side by side with the display region. Every
two adjacent transparent regions in the same row are
provided therein with a first touch capacitor electrode and
a second touch capacitor electrode which are made of a
transparent conductive material, respectively, every two
adjacent first touch capacitor electrodes in the same row
are electrically connected by a first connection line ex-
tending in the row direction, and every two adjacent sec-
ond touch capacitor electrodes in the same column are
electrically connected by a second connection line pass-
ing through the display region in the column direction.
The first touch capacitor electrode and the second touch
capacitor electrode are arranged in different layers to
form a touch capacitor.

[0036] In the following detailed description, in order to
facilitate the explanation, various particular details are
elaborated to provide the overall understanding of the
disclosed embodiments. However, itis apparentthat, one
or more embodiments can be implemented without these
particular details. In other cases, well known structures
and devices are schematically embodied to simply the
drawings.

[0037] Fig. 1isa plane schematic view of a transparent
touch display screen according to a first embodiment of
the invention, and Fig. 2 is a circuit schematic diagram
of a touch capacitor of the transparent touch display
screen in Fig. 1 according to one embodiment. Referring
to Figs. 1 and 2, the transparent touch display screen
according to an exemplary embodiment of the invention
includes a plurality of rows and columns of pixel struc-
tures 10 arranged in an array, and each pixel structure
10 includes a display region 20 and a transparent region
30. The display region 20 includes an organic electrolu-
minescent device (which will be described in detail later);
and the transparent region 30 and the display region 20
are arranged side by side. Every two adjacent transpar-
ent regions 30 in the same row are provided therein with
a first touch capacitor electrode 33 and a second touch
capacitor electrode 34 which are made of a transparent
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conductive material, respectively, every two adjacent first
touch capacitor electrodes 33 in the same row are elec-
trically connected by a first connection line 35 extending
in the row direction, and every two adjacent second touch
capacitor electrodes 34 in the same column are electri-
cally connected by a second connection line 36 passing
through the display region 20 in the column direction.
The first touch capacitor electrode 33 and the second
touch capacitor electrode 34 are arranged in different
layers of the transparent regions 30 to form a touch ca-
pacitor. In one exemplary embodiment, an isolated cath-
ode formed in the same process for forming a cathode
of the organic electroluminescent device functions as the
first touch capacitor electrode 33, and the second touch
capacitor electrode 34 is formed in a process different
from that for the cathode of the organic electrolumines-
cent device. In such a way, the isolated cathode func-
tioning as the first touch capacitor electrode 33 may be
formed while the cathode of the organic electrolumines-
cent device is formed (which will be described in detail
later), to simply the manufacturing procedure.

[0038] Inthe transparent touch display screen accord-
ing to the embodiment of the invention, in a pulse period,
for example, when a finger touches a display screen, a
capacitance of the sensing capacitoris changed, toresult
in a change in an output voltage of a related circuit, and
the touch location can be determined by the change of
the output voltage. The detection of the touch location
belongs to the prior art, and will not be limited in the in-
vention.

[0039] Inthe transparent touch display screen accord-
ing to the embodiment of the invention, the organic elec-
troluminescent device may be an organic light emitting
diode (OLED) or an active matrix organic light emitting
diode (AMOLED). Under a non-working state, the organic
electroluminescent device does not emit light, and the
transparent region of the transparent touch display
screen functions as a transparent plate due to its trans-
parency; under a working state, the organic electrolumi-
nescent device emits light according to an external signal
to display an image, at this time, the transparent touch
display screen functions as a display screen, and at the
same time, by arranging the transparent region, an ob-
server can view an object behind the display screen,
achieving the integrated transparency and display func-
tions. The particular structure and the working principle
of the organic electroluminescentdevice can be the same
as the existing technology, and will not be elaborated
herein.

[0040] Inthe transparent touch display screen accord-
ing to the embodiment of the invention, the first touch
capacitor electrodeis arranged in one transparentregion,
and the second touch capacitor electrode is arranged in
an adjacent transparent region, and the first and second
touch capacitor electrodes form the sensing capacitor of
the transparent touch display screen to sense the touch
location. In the transparent touch display screen, the
transparent region and the display region are arranged



9 EP 3 226 299 A1 10

side by side, and the in-cell touch structure is integrated
into the process for forming the organic electrolumines-
cent device such as AMOLED or OLED, which has no
significant effect on the original transmittance of the
transparentdisplay screen, and atthe same timereduces
the thickness of the transparent touch display screen.
[0041] Inthe transparent touch display screen accord-
ing to the embodiment of the invention, the display region
is provided with the organic electroluminescent device.
In particular, as shown in Figs. 4 and 5, the display region
20 includes a substrate 21 which is for example made of
glass or a transparent resin material, a thin film transistor
formed on the substrate 21, and the organic electrolumi-
nescent device driven by the thin film transistor. The thin
film transistor includes a gate 221 formed on the sub-
strate 21, a gate insulation layer 23 formed on the gate
221, an active layer 222 formed on the gate insulation
layer 23, a source 223 and a drain 224 formed on the
active layer 222, and an etching stop layer 225 formed
on the active layer 222 and between the source 223 and
the drain 224. A passivation layer (PVX) 24 is formed on
the gate insulation layer 23 to cover a corresponding por-
tion of the thin film transistor. The organic electrolumi-
nescent device includes an anode 251 which is formed
on the passivation layer 24 and electrically connected to
the drain 224 of the thin film transistor (TFT) through a
via hole formed in the passivation layer 24, an organic
light emitting layer 252 and a cathode 253. A pixel defin-
ing layer (PDL) 261 is provided between the organic elec-
troluminescent devices in the display regions 20 of two
adjacent pixel structures 10, and surrounds pixel open-
ings in the display regions 20 to form a plurality of sub-
pixel units. Optionally, a planarization layer (PLN, not
shown in the figure) is formed on the passivation layer
24 to increase the flatness of the anode 251.

[0042] In one exemplary embodiment, a photo spacer
(PS) 262 is provided on the pixel defining layer 261 below
the cathode 253 to increase the segment difference be-
tween the display region 20 and the transparent region
30, so that the isolated cathode of the transparent region
30 (i.e. thefirsttouch capacitor electrode 33) is complete-
ly disconnected with the evaporated cathode 253 of the
organic electroluminescent device in the display region
20.

[0043] Itshould be understood that, there are a plurality
of insulation layers provided in the display region 20, in-
cluding the gate insulation layer 23, the passivation layer
24, the pixel defining layer 261, and the like, and these
insulation layers may be made of silicon oxide (SiOx)
and/or silicon nitride (SiNx). Each of these insulation lay-
ers may extend into the transparent region 30 in the same
layer.

[0044] In one exemplary embodiment, the first touch
capacitor electrode 33 and the cathode 253 of the organic
electroluminescent device are disconnected with each
other in the same layer, and are made of the same ma-
terial. In such a way, the first touch capacitor electrode
33 andthe cathode 253 of the organic electroluminescent

10

15

20

25

30

35

40

45

50

55

device may be formed by a single patterning process with
the same mask plate to simply the manufacturing proce-
dure. Since the first touch capacitor electrode 33 and the
cathode 253 of the organic electroluminescent device
are disconnected with each other, the first touch capac-
itor electrode 33 may be formed to be an isolated cath-
ode. In the transparent touch display screen according
tothe embodiment ofthe invention, the in-cell touch struc-
ture is integrated into the process for forming the organic
electroluminescent device, which has no significant ef-
fect on the original transmittance of the transparent dis-
play screen, and at the same time reduces the thickness
of the transparent touch display screen.

[0045] According to the embodiment of the invention,
the second touch capacitor electrode 34, the first con-
nection line 35 and the second connection line 36 are all
made of indium tin oxide (ITO), and the invention is not
limited thereto. For example, the second touch capacitor
electrode 34, the first connection line 35 and the second
connection line 36 may be made of any one or a combi-
nation of transparent conductive materials such as indi-
um zinc oxide (1Z0O), indium zinc tin oxide (ITZO), and tin
oxide (TO).

[0046] As shown in Fig. 1, a data line 40 is provided
between every two adjacent pixel structures to be con-
nected to the cathode or the anode of the display region
20, to control brightness of a corresponding organic elec-
troluminescent device based on a video signal transmit-
ted from outside.

[0047] Inone embodiment, atleast oneinsulation layer
of the plurality of insulation layers below the cathode 253
of the organic electroluminescent device is formed so
that a segment difference exists between the display re-
gion 20 and the transparent region 30. For example, as
shown in Figs. 4 and 5, the at least one insulation layer
includes the passivation layer 24 provided below the an-
ode 251 of the organic electroluminescent device, and
the thickness of the passivation layer 24 in the display
region 20 is larger than that in the transparent region 30,
so that a segment difference exists between the display
region 20 and the transparentregion 30 at the passivation
layer 24 in the thickness direction. As shown in Fig. 4,
due to the segment difference, it is convenient to make
the first touch capacitor electrode 33 disconnected with
the cathode 253 of the organic electroluminescent device
when the first touch capacitor electrode 33 and the cath-
ode 253 are formed by a single patterning process with
the same mask plate, and thus the first touch capacitor
electrode 33 refers to as the isolated cathode.

[0048] In one embodiment, as shown in Figs. 4 and 5,
the spacer 262 is provided below the cathode 253 of the
organic electroluminescent device in the display region
20 to increase the segment difference between the dis-
play region 20 and the transparent region 30.

[0049] Inone embodiment, as shown in Fig. 5, the sec-
ond touch capacitor electrode 34 and the anode 251 of
the organic electroluminescent device are provided in
the same layer and are made of the same material. In
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such a way, the second touch capacitor electrode 34 and
the anode 251 of the organic electroluminescent device
may be formed by a single patterning process with the
same mask plate to simply the manufacturing procedure.
In an alternative embodiment, the second touch capacitor
electrode 34 is provided on an insulation layer below the
anode 251 of the organic electroluminescent device. For
example, the second touch capacitor electrode 34 is pro-
vided on the gate insulation layer 23 below the anode
251 of the organic electroluminescent device; alterna-
tively, in the case that a planarization layer (not shown)
is provided between the passivation layer 24 and the an-
ode 251, the second touch capacitor electrode 34 may
be provided on the passivation layer 24.

[0050] In one embodiment, as shown in Fig. 5, a first
intermediate dielectric layer (ILD) 31 made of silicon ox-
ide (SiOx) or silicon nitride (SiNx) is provided between
the first connection line 35 and the second touch capac-
itor electrode 34; as shown in Fig. 4, a second interme-
diate dielectric layer 32 is provided between the first con-
nection line 35 and the first touch capacitor electrode 33
formed by the isolated cathode, and the first touch ca-
pacitor electrode 33 is electrically connected to the first
connection line 35 by a via hole 331 in the second inter-
mediate dielectric layer 32.

[0051] Inone embodiment, as showninFig. 5, the sec-
ond connection line 36, the anode 251 of the organic
electroluminescent device and the second touch capac-
itor electrode 34 are provided in the same layer and made
of the same material. In such a way, the second connec-
tion line 36, the anode 251 of the organic electrolumines-
cent device and the second touch capacitor electrode 34
are formed by a single patterning process with the same
mask plate to simply the manufacturing procedure.
[0052] In one embodiment, as shown in Figs. 4 and 5,
the first intermediate dielectric layer 31 at least includes
a first insulation layer, which covers the second touch
capacitor electrode 34 in the transparent region 30; the
first connection line 35 is provided on the first insulation
layer, the second intermediate dielectric layer 32 at least
includes the pixel defining layer 261 formed in the display
region 20, the pixel defining layer 261 surrounds a pixel
opening in the display region 20, and a via hole 331 is
formed in the second intermediate dielectric layer 32 at
the transparent region 30 to expose the first connection
line 35. In such a way, the pixel defining layer 261 and
the second intermediate dielectric layer 32 are formed
by a single patterning process with the same material, to
simply the manufacturing procedure.

[0053] Fig. 3is a cross-sectional view taken along Line
A-Ain Fig. 1, illustrating a pixel structure having a second
touch capacitor electrode according to a first exemplary
embodiment. As shown in Fig. 3, in the cross-sectional
view of one pixel structure having the second touch ca-
pacitor electrode taken along the row direction, the sub-
strate 21, the gate insulation layer 23, the passivation
layer 24, the second touch capacitor electrode 34, the
first intermediate dielectric layer 31, the first connection
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line 35 and the second intermediate dielectric layer 32
(i.e. the part of the pixel defining layer 261 which extends
to the transparent region 20) are sequentially provided
from bottom to top in the thickness direction. In addition,
a protection layer 27 (not shown in Fig. 3) is provided at
the uppermost layer to cover the display region 20 and
the transparent region 30.

[0054] Fig. 6is across-sectional view taken along Line
C-CinFig. 1, illustrating a pixel structure having a second
touch capacitor electrode according to a second exem-
plary embodiment. Like parts in the pixel structure ac-
cording to the second exemplary embodiment shown in
Fig. 6 are labeled with the same reference numerals as
in the pixel structure according to the first embodiment.
[0055] Referringto Fig. 6, in one embodiment, the sec-
ond connection line 36" and the second touch capacitor
electrode 34’ are provided in the same layer and made
of the same material, and are provided under the anode
251 of the organic electroluminescent device; the first
connection line 35 and the anode 251 of the organic
electroluminescent device are provided in the same lay-
er, and are made of the same material. In such a way,
the second connection line 36’ and the second touch ca-
pacitor electrode 34’ are formed by a single patterning
process with the same mask plate, and the first connec-
tion line 35’ and the anode 251 of the organic electrolu-
minescent device are formed by a single patterning proc-
ess with the same mask plate, so as to simply the man-
ufacturing procedure.

[0056] In a further embodiment, the second touch ca-
pacitor electrode 34’ is provided on the passivation layer
24 in the transparent region 30’, the thickness of the pas-
sivation layer 24 in the display region 20’ is larger than
that in the transparent region 30’, the first intermediate
dielectric layer at least includes the planarization layer
241, which covers the display region 20’ and the trans-
parent region 30’, and the anode 251 of the organic elec-
troluminescent device is formed on the planarization lay-
er 241 in the display region 20’; the second intermediate
dielectric layer at least includes the pixel defining layer
261 in the display region 20’, the pixel defining layer 261
surrounds a pixel opening in the display region 20’, and
a via hole is formed (not shown in Fig. 6) in the second
intermediate dielectric layer at the transparent region to
expose the first connection line 35’. In such a way, the
first connection line 35’ and the first touch capacitor elec-
trode (not shown in Fig. 6) are electrically connected to
each other through the via hole.

[0057] Inthe transparent touch display screen accord-
ing to the second embodiment, the first connection line
35’ and the anode 251 of the organic electroluminescent
device are provided in the same layer and are made of
the same material, and can be formed by another single
patterning process with another mask plate, to simply the
manufacturing procedure.

[0058] Inthe above embodiment, the second touch ca-
pacitor electrode, the first connection line and the second
connection line may be made of any one or a combination
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of transparent conductive materials such as indium tin
oxide, indium zinc oxide, indium zinc tin oxide, and tin
oxide. These conductive layers are provided in the trans-
parent region, and in the case that the display region
does notoperate, these conductive layers will not prevent
light rays from passing through the transparent region,
so that the transparent touch display screen of the inven-
tion functions as a transparent apparatus.

[0059] It should be understood from the above embod-
iment that, in the transparent touch display screen ac-
cording to the embodiment of the invention, the structure
and manufacturing procedure of the conventional display
region are basically not changed, and some function lay-
ers in the transparent region can be formed in the same
processes as for the corresponding function layers in the
display region, such as the substrate, the gate insulation
layer, the passivation layer, the pixel defining layer and
the like, so as to simply the manufacturing procedure.
[0060] It should be understood by a person skilled in
the art that, in the transparent touch display screen ac-
cording to the embodiment of the invention, the transpar-
ent region maintains the transparent function, and be-
sides this, the transparent region is provided therein with
the first and second touch capacitor electrodes for form-
ing the touch sensing capacitor. In an alternative embod-
iment, inthe transparent region, the transition layers such
as the passivation layer (PVX) and the planarization layer
(PLN) of the conventional OLED or AMOLED display
screen may be omitted, so as to further simply the man-
ufacturing procedure. Without the transition layers, a
larger segment difference, for example, about 3.7pm,
may exist between the display region and the transparent
region. The evaporated cathode has a smaller thickness,
for example smaller than 150A, and thus the cathode
cannot cover the transition part between the display re-
gion and the transparent region, so that the cathode of
the transparent region is disconnected with the cathode
of the organic electroluminescent device in the display
region, so as to form an isolated cathode in the transpar-
ent region. The isolated cathode separately provided in
the transparent region functions as the first touch capac-
itor electrode of the sensing capacitor.

[0061] In another embodiment, an organic layer (not
shown) formed in the same process for the organic light
emitting layer of the light emitting part is further provided
between the second intermediate dielectric layer and the
first touch capacitor electrode formed by the isolated
cathode. In such a way, the isolated cathode and the
organic layer formed together with the cathode and the
organic light emitting layer of the light emitting part still
maintain in the transparent region provided with the first
touch capacitor electrode, to simply the manufacture
process for forming the first touch capacitor electrode.
[0062] In one exemplary embodiment, in the transpar-
ent region where the second touch capacitor electrode
is located, the isolated region and the organic layer cor-
responding to the cathode and the organic light emitting
layer of the light emitting part may not be provided. How-
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ever, the invention is not limited thereto. The isolated
region and the organic layer corresponding to the cath-
ode and the organic light emitting layer of the light emit-
ting part may be still provided in the transparent region
where the second touch capacitor electrode is located.
It should be understood that, the second touch capacitor
electrode may be provided on any insulation layer under
the first touch capacitor electrode and is electrically in-
sulated from the first touch capacitor electrode.

[0063] Inanotherexemplary embodiment, both the first
touch capacitor electrode and the second touch capacitor
electrode are made of the material such as indium tin
oxide in a step different from that for making the cathode
of the light emitting part. That is, in one embodiment,
parts corresponding to the cathode and the organic light
emitting layer of the light emitting part may no longer be
provided in the transparent region, and the first touch
capacitor electrode and the second touch capacitor elec-
trode may be formed in a separate process.

[0064] In an embodiment according to another aspect
of the invention, a pixel structure 10 is provided, and the
pixel structure includes a display region 20 and a trans-
parent region 30, wherein the display region 20 includes
anorganic electroluminescentdevice, the transparentre-
gion 30 and the display region 20 are provided side by
side, and the transparent region 30 is provided therein
with atouch capacitor electrode which is made of a trans-
parent conductive material. In such a way, the transpar-
ent region may have a touch sensing function.

[0065] In one embodiment, the touch capacitor elec-
trode is disconnected with the cathode 253 of the organic
electroluminescent device in the same layer, and the
touch capacitor electrode and the cathode 253 of the
organic electroluminescent device are made of the same
material. In such a way, the touch capacitor electrode
and the cathode 253 of the organic electroluminescent
device are formed by a single patterning process with
the same mask plate, so as to simply the manufacturing
procedure. Since the touch capacitor electrode is discon-
nected with the cathode of the organic electrolumines-
centdevice, the touch capacitor electrode may be formed
to be an isolated cathode. The pixel structure according
to the embodiment of the invention may form a transpar-
ent touch display screen, and the in-cell touch structure
is integrated into the process for forming the organic elec-
troluminescent device, which has no significant effect on
the original transmittance of the transparent display
screen, and at the same time reduces the thickness of
the transparent touch display screen.

[0066] Inoneembodiment, atleast one insulation layer
of a plurality of insulation layers under the cathode 253
of the organic electroluminescent device is formed so
that a segment difference exists between the display re-
gion 20 and the transparent region 30. In particular, the
atleastone insulation layerincludes the passivation layer
24 provided under the anode 251 of the organic electro-
luminescent device, and the thickness of the passivation
layer 24 in the display region 20 is larger than that in the
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transparent region 30, so that the segment difference
exists between the display region 20 and the transparent
region 30 at the passivation layer in the thickness direc-
tion. As shown in Fig. 4, due to the segment difference,
it is convenient to make the touch capacitor electrode
disconnected with the cathode 253 of the organic elec-
troluminescent device when the touch capacitor elec-
trode and the cathode 253 are formed by a single pat-
terning process with the same mask plate, and thus the
touch capacitor electrode 33 refers to as the isolated
cathode.

[0067] Further, the touch capacitor electrode and the
anode 251 of the organic electroluminescent device are
provided in the same layer and are made of the same
material. In such a way, the touch capacitor electrode
and the anode 251 of the organic electroluminescent de-
vice are formed by a single patterning process with the
same mask plate, so as to simplify the manufacturing
procedure. In an alternative embodiment, the touch ca-
pacitor electrode is provided on an insulation layer under
the anode 251 of the organic electroluminescent device.
For example, the touch capacitor electrode is provided
on the gate insulation layer 23 under the anode 251 of
the organic electroluminescent device; alternatively, in
the case that a planarization layer (not shown) is provided
between the passivation layer 24 and the anode 251, the
touch capacitor electrode may be provided on the pas-
sivation layer 24.

[0068] In an embodiment according to another aspect
ofthe invention, a manufacturing method of a transparent
touch display screen is provided, the transparent touch
display screen includes a plurality of rows and columns
of pixel structures 10 arranged in an array, and each pixel
structure 10 includes a display region 20 provided therein
with an organic electroluminescent device; and a trans-
parent region 30 provided side by side with the display
region 20. The manufacturing method in the embodiment
of the invention includes steps of: forming the first touch
capacitor electrode 33 and the second touch capacitor
electrode 34 in different layers of every two adjacent
transparentregions 30 in the same row with a transparent
conductive material, respectively; making every two ad-
jacentfirst touch capacitor electrodes 33 in the same row
electrically connected with each other by the first con-
nection line 35 extending in the row direction, and making
every two adjacent second touch capacitor electrodes
34 in the same column electrically connected with each
other by the second connection line 36 passing through
the display region 20 in the column direction.

[0069] In the manufacturing method of the transparent
touch display screen according to the embodiment of the
invention, the first touch capacitor electrode is provided
in one transparent region, and the second touch capac-
itor electrode is provided in another adjacent transparent
region, so that the sensing capacitor of the transparent
touch display screen is formed by the first touch capacitor
electrode and the second touch capacitor electrode, to
sense the touch location. In the transparent touch display
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screen, the in-cell touch structure is integrated into the
process for forming the organic electroluminescent de-
vice such as AMOLED or OLED, which has no significant
effect on the original transmittance of the transparent dis-
play screen, and at the same time reduces the thickness
of the transparent touch display screen.

[0070] In the manufacturing method according to an
embodiment of the invention, referring to Figs. 3 to 5, the
step of forming the first touch capacitor electrode 33 and
the second touch capacitor electrode 34 in different lay-
ers of every two adjacenttransparent regions in the same
row with a transparent conductive material respectively
includes: forming the second touch capacitor electrode
34 and the second connection line 36 on the substrate
21 by a first patterning process; forming the first interme-
diate dielectric layer 31 covering the second touch ca-
pacitor electrode 34 and the second connection line 36;
forming the first connection line 35 on the first interme-
diate dielectric layer 31 by a second patterning process;
forming the second intermediate dielectric layer 32 cov-
ering the first connection line 35 by a third patterning
process so that the via hole 331 is formed in the second
intermediate dielectric layer 32 to expose the first con-
nection line 35; and forming the first touch capacitor elec-
trode 33 arranged alternately with the second touch ca-
pacitor electrode 34 and the cathode 253 of the organic
electroluminescent device located in the display region
on the substrate 21 formed with the first connection line
35 by a fourth patterning process so that the first touch
capacitor electrode 33 is disconnected with the cathode
253 in the same layer, and the first touch capacitor elec-
trode 33 is electrically connected to the first connection
line 35 through the via hole 331 formed in the second
intermediate dielectric layer 32. Generally, the patterning
process in the embodiment of the invention mainly in-
cludes, but not limited thereto, substrate cleaning, film
forming, photoresist applying, exposure, development,
etching, photoresist peeling and the like.

[0071] From the above embodiments, it should be un-
derstood that, the manufacturing method of the transpar-
ent touch display screen according to the embodiments
of the invention does not essentially change the manu-
facturing procedure of the conventional display region,
and some functional layers in the transparent region may
be formed in the same processes as for the correspond-
ing functional layers in the display region, such as the
substrate, the gate insulation layer, the passivation layer,
the pixel defining layer and the like, to simply the manu-
facturing procedure.

[0072] In the manufacturing method according to one
embodiment of the invention, the anode 251 of the or-
ganic electroluminescent device is formed while the sec-
ond touch capacitor electrode 34 and the second con-
nection line 36 are formed by the first patterning process
onthe substrate 21. In such away, the second connection
line 36, the second touch capacitor electrode 34 and the
anode 251 of the organic electroluminescent device may
be formed by a single patterning process with the same
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mask plate, to simply the manufacturing procedure.
[0073] In one embodiment, as shown in Figs. 4 and 5,
the first intermediate dielectric layer 31 at least includes
the first insulation layer, which covers the second touch
capacitor electrode 34 in the transparent region, a part
of the first insulation layer in the display region is re-
moved, and the first connection line 35 is provided on
the first insulation layer; the second intermediate dielec-
tric layer 32 at least includes the pixel defining layer 261,
the pixel defining layer 261 surrounds the pixel opening
in the display region 20, and the via hole 331 is formed
in the second intermediate dielectric layer 32 in the trans-
parent region 30 to expose the first connection line 35.
In such a way, the pixel defining layer 261 and the second
intermediate dielectric layer 32 are formed by a single
patterning process with the same material, to simply the
manufacturing procedure.

[0074] In an embodiment, as shown in Fig. 6, after the
step of forming the first intermediate dielectric layer 31
covering the second touch capacitor electrode 34’ and
the second connection line 36’, the anode 251 of the or-
ganic electroluminescent device is formed while the first
connection line 35 is formed on the first intermediate
dielectric layer 31 by the second patterning process. In
such a way, the second connection line 36’ and the sec-
ond touch capacitor electrode 34’ are formed by a single
patterning process with the same mask plate, and the
anode 251 of the organic electroluminescent device and
the first connection line 35’ are formed by another single
patterning process with another mask plate, to simply the
manufacturing procedure.

[0075] In an embodiment, as shown in Fig. 6, before
the step of forming the second touch capacitor electrode
34’ and the second connection line 36’ on the substrate
21 by the first patterning process, the manufacturing
method further includes: performing a patterning process
on the passivation layer 24 so that the thickness of the
patterned passivation layer 24 in the display region 20’
is larger than that in the transparent region 30’; forming
the second touch capacitor electrode 34’ and the second
connection line 36’ on the passivation layer 24; forming
the first intermediate dielectric layer 31 on the second
touch capacitor electrode 34’ and the second connection
line 36’ so that the first intermediate dielectric layer 31 at
least includes the planarization layer 241, which covers
the display region 20’ and the transparent region 30’; and
forming the anode 251 of the organic electroluminescent
device while forming the first connection line 35’ on the
first intermediate dielectric layer 31 by the second pat-
terning process. The second intermediate dielectric layer
32 at least includes the pixel defining layer 261 located
in the display region 20’, the pixel defining layer 261 sur-
rounds the pixel opening in the display region 20’, and
the via hole 331’ is formed in the second intermediate
dielectric layer 32 in the transparent region 30’ to expose
the first connection line 35’ (not shown in Fig. 6).
[0076] In an embodiment, the organic electrolumines-
cent device and the first touch capacitor electrode are
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formed by evaporation. Since there is a segment differ-
ence between the display region and the transparent re-
gion, the cathode cannot cover the display region and
the transparent region, and thus the cathode in the trans-
parent region is disconnected with the cathode of the
organic electroluminescent device, to form an isolated
cathode.

[0077] Inanembodiment, both the first touch capacitor
electrode and the second touch capacitor electrode are
made of ITO. In an alternative embodiment, the firsttouch
capacitor electrode and the second touch capacitor elec-
trode may be also made of a transparent conductive ma-
terial such as indium zinc oxide (1ZO), indium zinc tin
oxide (ITZO), and tin oxide (TO).

[0078] Itshould be pointed out that, although the above
descriptions do notrelate to the manufacturing procedure
for the light emitting part, it should be understood that,
during the course of performing the above various steps,
the steps for forming corresponding portions of the light
emitting part are also included, and the in-cell touch man-
ufacturing procedure is integrated into the procedure for
forming the array substrate, to achieve the better com-
bination of the OLED transparent display function and
the in-cell touch function. Since the steps for forming the
light emitting part are the same as those in the prior art,
the detailed descriptions thereof will be omitted in the
invention. In addition, it should be understood that, after
forming isolated cathodes of the plurality of transparent
regions, the planarization layer or the buffering layer may
be provided as desired, and another glass substrate is
finally mounted.

[0079] In an exemplary embodiment, before forming
the isolated cathode functioning as the first touch capac-
itor electrode in the transparent region, a photo spacer
(PS) is formed in the display region and the cathode of
the light emitting device is evaporated on the photo spac-
er, thus the isolated cathode in the transparent region
and the evaporated cathode of the light emitting device
in the display region are completely disconnected with
each other.

[0080] According to a further embodiment, the inven-
tion provides a display device, which includes the trans-
parent touch display screen according to any one of the
above embodiments. The display device may be any
product or component with display function such as a
mobile phone, a tablet computer, a TV, a display, a note-
book computer, a digital image frame, a navigator and
an electric paper. The display device may be a transpar-
ent display panel mounted on the door, on the wall, on
the worktable, and all kinds of household appliances.
[0081] The pixel structure, the transparent touch dis-
play screen and the manufacturing method thereof, and
the display device including the transparenttouch display
screen according to the above embodiment of the inven-
tion use the transparent display region of the OLED,
AMOLED display screen to evaporate the cathode and
provide the ITO layers to function as the two plates of
the in-cell touch sensing capacitor, thus achieving the
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touch sensing function. In such away, based onthe trans-
parent array substrate, the transparent touch display
screen according to the embodiment of the invention can
achieve the touch display function and reduce the thick-
ness of the entire display device without affecting the
transmittance.

[0082] Further,inthe transparent touch display screen
and the display device according to the embodiment of
the invention, the touch sensing layer is formed in the
transparent region, the passivation layer (PVX) and the
planarization layer (PLN) in the transparent region of the
conventional OLED or AMOLED display screen may be
omitted, so as to simply the manufacturing procedure.
[0083] In the above particular embodiments, the ob-
ject, the technical solutions and the advantageous effects
of the invention are described in detail, and it should be
understood that, the above embodiments are only exem-
plary embodiments and are not intended to limit the in-
vention, and all variations and improvements made within
the spirit and the principle of the invention should fall into
the protection scope of the present invention.

Claims
1. A pixel structure, including:

a display region, including an organic electrolu-
minescent device; and

a transparent region, provided side by side with
the display region, and provided with a touch
capacitor electrode, which is made of a trans-
parent conductive material.

2. The pixel structure of claim 1, wherein the touch ca-
pacitor electrode and a cathode of the organic elec-
troluminescent device are provided in the same lay-
er, disconnected with each other, and made of the
same material.

3. The pixel structure of claim 2, wherein at least one
insulation layer of a plurality of insulation layers un-
der the cathode of the organic electroluminescent
device forms a segment difference between the dis-
play region and the transparent region.

4. The pixel structure of claim 3, wherein the at least
oneinsulation layer includes a passivation layer pro-
vided underthe anode of the organic electrolumines-
cent device, and a thickness of the passivation layer
in the display region is larger than that in the trans-
parent region.

5. The pixel structure of claim 1, wherein the touch ca-
pacitor electrode and an anode of the organic elec-
troluminescentdevice are provided in the same layer
and are made of the same material.
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6.

10.

1.

12.

13.

The pixel structure of claim 1, wherein the touch ca-
pacitor electrode is provided on an insulation layer
under an anode of the organic electroluminescent
device.

A transparent touch display screen including a plu-
rality of rows and columns of pixel structures of claim
1 arranged in an array,

wherein touch capacitor electrodes provided in two
transparentregions of every two adjacent pixel struc-
tures inthe same row are a first touch capacitor elec-
trode and a second touch capacitor electrode, every
two adjacent first touch capacitor electrodes in the
same row are electrically connected with each other
by a first connection line extending in the row direc-
tion, and every two adjacent second touch capacitor
electrodes in the same column are electrically con-
nected with each other by a second connection line
passing through the display region in the column di-
rection, and

the first touch capacitor electrode and the second
touch capacitor electrode are provided in different
layers to form a touch capacitor.

The transparent touch display screen of claim 7,
wherein the first touch capacitor electrode and a
cathode of the organic electroluminescent device
are provided in the same layer, disconnected with
each other, and made of the same material.

The transparent touch display screen of claim 8,
wherein at least one insulation layer of a plurality of
insulation layers under the anode of the organic elec-
troluminescent device forms a segment difference
between the display region and the transparent re-
gion.

The transparent touch display screen of claim 9,
wherein the at least one insulation layer includes a
passivation layer provided under the anode of the
organic electroluminescent device, and a thickness
of the passivation layer in the display region is larger
than that in the transparent region.

The transparent touch display screen of claim 9,
wherein a photo spacer is provided under the cath-
ode of the organic electroluminescent device in the
display region.

The transparent touch display screen of claim 7,
wherein the second touch capacitor electrode and
an anode of the organic electroluminescent device
are provided in the same layer and are made of the
same material.

The transparent touch display screen of claim 7,
wherein the second touch capacitor electrode is pro-
vided on an insulation layer under an anode of the
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organic electroluminescent device.

The transparent touch display screen of claim 7,
wherein a firstintermediate dielectric layer is provid-
ed between the first connection line and the second
touch capacitor electrode; a second intermediate di-
electriclayeris provided between the first connection
line and the first touch capacitor electrode, and the
first touch capacitor electrode is electrically connect-
ed with the first connection line by a via hole in the
second intermediate dielectric layer.

The transparent touch display screen of claim 14,
wherein the second connection line, an anode of the
organic electroluminescent device and the second
touch capacitor electrode are provided in the same
layer and are made of the same material.

The transparent touch display screen of claim 15,
wherein the first intermediate dielectric layer at least
includes afirstinsulation layer, which covers the sec-
ond touch capacitor electrode in the transparent re-
gion, and the first connection line is provided on the
firstinsulation layer; the second intermediate dielec-
tric layer at least includes a pixel defining layer
formed in the display region, the pixel defining layer
surrounds a pixel opening in the display region, and
a via hole is formed in the second intermediate die-
lectric layer at the transparent region to expose the
first connection line.

The transparent touch display screen of claim 14,
wherein the second connection line and the second
touch capacitor electrode are provided in the same
layer and are made of the same material, and are
provided under an anode of the organic electrolumi-
nescent device; and the first connection line and the
anode of the organic electroluminescent device are
provided in the same layer and are made of the same
material.

The transparent touch display screen of claim 17,
wherein the second touch capacitor electrode is pro-
vided on a passivation layer in the transparent re-
gion, the thickness of the passivation layer in the
display region is larger than that in the transparent
region, the first intermediate dielectric layer at least
includes a planarization layer, which covers the dis-
play region and the transparent region, and the an-
ode of the organic electroluminescent device is
formed on the planarization layer in the display re-
gion; the second intermediate dielectric layer at least
includes a pixel defining layer in the display region,
the pixel defining layer surrounds a pixel opening in
the display region, and a via hole is formed in the
second intermediate dielectric layer at the transpar-
ent region to expose the first connection line.
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19.

20.

21.

22

The transparent touch display screen of any one of
claims 7 to 18, wherein the second touch capacitor
electrode, the first connection line and the second
connection line are made of any one oracombination
of indium tin oxide, indium zinc oxide, indium zinc tin
oxide, and tin oxide.

A manufacturing method of a transparent touch dis-
play screen, which includes a plurality of rows and
columns of pixel structures of claim 1 arranged in an
array,

the manufacturing method includes steps of:

forming a first touch capacitor electrode and a
second touch capacitor electrode in different
layers of two transparent regions of every two
adjacent pixel structures in the same row with a
transparent conductive material, respectively;
making every two adjacent first touch capacitor
electrodes in the same row electrically connect-
ed with each other by a first connection line ex-
tending in the row direction, and making every
two adjacent second touch capacitor electrodes
in the same column electrically connected with
each other by a second connection line passing
through the display region in the column direc-
tion.

The manufacturing method of claim 20, wherein the
step of forming a first touch capacitor electrode and
a second touch capacitor electrode in differentlayers
oftwo transparent regions of every two adjacent pixel
structures in the same row with a transparent con-
ductive material respectively includes:

forming the second touch capacitor electrode
and the second connection line on a substrate
by a first patterning process;

forming a first intermediate dielectric layer cov-
ering the second touch capacitor electrode and
the second connection line;

forming the first connection line on the first in-
termediate dielectric layer by a second pattern-
ing process;

forming a second intermediate dielectric layer
covering the first connection line by a third pat-
terning process so that a via hole is formed in
the second intermediate dielectric layer to ex-
pose the first connection line; and

forming the first touch capacitor electrode ar-
ranged alternately with the second touch capac-
itor electrode and a cathode of the organic elec-
troluminescent device located in the display re-
gion on the substrate formed with the first con-
nection line by a fourth patterning process so
that the first touch capacitor electrode is discon-
nected with the cathode in the same layer, and
the first touch capacitor electrode is electrically
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connected with the first connection line through
the via hole formed in the second intermediate
dielectric layer.

The manufacturing method of claim 21, wherein an
anode of the organic electroluminescent device is
formed while forming the second touch capacitor
electrode and the second connection line on the sub-
strate by the first patterning process.

The manufacturing method of claim 21, wherein the
first intermediate dielectric layer at least includes a
first insulation layer, which covers the second touch
capacitor electrode in the transparent region, and a
part of the first insulation layer in the display region
is removed; and the first connection line is provided
on the first insulation layer; the second intermediate
dielectric layer at least includes the pixel defining
layer in the display region, the pixel defining layer
surrounds the pixel opening in the display region,
and the via hole is formed in the second intermediate
dielectric layer in the transparent region to expose
the first connection line.

The manufacturing method of claim 21, wherein after
the step of forming the first intermediate dielectric
layer covering the second touch capacitor electrode
and the second connection line, the manufacturing
method further includes forming an anode of the or-
ganic electroluminescent device while forming the
firstconnection line on the firstintermediate dielectric
layer by the second patterning process.

The manufacturing method of claim 24, wherein be-
fore the step of forming the second touch capacitor
electrode and the second connection line on a sub-
strate by a first patterning process, the manufactur-
ing method further includes: performing a patterning
process on a passivation layer formed on the sub-
strate so that the thickness of the patterned passi-
vation layer in the display region is larger than that
in the transparent region;

wherein the step of forming the second touch capac-
itor electrode and the second connection line on a
substrate by a first patterning process includes form-
ing the second touch capacitor electrode and the
second connection line on the passivation layer by
the first patterning process;

the firstintermediate dielectric layer at leastincludes
aplanarization layer, which covers the display region
and the transparent region; and

the anode of the organic electroluminescent device
is formed while forming the first connection line on
the first intermediate dielectric layer by the second
patterning process; and

wherein the second intermediate dielectric layer at
least includes a pixel defining layer located in the
display region, the pixel defining layer surrounds a
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26.

27.

24

pixel opening in the display region, and the via hole
is formed in the second intermediate dielectric layer
at the transparent region to expose the first connec-
tion line.

The manufacturing method of claim 20, wherein the
organic electroluminescent device and the first touch
capacitor electrode are formed by evaporation.

A display device, including the transparent display
screen of any one of claims 7 to 19.
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