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PIXEL STRUCTURE AND
MANUFACTURING METHOD THEREOF,
ARRAY SUBSTRATE, DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to display technology,
and particularly relates to a pixel structure and a manufac-
turing method thereof, an array substrate, and a display
device.

BACKGROUND

[0002] With development of the display technology, a
demand on display image quality is increasing. Also a
demand on flat display devices with high image quality and
high resolution is popular, and display panel manufacturers
pay more and more attention hereto.

[0003] An existing pixel structure of an organic electrolu-
minescence display panel for transparent display comprises
a display area and a transparent area. Also the pixel structure
comprises a pixel circuit which includes a thin film transis-
tor, a storage capacitor and an organic electroluminescence
device. The thin film transistor, storage capacitor and
organic electroluminescence device are all arranged in the
display area. In the case where a size of a display panel is
fixed, the bigger the display area is, the smaller the trans-
parent area is. In the existing organic electroluminescence
display panel, a first polar plate and a second polar plate of
the storage capacitor are usually formed respectively
together with an active layer and a gate of the thin film
transistor in the same patterning process with the same
material, which means that the place where the storage
capacitor is formed is non-transparent.

[0004] The pixel circuit structure in the organic electrolu-
minescence display panel is more complex than that of a
Liquid Crystal Display (LCD). It usually includes a plurality
of thin film transistors and capacitors, which requires a
larger display area to arrange electronic elements of the pixel
circuit structure and thus results in the larger pixel size.
Therefore, the existing organic electroluminescence display
panel for transparent display has lower resolution, and the
increase of the display area would decrease the transparent
area so that the whole transparency of the display panel is
low.

[0005] The inventors found in the prior art that, as the first
and second polar plates of the storage capacitor are made of
the same non-transparent materials respectively as the active
layer and the gate, the first and second polar plates of the
storage capacitor are both non-transparent, which impacts
the transparency of the display panel. Moreover the storage
capacitor arranged in the display area would result in the
excessive pixel size and cannot achieve the transparent
display with high resolution.

SUMMARY

[0006] Embodiments of the present invention are directed
to the above mentioned problems of the existing organic
electroluminescence display panel, and provide a pixel
structure with larger display area and a manufacturing
method thereof, an array substrate having the pixel structure,
and a display device having the array substrate.

[0007] According to an embodiment of the present inven-
tion, there is provided a pixel structure which comprises a
display area, a transparent area, and a pixel circuit which
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includes an organic electroluminescence device and at least
one storage capacitor. The organic electroluminescence
device is arranged in the display area. The at least one
storage capacitor of the pixel circuit is arranged in the
transparent area. A first polar plate and a second polar plate
of the storage capacitor are both made of a transparent
conductive material, and the first and second polar plates are
electrically isolated by at least a dielectric layer.

[0008] As the storage capacitor of the pixel structure is
arranged in the transparent area, which means that the place
where the storage capacitor is arranged is transparent, the
light extraction rate of the pixel structure can be improved.
Moreover, as the display area is decreased, the resolution
can be also improved.

[0009] In an embodiment, the first polar plate of the
storage capacitor and an anode of the organic electrolumi-
nescence device are arranged at the same layer and are made
of the same material.

[0010] In an embodiment, the pixel structure further com-
prises a connection electrode which is electrically connected
to the second polar plate of the storage capacitor, and the
connection electrode and the anode of the organic electrolu-
minescence device are arranged at the same layer and are
made of the same material.

[0011] In an embodiment, a first insulating layer is
arranged under a layer at which the anode of the organic
electroluminescence device is arranged and in at least the
transparent area, and the first polar plate of the storage
capacitor is arranged under the first insulating layer.
[0012] Inan embodiment, there is a step between a part of
at least one layer structure in the display area and another
part of the at least one layer structure in the transparent area,
under a layer at which a cathode of the organic electrolu-
minescence device is arranged.

[0013] In an embodiment, the second polar plate of the
storage capacitor and the cathode of the organic electrolu-
minescence device are separately arranged at the same layer
and are made of the same material.

[0014] In an embodiment, the pixel structure further com-
prises a passivation layer which is arranged below the anode
of the organic electroluminescence device, wherein a thick-
ness of a part of the passivation layer in the display area is
larger than a thickness of another part of the passivation
layer in the transparent area.

[0015] Inan embodiment, the dielectric layer comprises at
least one of a first insulating layer, a pixel define layer and
a planarization layer.

[0016] According to an embodiment of the present inven-
tion, there is provided a manufacturing method for a pixel
structure, the pixel structure comprising a display area, a
transparent area and a pixel circuit which includes an
organic electroluminescence device and at least one storage
capacitor. The manufacturing method comprises: forming
the organic electroluminescence device in the display area;
and forming the at least one storage capacitor in the trans-
parent area. A first polar plate and a second polar plate of the
storage capacitor are both made of a transparent conductive
material, and the first and second polar plates are electrically
isolated by a dielectric layer.

[0017] In an embodiment, the anode of the organic elec-
troluminescence device and the first polar plate of the
storage capacitor are formed in the same patterning process.
[0018] In an embodiment, a pattern of a connection elec-
trode is formed when the anode of the organic electrolumi-
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nescence device is formed, and the connection electrode is
connected to the second polar plate of the storage capacitor.

[0019] In an embodiment, the method further comprises
the step of, prior to forming the first polar plate of the storage
capacitor, forming a pattern of a passivation layer by a
patterning process, wherein a thickness of a part of the
passivation layer in the display area is larger than a thickness
of another part of the passivation layer in the transparent
area.

[0020] In an embodiment, the method further comprises
the steps of, after forming the first polar plate of the storage
capacitor, forming a pattern including a pixel define layer in
the display area by a patterning process, forming a first
insulating layer in the transparent area and forming a via
hole in the first insulating layer, forming a pattern including
a light-emitting layer of the organic electroluminescence
device in the display area, and forming a pattern including
the second polar plate of the storage capacitor and the
cathode of the organic electroluminescence device by an
evaporation process, wherein the second polar plate of the
storage capacitor is connected to the connection electrode
through the via hole, and the second polar plate of the
storage capacitor is arranged separately from the cathode of
the organic electroluminescence device.

[0021] In an embodiment, the method further comprises
the steps of, after forming the first polar plate of the storage
capacitor, forming a first insulating layer, forming a pattern
including the connecting electrode and the anode of the
organic electroluminescence device by a patterning process,
forming a pattern including a pixel define layer in the display
area by a patterning process, and forming a via hole in the
first insulating layer in the transparent area, forming a
pattern including a light-emitting layer of the organic elec-
troluminescence device in the display area, and forming a
pattern including the second polar plate of the storage
capacitor and the cathode of the organic electrolumines-
cence device by an evaporation process, wherein the second
polar plate of the storage capacitor is connected to the
connection electrode through the via hole, and the second
polar plate of the storage capacitor is arranged separately
from the cathode of the organic electroluminescence device.
[0022] According to an embodiment of the present inven-
tion, there is provided an array substrate which comprises
the above pixel structure.

[0023] According to an embodiment of the present inven-
tion, there is provided a display device which comprises the
above array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG.11is atop view of the pixel structure according
to a first embodiment of the present invention;

[0025] FIG. 2 is a section view of the pixel structure as
shown in FIG. 1 along line A-A; and

[0026] FIG. 3 is a schematic circuit diagram of the pixel
structure of the array substrate according to the first embodi-
ment of the present invention.

REFERENCE NUMBER

[0027] 1: Substrate; 2: Buffer Layer; 3: First Polar Plate;
4: First Insulating Layer; 5: Connection Electrode; 6: Pixel
Define Layer; 7: Second Polar Plate; M1: Switch Transistor;
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M2: Drive Transistor; D1: Organic Electroluminescence
Device; Cs: Storage Capacitor; Q1: Transparent Area; Q2:
Display Area.

DETAILED DESCRIPTION

[0028] To facilitate those skilled in the art to well under-
stand the concept of the present invention, several embodi-
ments of the present invention will be described in detail in
conjunction with the drawings.

First Embodiment

[0029] The embodiment provides a pixel structure which
comprises a display area and a transparent area. The pixel
structure further comprises a pixel circuit which includes an
organic electroluminescence device and at least one storage
capacitor. The organic electroluminescence device 1is
arranged in the display area, and the at least one storage
capacitor is arranged in the transparent area. A first polar
plate and a second polar plate of the respective storage
capacitors are both made of a transparent conductive mate-
rial. The two polar plates are electrically isolated by at least
a dielectric layer.

[0030] As in the pixel structure of this embodiment, the
material for the storage capacitor is the transparent conduc-
tive material and the storage capacitor is arranged in the
transparent area, which means that the place where the
storage capacitor is arranged is transparent for the light, the
transparency of the pixel structure can be improved. In other
words, the display area in the pixel structure of this embodi-
ment can be relatively decreased, and accordingly the trans-
parent area can be relatively increased. Therefore the pixel
structure of this embodiment has a high transparency. More-
over the pixel structure can be used in a display panel, and
thus the display panel has a high aperture ratio. Furthermore,
at least one storage capacitor is arranged in the transparent
area, so the size of the display area of the pixel structure can
be decreased appropriately, and thus the whole size of the
pixel structure can be decreased. Therefore, compared with
the existing display panel, the display panel of the embodi-
ment is capable of deploying more pixel structures and thus
the resolution of the display panel can be further improved.
[0031] Insome embodiments of the present invention, the
first polar plate and the anode of the organic electrolumi-
nescence device are arranged at the same layer and are made
of the same material. Therefore, the first polar plate and the
anode of the organic electroluminescence device may be
formed in the same patterning process, so as to reduce the
number of the patterning processes and save the cost.
Alternatively, the anode of the organic electroluminescence
device may be a film formed by a transparent conductive
material. The transparent conductive material may be one of
Indium Tin Oxide (ITO), Indium Zinc Oxide (IZ0), Indium
Gallium Zinc Oxide (1GZO) or Indium Gallium Tin Oxide
(InGaSnQ).

[0032] It should be noted that the expression “be arranged
at the same layer” in some embodiments means that the
different structures are formed in the same patterning pro-
cess, but not mean that these structures are formed in the
absolutely same plane visually.

[0033] In some embodiments of the present invention, a
first insulating layer is arranged under the layer at which the
anode of the organic electroluminescence device is arranged
and in at least the transparent area. The first polar plate is
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arranged under the first insulating layer. In other words, the
anode of the organic electroluminescence device may not be
arranged at the same layer as the first polar plate. In this case,
the first polar plate and the anode of the organic electrolu-
minescence device are manufactured individually, which
may be realized by adding one patterning process. Alterna-
tively, the material for the first insulating layer may be a
material with a high dielectric constant, such as Silicon
Nitride, Silicon Oxide, etc. to increase its storage capacity.

[0034] In some embodiments of the present invention, the
pixel structure further comprises a connection electrode
which is electrically connected to the second polar plate of
the storage capacitor.

[0035] Generally the pixel structure comprises a transistor
which is connected to a drive power supply. Some connec-
tion lines would be formed at the same time when the
respective film layers of the transistor are formed, so that the
transistor can be connected to the drive power supply via the
connection lines. Therefore in some embodiments, the con-
nection between the second polar plate of the storage
capacitor and the drive power supply may be realized by
means of the connection between the connection electrode
and the connection lines.

[0036] In some embodiments, the connection electrode
and the anode of the organic electroluminescence device are
arranged at the same layer and are made of the same
material. In this way, the number of patterning processes can
be reduced and the cost can be saved. Of course, it will be
also appreciated that the connection electrode and the anode
of the organic electroluminescence device may be manufac-
tured individually by adding one patterning process.

[0037] In some embodiments, there is a step between a
part of at least one layer structure in the display area and
another part in the transparent area, under the layer at which
the cathode of the organic electroluminescence device is
arranged. With respect to a pixel define layer, for example,
arranged between the layer of the cathode of the organic
electroluminescence device and the layer of the anode, a
thickness of a part of the pixel define layer in the display area
is larger than that of another part in the transparent area (in
some embodiments, it is possible to arrange no pixel define
layer in the transparent area), so there is a step between the
part of the pixel define layer in the display area and the part
in the transparent area. Due to the step and the cathode with
small thickness, when forming a cathode material film layer
of the organic electroluminescence device on the pixel
define layer by an evaporation process, the cathode material
film layer is broken between the display area and the
transparent area, and no continuous structure is formed. In
this case, the cathode material film layer in the display area
may be formed as the cathode of the organic electrolumi-
nescence device, while the cathode material film layer in the
transparent area may be formed as the second polar plate of
the storage capacitor. That is, the same patterning process
may be used to form the pattern including the cathode of the
organic electroluminescence device and the second polar
plate of the storage capacitor, which may reduce the manu-
facture cost of the display panel and improve the manufac-
ture efficiency.

[0038] Insomeembodiments, the second polar plate of the
storage capacitor and the cathode are arranged at the same
layer and are made of the same material. Of course, it will
be also appreciated that the second polar plate of the storage
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capacity and the cathode of the organic electroluminescence
device may be manufactured individually by adding one
patterning process.

[0039] Insome embodiments, in order to form the cathode
of the organic electroluminescence device and the second
polar plate of the storage capacitor in the same evaporation
process, the pixel structure further comprises a passivation
layer which is arranged below the anode of the organic
electroluminescence device. The thickness of a part of the
passivation layer in the display area is larger than that of a
part of the passivation layer in the transparent area. Thus
there is a step between the part of the passivation layer in the
display area and the part in the transparent area. Due to the
step, the second polar plate of the storage capacitor and the
cathode of the organic electroluminescence device may be
incontinuous in the same evaporation process. Therefore the
second polar plate of the storage capacitor and the cathode
of the organic electroluminescence device are arranged at
the same layer and are made of the same material. Thus, the
number of patterning processes can be reduced and the cost
can be saved. It should be noted that the passivation layer
may not be arranged in the transparent area, and thus there
is a high step between a part of the layer at which the cathode
of the organic electroluminescence device is to be arranged
in the display area and another part in the transparent area,
s0 as to form the cathode and the second polar plate better
in the same evaporation process.

[0040] The pixel structure of the embodiments of the
present invention is applicable to top-emitting organic elec-
troluminescence devices and bottom-emitting organic elec-
troluminescence devices, and requires arranging a reflection
electrode away from the light-emitting side of the organic
electroluminescence device, which is not described in detail
herein.

[0041] In some embodiments, the dielectric layer com-
prises at least one of the first insulating layer, the pixel define
layer and a planarization layer, which will be described in
detail later.

[0042] The present embodiment also provides a manufac-
turing method for the pixel structure. The pixel structure
comprises a display area, a transparent area and a pixel
circuit which includes an organic -electroluminescence
device and at least one storage capacitor. Specifically, the
method comprises a step of forming the organic electrolu-
minescence device in the display area, and a step of forming
the at least one storage capacitor in the transparent area. The
first polar plate and second polar plate of the storage
capacitor are both made of a transparent conductive mate-
rial, and the two polar plates are electrically isolated by a
dielectric layer.

[0043] As the storage capacitor manufactured by the
manufacturing method of the present embodiment is
arranged in the transparent area, which means that the place
where the storage capacitor is arranged is transparent for the
light, the transparency of the pixel structure can be
improved. The display area in the pixel structure of this
embodiment can be relatively decreased, and accordingly
the transparent area can be relatively increased. Therefore
the pixel structure of this embodiment has a high transpar-
ency. Moreover the pixel structure can be used in a display
panel, and thus the display panel has a high aperture ratio.
Furthermore, at least one storage capacitor is arranged in the
transparent area, so the size of the display area of the pixel
structure can be decreased appropriately, and thus the whole
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size of the pixel structure can be decreased. Therefore,
compared with the existing display panel, the display panel
of the embodiment is capable of deploying more pixel
structures and thus the resolution of the display panel can be
further improved.

[0044] The embodiment will be described in the following
taking the pixel circuit 2T1C as an example. Of course, the
present embodiment is not limited to the specific structure of
the pixel structure, which means that the embodiments of the
present invention are not limited to the pixel circuit 2T1C,
and any other pixel circuit such as 6T2C, 7T2C etc. may also
be used.

[0045] Referring to FIGS. 1-3, the present embodiment
provides a manufacturing method for the pixel structure. The
pixel structure includes a switch transistor M1, a drive
transistor M2 and an organic electroluminescence device D1
which are arranged in the display area Q2, and a storage
capacitor Cs which is arranged in the transparent area Q1. As
shown in FIG. 2, the manufacturing method comprises the
following steps:

[0046] Step I: a buffer layer 2 is formed on the substrate
1, using Plasma FEnhanced Chemical Vapor Deposition
(PECVD), Low Pressure Chemical Vapor Deposition (LP-
CVD), Atmospheric Pressure Chemical Vapor Deposition
(APCVD), or Electron Cyclotron Resonance Chemical
Vapor Deposition (ECR-CVD).

[0047] The buffer layer 2 may be made of a material
similar to a lattice structure of silicon, which facilitates
formation of a-Si film (i.e., amorphous silicon film in the
next step) on the buffer layer 2.

[0048] Step II: the amorphous silicon film is formed on the
substrate 1 obtained after the previous step, and is crystal-
lized to form a polysilicon film, then the polysilicon film is
doped, and a pattern including the active layers of the switch
transistor M1 and drive transistor M2 is formed using the
same patterning process.

[0049] Inthis step, firstly the amorphous silicon film (a-Si)
is formed on the buffer layer 2 by means of the deposition
which includes PECVD and LPCVD.

[0050] Next, the amorphous silicon film is crystallized.
The crystallization may include excimer laser crystalliza-
tion, metal induced crystallization or solid phase crystalli-
zation. The amorphous silicon film may be converted into
the polysilicon film (p-Si). Then the polysilicon film (p-Si)
is doped (e.g. P-doped or N-doped) to determine the con-
ductive type of channel region of the thin film transistor
(TFT). The excimer laser crystallization and the metal
induced crystallization are two conventional kinds of
method for low-temperature polysilicon preparation, which
may convert the amorphous silicon film into the polysilicon
film. However, the embodiments of the present invention is
not limited to the low-temperature polysilicon preparation,
any other method for converting the active layers of the
switch transistor M1 and drive transistor M2 into the
required polysilicon film can be employed.

[0051] Finally the pattern including the active layers of the
switch transistor M1 and drive transistor M2 is formed using
the same patterning process. Specifically, a layer of photo-
resist is formed on the polysilicon film, and the photoresist
is exposed and developed. Then the polysilicon film is
etched to form the pattern including the active layers of the
switch transistor M1 and drive transistor M2.
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[0052] Step III: a gate insulator layer and a pattern of gate
are formed sequentially on the substrate 1 obtained after the
previous steps.

[0053] Inthis step, firstly the gate insulator layer is formed
by means of Plasma Enhanced Chemical Vapor Deposition,
Low Pressure Chemical Vapor Deposition, Atmospheric
Pressure Chemical Vapor Deposition or Electron Cyclotron
Resonance Chemical Vapor Deposition or sputtering. Then
a gate metal film is formed using sputtering, thermal evapo-
ration, Plasma Enhanced Chemical Vapor Deposition, Low
Pressure Chemical Vapor Deposition, Atmospheric Pressure
Chemical Vapor Deposition or Electron Cyclotron Reso-
nance Chemical Vapor Deposition. Finally, the pattern
including the gate is formed using a patterning process.

[0054] Step IV: a pattern including a source and a drain of
the switch transistor M1 and a source and a drain of the drive
transistor M2 is formed on the substrate 1 obtained after the
previous steps.

[0055] In this step, firstly a source drain metal film is
formed using sputtering, thermal evaporation, Plasma
Enhanced Chemical Vapor Deposition (PECVD), Low Pres-
sure Chemical Vapor Deposition (LPCVD), Atmospheric
Pressure Chemical Vapor Deposition (APCVD) or Electron
Cyclotron Resonance Chemical Vapor Deposition (ECR-
CVD). Then the pattern including the source and drain of the
switch transistor M1 and the source and drain of the drive
transistor M2 is formed using the patterning process.

[0056] Alternatively, when the pattern including the
source and drain of the switch transistor M1 and the source
and drain of the drive transistor M2 is formed, a first
electrode lead connected to the drain of the switch transistor
M1, a second electrode lead connected to the source of the
drive transistor M2, and a third electrode lead connected to
the drain of the drive transistor M2 are formed.

[0057] Step IV: a passivation layer is formed on the
substrate 1 obtained after the previous steps.

[0058] It should be noted that, in the present embodiment,
the passivation layer is only arranged in the display area 2,
but the passivation layer may covers both the display area
Q2 and the transparent area Q1, and the thickness of the
passivation layer in the display area Q2 is greater than that
in the transparent area Q1. A via hole for connecting the
anode of the organic electroluminescence device to the third
electrode lead and a via hole for connecting the first polar
plate 3 of the storage capacitor Cs to the first electrode lead
should be formed subsequently. If the passivation layer is
only arranged in the display area Q2, there will be a high
step between the display area Q2 and the transparent area
Q1, which thus facilitates formation of the cathode of the
organic electroluminescence device and the second polar
plate 7 of the storage capacitor.

[0059] Step V: a transparent conductive film is deposited
on the substrate 1 obtained after the previous steps, using
sputtering, thermal evaporation, Plasma Enhanced Chemical
Vapor Deposition, Low Pressure Chemical Vapor Deposi-
tion, Atmospheric Pressure Chemical Vapor Deposition or
Electron Cyclotron Resonance Chemical Vapor Deposition.
The material for the transparent conductive film may be
Indium Tin Oxide (ITO), Indium Zinc Oxide (IZO), Indium
Gallium Zinc Oxide (1GZO) or Indium Gallium Tin Oxide
(InGaSnQ). Then a pattern including the first polar plate 3 of
the storage capacitor Cs is formed in the transparent area Q1
using the patterning process.
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[0060] Step VI the first insulating layer 4 is formed on the
substrate 1 obtained after the previous steps, using Plasma
Enhanced Chemical Vapor Deposition, Low Pressure
Chemical Vapor Deposition, Atmospheric Pressure Chemi-
cal Vapor Deposition or Electron Cyclotron Resonance
Chemical Vapor Deposition. The first insulating layer 4 may
be a first layer structure of the dielectric layer, and covers at
least the transparent area Q1 so as to insulate the subse-
quently formed second polar plate 7 from the first polar plate
3. Alternatively, a via hole is formed at the position corre-
sponding to the connection electrode 5 in the first insulating
layer 4. Alternatively, the material of the first insulating layer
may be a material with a high dielectric constant, such as
Silicon Nitride, Silicon Oxide, etc. to increase its storage
capacity.

[0061] It will be appreciated that the step of preparing the
first insulating layer individually may be omitted in order to
simplify the process. The dielectric layer may be formed
using at least one of the subsequently formed planarization
layer and pixel define layer.

[0062] Step VII: a pattern of the planarization layer is
formed on the substrate 1 obtained after the previous steps,
using Plasma Enhanced Chemical Vapor Deposition, Low
Pressure Chemical Vapor Deposition, Atmospheric Pressure
Chemical Vapor Deposition or Electron Cyclotron Reso-
nance Chemical Vapor Deposition. The planarization layer
may cover at least the display area Q2. In some embodi-
ments, the planarization layer may cover the display area Q2
only, so that there is a high step between the display area Q2
and the transparent area Q1. If the planarization layer is also
formed in the transparent area Q1, the planarization layer
may be used as a second layer structure of the dielectric
layer.

[0063] Step VIII: a pattern including the anode of the
organic electroluminescence device is formed in the display
area Q2 by the patterning process on the substrate 1 obtained
after the previous steps.

[0064] Specifically a conductive metal film, such as
Indium Tin Oxide (ITO), Indium Zinc Oxide (IZ0), Indium
Gallium Zinc Oxide (IGZO) or Indium Gallium Tin Oxide
(InGaSnQ), is deposited using sputtering, thermal evapora-
tion, or Plasma Enhanced Chemical Vapor Deposition, Low
Pressure Chemical Vapor Deposition, Atmospheric Pressure
Chemical Vapor Deposition or Electron Cyclotron Reso-
nance Chemical Vapor Deposition. It will be appreciated that
the conductive metal film may be formed by any inorganic
metal oxide, organic conductive polymer or metal material
with conductive performance and high value of work func-
tion. The inorganic metal oxide may be Indium Tin Oxide or
Zinc Oxide, the organic conductive polymer may be
PEDOT:SS or PANI, and the metal material may be gold,
copper, silver or platinum. Then a pattern including the
anode of the organic electroluminescence device is formed
by exposing, developing and etching the conductive metal
film.

[0065] In some embodiments, when the pattern including
the anode 10 of the organic electroluminescence device D1
is formed in the display area D2, a pattern including the
connection electrode 5 is formed in the display area Q2. The
connection electrode 5 is connected to the second electrode
lead, so that the second electrode lead may electrically
contact with the second polar plate 7 of the storage capacitor
Cs better.
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[0066] Step IX: the pixel define layer 6 (PDL) is prepared
on the substrate 1 obtained after the previous steps. Then an
emitting layer (EL) is evaporated and coated. Alternatively,
the pixel define layer 6 may not be arranged in the trans-
parent area Q1. However if the pixel define layer 6 is
arranged in the transparent area Q1, the pixel define layer 6
may be used as a third layer structure of the dielectric layer.
[0067] Step X: a pattern including the cathode of the
organic electroluminescence device D1 and the second polar
plate 7 of the storage capacitor Cs is formed on the substrate
1 obtained after the previous steps, using the same evapo-
ration process. The second polar plate 7 of the storage
capacitor Cs and the cathode of the organic electrolumines-
cence device D1 may be made of at least one of Lithium,
Magnesium, Calcium, Strontium, Aluminum, and Indium.
The second polar plate 7 of the storage capacitor Cs may be
connected to the connection electrode 5 through the via hole
formed in the dielectric layer above the connection electrode
5, or connected to the connection electrode 5 directly and in
turn connected to the drive power supply through the second
electrode lead.

[0068] In some embodiments, no passivation layer is
formed in the transparent area Q1 of the pixel structure.
Alternatively, no planarization layer and pixel define layer 6
may be formed. In this case, there is a high step between the
display area Q2 and the transparent area Q1, and thus the
pattern of the cathode of the organic electroluminescence
device D1 in the display area Q2 and the pattern of the
second polar plate 7 of the storage capacitor Cs in the
transparent area Q1 are incontinuous. Furthermore, it can be
seen from the above embodiments that the structure of the
dielectric layer may comprise at least one of the first
insulating layer 4, the pixel define layer 6 and the planariza-
tion layer. It will be appreciated that, considering the capac-
ity of the storage capacitor, the dielectric layer may comprise
only one of the first insulating layer 4, the pixel define layer
6 and the planarization layer. In this way, the capacity of the
storage capacitor formed is relatively large. In some embodi-
ments, the dielectric layer includes only the first insulating
layer which may be made of a material with high dielectric
constant, such as Silicon Nitride, Silicon Oxide, etc.
[0069] In some embodiments, the first polar plate 3 and
second polar plate 7 of the storage capacitor Cs may both be
made of the transparent material, which may increase the
transparency of the pixel structure greatly.

[0070] It should be noted that in the above embodiments
the pixel structure which includes a top-gate thin film
transistor is described for example, but the manufacturing
method for a pixel structure which includes a bottom-gate
thin film transistor is similar, except that the order for
preparing the gate and the active layer is converse, which
will not be described herein.

[0071] In some embodiments, the anode 10 of the organic
electroluminescence device D1 and the first polar plate 3 of
the storage capacitor Cs may be formed using the same
patterning process. In this case, the step VIII may be
omitted, and the anode of the organic electroluminescence
device D1 may be formed when the first polar plate 3 is
formed in step V.

[0072] The method for manufacturing a pixel structure
disclosed in the embodiments of the present invention is
applicable to top-emitting organic electroluminescence
devices and bottom-emitting organic electroluminescence
devices, and the reflection electrode is formed away from the
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light-emitting side of the organic -electroluminescence
device, which is not described in detail herein.

[0073] Accordingly, the present embodiment further pro-
vides an array substrate which comprises the above-de-
scribed pixel structure.

Second Embodiment

[0074] This embodiment provides a display apparatus
which comprises the array substrate of the first embodiment.
The display device may be any product or component with
display function, such as mobile phone, tablet PC, television
set, display device, notebook, digital photo frame, naviga-
tion equipment, etc.

[0075] The display apparatus of the present embodiment
comprises the array substrate of the first embodiment, so the
display effect can be better.

[0076] Of course, the display apparatus of the present
embodiment may also comprise other conventional parts,
such as a display drive unit.

[0077] It will be appreciated that the above embodiments
are illustrative to explain the principles of the present
invention. However the present invention is not limited
hereto. Without departing from the spirit and essence of the
present invention, various replacement, modifications and
variations may be made, which will fall into the scope of the
present invention.

1. A pixel structure comprising a display area and a
transparent area, and further comprising a pixel circuit
which includes an organic electroluminescence device and
at least one storage capacitor,

wherein the organic electroluminescence device is

arranged in the display area,

wherein the at least one storage capacitor of the pixel

circuit is arranged in the transparent area, and
wherein a first polar plate and a second polar plate of the
storage capacitor are both made of a transparent con-
ductive material, and the first and second polar plates
are electrically isolated by at least a dielectric layer.

2. The pixel structure according to claim 1 wherein the
first polar plate of the storage capacitor and an anode of the
organic electroluminescence device are arranged at the same
layer and are made of the same material.

3. The pixel structure according to claim 1 wherein a first
insulating layer is arranged under a layer at which an anode
of the organic electroluminescence device is arranged and in
at least the transparent area, and wherein the first polar plate
of the storage capacitor is arranged under the first insulating
layer.

4. The pixel structure according to claim 1 further com-
prising a connection electrode electrically connected to the
second polar plate of the storage capacitor, wherein the
connection electrode and the anode of the organic electrolu-
minescence device are arranged at the same layer and are
made of the same material.

5. The pixel structure according to claim 1 wherein there
is a step between a part of at least one layer structure in the
display area and another part of the at least one layer
structure in the transparent area, under a layer at which a
cathode of the organic electroluminescence device is
arranged.

6. The pixel structure according to claim 5 wherein the
second polar plate of the storage capacitor and the cathode
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of the organic electroluminescence device are separately
arranged at the same layer and are made of the same
material.

7. The pixel structure according to claim 1 further com-
prising a passivation layer which is arranged below an anode
of the organic electroluminescence device, wherein a thick-
ness of a part of the passivation layer in the display area is
larger than a thickness of another part of the passivation
layer in the transparent area.

8. The pixel structure according to claim 1 wherein the
dielectric layer comprises at least one of a first insulating
layer, a pixel define layer and a planarization layer.

9. A manufacturing method for a pixel structure, the pixel
structure comprising a display area, a transparent area and a
pixel circuit which includes an organic electroluminescence
device and at least one storage capacitor, the manufacturing
method comprising:

forming the organic electroluminescence device in the

display area; and

forming the at least one storage capacitor in the transpar-

ent area,

wherein a first polar plate and a second polar plate of the

storage capacitor are both made of a transparent con-
ductive material, and the first and second polar plates
are electrically isolated by a dielectric layer.

10. The manufacturing method according to claim 9
wherein an anode of the organic electroluminescence device
and the first polar plate of the storage capacitor are formed
in the same patterning process.

11. The manufacturing method according to claim 10
wherein a pattern of a connection electrode is formed when
the anode of the organic electroluminescence device is
formed, and wherein the connection electrode is connected
to the second polar plate of the storage capacitor.

12. The manufacturing method according to claim 10
further comprising the step of: prior to forming the first polar
plate of the storage capacitor,

forming a pattern of a passivation layer by a patterning

process, wherein a thickness of a part of the passivation
layer in the display area is larger than a thickness of
another part of the passivation layer in the transparent
area.

13. The manufacturing method according to claim 12
further comprising the steps of’ after forming the first polar
plate of the storage capacitor,

forming a pattern including a pixel define layer in the

display area by a patterning process, forming a first
insulating layer in the transparent area and forming a
via hole in the first insulating layer;

forming a pattern including a light-emitting layer of the

organic electroluminescence device in the display area;
and

forming a pattern including the second polar plate of the

storage capacitor and a cathode of the organic elec-
troluminescence device by an evaporation process,
wherein the second polar plate of the storage capacitor
is connected to the connection electrode through the via
hole, and the second polar plate of the storage capacitor
is arranged separately from the cathode of the organic
electroluminescence device.

14. The manufacturing method according to claim 9
further comprising the steps of: after forming the first polar
plate of the storage capacitor,
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forming a first insulating layer;
forming a pattern including a connection electrode and an
anode of the organic electroluminescence device by a
patterning process;
forming a pattern including a pixel define layer in the
display area by a patterning process, and forming a via
hole in the first insulating layer in the transparent area;
forming a pattern including a light-emitting layer of the
organic electroluminescence device in the display area;
and
forming a pattern including the second polar plate of the
storage capacitor and a cathode of the organic elec-
troluminescence device by an evaporation process,
wherein the second polar plate of the storage capacitor
is connected to the connection electrode through the via
hole, and the second polar plate of the storage capacitor
is arranged separately from the cathode of the organic
electroluminescence device.
15. An array substrate comprising a pixel structure
according to claim 1.
16. A display device comprising an array substrate
according to claim 15.
17. The array substrate according to claim 15 wherein the
first polar plate of the storage capacitor and an anode of the
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organic electroluminescence device are arranged at the same
layer and are made of the same material in the pixel
structure.

18. The array substrate according to claim 15 wherein the
pixel structure further comprises a connection electrode
electrically connected to the second polar plate of the
storage capacitor, wherein the connection electrode and the
anode of the organic electroluminescence device are
arranged at the same layer and are made of the same
material.

19. The array substrate according to claim 15 wherein in
the pixel structure a first insulating layer is arranged under
alayer at which an anode of the organic electroluminescence
device is arranged and in at least the transparent area, and
wherein the first polar plate of the storage capacitor is
arranged under the first insulating layer.

20. The array substrate according to claim 15 wherein
there is a step between a part of at least one layer structure
in the display area and another part of the at least one layer
structure in the transparent area, under a layer at which a
cathode of the organic electroluminescence device is
arranged.
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