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(57) ABSTRACT

The present disclosure provides an active matrix organic
light-emitting diode array substrate comprising: a substrate; a
plurality of pixel units located on the substrate and arranged
in an array, each of the plurality of pixel units comprising a
thin film transistor, an organic light-emitting diode and a
bottom plate of a storage capacitor; a pixel definition layer
spacing apart two adjacent pixel units from each other; and a
top plate of the storage capacitor provided on the pixel defi-
nition layer, the top plate of the storage capacitor being
spaced apart from the bottom plate of the storage capacitor by
the pixel definition layer. The bottom plate is arranged above
a gate electrode of the thin film transistor and electrically
connected to the gate electrode of the thin film transistor.
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forming a pattern of a bottom plate of a storage
capacitor electrically connected with a gate
electrode of the thin film transistor
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forming a pattern of a pixel definition layer
overlaying the bottom plate of the storage capacitor
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forming a pattern of a top plate of the storage
capacitor on the pixel definition layer
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AMOLED ARRAY SUBSTRATE, PRODUCING
METHOD THEREOF AND DISPLAY
APPARATUS

[0001] This application claims priority to Chinese Patent
Application No. 201410183223.6 filed on Apr. 30, 2014 with
the State Intellectual Property Office of China, the disclosure
of which is incorporated herein by reference in entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present disclosure relates to the technical field
of display, in particular, relates to an AMOLED array sub-
strate, a producing method thereof and a display apparatus.
[0004] 2. Description of the Related Art

[0005] OLED (organic light-emitting diode abbreviated as
OLED) may be classified into two categories, that is, a passive
matrix (abbreviated as PM) PMOLED and an active matrix
(abbreviated as AM) AMOLED, depending on its driving
modes. The AMOLED may be classified into two types, that
is, atop emitting type (light emitting from a top substrate) and
a bottom emitting type (light emitting from a bottom sub-
strate), depending on its light emitting mode.

[0006] As illustrated in FIGS. 1-2, in an arrangement of the
conventional AMOLED array substrate, a storage capacitor
100 is designed between a gate electrode 2 and a source
electrode 3 of a thin film transistor 30. The parts of the gate
electrode 2 and the source electrode 3 facing each other serve
as two plates of the storage capacitor 100 and a gate insulation
layer 6 is used as a dielectric layer. Due to non-transparency
of the materials of the gate electrode 2 and the source elec-
trode 3, the storage capacitor 100 having a large area occupies
a very large light emitting area so as to cause a low pixel
aperture opening ratio (the pixel aperture opening ratio means
a ratio of the light emitting area of a pixel to the total area of
the pixel); secondly, the plate of the storage capacitor 100 and
the gate lines or data lines are located in the same layer and
thus a large parasitic capacitance between them will be pro-
duced so as to degrade the transmission and accuracy of the
data signals. Again, as the plate of the storage capacitor 100 is
connected to the source electrode 3 of the thin film transistor
30, the potential of the source electrode 3 is associated with a
current flowing through the thin film transistor 30. And the
potential of the source electrode 3 may vary as the current of
the thin film transistor 30 varies. Thus, it tends 1o cause
distortion of writing data signals. The brightness of the
AMOLED display screen may change abruptly after it is lit.
In this way, the brightness of the pixels cannot meet the
requirement for brightness of the grey scaling signals and the
display effects will become poor.

SUMMARY OF THE INVENTION

[0007] Anembodiment of the present invention provides an
AMOLED array substrate and a method for producing the
same and a display apparatus such that the pixel aperture
opening ratio of the display apparatus can be improved and
the display quality can be improved.

[0008] An active matrix organic light-emitting diode array
substrate provided by an embodiment of the present invention
comprises: a substrate; a plurality of pixel units located on the
substrate and arranged in an array, each of the plurality of
pixel units comprising a thin film transistor, an organic light-
emitting diode and a bottom plate of a storage capacitor, the
bottom plate being arranged above a gate electrode of the thin
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film transistor and electrically connected to the gate electrode
of the thin film transistor; a pixel definition layer spacing
apart two adjacent pixel units from each other; and a top plate
of the storage capacitor provided on the pixel definition layer,
the top plate of the storage capacitor being spaced apart from
the bottom plate of the storage capacitor by the pixel defini-
tion layer. The top plate of the storage capacitor may be
electrically connected to a top electrode of the organic light-
emitting diode.

[0009] In the technical solution of the embodiment of the
present invention, the top plate of the storage capacitor may
be spaced apart from the bottom plate of the storage capacitor
by the pixel definition layer. The part of pixel definition layer
located between the top plate and the bottom plate of the
storage capacitor is used as a dielectric layer of the storage
capacitor. As the pixel defmition layer has occupied a certain
light emitting area in itself, the top and bottom plates of the
storage capacitor provided on both sides of the pixel defini-
tion layer will not need to occupy extra light emitting area.
Thus, the area of opaque gate electrode and source electrode
may be designed to become relatively small so as to improve
the pixel aperture opening ratio of the display apparatus sig-
nificantly.

[0010] In accordance with an embodiment of the present
invention, the organic light-emitting diode has a top electrode
above the bottom plate of the storage capacitor and the part of
the top electrode of the organic light-emitting diode facing the
bottom plate severs as the top plate of the storage capacitor.
[0011] In the technical solution of the embodiment of the
present invention, the top plate of the storage capacitor may
be spaced apart from the bottom plate of the storage capacitor
by the pixel definition layer. The part of pixel definition layer
located between the top plate and the bottom plate of the
storage capacitor is used as a dielectric layer of the storage
capacitor. As the pixel definition layer has occupied a certain
light emitting area in itself, the top and bottom plates of the
storage capacitor provided on both sides of the pixel defmi-
tion layer will not need to occupy extra light emitting area.
Thus, the area of opaque gate electrode and source electrode
may be designed to become relatively small so as to improve
the pixel aperture opening ratio of the display apparatus;
further, the top and bottom plates of the storage capacitor are
not electrically connected to the source electrode of the thin
film transistor such that the data transmission has a good
stability. It facilitates to achieve the brightness required for
displaying an input signal by the display apparatus and thus
the display quality may be further improved.

[0012] In accordance with an embodiment of the present
invention, the bottom plate of the storage capacitor and a
bottom electrode of the organic light-emitting diode are made
from the same material and located in the same layer.
[0013] By means of the technical solution of the above
embodiment, the bottom plate of the storage capacitor and the
bottom electrode of the organic light-emitting diode may be
formed in the same patterning process without adding the
manufacturing costs.

[0014] In accordance with an embodiment of the present
invention, the bottom plate of the storage capacitor and the
gate electrode of the thin film transistor are electrically con-
nected with each other through vias in a first insulation layer.
[0015] The solution may achieve reliable connection
between the bottom plate of the storage capacitor and the gate
electrode. Further, the top and bottom plates of the storage
capacitor are not arranged in the same layer in which the data
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lines and the gate lines are located. It reduces the parasitic
capacitance significantly and improves the accuracy of the
transmission of data signal.

[0016] In accordance with an embodiment of the present
invention, in the pixel defmition layer, the part located
between the bottom plate of the storage capacitor and the top
plate of the storage capacitor has a minimum thickness.
[0017] Thesolution may reduce the area the storage capaci-
tor occupies while meeting the requirement of electrical per-
formance of products. It contributes to further optimization of
structure.

[0018] In accordance with an embodiment of the present
invention, the material of the pixel definition layer comprises
organic resin or silicon dioxide.

[0019] An embodiment of the present invention also pro-
vides a display apparatus comprising the active matrix
organic light-emitting diode array substrate as described in
any of the above embodiments.

[0020] The display apparatus has a high pixel aperture
opening ratio and a good display quality.

[0021] Anembodimentofthe present invention further pro-
vides a method for producing an active matrix organic light-
emitting diode array substrate, comprising steps of forming a
thin film transistor, an organic light-emitting diode and a
bottom plate of a storage capacitor on a substrate, in particu-
lar, comprising the following steps of

[0022] forming a pattern of a bottom plate of a storage
capacitor electrically connected with a gate electrode of the
thin film transistor;

[0023] forming a pattern of a pixel defmition layer overlay-
ing the bottom plate of the storage capacitor; and

[0024] forming a pattern of atop plate of the storage capaci-
tor on the pixel defmition layer.

[0025] The top plate of the storage capacitor may be elec-
trically connected to atop electrode of the organic light-emit-
ting diode.

[0026] By means of the above technical solutions, the areas
of the gate electrode and the source electrode of the thin film
transistor may be designed to become relatively small. The
active matrix organic light-emitting diode array substrate pro-
duced by the method has a significantly increased pixel aper-
ture opening ratio, so that the display apparatus has a signifi-
cantly improved display quality.

[0027] In accordance with an embodiment of the present
invention, the step of forming the pattern of the top plate of the
storage capacitor on the pixel definition layer comprises:
forming a pattern of a top electrode of the organic light-
emitting diode above the pixel defmition layer, the top elec-
trode of the organic light-emitting diode comprising a part
thereof which faces the bottom plate of the storage capacitor
and serves as the top plate of the storage capacitor.

[0028] By means of the above technical solutions, the areas
of the gate electrode and the source electrode of the thin film
transistor may be designed to become relatively small. The
active matrix organic light-emitting diode array substrate pro-
duced by the method has a significantly increased pixel aper-
ture opening ratio, so that the display apparatus has a signifi-
cantly improved display quality; the top and bottom plates of
the storage capacitor are not electrically connected to the
source electrode of the thin film transistor such that the data
transmission has a good stability. It facilitates to achieve the
brightness required for displaying an input signal by the dis-
play apparatus and thus the display quality may be further
improved.
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[0029] 1In accordance with an embodiment of the present
invention, the method further comprises: forming a pattern of
a bottom electrode of the organic light-emitting diode after
the step of forming the thin film transistor on the substrate, the
pattern of the bottom electrode of the organic light-emitting
diode and the pattern of the bottom plate of the storage capaci-
tor being formed in the same patterning process. The method
may increase the pixel aperture opening ratio without adding
the manufacturing costs.

[0030] In accordance with an embodiment of the present
invention, the method further comprises: before forming the
pattern of the bottom electrode of the organic light-emitting
diode and the pattern of the bottom plate of the storage capaci-
tor, forming a pattern of vias in a first insulation layer con-
necting the gate electrode of the thin film transistor with the
bottom plate of the storage capacitor and a pattern of vias in
a second insulation layer connecting the source electrode of
the thin film transistor with the bottom electrode of the
organic light-emitting diode in the same patterning process.
[0031] The method may achieve reliable connection
between the bottom plate of the storage capacitor and the gate
electrode. And the pattern of the vias in the first insulation
layer and the pattern of the vias in the second insulation layer
are formed in the same patterning process, without adding the
manufacturing cost thereof. Further, the top and bottom plates
of the storage capacitor are not arranged in the same layer in
which the data lines and the gate lines are located. It reduces
the parasitic capacitance significantly and improves the accu-
racy of the transmission of data signal.

[0032] In accordance with an embodiment of the present
invention, upon forming a pattern of the pixel definition layer,
the part located between the bottom plate of the storage
capacitor and the top plate of the storage capacitor is pro-
duced to have a minimum thickness. The solution may reduce
the area the storage capacitor occupies while meeting the
requirement of electrical performance of products. It contrib-
utes to further optimization of structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 shows schematically a cross sectional view of
astructure of a pixel unit of the conventional AMOLED array
substrate;

[0034] FIG. 2 is a circuit diagram showing schematically a
connection arrangement of a storage capacitor of the conven-
tional AMOLED array substrate;

[0035] FIG. 3 shows schematically a cross sectional view of
a structure of a pixel unit of an AMOLED array substrate
according to an embodiment of the present invention;

[0036] FIG. 4 is a circuit diagram showing schematically a
connection arrangement of a storage capacitor of an
AMOLED array substrate according to an embodiment of the
present invention; and

[0037] FIG. 5 shows schematically a flow chart of a method
for producing an AMOLED array substrate according to an
embodiment of the present invention.

REFERENCE NUMERALS

[0038] 30—thin film transistor 50—organic light-emitting
diode 100, 100'—storage capacitor 1—substrate 2—gate
electrode 3—source electrode 4—drain electrode S—active
layer 6—gate insulation layer 7—passivation layer 8—pla-
narization layer 9a—bottom plate of storage capacitor
9b—top plate of storage capacitor 10a—bottom electrode of
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organic light-emitting diode 105—top electrode of organic
light-emitting diode 11—pixel definition layer 12—color
photoresist 13—vias in first insulation layer 14—vias in sec-
ond insulation layer

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

[0039] In order to improve the pixel aperture opening ratio
of adisplay apparatus and thus to improve the display quality,
an embodiment of the present invention provides an active
matrix organic light-emitting diode (abbreviated as
AMOLED below) array substrate and a method for producing
the same and a display apparatus. In the technical solution of
the array substrate of the present invention, the top plate of the
storage capacitor may be spaced apart from the bottom plate
of the storage capacitor by the pixel definition layer. The part
of pixel definition layer located between the top plate and the
bottom plate of the storage capacitor is used as a dielectric
layer of'the storage capacitor. As the pixel definition layer has
occupied a certain light emitting area in itself, the top and
bottom plates of the storage capacitor provided on both sides
of the pixel defmition layer will not need to occupy extra light
emitting area. Thus, the area of opaque gate electrode and
source electrode may be designed to become relatively small
so as to significantly improve the pixel aperture opening ratio
of the display apparatus.

[0040] The present invention will be further explained in
detail by way of example such that the technical solutions and
advantages of embodiments of the present invention become
more apparent.

[0041] As illustrated in FIGS. 3 and 4, an AMOLED array
substrate provided by an embodiment of the present invention
includes: a substrate 1; a plurality of pixel units located on the
substrate 1 and arranged in an array, each of the plurality of
pixel units including a thin film transistor 30, an organic
light-emitting diode 50 and a bottom plate 9a of a storage
capacitor.

[0042] The bottom plate 9a of the storage capacitor is
arranged above a gate electrode 2 of the thin film transistor 30
and electrically connected to the gate electrode 2 of the thin
film transistor 30.

[0043] The array substrate further includes a pixel defini-
tion layer 11 spacing two adjacent pixel units from each other;
and a top plate 95 of the storage capacitor provided on the
pixel definition layer 11. The top plate 956 of the storage
capacitor is spaced apart from the bottom plate 9a of the
storage capacitor by the pixel definition layer 11. The top
plate 95 of the storage capacitor may be electrically con-
nected to a top electrode 105 of the organic light-emitting
diode.

[0044] In accordance with an embodiment of the present
invention, the organic light-emitting diode has a top electrode
105 above the bottom plate 9a of the storage capacitor and the
part of the top electrode 106 of the organic light-emitting
diode facing the bottom plate 9a forms the top plate 95 of the
storage capacitor which is spaced apart from the bottom plate
9a of the storage capacitor by the pixel definition layer 11.
[0045] It can be seen from comparison between FIGS. 1
and 3 that in FIG. 1, a partial region of the gate electrode 2
needs to face a partial region of the source electrode 3 so as to
form a storage capacitor 100. In order to allow the storage
capacitor to have a capacitance value meeting the require-
ment of design, the partial region of the gate electrode 2 is
typically designed to have a large area, thus, it may reduce the
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aperture opening ratio of pixels. In contrast, in FIG. 3, the top
plate of the storage capacitor 100' may be spaced apart from
the bottom plate of the storage capacitor 100" by the pixel
definition layer 11. The part of pixel definition layer 11
located between the top plate and the bottom plate of the
storage capacitor 100' is used as a dielectric layer. As the pixel
definition layer 11 has occupied a certain light emitting area
in itself, the top and bottom plates of the storage capacitor
100" provided on both sides of the pixel definition layer 11
will not need to occupy extra light emitting area. Thus, the
area of opaque gate electrode 2 and source electrode 3 may be
designed to become relatively small so as to significantly
improve the pixel aperture opening ratio of the display appa-
ratus.

[0046] Further, the top and bottom plates of the storage
capacitor 100" are not electrically connected to the source
electrode 3 of the thin film transistor 30 such that the data
transmission has a good stability. It better facilitates to
achieve the brightness required for displaying an input signal
by the display apparatus and thus the display quality may be
further improved.

[0047] In accordance with an embodiment of the present
invention, the bottom plate 9a of the storage capacitor and a
bottom electrode 10a of the organic light-emitting diode are
made from the same material and located in the same layer. In
this way, the bottom plate 9a of the storage capacitor and the
bottom electrode 10a of the organic light-emitting diode may
be formed in the same patterning process without adding the
manufacturing costs.

[0048] With continual reference to FIG. 3, the bottom plate
9a of the storage capacitor and the gate electrode 2 of the thin
film transistor 30 are electrically connected with each other
through vias 13 in a first insulation layer. The solution may
achieve reliable connection between the bottom plate 9a of
the storage capacitor and the gate electrode 2. Further, the top
and bottom plates of the storage capacitor 100" are not
arranged in the same layer in which the data lines and the gate
lines are located. It reduces the parasitic capacitance signifi-
cantly, improves the accuracy of the transmission of data
signal and enhances the display quality.

[0049] Inanembodiment as shown in FIG. 3, the part of the
pixel definition layer 11 located between the bottom plate of
the storage capacitor 100" and the top plate of the storage
capacitor 100" has a minimum thickness. That is, the thick-
ness of the pixel definition layer 11 in the region of the storage
capacitor 100" is less than its thickness in other regions. From
the calculation formula of a capacitance value of the storage
capacitor

(C1isacapacitance value, € is adielectric constant, A is an area
of the plate of the storage capacitor, d is dielectric thickness of
the storage capacitor), it can be known that when the storage
capacitor has a constant capacitance value, the area of the
plate of the storage capacitor is positively proportional to the
dielectric thickness of the storage capacitor. Thus, the solu-
tion may reduce the area the storage capacitor 100" occupies
while meeting the requirement of electrical performance of
products. It contributes to further optimization of structure.

[0050] Inthepresentdisclosure, the construction of the thin
film transistor 30 may be of top gate type or bottom gate type.
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The light emitting arrangement of the organic light-emitting
diode 50 may be of top emitting type or bottom emitting type,
which is not specifically limited herein. In addition, the
organic light-emitting diode 50 may be alight emitting device
for emitting red light, green light or blue light, or may be a
light emitting device for emitting white light (for colored
display, it needs to provide corresponding color photo-resist
to filter the white light).

[0051] The organic light-emitting diodes 50 in the array
substrate shown in FIG. 3 are of bottom emitting type and
emit white light. The thin film transistor has a top gate type
construction. Each of the pixel units in particular includes: a
source electrode 3 and a drain electrode 4 facing each other on
the substrate 1; an active layer 5 located above a gap between
the source electrode 3 and the drain electrode 4; a gate insu-
lation layer 6 located above the active layer 5; a gate electrode
2 located above the gate insulation layer 6 and facing the
active layer 5; a passivation layer 7 overlaying the gate elec-
trode 2; a color photo-resist 12 above the passivation layer 7;
a planarization layer 8 overlaying the color photo-resist 12; a
bottom plate 9a of the storage capacitor and a bottom elec-
trode 10a of the organic light-emitting diode located above
the planarization layer 8. The bottom plate 9a of the storage
capacitor is electrically connected with the gate electrode 2
through vias 13 in the first insulation layer (the vias 13 in the
first insulation layer pass through the planarization layer 8
and the passivation layer 7). The bottom electrode 10a of the
organic light-emitting diode faces the color photo-resist 12
and is electrically connected with the source electrode 3
through the vias 14 in the second insulation layer (the vias 14
in the second insulation layer passes the planarization layer 8,
the passivation layer 7 and the gate insulation layer 6). Each
of the pixel units further includes other associated function
layers (including alight emitting layer, a transmission layer or
the like) above the bottom electrode 104 of the organic light-
emitting diode. A pixel definition layer 11 is included to space
apart two adjacent pixel units from each other, and the part of
the pixel definition layer 11 facing the bottom plate 9a of the
storage capacitor has a small thickness. And also a top elec-
trode 104 of the organic light-emitting diode is located above
the pixel definition layer 11.

[0052] Thesubstrate 1 may include a glass substrate, a resin
substrate or a plastic substrate or the like. The materials of the
gate electrode 2, the source electrode 3 and the drain electrode
4 are not limited herein, for example, may be such as alumi-
num, copper, molybdenum or the like. The active layer 5 may
include the material such as amorphous silicon, polycrystal-
line silicon or oxide semiconductor (for example indium gal-
lium zinc oxide or hafnium indium zinc oxide). The bottom
electrode andtop electrode of the organic light-emitting diode
50 and the bottom plate 9a of the storage capacitor may
include the material such as indium tin oxide or indium zinc
oxide. The gate insulation layer 6 and the passivation layer 7
may include silicon nitride. The planarization layer 8 may
include organic resin materials. The pixel defmition layer 11
may include such as organic resin or silicon dioxide.

[0053] As illustrated in FIG. 5, an embodiment of the
present invention also provides a method for producing an
AMOLED array substrate (with reference to FIG. 3), com-
prising steps of forming a thin film transistor 30, an organic
light-emitting diode 50 and a bottom plate 9a of a storage
capacitor on a substrate. In particular, the method specifically
includes:
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[0054] Step 101 of forming a pattern of a bottom plate 9a of
a storage capacitor electrically connected with a gate elec-
trode 2 of the thin fihu transistor 30;

[0055] Step 102 of forming a pattern of a pixel definition
layer 11 overlaying the bottom plate 9a of the storage capaci-
tor; and

[0056] Step 103 of forming a pattern of atop plate 95 of the
storage capacitor on the pixel defmition layer 11.

[0057] In accordance with an embodiment of the present
invention, the step of forming the pattern of the top plate 95 of
the storage capacitor on the pixel definition layer may
include: forming a pattern of a top electrode 106 of the
organic light-emitting diode above the pixel definition layer
11, the top electrode 105 of the organic light-emitting diode
comprising a part thereof which faces the bottom plate 9a of
the storage capacitor and forms the top plate of the storage
capacitor.

[0058] The patterns of the respective film layers on the
substrate are typically formed by a patterning process. One
patterning process typically includes procedures such as
cleaning substrate, film forming, coating photo resist, expos-
ing, developing, etching and peeling off photo resist. A metal
layer is typically formed by physical vapor deposition process
(for example magnetron sputtering) to form a film and a
pattern in the metal layer is formed by a wet etching. A
non-metal layer is typically formed by chemical vapor depo-
sition process to form a film and a pattern in the non-metal
layer is formed by a dry etching. The respective function
layers of the organic light-emitting diode may be formed by
vapor deposition.

[0059] In the AMOLED array substrate produced by the
above method, the areas of the gate electrode 2 and the source
electrode 3 of the thin film transistor 30 may be designed to
become relatively small. The AMOLED array substrate pro-
duced by the method has a significantly increased pixel apet-
ture opening ratio so that the display quality of the display
apparatus is significantly improved; the top and bottom plates
of the storage capacitor 100" are not electrically connected to
the source electrode 3 of the thin film transistor 30 such that
the data transmission has a good stability. It facilitates to
achieve the brightness required for displaying an input signal
by the display apparatus and thus the display quality may be
further improved.

[0060] In accordance with an embodiment of the present
invention, during producing the AMOLED array substrate,
after forming the thin film transistor on the substrate, it further
needs to form a pattern of a bottom electrode 10a of the
organic light-emitting diode. In accordance with an embodi-
ment of the present invention, the pattern of the bottom elec-
trode 10a of the organic light-emitting diode and the pattern
of the bottom plate 9a of the storage capacitor are formed in
the same patterning process (i.e., it may use a common mask).
The method may increase the pixel aperture opening ratio
without adding the manufacturing costs.

[0061] Further, before forming a pattern of the bottom elec-
trode 10a of the organic light-emitting diode and the pattern
of the bottom plate 9a of the storage capacitor, a pattern of
vias 13 in a first insulation layer connecting the gate electrode
2 of the thin film transistor 30 with the bottom plate 9a of the
storage capacitor and a pattern of vias 14 in a second insula-
tion layer connecting the source electrode 3 of the thin film
transistor 30 with the bottom electrode 10a of the organic
light-emitting diode are formed in the same patterning pro-
cess. The method may achieve reliable connection between
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the bottom plate 9a of the storage capacitor and the gate
electrode 2. And the pattern of the vias 13 in the first insula-
tion layer and the pattern of the vias 14 in the second insula-
tion layer are formed in the same patterning process (i.e., it
may use a common mask) without adding the manufacturing
costs. Further, the top and bottom plates of the storage capaci-
tor 100" are not arranged in the same layer in which the data
lines and the gate lines are located. It reduces the parasitic
capacitance significantly and improves the accuracy of the
transmission of data signal.

[0062] The above producing method according to the
embodiment, does not need to increase the number ofthe used
masks, does not increase the number of the patterning pro-
cess, and has low manufacturing costs of the array substrate.
[0063] In accordance with an embodiment of the present
invention, upon forming a pattern of the pixel definition layer
11, the partlocated between the bottom plate 9a of the storage
capacitor and the top plate 95 of the storage capacitor is
produced to have a minimum thickness and may be produced
layer by layer. The method may reduce the area the storage
capacitor 100" occupies while meeting the requirement of
electrical performance of products. It contributes to further
optimization of structure.

[0064] An embodiment of the present invention also pro-
vides a display apparatus including the AMOLED array sub-
strate as described in any of the above embodiments. The
display apparatus has a high pixel aperture opening ratio and
good display quality. The specific types of the display appa-
ratus are not limited, for example, it may be an AMOLED
display, an AMOLED TV or the like.

[0065] It would be appreciated by those skilled in the art
that various changes or modifications may be made to the
present disclosure without departing from the spirit and scope
of the present invention. Thus, these changes or modifications
will be intended to be comprised in the present invention as
long as they fall within the scope of the appended claims of
the present application and the equivalent thereof.

1. An active matrix organic light-emitting diode array sub-
strate comprising:

a substrate;

a plurality of pixel units located on the substrate and
arranged in an array, each of the plurality of pixel units
comprising a thin film transistor, an organic light-emit-
ting diode and a bottom plate of a storage capacitor, the
bottom plate being arranged above a gate electrode of
the thin film transistor and electrically connected to the
gate electrode of the thin film transistor;

a pixel definition layer spacing apart two adjacent pixel
units from each other; and

a top plate of the storage capacitor provided on the pixel
definition layer, the top plate of the storage capacitor
being spaced apart from the bottom plate of the storage
capacitor by the pixel definition layer.

2. The array substrate according to claim 1, wherein a top
electrode of the organic light-emitting diode and the top plate
of the storage capacitor are made from the same material and
located in the same layer.

3. The array substrate according to claim 1, wherein the
bottom plate of the storage capacitor and a bottom electrode
of the organic light-emitting diode are made from the same
material and located in the same layer.

4. The array substrate according to claim 1, wherein the
bottom plate of the storage capacitor and the gate electrode of
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the thin film transistor are electrically connected with each
other through vias in a first insulation layer.

5. The array substrate according to claim 1, wherein in the
pixel definition layer, the part located between the bottom
plate of the storage capacitor and the top plate of the storage
capacitor has a minimum thickness.

6. The array substrate according to claim 1, wherein the
material of the pixel definition layer comprises organic resin
or silicon dioxide.

7. The array substrate according to claim 1, wherein the top
plate of the storage capacitor is electrically connected to the
top electrode of the organic light-emitting diode, or

the organic light-emitting diode has a top electrode above

the bottom plate of the storage capacitor and the part of
the top electrode of the organic light-emitting diode
facing the bottom plate severs as the top plate of the
storage capacitor.

8. A display apparatus comprising the active matrix organic
light-emitting diode array substrate according to claim 1.

9. A method for producing an active matrix organic light-
emitting diode array substrate as in claim 1, comprising the
following steps of:

forming a thin film transistor of each pixel unit on a sub-

strate;

forming a pattern of a bottom plate of a storage capacitor

electrically connected with a gate electrode of the thin
film transistor of each pixel unit;

forming a pattern of a pixel definition layer overlaying the

bottom plate of the storage capacitor; and

forming a pattern of a top plate of the storage capacitor on

the pixel definition layer.

10. The method according to claim 9, wherein the step of
forming the pattern of the top plate of the storage capacitor on
the pixel definition layer comprises:

forming a pattern of a top electrode of the organic light-

emitting diode above the pixel definition layer, the top
electrode of the organic light-emitting diode comprising
apart which faces the bottom plate of the storage capaci-
tor and servers as the top plate of the storage capacitor.

11. The method according to claim 9, further comprising:

forming a pattern of a bottom electrode of the organic

light-emitting diode after the step of forming the thin
film transistor of each pixel unit on the substrate, the
pattern of the bottom electrode of the organic light-
emitting diode and the pattern of the bottom plate of the
storage capacitor being formed in the same patterning
process.

12. The method according to claim 11, further comprising:

before forming the pattern of the bottom electrode of the

organic light-emitting diode and the pattern of the bot-
tom plate of the storage capacitor, forming a pattern of
vias in a first insulation layer connecting the gate elec-
trode of the thin film transistor with the bottom plate of
the storage capacitor and a pattern of vias in a second
insulation layer connecting a source electrode of the thin
film transistor with the bottom electrode of the organic
light-emitting diode in the same patterning process.

13. The method according to claim 9, wherein upon form-
ing the pattern of the pixel definition layer, the part located
between the bottom plate of the storage capacitor and the top
plate of the storage capacitor is produced to have a minimum
thickness.
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14. The method according to claim 9, wherein the top plate
of the storage capacitor is electrically connected to the top
electrode of the corresponding organic light-emitting diode.

15. The array substrate according to claim 2, wherein the
bottom plate of the storage capacitor and a bottom electrode
of the organic light-emitting diode are made from the same
material and located in the same layer.

16. The array substrate according to claim 2, wherein the
bottom plate of the storage capacitor and the gate electrode of
the thin film transistor are electrically connected with each
other through vias in a first insulation layer.

17. The array substrate according to claim 3, wherein the
bottom plate of the storage capacitor and the gate electrode of
the thin film transistor are electrically connected with each
other through vias in a first insulation layer.

18. The array substrate according to claim 15, wherein the
bottom plate of the storage capacitor and the gate electrode of
the thin film transistor are electrically connected with each
other through vias in a first insulation layer.
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19. The method according to claim 10, further comprising:

forming a pattern of a bottom electrode of the organic
light-emitting diode after the step of forming the thin
film transistor of each pixel unit on the substrate, the
pattern of the bottom electrode of the organic light-
emitting diode and the pattern of the bottom plate of the
storage capacitor being formed in the same patterning
process.

20. The method according to claim 16, further comprising:

before forming the pattern of the bottom electrode of the
organic light-emitting diode and the pattern of the bot-
tom plate of the storage capacitor, forming a pattern of
vias in a first insulation layer connecting the gate elec-
trode of the thin film transistor with the bottom plate of
the storage capacitor and a pattern of vias in a second
insulation layer connecting a source electrode of the thin
film transistor with the bottom electrode of the organic
light-emitting diode in the same patterning process.
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