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(54) Array substrate, manufacturing method thereof and OLED display device

(57) An array substrate, a manufacturing method
thereof and an OLED display device are provided. The
array substrate comprises a plurality of pixel units dis-
posed on a substrate, wherein each pixel unit includes a
TFT structure formed on the substrate and an OLED driv-
en by the TFT structure; the TFT structure includes a
drive TFT. A drain electrode of the drive TFT is connected
with the OLED; a gate electrode and the drain electrode

of the drive TFT are at least partially overlapped to form
a storage capacitor. A recess is formed in an insulating
layer interposed between the gate electrode and the
drain electrode corresponding to the overlapped area,
so that the distance between the gate electrode and the
drain electrode is less than the thickness of the insulating
layer corresponding to the non-overlapped area.
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Description

BACKGROUND

[0001] Embodiments of the present invention relate to
an array substrate, a manufacturing method thereof and
an organic light-emitting diode (OLED) display device.
[0002] OLED is considered to be one of the most im-
portant display technologies in the future due to the ad-
vantages of simple manufacturing process, low cost, free
adjustment of emission colors within visible regions, large
scale, flexible bending and the like. More particularly, the
power efficiency of a white OLED (WOLED) has exceed-
ed 60 lm/W and the service life of the WOLED has
reached 20,000 hours or more, greatly promoting the de-
velopment of the WOLED.
[0003] FIG. 1 is a schematic structural view of the tra-
ditional OLED array substrate, which specifically illus-
trates a structure of a pixel unit. The structure comprises
(from bottom to top): a first gate electrode 2, a second
gate electrode 2’ and gate lines (not illustrated in the fig-
ure) formed on a substrate 1, a gate insulating layer 3
formed on the first gate electrode 2, the second gate elec-
trode 2’ and the gate lines, a first active layer 4 and a
second active layer 4’ formed on the gate insulating layer
3, an insulating interlayer 5 formed on the first active layer
4 and the second active layer 4’, a first source-drain layer
6 (including a first source electrode and a first drain elec-
trode) and a second source-drain layer 6’ (including a
second source electrode and a second drain electrode)
formed on the insulating interlayer 5, and a passivation
layer 7 formed on the first source-drain layer 6 and the
second source-drain layer 6’. The first gate electrode 2,
the gate insulating layer 3, the first active layer 4, the
insulating interlayer 5 and the first source-drain layer 6
constitute a switch thin-film transistor (switch TFT); the
second gate electrode 2’, the gate insulating layer 3, the
second active layer 4’, the insulating interlayer 5 and the
second source-drain layer 6’ constitute a drive thin-film
transistor (drive TFT). The passivation layer 7, a color
filter 9, a resin layer 10, a first electrode 11 of an OLED,
a pixel defining layer 12, an organic emission layer 13,
and a second electrode 14 of the OLED are disposed
above the first source-drain layer 6 and the second
source-drain layer 6’ in sequence. The first electrode 11
is a transparent electrode, and light emitted by the or-
ganic emission layer is emitted after running through the
first electrode and various layers under the first electrode.
The OLED is disposed in a pixel region of the pixel unit
(in general, a display area of the pixel unit, except for a
TFT).
[0004] In the structure, as illustrated by dotted lines in
FIG. 1, a storage capacitor is formed between the second
gate electrode 2’ and the second source-drain layer 6’.
An equivalent circuit diagram of the pixel unit is as illus-
trated in FIG. 2, in which Cs refers to the storage capac-
itor. As the WOLED requires a large driving current, a
WOLED display device has large power consumption. In

order to reduce the power consumption, a structure of
the storage capacitor is formed on the substrate. The
storage capacitor has the function of supplying one part
of driving current for the WOLED in such a way that the
driving current supplied by an electric power source can
be correspondingly reduced, and hence the power con-
sumption can be reduced. However, it can be seen from
FIG. 1 that as two insulating layers are interposed be-
tween the second gate electrode 2’ and the drain elec-
trode of the second source-drain layer 6’, the distance is
large and the capacitance is small.

SUMMARY

[0005] One embodiment of the present invention pro-
vides an array substrate, comprising a plurality of pixel
units disposed on a substrate, each pixel unit comprising
a thin-film transistor (TFT) structure formed on the sub-
strate and an organic light-emitting diode (OLED) driven
by the TFT structure, the TFT structure comprising a drive
TFT, wherein a drain electrode of the drive TFT is con-
nected with the OLED; a gate electrode and the drain
electrode of the drive TFT are at least partially overlapped
to form a storage capacitor; and a recess is formed in an
insulating layer interposed between the gate electrode
and the drain electrode corresponding to an overlapped
area of the gate electrode and the drain electrode of the
drive TFT, so that a distance between the gate electrode
and the drain electrode is less than a thickness of a part
of the insulating layer in an area other than the non-over-
lapped area.
[0006] In one example, the drain electrode is disposed
over the gate electrode; and a part of the drain electrode
is formed in the recess.
[0007] In one example, the TFT structure comprises:
a first gate electrode and a second gate electrode formed
on the substrate, a gate insulating layer formed on the
first gate electrode and the second gate electrode, a first
active layer and a second active layer formed on the gate
insulating layer, a first source electrode and a first drain
electrode formed on the first active layer, and a second
source electrode and a second drain electrode formed
on the second active layer; the first drain electrode is
connected with the second gate electrode; the first gate
electrode, the gate insulating layer, the first active layer,
the first source electrode and the first drain electrode
constitute a switch TFT; and the second gate electrode,
the gate insulating layer, the second active layer, the sec-
ond source electrode and the second drain electrode
constitute the drive TFT; and the OLED is disposed in a
pixel region of the pixel unit and comprises a transparent
first electrode, an emission layer and a second electrode;
the first electrode is connected with the second drain
electrode; the second drain electrode and the second
gate electrode are at least partially overlapped to form
the storage capacitor; and the insulating layer interposed
between the second drain electrode and the second gate
electrode comprises the gate insulating layer.
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[0008] In one example, an insulating interlayer is fur-
ther formed between the second active layer and the sec-
ond drain electrode; the insulating layer comprises the
insulating interlayer and the gate insulating layer; the re-
cess is formed in a surface of the insulating interlayer
close to the second drain electrode; and the depth of the
recess is less than the thickness of the insulating inter-
layer.
[0009] In one example, an insulating interlayer is fur-
ther formed between the second active layer and the sec-
ond drain electrode; the insulating layer comprises the
insulating interlayer and the gate insulating layer; a
through hole is formed in the insulating interlayer corre-
sponding to the overlapped area; and the through hole
and a surface of the gate insulating layer form the recess.
[0010] In one example, an insulating interlayer is fur-
ther formed between the second active layer and the sec-
ond drain electrode; the insulating layer comprises the
insulating interlayer and the gate insulating layer; a
through hole is formed in the insulating interlayer corre-
sponding to the overlapped area; a sub-recess is formed
in the gate insulating layer corresponding to the over-
lapped area; the through hole and the sub-recess form
the recess; and the depth of the sub-recess is less than
the thickness of the gate insulating layer.
[0011] In one example, the pixel unit further comprises:
a color filter formed between a layer provided with the
OLED and a layer provided with the TFT structure.
[0012] In one example, the color filter is disposed on
a passivation layer above the drive TFT.
[0013] Another embodiment of the invention provides
a method for manufacturing an array substrate, compris-
ing the following steps of: forming patterns of a first gate
electrode, a second gate electrode, an insulating layer,
a first active layer and a second active layer on a sub-
strate; forming patterns of a through hole and a recess
in the insulating layer; forming patterns of a first source
electrode, a first drain electrode, a second source elec-
trode and a second drain electrode in such a way that
the second drain electrode and the second gate electrode
are at least partially overlapped and an overlapped area
of the second drain electrode and the second gate elec-
trode corresponds to the recess, so that a distance be-
tween the second gate electrode and the second drain
electrode is less than the thickness of a part of the insu-
lating layer in an area other than the non-overlapped ar-
ea; and forming patterns of a color filter and an OLED.
[0014] In one example, the insulating layer comprises
a gate insulating layer; and forming the patterns of the
through hole and the recess in the insulating layer com-
prises: by patterning process, forming the through hole
in the gate insulating layer corresponding to a connection
area of the first drain electrode and the second gate elec-
trode, and forming the recess in the gate insulating layer
corresponding to the overlapped area of the second drain
electrode and the second gate electrode.
[0015] In one example, the insulating layer comprises
a gate insulating layer formed on the first gate electrode

and the second gate electrode and an insulating inter-
layer formed on the first active layer and the second ac-
tive layer; and the patterns of the through hole and the
recess are formed in the insulating layer by one pattern-
ing process.
[0016] In one example, forming the patterns of the
through hole and the recess in the insulating layer com-
prises: by patterning process, forming a first through hole
running through the gate insulating layer and the insulat-
ing interlayer at a connection area of the first drain elec-
trode and the second gate electrode; forming a second
through hole running through the insulating interlayer at
a connection area of the first source electrode and the
first active layer; forming a third through hole running
through the insulating interlayer at a connection area of
the first drain electrode and the first active layer; forming
a fourth through hole running through the insulating in-
terlayer at a connection area of the second source elec-
trode and the second active layer; and forming the recess
at the overlapped area of the second drain electrode and
the second gate electrode.
[0017] In one example, forming the recess at the over-
lapped area of the second drain electrode and the second
gate electrode comprises: forming the recess in the in-
sulating interlayer corresponding to the overlapped area;
or, forming a through hole in the insulating interlayer cor-
responding to the overlapped area, and the through hole
and a surface of the gate insulating layer forming the
recess; or, forming a through hole at the corresponding
overlapped area on the insulating interlayer, forming a
sub-recess in the gate insulating layer corresponding to
overlapped area, and the through hole and the sub-re-
cess forming the recess.
[0018] Another embodiment of the present invention
provides an OLED display device, which comprises the
array substrate according to any embodiment of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] In order to clearly illustrate the technical solution
of the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it
is obvious that the described drawings are only related
to some embodiments of the invention and thus are not
limitative of the invention.

FIG. 1 is a schematic structural view of a traditional
array substrate;
FIG. 2 is an equivalent circuit diagram of a pixel unit
in the array substrate in FIG. 1;
FIG. 3 is a schematic structural view of an array sub-
strate provided by an embodiment of the present in-
vention;
FIG. 4 is an enlarged view of a recess of the array
substrate in FIG. 3;
FIG. 5 is a schematic diagram of a substrate obtained
by forming patterns of a gate electrode, an insulating
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layer and an active layer in manufacturing the array
substrate in FIG. 3;
FIG. 6 is a schematic diagram of a substrate obtained
by forming a through hole and a recess on the sub-
strate in FIG. 5; and
FIG. 7 is a schematic diagram of a substrate obtained
by forming source/drain electrodes on the substrate
in FIG. 6.

DETAILED DESCRIPTION

[0020] In order to make objects, technical details and
advantages of the embodiments of the invention appar-
ent, the technical solutions of the embodiment will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the invention. It is obvious that the described embod-
iments are just a part but not all of the embodiments of
the invention. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the invention.
[0021] The array substrate provided by the present in-
vention comprises a plurality of pixel units disposed on
a substrate, wherein each pixel unit includes a TFT struc-
ture formed on the substrate and an OLED driven by the
TFT structure and disposed in a pixel region of the pixel
unit. In addition, the TFT structure includes a drive TFT,
wherein a drain electrode of the drive TFT is connected
with the OLED; a gate electrode and the drain electrode
of the drive TFT are at least partially overlapped to form
a storage capacitor; and a recess is formed an insulating
layer interposed between the gate electrode and the
drain electrode corresponding to an overlapped area of
the gate electrode and the drain electrode of the drive
TFT, so that the distance between the gate electrode and
the drain electrode is less than the thickness of a part of
the insulating layer corresponding to the non-overlapped
area (in an area other than the overlapped area). The
structure reduces the distance between the gate elec-
trode and the drain electrode and hence increases the
storage capacitance formed between the gate electrode
and the drain electrode and reduces the driving power
of the array substrate. Description will be given below by
taking a bottom-gate TFT WOLED array substrate as an
example.
[0022] As illustrated in FIG. 3, the array substrate com-
prises (from bottom to top): a first gate electrode 2, a
second gate electrode 2’ and gate lines (not illustrated
in the figure) formed on a substrate 1, a gate insulating
layer 3 formed on the first gate electrode 2, the second
gate electrode 2’ and the gate lines, a first active layer 4
and a second active layer 4’ formed on the gate insulating
layer 3, an insulating interlayer 5 formed on the first active
layer 4 and the second active layer 4’, a first source-drain
layer 6 (including a first source electrode and a first drain
electrode) and a second source-drain layer 6’ (including
a second source electrode and a second drain electrode)

formed on the insulating interlayer 5, and a passivation
layer 7 formed on the first source-drain layer 6 and the
second source-drain layer 6’. The first gate electrode 2,
the gate insulating layer 3, the first active layer 4, the
insulating interlayer 5 and the first source-drain layer 6
constitute a switch TFT. The second gate electrode 2’,
the gate insulating layer 3, the second active layer 4’, the
insulating interlayer 5 and the second source-drain layer
6’ constitute a drive TFT. The passivation layer 7, a color
filter 9, a resin layer 10, a first electrode 11 of an OLED,
a pixel defining layer 12, an organic emission layer 13,
and a second electrode 14 of the OLED are disposed on
the first source-drain layer 6 and the second source-drain
layer 6’ in sequence. The first electrode 11 is a transpar-
ent electrode; and light emitted by the organic emission
layer is emitted after running through the first electrode
and various layers under the first electrode.
[0023] For instance, the color filter 9 is formed between
a layer provided with the OLED and a layer provided with
the TFT structure.
[0024] In the structure, the second gate electrode 2’
and a drain electrode (hereinafter referred to as the sec-
ond drain electrode) of the second source-drain layer 6’
are at least partially overlapped to form a storage capac-
itor; and an insulating layer formed by the gate insulating
layer 3 and the insulating interlayer 5 is interposed be-
tween the second gate electrode 2’ and the second drain
electrode. In order to increase the storage capacitance,
a recess is formed in the insulating layer at position cor-
responding to the overlapped area and one part of the
second drain electrode is formed in the recess, so that
the distance between the second gate electrode 2’ and
the second drain electrode is less than the thickness of
the insulating layer corresponding to the non-overlapped
area. That is to say, compared to the traditional storage
capacitor structure, the distance between two plate elec-
trodes (the second gate electrode 2’ and the second drain
electrode) of the storage capacitor is reduced and the
storage capacitance is increased.
[0025] In the embodiment, the insulating layer between
the two plate electrodes of the storage capacitor consists
of the gate insulating layer 3 and the insulating interlayer
5, and the recess has three structures:
[0026] Structure 1: the recess is formed on a surface
of the insulating interlayer 5 close to the second drain
electrode, and the depth of the recess is less than the
thickness of the insulating interlayer 5, namely the recess
is formed in the insulating interlayer 5;
[0027] Structure 2: a through hole is formed in the in-
sulating interlayer 5 corresponding to the overlapped ar-
ea, and the through hole and a surface of the gate insu-
lating layer 3 form the recess; and
[0028] Structure 3: as illustrated in FIG. 4, a through
hole 16 is formed in the insulating interlayer 5 corre-
sponding to the overlapped area; a sub-recess 15 is
formed in the gate insulating layer 3 corresponding to the
overlapped area; the through hole 16 and the sub-recess
15 form the recess. The depth of the sub-recess 15 is
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less than the thickness of the gate insulating layer 3.
[0029] In the three structures, as for the recess with
the structure 3, the distance between the second gate
electrode 2’ and the second drain electrode is minimum,
and the formed storage capacitance is maximum. The
storage capacitance corresponding to the structure 2 is
secondary. The storage capacitance corresponding to
the structure 1 has the smallest increase.
[0030] The insulating layer between the two plate elec-
trodes (the second gate electrode 2’ and the second drain
electrode) of the storage capacitor may also only include
the gate insulating layer 3. At this point, only the recess
is formed in the surface of the gate insulating layer 3, so
that one part of the second drain electrode is formed in
the recess.
[0031] The embodiment of the present invention fur-
ther provides a method for manufacturing the array sub-
strate, which comprises:
[0032] Step 1: as illustrated in FIG. 5, forming patterns
of a first gate electrode 2, a second gate electrode 2’, an
insulating layer, a first active layer 4 and a second active
layer 4’. The insulating layer includes a gate insulating
layer 3 and an insulating interlayer 5. The step is mainly
as follows: corresponding film layers are formed (by coat-
ing, sputtering, deposition and the like), and hence pat-
terns of the corresponding layers are formed by pattern-
ing process (the patterning process generally includes
photoresist coating, exposure, development, etching,
photoresist removing and the like). The step is basically
the same with the step in the traditional method for man-
ufacturing the array substrate, and will not be further de-
scribed.
[0033] Step 2: forming patterns of a through hole and
a recess in the insulating layer. More specifically, as il-
lustrated in FIG. 6, by patterning process, a first through
hole 21 running through the gate insulating layer and the
insulating interlayer is formed at a connection area of the
first drain electrode and the second gate electrode; a
second through hole 22 running through the insulating
interlayer is formed at a connection area of the first source
electrode and the first active layer; a third through hole
23 running through the insulating interlayer is formed at
a connection area of the first drain electrode and the first
active layer; a fourth though hole 24 running through the
insulating interlayer is formed at a connection area of the
second source electrode and the second active layer;
and a recess 25 is formed at an overlapped area of the
second drain electrode and the second gate electrode.
In the step, as the through holes have different depths,
a half-tone mask may be adopted to achieve the devel-
opment and exposure of photoresist. The through hole
21 is formed by a first etching process and then the
through holes 22, 23 and 24 are formed by a second
etching process. In addition, the recess 25 is also formed
by the second etching process. The etching of the recess
25 includes the following three modes:
[0034] Mode 1: forming the recess 25 in the insulating
interlayer 5 corresponding to the overlapped area. As the

depth of the recess is preferably the same with that of
the through holes 22, 23 and 24, the phenomenon of
over-etching in the etching process of the recess 25 can
be avoided.
[0035] Mode 2: forming the through hole in the insulat-
ing interlayer 5 corresponding to the overlapped area,
and the through hole 16 (as illustrated in FIG. 4) and a
surface of the gate insulating layer 3 forming the recess
25. In the mode, the overlapped area must be over-
etched to form the recess 25.
[0036] Mode 3: forming the through hole 16 in the in-
sulating interlayer 5 corresponding to the overlapped ar-
ea, forming a sub-recess 15 (as illustrated in FIG. 4) in
the gate insulating layer 3 corresponding to the over-
lapped area, and the through hole 16 and the sub-recess
15 forming the recess 25. The mode 3 is as illustrated in
FIG. 6.
[0037] In the above three modes for forming the re-
cess, the patterns of the through hole and the recess are
formed in the insulating layer only by one patterning proc-
ess no matter which mode is adopted.
[0038] Step 3: as illustrated in FIG. 7, forming patterns
of the first source-drain layer 6 (including the first source
electrode and the first drain electrode) and the second
source-drain layer 6’ (including the second source elec-
trode and the second drain electrode). The second drain
electrode and the second gate electrode are at least par-
tially overlapped, and one part of the second drain elec-
trode is formed in the recess 25 (that is to say, the over-
lapped area of the second drain electrode and the second
gate electrode corresponds to the recess 25), so that the
distance between the second gate electrode and the sec-
ond drain electrode is less than the thickness of the in-
sulating layer corresponding to the non-overlapped area.
[0039] Step 4: forming patterns of a color filter and an
OLED. The fmally formed array substrate is as illustrated
in FIG. 3.
[0040] If only the gate insulating layer 3 is formed in
the step 1, in the step 2, the through hole is only formed
in the gate insulating layer 3 at the connection area of
the first drain electrode and the second gate electrode,
and the recess is formed in the gate insulating layer at
the overlapped area of the second drain electrode and
the second gate electrode.
[0041] The embodiment of the present invention fur-
ther provides an OLED display device, which comprises
the foregoing array substrate. The display device may
be electronic paper, an OLED panel, an OLED display,
an OLED TV, a digital picture frame, a mobile phone, a
tablet PC or any other product or component with display
function.
[0042] The foregoing is merely exemplary embodi-
ments of the invention, but is not used to limit the protec-
tion scope of the invention. The protection scope of the
invention shall be defined by the attached claims.
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Claims

1. An array substrate, comprising a plurality of pixel
units disposed on a substrate, each pixel unit com-
prising a thin-film transistor (TFT) structure formed
on the substrate and an organic light-emitting diode
(OLED) driven by the TFT structure, the TFT struc-
ture comprising a drive TFT, wherein
a drain electrode of the drive TFT is connected with
the OLED; a gate electrode and the drain electrode
of the drive TFT are at least partially overlapped to
form a storage capacitor; and
a recess is formed in an insulating layer interposed
between the gate electrode and the drain electrode
corresponding to an overlapped area of the gate
electrode and the drain electrode of the drive TFT,
so that a distance between the gate electrode and
the drain electrode is less than a thickness of a part
of the insulating layer in an area other than the non-
overlapped area.

2. The array substrate according to claim 1, wherein
the drain electrode is disposed over the gate elec-
trode; and a part of the drain electrode is formed in
the recess.

3. The array substrate according to claim 1 or 2, where-
in the TFT structure comprises: a first gate electrode
and a second gate electrode formed on the sub-
strate, a gate insulating layer formed on the first gate
electrode and the second gate electrode, a first ac-
tive layer and a second active layer formed on the
gate insulating layer, a first source electrode and a
first drain electrode formed on the first active layer,
and a second source electrode and a second drain
electrode formed on the second active layer; the first
drain electrode is connected with the second gate
electrode; the first gate electrode, the gate insulating
layer, the first active layer, the first source electrode
and the first drain electrode constitute a switch TFT;
and the second gate electrode, the gate insulating
layer, the second active layer, the second source
electrode and the second drain electrode constitute
the drive TFT; and
the OLED is disposed in a pixel region of the pixel
unit and comprises a transparent first electrode, an
emission layer and a second electrode; the first elec-
trode is connected with the second drain electrode;
the second drain electrode and the second gate elec-
trode are at least partially overlapped to form the
storage capacitor; and the insulating layer inter-
posed between the second drain electrode and the
second gate electrode comprises the gate insulating
layer.

4. The array substrate according to claim 3, wherein
an insulating interlayer is further formed between the
second active layer and the second drain electrode;

the insulating layer comprises the insulating interlay-
er and the gate insulating layer; the recess is formed
in a surface of the insulating interlayer close to the
second drain electrode; and the depth of the recess
is less than the thickness of the insulating interlayer.

5. The array substrate according to claim 3, wherein
an insulating interlayer is further formed between the
second active layer and the second drain electrode;
the insulating layer comprises the insulating interlay-
er and the gate insulating layer; a through hole is
formed in the insulating interlayer corresponding to
the overlapped area; and the through hole and a sur-
face of the gate insulating layer form the recess.

6. The array substrate according to claim 3, wherein
an insulating interlayer is further formed between the
second active layer and the second drain electrode;
the insulating layer comprises the insulating interlay-
er and the gate insulating layer; a through hole is
formed in the insulating interlayer corresponding to
the overlapped area; a sub-recess is formed in the
gate insulating layer corresponding to the over-
lapped area; the through hole and the sub-recess
form the recess; and the depth of the sub-recess is
less than the thickness of the gate insulating layer.

7. The array substrate according to any one of claims
1 to 6, wherein the pixel unit further comprises:

a color filter formed between a layer provided
with the OLED and a layer provided with the TFT
structure.

8. The array substrate according to claim 7, wherein
the color filter is disposed on a passivation layer
above the drive TFT.

9. A method for manufacturing an array substrate, com-
prising the following steps of:

forming patterns of a first gate electrode, a sec-
ond gate electrode, an insulating layer, a first
active layer and a second active layer on a sub-
strate;
forming patterns of a through hole and a recess
in the insulating layer;
forming patterns of a first source electrode, a
first drain electrode, a second source electrode
and a second drain electrode in such a way that
the second drain electrode and the second gate
electrode are at least partially overlapped and
an overlapped area of the second drain elec-
trode and the second gate electrode corre-
sponds to the recess, so that a distance between
the second gate electrode and the second drain
electrode is less than the thickness of a part of
the insulating layer in an area other than the non-

9 10 



EP 2 743 983 A1

7

5

10

15

20

25

30

35

40

45

50

55

overlapped area; and
forming patterns of a color filter and an OLED.

10. The method for manufacturing the array substrate
according to claim 9, wherein the insulating layer
comprises a gate insulating layer; and forming the
patterns of the through hole and the recess in the
insulating layer comprises:

by patterning process, forming the through hole
in the gate insulating layer corresponding to a
connection area of the first drain electrode and
the second gate electrode, and forming the re-
cess in the gate insulating layer corresponding
to the overlapped area of the second drain elec-
trode and the second gate electrode.

11. The method for manufacturing the array substrate
according to claim 9, wherein the insulating layer
comprises a gate insulating layer formed on the first
gate electrode and the second gate electrode and
an insulating interlayer formed on the first active lay-
er and the second active layer; and the patterns of
the through hole and the recess are formed in the
insulating layer by one patterning process.

12. The method for manufacturing the array substrate
according to claim 11, wherein forming the patterns
of the through hole and the recess in the insulating
layer comprises:

by patterning process, forming a first through
hole running through the gate insulating layer
and the insulating interlayer at a connection area
of the first drain electrode and the second gate
electrode; forming a second through hole run-
ning through the insulating interlayer at a con-
nection area of the first source electrode and the
first active layer; forming a third through hole
running through the insulating interlayer at a
connection area of the first drain electrode and
the first active layer; forming a fourth through
hole running through the insulating interlayer at
a connection area of the second source elec-
trode and the second active layer; and forming
the recess at the overlapped area of the second
drain electrode and the second gate electrode.

13. The method for manufacturing the array substrate
according to claim 12, wherein forming the recess
at the overlapped area of the second drain electrode
and the second gate electrode comprises:

forming the recess in the insulating interlayer
corresponding to the overlapped area; or,
forming a through hole in the insulating interlayer
corresponding to the overlapped area, and the
through hole and a surface of the gate insulating

layer forming the recess; or,
forming a through hole at the corresponding
overlapped area on the insulating interlayer,
forming a sub-recess in the gate insulating layer
corresponding to overlapped area, and the
through hole and the sub-recess forming the re-
cess.

14. An OLED display device, comprising the array sub-
strate according to any one of claims 1 to 8.
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