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ARRAY SUBSTRATE OF OLED DISPLAY
DEVICE AND MANUFACTURING METHOD
THEREOF

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technologies, and more particularly to an array substrate of
an OLED display device and a manufacturing method
thereof.

BACKGROUND OF THE INVENTION

[0002] A manufacturing method of a conventional array
substrate of an OLED display device includes: during pro-
cessing an active layer, continuously depositing buffer layers
and amorphous silicon layers; doping channels of thin film
transistors by a first mask; defining an active area by a
second mask, and depositing a silica as a gate electrode
oxide layer; depositing a metal layer and defining a first
metal layer (also called scan electrode) by a third mask;
using the first metal layer as a mask to form a light doping
drain area with a high resistance value by injecting low dose
ions; defining N-type and P-type doped low temperature
poly silicon areas, and using a silica/silicon nitride film as a
protecting layer; defining contact holes and a second metal
layer (also called signal electrode) by a sixth mask and a
seventh mask, respectively, and coating an organic material
as a flattened protecting layer by different methods; defining
vias by a eighth mask; and finally, depositing a transparent
electro-conductive electrode and then defining it by a ninth
mask, and transforming an amorphous indium tin oxide into
a polycrystalline indium tin oxide film by a high temperature
annealing process.

[0003] As mentioned above, the conventional array sub-
strate of the OLED display device has a more complex
manufacturing method, and a lower production efficiency.
Furthermore, because the manufacturing process is more
complex, the related procedures will be influenced by elec-
tro-conductive particles produced during the processes, so as
to influence the quality of the products.

SUMMARY OF THE INVENTION

[0004] The present invention provides a manufacturing
method of an array substrate of an OLED display device, the
manufacturing process of which is simple, so as to solve
technical problems of the prior art: a conventional array
substrate of an OLED display device has a more complex
manufacturing method, and a lower production efficiency;
and because the manufacturing process is more complex, the
related procedures will be influenced by electro-conductive
particles produced during the processes, so as to influence
the quality of the products.

[0005] To solve the above-mentioned problems, the pres-
ent invention provides technical solutions as follows:
[0006] The present invention provides a manufacturing
method of an array substrate of an OLED display device,
which comprises steps of:

[0007] providing a substrate;

[0008] using a first mask pattern to form a semiconductor
pattern on the substrate, which includes active areas of a first
thin film transistor and a second thin film transistor in each
driving unit;

[0009] based on the above pattern, using a second mask
pattern to form an electro-conductive channel of the first thin
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film transistor and an electro-conductive channel of the
second thin film transistor on the substrate; and using an
ion-injection method to form a channel doping area, and
form a source electrode doping area and a drain electrode
doping area beside two sides of each of the channel doping
areas;

[0010] based on the above pattern, forming a pattern of an
insulation layer;

[0011] based on the above pattern, using a third mask
pattern to form a pattern of a first metal layer, which includes
a gate electrode of the first thin film transistor and a gate
electrode of the second thin film transistor;

[0012] based on the above pattern, forming a pattern of an
interlayer; and using an fourth mask pattern to form a via
which is in the first thin film transistor and passes through
the insulation layer and the interlayer, and a via which is in
the second thin film transistor and passes through the
insulation layer and the interlayer:

[0013] based on the above pattern, using a fifth mask
pattern to form a pattern of a second metal layer, which
includes a source electrode and a drain electrode of the first
thin film transistor, a source electrode and a drain electrode
of the second thin film transistor, and a data line and a pixel
electrode; and

[0014] based on the above pattern, forming a protecting
layer, and etching to remove the protecting layer on the
surface of the pixel electrode through a sixth mask pattern.
[0015] Based on the above pattern, forming a hole-inject
layer and a hole-transport layer.

[0016] Preferably, the second metal layer is selected from
a material of a graphene film.

[0017] Preferably, before forming the semiconductor pat-
tern, a buffer layer is formed on the substrate.

[0018] Preferably, the step of forming a semiconductor
pattern on the substrate comprises: using a method of
physical vapor deposition to deposit a layer of a-Si film on
the substrate, and then using a wet etching method to process
the a-Si film by the first mask pattern, so as to form the
active areas of the first thin film transistor and the second
thin film transistor.

[0019] The present invention further provides a manufac-
turing method of an array substrate of an OLED display
device, which comprises steps of:

[0020] providing a substrate;

[0021] using a first mask pattern to form a semiconductor
pattern on the substrate, which includes active areas of a first
thin film transistor and a second thin film transistor in each
driving unit;

[0022] based on the above pattern, using a second mask
pattern to form an electro-conductive channel of the first thin
film transistor and an electro-conductive channel of the
second thin film transistor on the substrate; and using an
ion-injection method to form a channel doping area, and
form a source electrode doping area and a drain electrode
doping area beside two sides of each of the channel doping
areas;

[0023] based on the above pattern, forming a pattern of an
insulation layer;

[0024] based on the above pattern, using a third mask
pattern to form a pattern of a first metal layer, which includes
a gate electrode of the first thin film transistor and a gate
electrode of the second thin film transistor;

[0025] based on the above pattern, forming a pattern of an
interlayer; and using an fourth mask pattern to form a via
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which is in the first thin film transistor and passes through
the insulation layer and the interlayer, and a via which is in
the second thin film transistor and passes through the
insulation layer and the interlayer; and

[0026] based on the above pattern, using a fifth mask
pattern to form a pattern of a second metal layer, which
includes a source electrode and a drain electrode of the first
thin film transistor, a source electrode and a drain electrode
of the second thin film transistor, and a data line and a pixel
electrode.

[0027] Based on the above pattern, forming a hole-inject
layer and a hole-transport layer.

[0028] Preferably, the second metal layer is selected from
a material of a graphene film.

[0029] Preferably, before forming the semiconductor pat-
tern, a buffer layer is formed on the substrate.

[0030] Preferably, the step of forming a semiconductor
pattern on the substrate comprises: using a method of
physical vapor deposition to deposit a layer of a-Si film on
the substrate, and then using a wet etching method to process
the a-Si film by the first mask pattern, so as to form the
active areas of the first thin film transistor and the second
thin film transistor.

[0031] According to the above-mentioned object of the
present invention, the present invention further provides an
array substrate of an OLED display device, which com-

prises:
[0032] a substrate;
[0033] an active layer formed on the substrate and includ-

ing a channel doping area, a source electrode doping area,
and a drain electrode doping area of a first thin film
transistor; and a channel doping area, a source electrode
doping area, and a drain electrode doping area of a second
thin film transistor;

[0034] a gate electrode insulation layer formed above the
substrate;
[0035] a first metal layer formed above the substrate and

including a gate electrode of the first thin film transistor and
a gate electrode of the second thin film transistor;

[0036] an interlayer formed above the substrate;

[0037] wvias passing through the interlayer and the gate
electrode insulation layer; and

[0038] a second metal layer formed above the substrate
and including a source electrode and a drain electrode of the
first thin film transistor; a source electrode and a drain
electrode of the second thin film transistor; and a data line
and a pixel electrode;

[0039] wherein, the source electrode of the first thin film
transistor 1s connected with the data line; the drain electrode
of the first thin film transistor is connected with the gate
electrode of the second thin film transistor;, and the drain
electrode of the second thin film transistor is connected with
the pixel electrode.

[0040] Preferably, a protecting layer is formed above the
substrate, and a portion of the protecting layer which is on
the surface of the pixel electrode is etched.

[0041] Preferably, a hole-inject layer and a hole-transport
layer are formed above the substrate.

[0042] Preferably, the second metal layer is selected from
a material of a graphene film.

[0043] Preferably, a buffer layer is formed between the
active layer and the substrate.

[0044] The advantageous effects of the present invention
are: compared with a manufacturing method of a conven-
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tional array substrate, in the manufacturing method of the
present invention, the data line, the source electrode, the
drain electrode, and the pixel electrode can be obtained by
the same mask, so that the required masks for processing the
different electrodes are saved, and the required masks for
forming the vias to connect with the electrodes in the
different layers are also reduced. Thus, the exposing pro-
cesses is reduced; the process complexity is lowered; the
material is saved; the processing time is shortened; and the
processing cost is simultaneously decreased.

DESCRIPTION OF THE DRAWINGS

[0045] In order to more clearly illustrate technical solu-
tions of embodiments or in the prior art, accompany draw-
ings which need to be used in the description of the
embodiments or the prior art will be simply introduced.
Obviocusly, the accompany drawings in the following
description are merely some embodiments, and for those of
ordinary skill in the art, other embodiments can further be
obtained according to these accompany drawings without
contributing any creative work.

[0046] FIGS. 1a to 1f are schematic views showing the
manufacturing processes of an array substrate of an OLED
display device of the present invention.

[0047] FIG. 2 is a schematic cross-sectional view of the
array substrate of the OLED display device of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0048] The foregoing objects, features, and advantages
adopted by the present invention can be best understood by
referring to the following detailed description of the pre-
ferred embodiments and the accompanying drawings. Fur-
thermore, the directional terms described in the present
invention, such as upper, lower, front, rear, left, right, inside,
outer, side, etc., are only directions with reference to the
accompanying drawings, so that the used directional terms
are used to describe and understand the present invention,
but the present invention is not limited thereto. In the
drawings, units with similar structures use the same numer-
als.

[0049] The present invention can solve the technical prob-
lems of the prior art: a conventional array substrate of an
OLED display device has a more complex manufacturing
method, and a lower production efficiency; and because it
needs more manufacturing processes, the cost is increased,
and the related procedures will be influenced by electro-
conductive particles produced during the processes, so as to
influence the quality of the products.

[0050] The present invention provides a manufacturing
method of an array substrate of an OLED display device,
which comprises the following steps of:

[0051] S101: refer now to FIG. 1a, providing a substrate
100; and using a first mask pattern to form a semiconductor
pattern on the substrate 100, which includes an active area
101 of a first thin film transistor and an active area 102 of a
second thin film transistor in each driving unit.

[0052] Specifically, by a method of physical vapor depo-
sition (PVD), a layer of a-Si (amorphous silicon) film is
deposited on the substrate 100, and a wet etching method is
used to process the a-Si film by the first mask pattern, so as
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to form the active area 101 of the first thin film transistor and
the active area 102 of the second thin film transistor.
[0053] S102: refer now to FIG. 1b, based on the above
pattern, using a second mask pattern to form an electro-
conductive channel of the first thin film transistor and an
electro-conductive channel of the second thin film transistor
on the substrate 100; and using an ion-injection method to
form a channel doping area 103 of the first thin film
transistor, a channel doping area 104 of the second thin film
transistor, a source electrode doping area 105 and a drain
electrode doping area 106 beside two sides of the channel
doping area 103 of the first thin film transistor, and a source
electrode doping area 107 and a drain electrode doping area
108 beside two sides of the channel doping area 104 of the
second thin film transistor.

[0054] S103: refer now to FIG. 1¢, based on the above
pattern, forming a pattern of an insulation layer 109.
[0055] Specifically, by a method of chemical vapor depo-
sition (CVD), the insulation layer 109 is deposited on the
substrate 100 and the semiconductor pattern.

[0056] S104: refer now to FIG. 1¢, based on the above
pattern, using a third mask pattern to form a pattern of a first
metal layer, which includes a gate electrode 110 of the first
thin film transistor and a gate electrode 111 of the second
thin film transistor.

[0057] Specifically, by a method of PVD, the first metal
layer is deposited on the insulation layer 109, and a wet
etching method is used to process the first metal layer by the
third mask pattern, so as to form the gate electrode 110 of the
first thin film transistor and the gate electrode 111 of the
second thin film transistor.

[0058] S105: refer now to FIG. 1d, based on the above
pattern, forming a pattern of an interlayer 112; and using an
fourth mask pattern to form a via 113 which is in the first thin
film transistor and passes through the insulation layer 109
and the interlayer, and a via 114 which is in the second thin
film transistor and passes through the insulation layer 109
and the interlayer.

[0059] Specifically, a wet etching method is used to pro-
cess the interlayer 112 and the insulation layer 109 by the
fourth mask pattern, so as to form vias passing through the
insulation layer 109 and the interlayer, which includes a via
configured to connect the source electrode and the source
electrode doping area 105 of the first thin film transistor; a
via configured to connect the drain electrode and the drain
electrode doping area 106; a via configured to connect the
drain electrode and the gate electrode 111 of the second thin
film transistor; a via configured to connect the source
electrode and the source electrode doping area 107 of the
second thin film transistor; and a via configured to connect
the drain electrode and the drain electrode doping area 108
of the second thin film transistor.

[0060] S106: refer now to FIG. 1e, based on the above
pattern, using a fifth mask pattern to form a pattern of a
second metal layer, which includes a source electrode 115
and a drain electrode 116 of the first thin film transistor, and
a source electrode and a drain electrode 118 of the second
thin film transistor, and a data line and a pixel electrode.
[0061] Specifically, the source electrode of the second thin
film transistor is positioned in the same layer of the drain
electrode 116 of the first thin film transistor, and are posi-
tioned behind the drain electrode 116 of the first thin film
transistor, so that the source electrode of the second thin film
transistor is covered, and is not shown in the figures.
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[0062] Finally, refer now to FIG. 1f, based on the above
pattern, depositing a PV protecting layer 119, and etching
and removing the PV protecting layer 119 on the surface of
the pixel electrode, so as to finish the manufacture of the
array substrate.

[0063] Specifically, before manufacturing semiconductor
layers, a buffer layer is formed on the substrate.

[0064] Specifically, because the source electrode and drain
electrode of the first thin film transistor, the source electrode
and drain electrode of the second thin film transistor, and the
pixel electrode are manufactured in the same layer, they are
all selected from a material of a graphene film with high
electric conductivity and high transparency.

[0065] According to the above-mentioned method, an
array substrate of an OLED display device is obtained. refer
now to FIG. 2, the array substrate of the OLED display
device of the embodiment includes:

[0066] A substrate 201; an active layer formed on the
substrate 201 and including a channel doping area 202, a
source electrode doping area 203, and a drain electrode
doping area 204 of a first thin film transistor T1; and a
channel doping area 205, a source electrode doping area
206, and a drain electrode doping area 207 of a second thin
film transistor T2; a gate electrode insulation layer 208
formed above the substrate 201; a first metal layer formed
above the substrate 201 and including a gate electrode 211
of the first thin film transistor T1 and a gate electrode 212 of
the second thin film transistor T2; an interlayer 213 formed
above the substrate 201; vias passing through the interlayer
213 and the gate electrode insulation layer 208; and a second
metal layer formed above the substrate 201 and including a
source electrode 214 and a drain electrode 215 of the first
thin film transistor T1;, a source electrode and a drain
electrode 216 of the second thin film transistor T2; and a data
line and a pixel electrode; wherein, the source electrode 214
of the first thin film transistor T1 is connected with the data
line; the drain electrode 215 of the first thin film transistor
T1 is connected with the gate electrode 212 of the second
thin film transistor T2; and the drain electrode 216 of the
second thin film transistor T2 is connected with the pixel
electrode.

[0067] After the above-mentioned steps being finished, a
hole-inject layer, a hole-transport layer, an emitting layer, an
electron-transport layer, and an anode electrode are manu-
factured on the pixel electrode of the array substrate in order,
so as to obtain the OLED display device.

[0068] A drive unit of the OLED display device is com-
posed of two of the thin film transistors (TFT) and one
storage capacitor Cst, wherein the gate electrode of the first
thin film transistor T1 inputs a scan signal Vgate; the source
electrode of the first thin film transistor T1 inputs a data
signal Vdata; the drain electrode of the first thin film
transistor T1 is connected to the gate electrode of the second
thin film transistor T2; the source electrode of the second
thin film transistor T2 is connected to a digital power Vdd;
the drain electrode of the second thin film transistor T2 is
connected to a digital ground Vss; the storage capacitor Cst
is disposed between the gate electrode and source electrode
of the second thin film transistor T2; and an light-emitting
diode is series connected between the drain electrode of the
second thin film transistor T2 and the digital ground Vss.
[0069] Preferably, a protecting layer 217 is formed above
the substrate 201, and a portion of the protecting layer 217
which is on the surface of the pixel electrode is etched.
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[0070] Preferably, the hole-inject layer and the hole-trans-
port layer are formed above the substrate 201.

[0071] Preferably, the second metal layer is selected from
a material of a graphene film.

[0072] Preferably, a buffer layer is formed between the
active layer and the substrate 201.

[0073] The advantageous effects of the present invention
are: compared with a manufacturing method of a conven-
tional array substrate, in the manufacturing method of the
present invention, the data line, the source electrode, the
drain electrode, and the pixel electrode can be obtain by the
same mask, so that the required masks for processing the
different electrodes are saved, and the required masks for
forming the vias to connect with the electrodes in the
different layers are also reduced. Thus, the exposing pro-
cesses 1s reduced; the process complexity is lowered; the
material is saved; the processing time is shortened; and the
processing cost is simultaneously decreased.

[0074] The present invention has been described with
preferred embodiments thereof and it is understood that
many changes and modifications to the described embodi-
ment can be carried out without departing from the scope
and the spirit of the invention that is intended to be limited
only by the appended claims.

What is claimed is:

1. A manufacturing method of an array substrate of an
OLED display device, comprising steps of:

providing a substrate;

using a first mask pattern to form a semiconductor pattern
on the substrate, which includes active areas of a first
thin film transistor and a second thin film transistor in
each driving unit;

based on the above pattern, using a second mask pattern
to form an electro-conductive channel of the first thin
film transistor and an electro-conductive channel of the
second thin film transistor on the substrate; and using
an ion-injection method to form a channel doping area,
and form a source electrode doping area and a drain
electrode doping area beside two sides of each of the
channel doping areas;

based on the above pattern, forming a pattern of an
insulation layer;

based on the above pattern, using a third mask pattern to
form a pattern of a first metal layer, which includes a
gate electrode of the first thin film transistor and a gate
electrode of the second thin film transistor;

based on the above pattern, forming a pattern of an
interlayer; and using an fourth mask pattern to form a
via which is in the first thin film transistor and passes
through the insulation layer and the interlayer, and a via
which is in the second thin film transistor and passes
through the insulation layer and the interlayer;

based on the above pattern, using a fifth mask pattern to
form a pattern of a second metal layer, which includes
a source electrode and a drain electrode of the first thin
film transistor, a source electrode and a drain electrode
of the second thin film transistor, and a data line and a
pixel electrode; and

based on the above pattern, forming a protecting layer,
and etching to remove the protecting layer on the
surface of the pixel electrode through a sixth mask
pattern.
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2. The manufacturing method according to claim 1,
wherein based on the above pattern, forming a hole-inject
layer and a hole-transport layer.

3. The manufacturing method according to claim 1,
wherein the second metal layer is selected from a material of
a graphene film.

4. The manufacturing method according to claim 1,
wherein before forming the semiconductor pattern, a buffer
layer is formed on the substrate.

5. The manufacturing method according to claim 1,
wherein the step of forming a semiconductor pattern on the
substrate comprises:

using a method of physical vapor deposition to deposit a

layer of a-Si film on the substrate, and then using a wet
etching method to process the a-Si film by the first
mask pattern, so as to form the active areas of the first
thin film transistor and the second thin film transistor.

6. A manufacturing method of an array substrate of an
OLED display device, comprising steps of:

providing a substrate;

using a first mask pattern to form a semiconductor pattern

on the substrate, which includes active areas of a first
thin film transistor and a second thin film transistor in
each driving unit;

based on the above pattern, using a second mask pattern

to form an electro-conductive channel of the first thin
film transistor and an electro-conductive channel of the
second thin film transistor on the substrate; and using
an jon-injection method to form a channel doping area,
and form a source electrode doping area and a drain
electrode doping area beside two sides of each of the
channel doping areas;

based on the above pattern, forming a pattern of an

insulation layer;

based on the above pattern, using a third mask pattern to

form a pattern of a first metal layer, which includes a
gate electrode of the first thin film transistor and a gate
electrode of the second thin film transistor;
based on the above pattern, forming a pattern of an
interlayer; and using an fourth mask pattern to form a
via which is in the first thin film transistor and passes
through the insulation layer and the interlayer, and a via
which is in the second thin film transistor and passes
through the insulation layer and the interlayer; and

based on the above pattern, using a fifth mask pattern to
form a pattern of a second metal layer, which includes
a source electrode and a drain electrode of the first thin
film transistor, a source electrode and a drain electrode
of the second thin film transistor, and a data line and a
pixel electrode.

7. The manufacturing method according to claim 6,
wherein based on the above pattern, forming a hole-inject
layer and a hole-transport layer.

8. The manufacturing method according to claim 6,
wherein the second metal layer is selected from a material of
a graphene film.

9. The manufacturing method according to claim 6,
wherein before forming the semiconductor pattern, a buffer
layer is formed on the substrate.

10. The manufacturing method according to claim 6,
wherein the step of forming a semiconductor pattern on the
substrate comprises:

using a method of physical vapor deposition to deposit a

layer of a-Si film on the substrate, and then using a wet
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etching method to process the a-Si film by the first
mask pattern, so as to form the active areas of the first
thin film transistor and the second thin film transistor.

11. An array substrate of an OLED display device, com-

prising:

a substrate;

an active layer formed on the substrate and including: a
channel doping area, a source electrode doping area and
a drain electrode doping area of a first thin film tran-
sistor; and a channel doping area, a source electrode
doping area and a drain electrode doping area of a
second thin film transistor;

a gate electrode insulation layer formed above the sub-
strate:

a first metal layer formed above the substrate and includ-
ing a gate electrode of the first thin film transistor and
a gate electrode of the second thin film transistor;

an interlayer formed above the substrate;

vias passing through the interlayer and the gate electrode
insulation layer; and

a second metal layer formed above the substrate and
including: a source electrode and a drain electrode of
the first thin film transistor; a source electrode and a
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drain electrode of the second thin film transistor; and a
data line and a pixel electrode;

wherein the source electrode of the first thin film transis-

tor is connected with the data line; the drain electrode
of the first thin film transistor is connected with the gate
electrode of the second thin film transistor; and

the drain electrode of the second thin film transistor is

connected with the pixel electrode.

12. The array substrate according to claim 11, wherein a
protecting layer is formed above the substrate, and a portion
of the protecting layer which is on the surface of the pixel
electrode is etched.

13. The array substrate according to claim 11, wherein a
hole-inject layer and a hole-transport layer are formed above
the substrate.

14. The array substrate according to claim 11, wherein the
second metal layer is selected from a material of a graphene
film.

15. The array substrate according to claim 11, wherein a
buffer layer is formed between the active layer and the
substrate.
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