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OLED DEVICE, AMOLED DISPLAY DEVICE
AND METHOD FOR MANUFACTURING
SAME

TECHNICAL FIELD

[0001] Embodiments of the invention relate to an OLED
device, an AMOLED display device and a method for manu-
facturing the AMOLED device.

BACKGROUND

[0002] The basic structure of an organic light emitting
diode (OLED) includes an anode layer, functional layers and
acathode layer. The functional layers include a hole transport
layer, a light emitting layer and an electron transport layer.
When a proper voltage is provided across the cathode and the
anode, electrons and holes are injected from the cathode and
the anode into the electron layer and the hole transport layer,
and further migrate to the light emitting layer via the electron
layer and the hole transport layer, respectively. The holes and
electrons combine within the light emitting layer to generate
light, thereby achieving the property of light emitting of the
OLED device by itself.

[0003] Inorderto increase the light emitting efficiency, the
anode material for the OLED device must have a high work
function and light transmittance, while the cathode material
generally requires a low work function. Therefore, indium tin
oxide (ITO) transparent conductive film, which has a work
function of 4.5 eV-5.3 eV and a stable property and allows
light to transmit, is widely used as the anode material for an
OLED. A metal having a low work function, such as Al, Ca,
Li, Mg, etc., or a composite metal with alow work function is
generally used as the cathode material. However, the work
function of an ITO film or various metals itself is constant,
and increasing the work function of the ITO film or decreas-
ing the work functions of metals is primarily achieved by
conducting a surface treatment on them. Therefore, there is a
limited range within which the work function of electrodes of
the prior art OLED devices can be adjusted, which limits the
increase of the display efficiency of an OLED device.
[0004] Moreover, active matrix organic light emitting
diode (AMOLED) display device essentially consists of thin
film transistors (TFTs) and OLEDs. A TFT comprises struc-
tures such as a gate electrode, a gate insulation layer, a source
layer, drain and source electrodes, etc. An OLED comprises
structures such as an anode layer, a hole transport layer, a light
emitting layer, an electron transport layer, a cathode layer, etc.
The anode or cathode of the OLED is connected to the TFT.
This complicated structure causes an issue that an AMOLED
has to be prepared in a complicated manufacture process and
high production costs.

SUMMARY

[0005] Embodiments of the invention provide an OLED
device, an AMOLED display device and a method for manu-
facturing the AMOLED display for expanding the range
within which the work function of electrodes of the OLED
device can be adjusted, and meanwhile increasing the light
emitting efficiency of the OLED device, simplifying the
manufacture process of the AMOLED display device and
reducing production costs.

[0006] According to one aspect of the invention, there is
provided an OLED device comprising an anode layer, a func-
tional layer and a cathode layer, wherein at least one of the
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cathode layer and the anode layer is made of an oxide semi-
conductor material indium gallium zinc oxide (IGZ0).
[0007] According to another aspect of the invention, there
is provided an AMOLED display device comprising a TFT
active layer, a pixel electrode layer and an OLED device. The
OLED device comprises an anode layer and a functional
layer, the pixel electrode layer serving as the cathode layer of
the OLED device; alternatively, the OLED device comprises
ananode layer and a functional layer, the pixel electrode layer
serving as the cathode layer of the OLED device; and the TFT
active layer and the pixel electrode layer are formed from a
same [GZO film by a patterning process.

[0008] According to yet another aspect of the invention,
there is provided a method for manufacturing an AMOLED
display device comprising forming in sequence a gate elec-
trode and a gate insulation layer on a substrate; depositing an
1GZ0 film layer and patterning the IGZO film layer to obtain
a TFT active layer and a pixel electrode layer; forming in
sequence a source electrode, a drain electrode, and a pixel
defining layer, the pixel defining layer having an opening that
exposes the pixel electrode layer; and forming an OLED
device, wherein the pixel electrode layer serves as an anode or
a cathode of the OLED device.

[0009] Inthe OLED device provided in an embodiment of
the invention, an IGZO film is used for the cathode layer
and/or the anode layer, and compared with the prior art, the
work function of the electrode of the OLED device has a
wider range within which it can be adjusted, and meanwhile
the light emitting efficiency of the OLED device is improved.
[0010] Embodiments of the invention provide an
AMOLED display device and a method for manufacturing
the AMOLED display device, the TFT active layer and the
pixel electrode layer are formed from the same IGZO film by
a same deposition, photolithography and etching process.
This pixel electrode layer serves as the cathode layer or the
anodelayer of the OLED device. Compared with the priorart,
the process for preparing the pixel electrode layer during
manufacturing the AMOLED display device is omitted,
thereby reducing the production costs of the AMOLED dis-
play device, and shortening the production duration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Inorderto more clearly illustrate the technical solu-
tions of the embodiments of the present invention, figures of
the embodiments will be briefly introduced below. Appar-
ently, the figures in the following description merely relate to
some embodiments of the present invention and are not lim-
iting the present invention.

[0012] FIG. 1 is a structure diagram of an OLED device
provided in an embodiment of the invention.

[0013] FIG. 2 is a structure diagram of an AMOLED dis-
play device provided in an embodiment of the invention.
[0014] FIG. 3 is another structure diagram of an AMOLED
display device provided in an embodiment of the invention.
[0015] FIG. 4isa flow chart of a method for manufacturing
an AMOLED display device provided in an embodiment of
the invention.

[0016] FIG. 5 is a first device structure diagram in the
method for manufacturing an AMOLED display device pro-
vided in an embodiment of the invention.

[0017] FIG. 6 is a second device structure diagram in the
method for manufacturing an AMOLED display device pro-
vided in an embodiment of the invention.
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[0018] FIG. 7 is a third device structure diagram in the
method for manufacturing an AMOLED display device pro-
vided in an embodiment of the invention.
[0019] FIG. 8 is a fourth device structure diagram in the
method for manufacturing an AMOLED display device pro-
vided in an embodiment of the invention.

DETAILED DESCRIPTION

[0020] In order to make the object, technical solutions and
advantages of the embodiments of the invention more clear,
the technical solutions of the embodiments of the present
invention are clearly and completely described below in rela-
tion to the figures of the embodiments of the present inven-
tion. Apparently, the embodiments described are merely
some, rather than all embodiments of the present invention.
Based on the embodiments of the invention described, any
other embodiments obtained by a person of ordinary skill in
the art without resorting to creative labor are within the scope
of the present invention.

[0021] AnOLED device provided in an embodiment of the
invention, as shown in FIG. 1, comprises a substrate 11, an
anodelayer 12, ahole transport layer 13, a light emitting layer
14, an electron transport layer 15 and a cathode layer 16. The
hole transport layer 13, the light emitting 14, and the electron
transport layer 15 are functional layers. Either or both of the
anode layer 12 and the cathode layer 16 are formed with an
oxide semiconductor indium gallium zinc oxide (InGaZnO,,
1GZ0O). Furthermore, the IGZO film may be further subject to
a surface treatment process.

[0022] As anexample, the substrate 11 of the OLED device
is made of transparent glass; the anode layer 12 consists of an
Au metal layer with a thickness of 5-10 nm and an Al metal
layer with a thickness of 100-300 nm; the hole transport layer
13 is NPB (N,N'-diphenyl-N,N'-bis(1-naphthyl)-1,1'-diphe-
nyl-4,4'-diamine); the electron transport layer 15 and the light
emitting layer 14 are combined into one layer, which is made
of 8-hydroxyquinoline aluminum (ALQ) with a thickness of
30-70 nm; the cathode layer 16 is an IGZO film with a thick-
ness of 100 nm. Preferably, the IGZO cathode layer 16 is
subject to a surface treatment process with H, plasma for a
time period of, e.g., 1 minute. In another Example, the elec-
tron transport layer 15 and the light emitting layer 14 can be
in separate layers and formed individually.

[0023] An IGZO film is used for the cathode layer of the
OLED device; compared with the OLED device in prior art
that employs a metal material for the cathode layer, the work
function of the IGZO film can be adjusted by adjusting the
element contents of indium, gallium, zinc and oxide within
the IGZO film, expanding the range within which the work
function of the cathode of the OLED device can be adjusted.
After the surface treatment on the IGZO cathode layer, the
work function of the cathode layer can be further decreased,
thereby the light emitting efficiency of the OLED device can
be improved.

[0024] As anexample, the substrate 11 of the OLED device
is made of quartz; the anode layer 12 is an IGZO film with a
thickness of 50 nm; the hole transport layer 13 is NPB with a
thickness of 50 nm; and the light emitting layer 14 is made by
evaporation deposition process with sub-pixel region masks
(for example, masks for the red, green and blue sub-pixel
region, respectively). The green, blue and red sub-pixel
regions are made of a primary materials doped with a phos-
phorescent material in a thickness of 25 nm: CBP: (ppy)2Ir
(acac) (4,4'-N,N'-dicarbazol-biphenyl:bis(2-phenylpyridine)
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acetoacetone iridium), CBP: Flrpic (4,4'-N,N'-dicarbazol-
biphenyl:bis(4,6-difluorophenylpyridin-N,C2)picolinate
iridium), and CBP: Btp2Ir(acac) (4,4'-N,N'-dicarbazol-bi-
phenyl bis(2-(2"-benzo[4,5-a]thienyl)pyridin-N,C30) iridium
(aceacetone)); the electron transport layer 15 is Bphen (4,7-
diphenyl-1,10-phenanthroline) with a thickness 0of 25 nm; the
cathode layer 16 is a double-layered metal layer of samarium
(Sm) and Al with a thickness of 200 nm; and preferably, the
anode layer 12 is subject to a surface treatment process with
O, plasma.

[0025] An IGZO film is used for the anode layer of the
OLED device; compared with the OLED device in prior art
that employs an ITO film for the anode layer, the work func-
tion of the IGZO film can be adjusted by adjusting the element
contents in the IGZO film so as to expand the range within
which the work function of the anode of the OLED device can
be adjusted. After the surface treatment on the IGZO anode
layer, the work function of the anode layer can be further
decreased, thereby the light emitting efficiency of the OLED
device can be improved.

[0026] As anexample, the substrate 11 of the OLED device
is made of quartz. The anode layer 12 is made ofan IGZO film
with a thickness of 50 nm; the hole transport layer 13 is
formed from NPB with a thickness of 30-70 nm; The electron
transport layer 15 and the light-emitting layer 14 are com-
bined into one layer, made of 8-hydroxyquinoline aluminum
(Alq) with a thickness 0f 30-70 nm: and the cathode layer 16
is an IGZO film with a thickness of 100 nm. Preferably, the
1GZO cathode layer 16 is subject to surface treatment with H,
plasma for a time period of, e.g., 1 minute. The IGZ0 anode
layer is subject to surface treatment with O, plasma.

[0027] Both the cathode layer and the anode layer of the
OLED device are IGZO films. Compared with the prior art,
the work functions of the cathode and the anode of the OLED
device has a wider range within which they can be adjusted.
This improves the light emitting efficiency of the OLED
device.

[0028] It should be noted that the functional layers of the
various OLED devices as described above can further include
structures such as a hole injection layer, a hole blocking layer,
an electron injection layer, an electron blocking layer, a pas-
sivation layer and a protection layer, etc. Each layer may be
made from organic small molecule materials, organic poly-
mer materials, or inorganic materials, as well as composite
doped materials, etc. The surface treatment on the IGZO film
may include plasma treatment, such as treatment with the
plasma of H,, CF,, etc., or liquid treatment, for example, with
HCI, HF, etc. The IGZO film may also be a composite film
comprising an IGZO film; for example, an Al/IGZO compos-
ite film is used for the cathode, and an Ag/IGZO composite
film 1s used for the anode. Patterns can be etched onto the
1GZO film to achieve improvement of optical properties.
[0029] Another embodiment of the invention provides an
AMOLED display device.

[0030] Thearray substrate may comprise a plurality of gate
lines, a plurality of data lines and a plurality of drive lines; the
plurality of gate lines cross with the plurality of data lines so
as to define a plurality of pixel units. The plurality of drive
lines can be disposed parallel to the plurality of data lines,
corresponding to different columns (parallel to the direction
of data lines) of pixel units. Each pixel unit may comprise a
switch transistor, a drive transistor and an organic light emit-
ting diode as a light emitting device. The switch transistor is
connected to a gate line and a data line to serve as the switch
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device of the pixel unit. The drive transistor is controlled by
the switch transistor, and one of the source and drain elec-
trodes is connected to a drive line, while the other is con-
nected to the organic light emitting diode. The invention is not
limited to the way of driving. Fach pixel unit, depending on
the different organic light emitting material employed for the
organic light emitting diode, can emit, e.g., white light, red
light, green light or blue light, etc. The following description
is only directed to a single pixel unit while it is also applicable
to other pixel units.

[0031] As shown in FIG. 2, this AMOLED display device
comprises a substrate 21, a gate electrode 22, a gate insulation
layer 23, a TFT active layer 24 and a pixel electrode layer 25,
an etching blocking layer 26, a source electrode 27, a drain
electrode 28, a pixel defining layer 29, and an OLED device
30.

[0032] TheTFT activelayer 24 and the pixel electrode layer
25 are formed from the same layer of IGZO film by patterning
through, e.g., photolithography and etching. The OLED
device 30 comprises an anode layer 305 and a hole transport
layer 304, a light emitting layer 303, and an electron transport
layer 302. The electron transport layer 302, the light emitting
layer 303 and the hole transport layer 304 are functional
layers. The pixel electrode layer 25 is the anode layer 301 of
the OLED device 30.

[0033] Alternatively, as shown in FIG. 3, the OLED device
30 comprises a cathode layer 315, an electron transport layer
314, alight emitting layer 313, and a hole transport layer 312.
The pixel electrode layer 25 is the anode layer 311 of the
OLED device 30.

[0034] In the embodiments as shown in FIGS. 2 and 3, a
reflective layer (not shown) can be further formed on the
backside (that is, the side opposite to the OLED) of the
substrate 21 to reflect the light emitted from the OLED
device, so as to obtain a top emitting AMOLED display
device. Alternatively, a reflective metal layer can be formed
between the pixel electrode layer 25 and the substrate 21 to
obtain the top emitting device.

[0035] In the AMOLED display device provided in the
embodiment of the invention, the TFT active layer and the
pixel electrode layer are formed from the same layer of IGZO
film, and this pixel electrode layer serves as the cathode layer
or anode layer of the OLED device. Compared with the prior
art, the process of deposition, photolithography and etching
of the pixel electrode layer in manufacturing the AMOLED
display device are omitted, thereby reducing the production
costs of the AMOLED display device. Moreover, the work
function of the cathode layer or anode layer of the OLED
device can be adjusted by adjusting the element contents of
the IGZO film, increasing the range within which the work
function of the cathode of the OLED device can be adjusted.
The display efficiency of the AMOLED display device is
improved.

[0036] The AMOLED display device provided in another
embodiment of the invention can be based on the AMOLED
display device as shown in FIG. 2, except that the anode layer
305 is formed with an IGZO material; and it may also be
based on the AMOLED display device as shown in FIG. 3,
except that the cathode layer 315 is formed with an IGZO
material. In this way, both the cathode layer and the anode
layer of the AMOLED display device are made of IGZO
materials, and also the element contents of the IGZ0O materi-
als of the cathode layer and the anode layer are adjusted to
reduce the work function of the cathode layer and increase the
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work function of the anode layer so that the light emitting
efficiency of the AMOLED display device can be increased.
[0037] Below, the method for manufacturing an AMOLED
provided in an embodiment of the invention is illustrated by
reference to FIGS. 4 to 8. As shown in FIG. 4, this method
comprises the following steps.

[0038] Step 401, forming in sequence a gate electrode and
a gate insulation layer on a substrate.

[0039] As an example, this step comprises: cleaning the
substrate 21; depositing the gate electrode metal layer by
sputtering, evaporation, etc., and patterning this gate metal
layer by photolithography and etching to obtain the gate
electrode 22; and depositing the gate insulation layer 23 by a
method such as chemical vapor deposition (CVD), plasma
enhanced chemical vapor deposition, etc., as shown in FIG. 5.
Of course, a passivation layer can be deposited after cleaning
of the substrate so as to prevent damages on the structure on
the substrate 21 caused by the impurities in the substrate 21.
[0040] Step 402, depositing an IGZO film layer, and pat-
terning the IGZO film layer by photolithography and etching
to obtain a TFT active layer and a pixel electrode layer.
[0041] Asshown in FIG. 6, the IGZO film layer is deposited
by a method such as sputtering, etc, and the IGZO film layer
is patterned by photolithography and etching to obtain the
TFT active layer 24 and the pixel electrode layer 25, which
reduces the process of deposition, photolithography and etch-
ing of the pixel light emitting layer in prior art.

[0042] Preferably, the following steps may be conducted
after Step 402.

[0043] An etching blocking layer is formed on the TFT
active layer.

[0044] The etching blocking material layer is obtained by a
method such as sputtering, evaporation deposition, etc., and
then the etching blocking layer 26 is formed by patterning via
photolithography and etching, as shown in FIG. 7. The etch-
ing blocking layer 26 can avoid the damages of the IGZO
source layer by the etching process for forming the source and
drain electrodes.

[0045] Step 403, forming in sequence a source electrode, a
drain electrode and a pixel defining layer.

[0046] The source-drain metal layer is deposited by a
method such as sputtering, evaporation deposition, etc., and
then the source electrode 26 and the drain electrode 28 are
formed by patterning the source-drain metal layer via photo-
lithography and etching. Then, an acrylic material or a resin
material is spin-coated and deposited, followed by photoli-
thography and curing to obtain the pixel defining layer 29. As
shown in FIG. 8, an opening is formed in this pixel defining
layer 29 to expose the pixel electrode layer 25. Of course, a
step of forming a passivation layer can be included in this
step, 1.e., first the passivation layer is formed on the source
electrode 27 and the drain electrode 28, and then the pixel
defining layer is formed on the passivation layer; also an
opening is formed in the passivation layer and the pixel defin-
ing layer to expose the pixel electrode layer 25.

[0047] So far, the back plate portion of the TFT array is
formed.

[0048] Preferably, the following steps can be conducted
after Step 403.

[0049] A surface treatment is conducted on the surface of
the substrate with the formed pixel defining layer.

[0050] As an example, when the pixel electrode layer 25 in
Step 402 serves as the cathode 401 of the OLED device in
Step 406, it can be subject to surface treatment with H,. CF,
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plasma, or it can be subjected to surface treatment with liquid such as HC1, HF,
etc. When the pixel electrode layer 25 in Step 402 serves as the anode 311 of the
OLED device in Step 406, it can be subjectto surface treatment with O5 plasma.
By conducting this step, the surface work function of the IGZO film can be
further decreased or increased.

[0051] Step 404, forming the OLED device.

[0052] As an example, when the pixel light emitting region
25 in Step 402 serves as the cathode 301 of the OLED device
in Step 404, an electron transport layer 302, an organic light
emitting layer 303, a hole transport layer 304 and an anode
layer 305 are deposited in sequence by heat evaporation under
vacuum conditions, and therefore the AMOLED display
device as shown in FIG. 2 is obtained. When the pixel elec-
trode layer 25 in Step 402 serves as the anode 311 of the
OLED device in Step 404, a hole transport layer 312, an
organic light emitting layer 313. an electron transport layer
314 and a cathode layer 315 are deposited in sequence, and
therefore the AMOLED display device as shown in FIG. 3 is
obtained. Of course, an electrode modification layer, a hole
injection layer, an electron injection layer, an optical trans-
mission enhanced layer, etc., can be further added in this step.
[0053] Inthe method for manufacturing the AMOLED dis-
play device provided in an embodiment of the invention, the
TFT active layer and the pixel electrode layer are formed from
the same IGZO film by a same deposition, photolithography
and etching process. This pixel electrode layer serves as the
cathode layer or the anode layer of the OLED device. Com-
pared with the prior art, the process for preparing the pixel
electrode layer during manufacturing the AMOLED display
device is omitted, thereby reducing the production costs of
the AMOLED display device. Moreover, by adjusting the
element contents of the IGZO film, its work function as an
OLED electrode can be adjusted, so as to improve the light
emitting efficiency of the OLED device.

[0054] Below, the method for manufacturing the AMOLED
display device provided in the invention is specifically illus-
trated by way of specific embodiments.

[0055] As a first embodiment of the method for manufac-
turing the AMOLED display device, this process comprises
the following steps.

[0056] Step 501, the substrate 21 is cleaned. A SiO2 film
with a thickness of 200 nm is deposited using a CVD method
as a buffer layer. Metal Mo is deposited by a sputtering
method with a thickness of 200 nm. The Mo layer is patterned
by using photolithography and etching to obtain the gate
electrode 22. SiO2 is deposited at 370 degrees Celsius using
a CVD method with a thickness of 150 nm as the gate insu-
lation layer 23.

[0057] Steps 502, an IGZO film layer with a thickness of 50
nm is deposited using a sputtering method. This IGZO film
layer is patterned using photolithography and etching to
obtain the source layer 24 and the pixel electrode layer 25.
[0058] Step 503, a SiO2 layer with a thickness of 50 nm is
deposited using a sputtering method. This SiO2 layer is pat-
terned using photolithography and etching to obtain the
blocking layer 26.

[0059] Step 504, a metal layer with a thickness of 200 nm is
deposited using a sputtering method. This metal layer is a
double-layered metal layer consisting of Mo and Al. This
double-layered metal layer is patterned using photolithogra-
phy and etching to obtain the source electrode 27 and the
drain electrode 28. An acrylic material is spin-coated and
deposited followed by photolithography and curing to obtain
the pixel defining layer 29 with a thickness of 1.5 nm.

Jun. 26,2014

[0060] So far, the back plate portion of the TFT array is
formed.
[0061] Step 505, the surface of the TFT substrate is treated

with H, plasma, and in the meantime the surface layer is
subject to passivation.

[0062] Step 506, the electron transport laver 302 and the
light emitting layer 303 are deposited in sequence by heat
evaporation under vacuum of 1x107> Pa at 190 degrees Cel-
sius, the hole transport layer 304 is deposited by heat evapo-
rationunder vacuum of 1x10~° Pa at 170 degrees Celsius, and
the anode layer 305 is deposited by heat evaporation under
vacuum of 1x107% Pa at 900 degrees Celsius.

[0063] The electron transport layer 302 and the light emit-
ting layer 303 are combined into one layer, which is formed
from 8-hydroxyquinoline aluminum (ALQ) with a thickness
of 30~70 nm. The hole transport layer 304 is formed from
NPB with a thickness of 30~70 nm. The anode layer 305 has
an Au—Al double-layered structure. The evaporation rate of
the Aulayer is 1 nm/min, and its thickness is 5~10 nm. The Al
layer has a thickness of 100-300 nm.

[0064] The AMOLED display device manufactured with
the aforementioned method emits green light (with peak of
emission being 522 nm). The mode of emission is bottom
emission.

[0065] As a second embodiment of the method for manu-
facturing the AMOLED display device, this process com-
prises the following steps.

[0066] Step 601, the substrate 21 is cleaned. A SiO2 film
with a thickness of 200 nm is deposited using a CVD method
as the passivation layer. A metal Cr film layer with a thickness
0f 200 nm is deposited by a sputtering method. The metal Cr
film layer is patterned by using photolithography and etching
to obtain the gate electrode 22. 8102 and SiNx are deposited
at 390 degree Celsius using a CVD method as the gate insu-
lation layer 23 with a thickness of 120 nm.

[0067] Steps 602, an [GZO film layer with a thickness of 50
nm is deposited using a sputtering method and is subjected to
annealing for 1 h at 400 degrees Celsius under a pure oxygen
atmosphere. This IGZO film layer is patterned using photo-
lithography and etching to obtain the source layer 24 and the
pixel electrode layer 25.

[0068] Step 603, a SiO2 layer with a thickness of 50 nm is
deposited using a sputtering method. This SiO2 layer is pat-
terned using photolithography and etching to obtain the
blocking layer 26.

[0069] Step 604, a metal layer with a thickness of 200 nm is
deposited using a sputtering method. This metal layer is a
double-layered metal layer consisting of Mo and Ti. This
double-layered metal layer is patterned using photolithogra-
phy and etching to obtain the source electrode 27 and the
drain electrode 28. An organic resin material is spin-coated
and deposited followed by photolithography and curing to
obtain the pixel defining layer 29 with a thickness of 2 pm.

[0070]
formed.

[0071] Step 605, the surface of the TFT substrate is treated
with O, plasma.

So far, the back plate portion of the TFT array is
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[0072] Step 606, V205 is deposited as the hole enhancing
layer with a thickness of 5~10 nm. NPB is deposited as the
hole transport layer 312 with a thickness of 50 nm. The light
emitting layer 313 is manufactured using an evaporation
deposition process with a separate pixel region mask. The
following primary materials doped with phosphorescent
materials, which have a thickness of 25 nm, are used for the
green light, blue light and red light pixel regions: CBP: (ppy)
2lr(acac), CBP: Flrpic and CBP: Btp2Ir(acac). Bphen is
deposited as the electron transport layer 314 with a thickness
of 25 nm. An Sm and Al layer with a thickness of 200 nm is
deposited as the cathode layer 315.

[0073] The AMOLED display device manufactured with
the aforementioned method emits full color light. The mode
of emission is bottom emission.

[0074] As a third embodiment of the method for manufac-
turing the AMOLED display device, this process comprises
the following steps.

[0075] Step 701, the substrate 21 is cleaned. An Al layer
with a thickness of 150~300 nm is evaporation deposited on
the back side of the substrate 21 as a reflective mirror. A metal
Mo film layer with a thickness of 200 nm is deposited by a
sputtering method. The metal Mo film layer is patterned by
using photolithography and etching to obtain the gate elec-
trode 22. Si02 and SiNx are deposited at 390 degrees Celsius
using a CVD method as the gate insulation layer 23 with a
thickness of 120 nm.

[0076] Steps 702, an IGZO film layer with a thickness of 50
nm is deposited using a sputtering method. This IGZO film
layer is patterned using photolithography and etching to
obtain the source layer 24 and the pixel electrode layer 25.
[0077] Step 703, a SiO2 layer with a thickness of 50 nm is
deposited using a sputtering method. This SiO2 layer is pat-
terned using photolithography and etching to obtain the
blocking layer 26.

[0078] Step 704, a metal layer with a thickness of 200 nm is
deposited using a sputtering method. This metal layer is a
double-layered metal layer consisting of Mo and Ti. This
double-layered metal layer is patterned using photolithogra-
phy and etching to obtain the source electrode 27 and the
drain electrode 28. A composite layer of Si02 and SiNXx is
deposited, and this composite layer is patterned by photoli-
thography and etching to obtain a passivation layer. An
organic resin material is spin-coated and deposited followed
by photolithography and curing to obtain the pixel defining
layer 29 with a thickness of 2 um.

[0079] So far, the back plate portion of the TFT array is
formed.
[0080] Step 705, the surface of the TFT substrate is treated

with CF, plasma, and in the meantime the surface layer is
subject to passivation.

[0081] Step 706, the organic electron transport layer 302,
light emitting layer 303 and the hole transport layer 304 are
combined into one layer using spin-coating and deposition of
MEH-PPV with a thickness of 80 nm. A composite layer of
V,0; and Au is deposited as the anode layer 305. The V,O;
layer has a thickness of 5~10 nm. The evaporation rate of Au
is 1 nm/min, and its thickness is 15~30 nm.

[0082] The AMOLED display device manufactured with
the aforementioned method emits red light. The mode of
emission is top emission.

[0083] The above are just exemplary embodiments of the
invention, rather than limiting the scope of the invention
which is determined by the appended claims.
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1. An organic light emitting diode device (OLED) com-
prising

an anode layer, a functional layer and a cathode layer,

wherein at least one of the cathode layer and the anode

layer is made of an oxide semiconductor material
indium gallium zinc oxide (IGZ0).

2. The OLED device according to claim 1, wherein the
cathode layer or the anode layer is an IGZO film subject to
surface treatment with plasma or liquid.

3. An active matrix organic light emitting diode display
device comprising a TFT active layer, a pixel electrode layer
and an OLED device,

wherein the OLED device comprises a cathode layer and a

functional layer, the pixel electrode layer serving as the
anode layer of the OLED device; alternatively, the
OLED device comprises an anode layer and a functional
layer, the pixel electrode layer serving as the cathode
layer of the OLED device; and

the TFT active layer and the pixel electrode layer are

formed from a same IGZO film by a patterning process.
4. The AMOLED display device according to claim 3,
wherein
where the OLED comprises a cathode layer and functional
layer, and the pixel electrode layer serves as the anode
layer of the OLED device, the cathode layer of the
OLED device is made of an IGZO material; or

where the OLED comprises an anode layer and a func-
tional layer, and the pixel electrode layer serves as the
cathode layer of the OLED device, the anode layer of the
OLED device is made of an IGZO material.

5. The AMOLED display device according to claim 3,
further comprising an etching blocking layer, which is dis-
posed on the TFT active layer.

6. A method for manufacturing an active matrix organic
light emitting diode (AMOLED) display device comprising:

forming in sequence a gate electrode and a gate insulation

layer on a substrate;

depositing an IGZO film layer and patterning the IGZO

film layer to obtain a TFT active layer and a pixel elec-
trode layer;

forming in sequence a source electrode, a drain electrode,

and a pixel defining layer, the pixel defining layer having

an opening that exposes the pixel electrode layer; and
forming an OLED device, wherein the pixel electrode layer

serves as an anode or a cathode of the OLED device.

7. The method according to claim 6, wherein the forming
the OLED device comprises

depositing a functional layer and the anode in sequence or

a functional layer and the cathode in sequence on the
pixel electrode layer.

8. The method according to claim 6, further comprising,
after forming in sequence a gate electrode and a gate insula-
tion layer on a substrate,

conducting surface treatment on a surface of the substrate

formed with the pixel defining layer.

9. The method according to claim 6, further comprising,
after depositing the IGZO filming and patterning the IGZO
film layer to obtain the TFT active layer and the pixel elec-
trode layer,

forming an etching blocking layer on the TFT active layer.

10. The method according to claim 6, wherein the anode or
the cathode is prepared from an IGZO film.
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11. The AMOLED display device according to claim 4,
further comprising an etching blocking layer, which is dis-
posed on the TFT active layer.

12. The method according to claim 7, further comprising,
after forming in sequence a gate electrode and a gate insula-
tion layer on a substrate,

conducting surface treatment on a surface of the substrate

formed with the pixel defining layer.

13. The method according to claim 7, further comprising,
after depositing the IGZO filming and patterning the IGZO
film layer to obtain the TFT active layer and the pixel elec-
trode layer,

forming au etching blocking layer on the TFT active layer.

14. The method according to claim 7, wherein the anode or
the cathode is prepared from an IGZO film.
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