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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD FOR
MANUFACTURING THE SAME

FIELD OF THE INVENTION

[0001] The present invention relates to the technical field of
display, in particular to an organic light emitting diode
(OLED) display device and a method for manufacturing the
same.

BACKGROUND OF THE INVENTION

[0002] With the continuous development of display tech-
nology, OLED display device has become the main trend of
the next generation display device due to the advantages of
light weight, high contrast, high color gamut, low power
consumption, and realizability of flexible display.

[0003] Among the OLED display devices, active matrix
organic light emitting diode (AMOLED) display has a quick
response, and can meet the requirements of display devices
with various sizes, so it has attracted attention of many enter-
prises. AMOLED display device typically comprises an array
substrate and light emitting devices, wherein the light emit-
ting devices are mainly realized by a fine metal mask, of
which the implementation has become increasingly mature,
enabling the mass production of AMOLED.

[0004] In the process of realizing the AMOLED, the light
emitting device is formed by depositing OLED materials on a
low temperature polysilicon back plate with a predetermined
sequence by the method for evaporation, and performing a
composition process with the pattern on the fine metal mask.
As shown in FIG. 1, the structure of an AMOLED display
device generally comprises: an array substrate 101, an anode
102, a hole injection layer 103, a hole transport layer 104, a
luminescent layer 105, an electron transport layer 106, an
electron injection layer 107 and a cathode 108.

[0005] Taking the above light emitting device being a top
emitting type as an example, during the operation, the light
emitted by the luminescent layer will be emitted upwards and
downwards respectively; the light emitted upwards is trans-
mitted out through the electron transport layer, the electron
injection layer and the cathode; the light emitted downwards
is transmitted to the anode through the hole transport layer,
the hole injection layer, then reflected upwards by the anode;
the reflected light is transmitted out through the hole injection
layer, the hole transport layer, the luminescent layer, the elec-
tron transport layer, the electron injection layer and the cath-
ode. During the whole luminescent process, when the light is
transmitted in the above mentioned layers, it is partially
absorbed and scattered due to the optical waveguide effect;
the light should be transmitted out of the light emitting device
through many layers, therefore the loss of the light emitted
from the light emitting device is relatively large, and the
external quantum efficiency of the light emitting device is
low, which leads to a low light emitting efficiency of
AMOLED.

SUMMARY OF THE INVENTION

[0006] The embodiments of the present invention provide
an OLED display device and a method for manufacturing the
same, to improve the external quantum efficiency of the light
emitting device, thereby improving the light emitting effi-
ciency of the OLED display device.
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[0007] To this end, the present invention applies the follow-
ing solutions:
[0008] An organic light emitting diode display device;

wherein the organic light emitting diode display device com-
prises:

[0009] an array substrate comprising a plurality of pixel
opening areas;
[0010] a light emitting device located in each of the pixel

opening areas on the array substrate; wherein

[0011] the light emitting device comprises: a hole transport
layer, a luminescent layer and an electron transport layer;
wherein

[0012] a vertical projection of the luminescent layer on the
array substrate defines the pixel opening area;

[0013] the hole transport layer and the electron transport
layer are located on different sides of the luminescent layer
respectively, or the hole transport layer and the electron trans-
port layer are located on the same side of the luminescent
layer;

[0014] both a vertical projection of the hole transport layer
on the array substrate and a vertical projection of the electron
transport layer on the array substrate partially cover the pixel
opening area; the vertical projection of the hole transport
layer on the array substrate and the vertical projection of the
electron transport layer on the array substrate do not overlap
with each other.

[0015] Preferably, the light emitting device further com-
prises: a hole injection layer located on a side of the hole
transport layer departing from the luminescent layer, and an
electroninjection layer located on a side of the electron trans-
port layer departing from the luminescent layer; the hole
injection layer completely overlaps with the hole transport
layer; the electron injection layer completely overlaps with
the electron transport layer.

[0016] Preferably, the light emitting device further com-
prises: an anode located on a side of the hole injection layer
departing from the luminescent layer, and a cathode located
on a side of the electron injection layer departing from the
luminescent layer.

[0017] Preferably, if the hole transport layer and the elec-
tron transport layer are located on the same side of the lumi-
nescent layer, the anode completely overlaps with the hole
transport layer; the cathode completely overlaps with the
electron transport layer.

[0018] Preferably, if the hole transport layer is located on a
side of the luminescent layer facing the array substrate, and
the electron transport layer is located on a side of the lumi-
nescent layer departing away the array substrate, the anode
completely overlaps with the luminescent layer or the hole
injection layer, the cathode completely overlaps with the elec-
tron injection layer.

[0019] Preferably, if the hole transport layer is located on a
side of the luminescent layer departing away the array sub-
strate, and the electron transport layer is located on a side of
the luminescent layer facing the array substrate, the anode
completely overlaps with the hole injection layer, the cathode
completely overlaps with the electron injection layer or the
luminescent layer.

[0020] Preferably, the light emitting device further com-
prises: an electron blocking layer located between the hole
transport layer and the luminescent layer, and a hole blocking
layer located between the electron transport layer and the
luminescent layer.
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[0021] Preferably, the organic light emitting diode display
device further comprises: a protection layer covering the light
emitting device.

[0022] The present invention further provides a method for
manufacturing an organic light emitting diode display device;
the method comprises: forming an array substrate comprising
a plurality of pixel opening areas, forming a light emitting
device in each of the pixel opening areas on the array sub-
strate, wherein forming a light emitting device comprises
forming a hole transport layer, a luminescent layer and a
electron transport layer; wherein a vertical projection of the
luminescent layer on the array substrate defines the pixel
opening area; the hole transport layer and the electron trans-
port layer are located on different sides of the luminescent
layer respectively, or the hole transport layer and the electron
transport layer arelocated on the same side of the luminescent
layer; both a vertical projection of the hole transport layer on
the array substrate and a vertical projection of the electron
transport layer on the array substrate partially cover the pixel
opening area; the vertical projection of the hole transport
layer on the array substrate and the vertical projection of the
electron transport layer on the array substrate do not overlap
with each other.

[0023] Preferably, the hole transport layer, the luminescent
layer and the electron transport layer are formed on the array
substrate with evaporation by applying a fine metal mask.
[0024] In the OLED display device and the method for
manufacturing the same, a vertical projection of the lumines-
cent layer of the luminescent layer on the array substrate
defines the pixel opening area, both a vertical projection of the
hole transport layer on the array substrate and a vertical
projection of the electron transport layer on the array sub-
strate partially cover the pixel opening area; the vertical pro-
jection of the hole transport layer on the array substrate and
the vertical projection of the electron transport layer on the
array substrate do not overlap with each other. In the emitting
direction, the number of the layers in each area of the light
emitting device is reduced, then the absorption and scattering
effect of the films for the light is reduced, improving the
external quantum efficiency of the light emitting device;
thereby improving the light emitting efficiency of the OLED
display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In order to more clearly illustrate the technical solu-
tions in embodiments of the invention or in the prior art, the
appended drawings needed to be used in the description of the
embodiments or the prior art will be introduced briefly in the
following. Obviously, the drawings in the following descrip-
tion are only some embodiments of the invention, and for
those of ordinary skills in the art, other drawings may be
obtained according to these drawings under the premise of not
paying out creative work.

[0026] FIG. 1 is a structural diagram of an OLED in the
prior art;
[0027] FIG. 2 is a structural diagram of a light emitting

device of an OLED device provided by a second embodiment
of the present invention;

[0028] FIG. 3 is another structural diagram of a light emit-
ting device of an OLED device provided by a second embodi-
ment of the present invention;

[0029] FIG. 4 is a structural diagram of a light emitting
device of an OLED device provided by a third embodiment of
the present invention;
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[0030] FIG. 5 is another structural diagram of a light emit-
ting device of an OLED device provided by a third embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0031] In the following, the technical solutions in embodi-
ments of the invention will be described clearly and com-
pletely in connection with the drawings in the embodiments
of the invention. Obviously, the described embodiments are
only part of the embodiments of the invention, and not all of
the embodiments. Based on the embodiments in the inven-
tion, all other embodiments obtained by those of ordinary
skills in the art under the premise of not paying out creative
work pertain to the protection scope of the invention.

Embodiment 1

[0032] Anembodimentofthe present invention provides an
OLED display device; the organic light emitting diode dis-
play device comprises:

[0033] an array substrate comprising a plurality of pixel
opening areas;
[0034] a light emitting device located in each of the pixel

opening areas on the array substrate; wherein

[0035] the light emitting device comprises: a hole transport
layer, a luminescent layer and an electron transport layer;
wherein

[0036] a vertical projection of the luminescent layer on the
array substrate defines the pixel opening area;

[0037] the hole transport layer and the electron transport
layer are located on different sides of the luminescent layer
respectively, or the hole transport layer and the electron trans-
port layer are located on the same side of the luminescent
layer;

[0038] both a vertical projection of the hole transport layer
on the array substrate and a vertical projection of the electron
transport layer on the array substrate partially cover the pixel
opening area; the vertical projection of the hole transport
layer on the array substrate and the vertical projection of the
electron transport layer on the array substrate do not overlap
with each other.

[0039] In the context of the present invention, the “pixel
opening area” refers to a plane area defined by a vertical
projection of the luminescent layer on the array substrate,
which plane area is parallel to the array substrate. In the
embodiments of the present invention, the “pixel opening
area” can also be simplified as a part of area of the array
substrate covered by the vertical projection of the lumines-
cent layer on the array substrate.

[0040] Accordingly, an embodiment of the present inven-
tion further provides a method for manufacturing an organic
light emitting diode display device according to the embodi-
ment of the present invention; the method comprises:

[0041] forming an array substrate comprising a plurality of
pixel opening areas,

[0042] forming a light emitting device in each of the pixel
opening areas on the array substrate,

[0043] wherein forming a light emitting device comprises
forming a hole transport layer, a luminescent layer and a
electron transport layer; wherein

[0044] a vertical projection of the luminescent layer on the
array substrate defines the pixel opening area;

[0045] the hole transport layer and the electron transport
layer are located on different sides of the luminescent layer
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respectively, or the hole transport layer and the electron trans-
port layer are located on the same side of the luminescent
layer;

[0046] both a vertical projection of the hole transport layer
on the array substrate and a vertical projection of the electron
transport layer on the array substrate partially cover the pixel
opening area; the vertical projection of the hole transport
layer on the array substrate and the vertical projection of the
electron transport layer on the array substrate do not overlap
with each other.

[0047] In the OLED display device and the method for
manufacturing the same, a vertical projection of the lumines-
cent layer of the luminescent layer on the array substrate
defines the pixel opening area, both a vertical projection of the
hole transport layer on the array substrate and a vertical
projection of the electron transport layer on the array sub-
strate partially cover the pixel opening area; the vertical pro-
jection of the hole transport layer on the array substrate and
the vertical projection of the electron transport layer on the
array substrate do not overlap with each other. In the emitting
direction of the light emitting device, the number of the layers
in each area of the light emitting device is reduced. A recom-
bination occurs for the hole transported into the luminescent
layer through the hole transport layer and the electron trans-
ported into the luminescent layer through the electron trans-
port layer; for the light emitted out of the device, the number
of the layers in the light path is reduced, then the absorption
and scattering effect for the light is reduced, reducing the loss
ofthe light in the transmitting process, improving the external
quantum efficiency of the light emitting device; thereby
improving the light emitting efficiency of the OLED display
device.

Embodiment 2

[0048] Based onthe OLED display device provided by the
Embodiment 1, the OLED display device provided by the
embodiment can also comprise: a hole injection layer located
on a side of the hole transport layer departing from the lumi-
nescent layer, and an electron injection layer located on a side
of the electron transport layer departing from the luminescent
layer; the hole injection layer completely overlaps with the
hole transport layer; the electron injection layer completely
overlaps with the electron transport layer; an anode located on
a side of the hole injection layer departing from the lumines-
cent layer, and a cathode located on a side of the electron
injection layer departing from the luminescent layer.

[0049] That is to say, the light emitting device can be
divided into a luminescent layer for the recombination of hole
and electron, a hole unit for transporting holes to the lumi-
nescent layer, and an electron unit for transporting electrons
to the luminescent layer. The hole transport layer, the hole
injection layer and the anode belong to the hole unit; the
electron transport layer, the electron injection layer and the
cathode belong to the electron unit. In the embodiments of the
present invention, each layer of the hole unit is always located
on the same side of the luminescent layer, and each layer of
the electron unit is always located on the same side of the
luminescent layer.

[0050] However, in the embodiments of the present inven-
tion, the positions of the hole unit and the electron unit with
respect to the luminescent layer are not limited; for example,
the hole unit and the electron unit can be located on the same
side of the luminescent layer, or on different sides of the
luminescent layer respectively.
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[0051] In particular, as shown in FIG. 2, the hole transport
layer 204 of the light emitting device can be located on a side
of the luminescent layer 206 facing the array substrate 201,
and the electron transport layer 208 can be located on a side of
the luminescent layer 206 departing from the array substrate
201; the anode 202 completely overlaps with the luminescent
layer 206, the cathode 2010 completely overlaps with the
electron injection layer 209. That is to say, the hole transport
layer 204, the hole injection layer 203 and the anode 202
belonging to the hole unit are located on the lower side of the
luminescent layer 206; the electron transport layer 208, the
electron injection layer 209 and the cathode 2010 belonging
to the electron unit are located on the upper side of the lumi-
nescent layer 206; moreover, a vertical projection of the
anode 202 on the array substrate 201 covers the pixel opening
area, a vertical projection of the cathode 2010 on the array
substrate 201 partially covers the pixel opening area.

[0052] More particularly, the anode 202 completely covers
each pixel opening area of the array substrate 201; the hole
injection layer 203 is located on an end of the pixel opening
area, and partially covers the anode 202, i.e., a vertical pro-
jection of the hole injection layer 203 on the array substrate
201 partially covers the luminescent layer 206; the hole trans-
port layer 204 is located over the hole injection layer 203, and
completely covers the hole injection layer 203; the lumines-
cent layer 206 covers the hole transport layer 204 and a part of
the anode 202 not covered by the hole injection layer 203; the
electron transport layer 208 is located on another end of the
pixel opening area, and partially covers the luminescent layer
206; moreover, the vertical projection of the electron trans-
port layer 208 on the array substrate 201 and the vertical
projection of the hole injection layer 203 on the array sub-
strate 201 do not overlap with each other; the electron injec-
tion layer 209 is located over the electron transport layer 208,
and completely overlaps with the electron transport layer 208,
the cathode 2010 is located over the electron injection layer
209, and completely overlaps with the electron injection layer
209.

[0053] The working principle of the light emitting device
is: as shown in FIG. 2, the holes are injected from the anode
202; since the highest occupied molecular orbital (HOMO)
level of the anode 202 is typically higher than the HOMO
level of the luminescent layer 206, it is difficult to inject holes
into the luminescent layer 206 directly. Therefore the holes
will vertically enter the luminescent layer 206 through the
hole injection layer 203 and the hole transport layer 204
stacked on an end of the pixel opening area; the electrons are
injected from the cathode 2010, passing through the electron
injection layer 209 and electron transport layer 208; since the
electron injection layer 209 and electron transport layer 208
are only stacked on the end of the pixel opening area opposite
to the position of the hole injection layer 203 and the hole
transport layer 204, the electrons can vertically enter the
luminescent layer 206 from an end opposite to the end where
the holes enter the luminescent layer 206; the electrons and
holes arrive at the luminescent layer 206 and move towards
each other, and a recombination occurs, forming excitons.
The excitons emit light during the process of returning from
the excited state to the ground state. It can be seen that in the
display device provided by the present invention, the hole umt
and the electron unit are arranged on the different ends of the
luminescent layer 206, such that the direction of the current
flow is changed from the original vertical flow into: a vertical
flow at first, and then a horizontal flow.
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[0054] Ifthe above OLED display device belongs to the top
emitting type, in the process of transmitting the light emitted
by the luminescent layer 206 out of the light emitting device
along an emitting direction, in the intermediate area on which
the vertical projection of the hole injection layer 203 on the
array substrate 201 and the vertical projection of the electron
injection layer 209 on the array substrate 201 do not overlap
with each other, the light emitted upwards can be transmitted
out without passing through the electron transport layer 208,
the electron injection layer 209 or the cathode 2010; the light
emitted downwards is transmitted to the anode 202, then is
reflected by the anode 202; the reflected light can be trans-
mitted out from the luminescent layer 206, without passing
through the hole injection layer 203, the hole transport layer
204, the electron transport layer 208, the electron injection
layer 209 or the cathode 2010. Therefore, the number of the
layers corresponding to the luminescent layer 206 ofthe light
emitting device is reduced, then the absorption and scattering
effect of the films for the light is reduced, improving the
external quantum efficiency of the light emitting device;
thereby improving the light emitting efficiency of the OLED
display device.

[0055] In addition, at the area of the end near the hole
injection layer 203 of the light emitting device, the light
emitted by the luminescent layer 206 can be transmitted out of
the light emitting device without passing through the layers of
the electron unit. Therefore, the numbers of the layers on both
ends are reduced, and this is also helpful for improving the
external quantum efficiency of the light emitting device.

[0056] As shown in FIG. 2, preferably, the light emitting
device of the OLED display device can further comprise: an
electron blocking layer 205 located between the hole trans-
port layer 204 and the luminescent layer 206, and a hole
blocking layer 207 located between the electron transport
layer 208 and the luminescent layer 206. The electron block-
ing layer 205 is used to blocking the electrons such that the
electrons can not be transported from the luminescent layer
206to the hole transport layer 206 and the anode 202; the hole
blocking layer 207 is used for blocking the holes such that the
holes can not be transported from the luminescent layer 206 to
the electron transport layer 208; therefore, the injection of the
electrons and the holes in the luminescent layer 206 is bal-
anced, the recombination probability of the electrons and the
holes is enhanced, improving the internal quantum efficiency
of the light emitting device; thereby further improving the
light emitting efficiency of the OLED display device.

[0057] It should be noted that the structures of the hole
blocking layer and the electron blocking layer are different
for light emitting devices with different structures. For
example, as shown in FIG. 2, if the hole unit is located on the
lower side of the luminescent layer 206, the electron unit is
located on the upper side of the luminescent layer 206, and the
vertical projection of the anode 202 on the array substrate 201
completely covers the vertical projection of the luminescent
layer 206 on the array substrate 201, the vertical projection of
the electron blocking layer 205 on the array substrate 201
should completely cover the vertical projection of the lumi-
nescent layer 206 on the array substrate 201, such that the
electrons will absolutely not enter the hole unit from the
luminescent layer 206; the vertical projection of the hole
blocking layer 207 on the array substrate 201 can only par-
tially cover the vertical projection of the luminescent layer
206 on the array substrate 201 (in particular, the vertical
projection of the hole blocking layer 207 on the array sub-
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strate 201 completely overlaps with the vertical projection of
the electron transport layer 208 on the array substrate 201)
such that the holes will absolutely not enter the electron unit
from the luminescent layer 206. If the hole unit is located on
the upper side of the luminescent layer, the electron unit is
located on the lower side of the luminescent layer, and the
vertical projection of the cathode on the array substrate com-
pletely covers the vertical projection of the luminescent layer
on the array substrate, the vertical projection of the hole
blocking layer on the array substrate should completely cover
the vertical projection of the luminescent layer on the array
substrate, such that the holes will absolutely not enter the
electron unit from the luminescent layer; the vertical projec-
tion of the electron blocking layer on the array substrate can
only partially cover the vertical projection of the luminescent
layer on the array substrate (in particular, the vertical projec-
tion of the electron blocking layer on the array substrate
completely overlaps with the vertical projection of the hole
transport layer on the array substrate) such that the electrons
will absolutely not enter the hole unit from the luminescent
layer.

[0058] In addition, as shown in FIG. 2, preferably, the
OLED display device provided by an embodiment of the
present invention can further comprise: a protection layer
2011 covering the light emitting device, to protect the light
emitting device from being corroded or oxidized.

[0059] Corresponding to the OLED display device pro-
vided by the present embodiment, the present embodiment
also provides a method for manufacturing the device. Prefer-
ably, the hole transport layer 204, the luminescent layer 206
and the electron transport layer 208 are formed on the array
substrate 201 with evaporation by applying a fine metal mask.
[0060] Taking the OLED display device shown in FIG. 2 as
an example, the method for manufacturing the device com-
prises:

[0061] Step S1: preparing the array substrate 201 as a con-
trol panel of the OLED display device.

[0062] In this step, preferably, the array substrate 201 is a
low temperature polysilicon backboard; the prepared array
substrate 201 preferably comprises: a buffer layer, a polysili-
con layer, a gate layer, a gate insulating layer, an interlayer
dielectric layer, and a source/drain electrode layer, which are
formed in sequence. The array substrate 201 comprises a
plurality of pixels (i.e., a plurality of pixel opening areas); the
structure of each pixel can preferably comprise six thin film
transistors and two storage capacitors (i.e., 6T2C structure),
in other embodiments of the invention, a single pixel can
apply other pixel structures, such as 2T1C, 5T1C, 7T2C, etc.
[0063] Step S2: forming the anode 202 of the light emitting
device on the array substrate 201.

[0064] This step can particularly comprises: depositing an
anode material on the array substrate 201, forming the anode
202 completely covering the pixel opening area of each pixel
on the substrate 201.

[0065] If the light emitting device to be formed is a top
emitting type device, the structure of the anode 202 can be a
film formed by stacking an indium tin oxide layer, a silver
layer and an indium tin oxide layer in sequence. The thickness
ofthe silver layer is preferably 10 nm, and the thickness ofthe
indium tin oxide layers on both sides of the silver layer is
preferably 50 nm. Wherein the silver layer is used to reflect
the light transmitted to the anode with a high efficiency.
[0066] For an OLED display device of bottom emitting
type or side emitting type, the structure of the anode can be
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designed according to the different light emitting types. For
example: for the OLED display device of bottom emitting
type, the anode may not comprise a silver layer, at the same
time, a reflection layer should be provided on the top of the
light emitting device, such that the light transmitted upwards
can be reflected towards the array substrate.

[0067] Step S3: forming the hole injection layer 203 on the
anode 202.
[0068] This step can particularly comprise: placing the sub-

strate in a high vacuum evaporation cavity, and evaporation
plating a hole injection layer material on the anode 202 by
applying a fine metal mask with a pattern of the hole injection
layer 203, forming a pattern of the hole injection layer 203;
the hole injection layer 203 partially covers the anode 202.
[0069] Wherein the hole injection layer material can pref-
erably be copper phthalocyanine, PEDT (poly (3,4-ethylene-
dioxy thiophene) poly (styrene sulfonate)), PSS (sodium
polystyrene sulfonate) and TNANA, etc., to ensure the holes
being injected with a high efficiency.

[0070] Step S4: forming the hole transport layer 204 on the
hole injection layer 203.

[0071] Inparticular, placing the substrate in a high vacuum
evaporation cavity, and evaporation plating a hole transport
layer material on the hole injection layer 203 by applying a
fine metal mask with a pattern of the hole transport layer 204;
the hole transport layer 204 completely covers the hole injec-
tion layer 203.

[0072] The hole transport layer material is preferably NPB
(N, N'-diphenyl-N, N'-2 (1-naphthyl)-1) or diphenyl diamine
derivatives, so as to ensure that the holes can be transported
successfully.

[0073] Step S5: forming the electron blocking layer 205 on
the hole transport layer 204 and the uncovered part of the
anode 202.

[0074] This step can specifically comprise: placing the sub-
strate in a high vacuum evaporation cavity, and evaporation
plating a electron blocking layer material on the hole trans-
port layer 204 and the uncovered part of the anode 202 by
applying a fine metal mask with a pattern of the hole blocking
layer 205; the vertical projection of the hole blocking layer
205 on the array substrate 201 completely overlaps with the
vertical projection of the luminescent layer 206 on the array
substrate 201, to ensure that the hole blocking layer 205 can
blocking the electrons such that the electrons will not be
transported from the luminescent layer 206 to the hole trans-
port layer 204 and the anode 202, without blocking the trans-
porting of the holes.

[0075] Step S6: forming a luminescent layer 206 on the
electron blocking layer 205.

[0076] In particular, this step can comprise: placing the
substrate in a high vacuum evaporation cavity, and evapora-
tion plating a luminescent layer material on the electron
blocking layer 205 by applying a fine metal mask with a
pattern of the luminescent layer 206; the luminescent layer
206 completely covers the electron blocking layer 205.
[0077] The light emitting color of the luminescent layer
206 is same with the color of the sub pixel; preferably, the
luminescent layer can be a red luminescent layer, a green
luminescent layer or a blue luminescent layer; the lumines-
cent layer 206 may comprise a fluorescent luminescent layer
or aphosphorescent luminescent layer. For a red luminescent
layer, the fluorescent luminescent layer material can prefer-
ably be DCJTB derivatives, star shaped DCB derivatives,
polycyclic aromatic hydrocarbons, a star shaped DCB deriva-
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tives, polycyclic aromatic hydrocarbons, or a non-doping red
luminescent layer material with a D-A structure, etc.; for a
green luminescent layer, the fluorescent luminescent layer
material can preferably be quinacridone derivatives, cou-
marin derivatives or polycyclic aromatic hydrocarbon, etc.;
for a blue luminescent layer, the fluorescent luminescent
layer material can preferably be bis-aryl derivatives, stilbene
aromatic derivatives, pyrene derivatives, rotary ring spirobi-
fluorene derivatives, TBP (N, N'-double (3-methyl phenyl)-
N-N'-'-diphenyl diphenyl-1-1-4-4'-diamine). DSA pH and
IDE-102, etc.; the phosphorescent luminescent main material
can preferably be a main light emitting material with carba-
zole groups and property of electron transporting, etc.; the
phosphorescent doped materials can preferably be platinum
complexes, iridium complexes, europium complexes,
osmium complexes and Flrpic, etc.

[0078] Step S7: forming the hole blocking layer 207 on the
luminescent layer 206.

[0079] This step can comprise: placing the substrate in a
high vacuum evaporation cavity, and evaporation plating a
hole blocking layer material on the luminescent layer 206 by
applying a fine metal mask with a pattern of the hole blocking
layer 207; the hole blocking layer 207 partially covers the
luminescent layer 206; the vertical projection of the formed
hole blocking layer 207 on the array substrate 201 and the
vertical projection of the hole injection 203 on the array
substrate 201 do not overlap with each other.

[0080] Wherein the hole blocking layer material is prefer-
ably BCP (block copolymer) etc., so as to ensure that the hole
blocking layer 207 can block the hole from the luminescent
layer 206 to the electron transport layer 208, without blocking
the transporting of electrons.

[0081] Step S8: forming the electron transport layer 208 on
the hole blocking layer 207.

[0082] This step may comprise: placing the substrate in a
high vacuum evaporation cavity, and evaporation plating an
electron transport layer material on the hole blocking layer
207 by applying a fine metal mask with a pattern of the
electron transport layer 208; the electron transport layer 208
completely covers the hole blocking layer 207.

[0083] Preferably, the electron transport layer material is
quinoline derivatives, dinitrogen anthracene derivatives, het-
erocyclic compounds containing silicon, quinoxaline deriva-
tives, phenanthroline derivatives or perfluorinated oligomer,
etc., so as to ensure that the electrons can be transported
successfully.

[0084] Step S9: forming the electron injection layer 209 on
the electron transport layer 208.

[0085] This step may comprise: placing the substrate in a
high vacuum evaporation cavity, and evaporation plating an
electron injection layer material on the electron transport
layer 208 by applying a fine metal mask with a pattern of the
electron injection layer 209; the electron injection layer 209
completely covers the electron transport layer 208.

[0086] Preferably, the electron injection layer material is
alkali metal oxides, alkali metal acetate or alkali metal fluo-
rides, such as lithium oxide, lithium metaborate, potassium
silicate, and cesium carbonate, etc., so as to ensure that the
electron can be injected effectively.

[0087] Step S10: forming the cathode 2010 on the electron
injection layer 209.

[0088] In particular, this step can comprise: placing the
substrate in a high vacuum evaporation cavity, and evapora-
tion plating a cathode material on the electron injection layer
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209 by applying a fine metal mask with a pattern of the
cathode 2010; the cathode 2010 completely covers the elec-
tron injection layer 209.

[0089] Wherein the cathode material is preferably an alu-
minium lithium alloy or a magnesium silver alloy.

[0090] Step S11: coating the protection layer 2011 on the
light emitting device formed in step S10.

[0091] Inthis step, an open mask plate can be used to form
the protection layer 2011; the vertical projection of the pro-
tection layer 2011 on the array substrate 201 completely
overlaps with the vertical projection of the luminescent layer
206 on the array substrate 201, so as to prevent the entire light
emitting device from being corroded or oxidized by the envi-
ronment.

[0092] Tt should be noted that, the provided OLED display
device and manufacturing method are illustrated with the
example of the device shown in FIG. 2. According to the
structure of the display device and manufacturing method
provided by the embodiment, those skilled in the art can
obtain another OLED display device, of which the structure
comprises: a hole transport layer located on a side of a lumi-
nescent layer facing the array substrate, and an electron trans-
port layer located on a side of the luminescent layer departing
from the array substrate; the anode and the hole transport
layer completely overlap with each other, the cathode and the
electron transport layer completely overlap with each other.
That is, in the OLED display device, the vertical projections
of the anode and the cathode on the array substrate partially
cover the pixel opening area, and respectively overlap with
the vertical projections of the hole transport layer and the
electron transport layer on the array substrate. In such a
situation, if the light emitting device is a top emitting device,
a reflective layer covering each pixel opening area can be
formed between the array substrate and the light emitting
device, so as to reflect the light emitted downwards from the
luminescent layer; the reflective layer material is preferably
selected from aluminum and silver, etc., other structures can
be arranged according to the type of the OLED, such that a
part of the anode material and electron blocking layer mate-
rial can be saved.

[0093] In another embodiment of the present invention, the
structure of the OLED display device can also be: as shown in
FIG. 3, the hole transport layer 304 is located on a side of the
luminescent layer 306 departing from the array substrate 301,
and the electron transport layer 308 is located on an side of the
luminescent layer 306 facing the array substrate 301; the
anode 302 completely overlaps with the hole transport layer
304; the cathode 3010 completely overlaps with the vertical
projection of the luminescent layer 306 on the array substrate
301. That is, the hole unit comprising the hole transport layer
304, hole injection layer 303 and anode 302 is located on the
upper side of the luminescent layer 306; the electron unit
comprising the electron transport layer 308, electron injec-
tionlayer 309 and cathode 3010 is located on the lower side of
the luminescent layer 306; moreover, the vertical projection
of the anode 302 on the array substrate 301 partially covers
the pixel opening area, the vertical projection of the cathode
3010 on the luminescent layer 306 partially covers the pixel
opening area. This is equivalent to exchanging the positions
of the electron unit and the hole unit in the structure shown in
FIG. 2. In such a situation, the vertical projection of the
electron blocking layer 305 located between the luminescent
layer 306 and the hole transport layer 304 on the luminescent
layer 306 partially covers the luminescent layer 306; and the
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electronblocking layer 305 is completely overlapped with the
hole transport layer 304; the vertical projection of the hole
blocking layer 307 located between the luminescent layer 306
and the electron transport layer 308 on the array substrate 301
completely covers the vertical projection of the luminescent
layer 306 on the array substrate 301; and the hole blocking
layer 307 is completely overlapped with the luminescent
layer 306; the protection layer 3011 completely covers the
light emitting device. Since the vertical projections of the hole
unit and the electron unit on the luminescent layer 306 are not
overlapped with each other, the OLED display device can
achieve the same beneficial effect of the device shown in FIG.
2.

Embodiment 3

[0094] When the hole transport layer and electron transport
layer are preferably located on the same side of the lumines-
cent layer (i.e., the hole unit comprising the hole transport
layer, the hole injection layer and the anode is located on the
same side of the luminescent layer as the electron unit com-
prising the electron transport layer, the electron injection
layer and the cathode), the anode can be completely over-
lapped with the hole transport layer, the cathode can be com-
pletely overlapped with the electron transport layer (i.e., the
vertical projections of the anode and the cathode on the lumi-
nescent layer partially cover the pixel opening area, and com-
pletely overlap with the vertical projections of the hole trans-
port layer and the electron transport layer on the luminescent
layer respectively).

[0095] As showninFIG. 4, taking an OLED display device
as an example, in which both the hole unit and electron unit
are located on the lower side of the luminescent layer 406. In
particular, the hole unit and electron unit are respectively
located at different ends of the luminescent layer 406, and the
vertical projections of them on the luminescent layer 406
partially cover the luminescent layer 406, i.c., the vertical
projections do not overlap with each other; the anode 402, the
hole injection layer 403, the hole transport layer 404 and the
electron blocking layer 405 in the hole unit completely over-
lap with each other; the cathode 4010, the electron injection
layer 409, the electron transport layer 408 and the hole block-
ing layer 407 in the electron unit completely overlap with
each other; the luminescent layer 406 covers the hole unit, the
electron unit and the surface of the array substrate 401 not
covered by the hole unit and the electron unit; the protection
layer 4011 covers the light emitting device.

[0096] For the above OLED display device, a structure and
location of a reflective layer for reflecting light can be
designed according to the light emitting type of the OLED
display device, for example, for a top emitting display device,
areflective layer can be formed between the formation of the
array substrate and the formation of the hole unit and the
electron unit. Compared with the prior art, the number of the
layers in the light path for the light emitted from the lumines-
cent layer 406 of the display device is reduced, then the
absorption and scattering effect for the light is reduced,
reducing the loss of the light in the transmitting process,
improving the external quantum efficiency of the light emit-
ting device; thereby improving the light emitting efficiency of
the OLED display device.

[0097] As shown in FIG. 5, an embodiment also provides
an OLED display device; in the OLED display device, a hole
unit (comprising a hole transport layer 504, a hole injection
layer 503 and an anode 502) and an electron unit (comprising
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an electron transport layer 508, an electron injection layer 509
and a cathode 5010) are located on the upper side of the
luminescent layer 506. All the layers in the hole unit com-
pletely overlap with each other; all the layers in the electron
unit completely overlap with each other. In such a situation,
the luminescent layer 506 covers each pixel opening area; the
electron blocking layer 505 is located between the lumines-
cent layer 506 and the hole transport layer 504, and com-
pletely overlaps with the hole transport layer 504; the vertical
projection of the electron blocking layer 505 on the lumines-
cent layer 506 partially covers the vertical projection of the
luminescent layer 506 on the array substrate 501; the hole
blocking layer 507 is located between the electron transport
layer 508 and the luminescent layer 506, and completely
overlaps with the electron transport layer 508; the vertical
projection of the hole blocking layer 507 on the array sub-
strate 501 partially covers the vertical projection of the lumi-
nescent layer 506 on the array substrate 501; the protection
layer 5011 is coated on the light emitting device. Compared
with the prior art, the number of the layers in the light path for
the light emitted from the luminescent layer 506 of the display
device is reduced, then the absorption and scattering effect for
the light is reduced, reducing the loss of the light in the
transmitting process, improving the external quantum effi-
ciency of the light emitting device; thereby improving the
light emitting efficiency of the OLED display device.

[0098] Apparently, the person skilled in the art may make
various alterations and variations to the invention without
departing the spirit and scope of the invention. As such, pro-
vided that these modifications and variations of the invention
pertain to the scope of the claims of the invention and their
equivalents, the invention is intended to embrace these alter-
ations and variations.

1. An organic light emitting diode display device; wherein
the organic light emitting diode display device comprises:
an array substrate comprising a plurality of pixel opening
areas;

alight emitting device located in each of the pixel opening
areas on the array substrate; wherein

the light emitting device comprises: a hole transport layer,
a luminescent layer and an electron transport layer;
wherein

a vertical projection of the luminescent layer on the array
substrate defines the pixel opening area;

the hole transport layer and the electron transport layer are
located on different sides of the luminescent layer
respectively, or the hole transport layer and the electron
transport layer are located on the same side of the lumi-
nescent layer;

both a vertical projection of the hole transport layer on the
array substrate and a vertical projection of the electron
transport layer on the array substrate partially cover the
pixel opening area; the vertical projection of the hole
transport layer on the array substrate and the vertical
projection of the electron transport layer on the array
substrate do not overlap with each other.

2. The organic light emitting diode display device accord-
ing to claim 1, wherein the light emitting device further com-
prises: a hole injection layer located on a side of the hole
transport layer departing from the luminescent layer, and an
electron injection layer located on a side of the electron trans-
port layer departing from the Iuminescent layer; the hole
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injection layer completely overlaps with the hole transport
layer; the electron injection layer completely overlaps with
the electron transport layer.

3. The organic light emitting diode display device accord-
ing to claim 2, wherein the light emitting device further com-
prises: an anode located on a side of the hole injection layer
departing from the luminescent layer, and a cathode located
on a side of the electron injection layer departing from the
luminescent layer.

4. The organic light emitting diode display device accord-
ing to claim 3, wherein if the hole transport layer and the
electron transport layer are located on the same side of the
luminescent layer, the anode completely overlaps with the
hole transport layer; the cathode completely overlaps with the
electron transport layer.

5. The organic light emitting diode display device accord-
ing to claim 3, wherein if the hole transport layer is located on
aside of the luminescent layer facing the array substrate, and
the electron transport layer is located on a side of the lumi-
nescent layer departing away the array substrate, the anode
completely overlaps with the luminescent layer or the hole
injection layer, the cathode completely overlaps with the elec-
tron injection layer.

6. The organic light emitting diode display device accord-
ing to claim 3, wherein if the hole transport layer is located on
a side of the luminescent layer departing away the array
substrate, and the electron transport layer is located on a side
of the luminescent layer facing the array substrate, the anode
completely overlaps with the hole injection layer, the cathode
completely overlaps with the electron injection layer or the
luminescent layer.

7. The organic light emitting diode display device accord-
ing to claim 1, wherein the light emitting device further com-
prises: an electron blocking layer located between the hole
transport layer and the luminescent layer, and a hole blocking
layer located between the electron transport layer and the
luminescent layer.

8. The organic light emitting diode display device accord-
ing to claim 2, wherein the light emitting device further com-
prises: an electron blocking layer located between the hole
transport layer and the luminescent layer, and a hole blocking
layer located between the electron transport layer and the
luminescent layer.

9. (canceled)

10. (canceled)

11. The organic light emitting diode display device accord-
ing to claim 5, wherein the light emitting device further com-
prises: an electron blocking layer located between the hole
transport layer and the luminescent layer, and a hole blocking
layer located between the electron transport layer and the
luminescent layer.

12. The organic light emitting diode display device accord-
ing to claim 6, wherein the light emitting device further com-
prises: an electron blocking layer located between the hole
transport layer and the luminescent layer, and a hole blocking
layer located between the electron transport layer and the
luminescent layer.

13. The organic light emitting diode display device accord-
ing to claim 7, wherein the organic light emitting diode dis-
play device further comprises: a protection layer covering the
light emitting device.

14. A method for manufacturing an organic light emitting
diode display device, wherein the method comprises:
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forming an array substrate comprising a plurality of pixel
opening areas,

forming a light emitting device in each of the pixel opening
areas on the array substrate,

wherein forming a light emitting device comprises forming
ahole transport layer, a luminescent layer and a electron
transport layer; wherein

a vertical projection of the luminescent layer on the array
substrate defines the pixel opening area;

the hole transport layer and the electron transport layer are
located on different sides of the Iuminescent layer
respectively, or the hole transport layer and the electron
transport layer are located on the same side of the lumi-
nescent layer;

both a vertical projection of the hole transport layer on the
array substrate and a vertical projection of the electron
transport layer on the array substrate partially cover the
pixel opening area; the vertical projection of the hole
transport layer on the array substrate and the vertical
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projection of the electron transport layer on the array
substrate do not overlap with each other.

15. The organic light emitting diode display device accord-
ing to claim 3, wherein the light emitting device further com-
prises: an electron blocking layer located between the hole
transport layer and the luminescent layer, and a hole blocking
layer located between the electron transport layer and the
luminescent layer.

16. The organic light emitting diode display device accord-
ing to claim 4, wherein the light emitting device further com-
prises: an electron blocking layer located between the hole
transport layer and the luminescent layer, and a hole blocking
layer located between the electron transport layer and the
luminescent layer.

17. The method according to claim 14, wherein the hole
transport layer, the luminescent layer and the electron trans-
port layer are formed on the array substrate with evaporation
by applying a fine metal mask.

* ok %k
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