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Description

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 manufac-
turing the same.

BACKGROUND OF THE INVENTION

[0002] With the continuous development of display
technology, 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 gam-
ut, 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 dis-
play devices with various sizes, so it has attracted atten-
tion of many enterprises. AMOLED display device typi-
cally comprises an array substrate and light emitting de-
vices, wherein the light emitting devices are mainly real-
ized by a fine metal mask, of which the implementation
has become increasingly mature, enabling the mass pro-
duction of AMOLED.
[0004] In the process of realizing the AMOLED, the
light emitting device is formed by depositing OLED ma-
terials on a low temperature polysilicon back plate with
a predetermined sequence by the method for evapora-
tion, and performing a composition process with the pat-
tern on the fine metal mask. As shown in Fig. 1, the struc-
ture 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 transmitted 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 electron
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.
[0006] US2006/0237731A1 provides an organic light-
emitting transistor. A composite layer containing an or-
ganic compound having a hole-transporting property and
a metal oxide is used as part of the electrode that injects
holes among source and drain electrodes, and a com-
posite layer containing an organic compound having an
electron-transporting property and an alkaline metal or
an alkaline earth metal is used as part of the electrode
that injects electrons. US2014/0231766A1 provides an
organic light emitting device. The organic light emitting
includes a structure in which a substrate, a control elec-
trode, a nano-composite layer including light emitting na-
no-particles, a light emitting layer, a hole transport layer,
an electron transport layer, an anode, and a cathode are
sequentially stacked from a bottom.

SUMMARY OF THE INVENTION

[0007] The embodiments of the present invention pro-
vide an OLED display device and a method for manufac-
turing the same, to improve the external quantum effi-
ciency of the light emitting device, thereby improving the
light emitting efficiency of the OLED display device.
[0008] The organic light emitting display device of the
present invention is defined by independent claims 1 and
4. The invention further relates to a method for manufac-
turing an organic light emitting display device as de-
scribed in independent claims 7 and 9.
[0009] In the OLED display device and the method for
manufacturing the same, a vertical projection of the lu-
minescent 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 sub-
strate and a vertical projection of the electron transport
layer on the array substrate partially cover the pixel open-
ing 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. In the emitting direction, the
number of the layers in each area of the light emitting
device is reduced, then the absorption and scattering ef-
fect 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

[0010] In order to more clearly illustrate the technical
solutions 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 draw-
ings in the following description are only some embodi-
ments 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 cre-
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ative work.

Fig. 1 is a structural diagram of an OLED in the prior
art;
Fig. 2 is a structural diagram of a light emitting device
of an OLED device provided by a second embodi-
ment of the present invention;
Fig. 3 is another structural diagram of a light emitting
device of an OLED device provided by a second em-
bodiment of the present invention;
Fig. 4 is a structural diagram of a light emitting device
of an OLED device not forming part of the present
invention;
Fig. 5 is another structural diagram of a light emitting
device of an OLED device not forming part of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0011] In the following, the technical solutions in em-
bodiments of the invention will be described clearly and
completely in connection with the drawings in the em-
bodiments of the invention. Obviously, the described em-
bodiments are only part of the embodiments of the in-
vention, and not all of the embodiments. Based on the
embodiments in the invention, all other embodiments ob-
tained 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

[0012] An embodiment of the present invention pro-
vides an OLED display device; the organic light emitting
diode display device comprises:

an array substrate comprising a plurality of pixel
opening areas;
a light 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 lumines-
cent layer respectively;
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 par-
tially cover the pixel opening area; the vertical pro-
jection of the hole transport layer on the array sub-
strate and the vertical projection of the electron trans-
port layer on the array substrate do not overlap with
each other.

[0013] 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 lumi-
nescent layer on the array substrate.
[0014] Accordingly, an embodiment of the present in-
vention further provides a method for manufacturing an
organic light emitting diode display device according to
the embodiment of the present invention; the method
comprises: forming an array substrate comprising a plu-
rality of pixel opening areas, forming a light emitting de-
vice 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 an electron transport layer; wherein a vertical
projection of the luminescent layer on the array sub-
strate defines the pixel opening area;
the hole transport layer and the electron transport
layer are located on different sides of the lumines-
cent layer respectively;
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 par-
tially cover the pixel opening area; the vertical pro-
jection of the hole transport layer on the array sub-
strate and the vertical projection of the electron trans-
port layer on the array substrate do not overlap with
each other..

[0015] In the OLED display device and the method for
manufacturing the same, a vertical projection of the lu-
minescent 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 sub-
strate and a vertical projection of the electron transport
layer on the array substrate partially cover the pixel open-
ing 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. 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 recombi-
nation occurs for the hole transported into the lumines-
cent layer through the hole transport layer and the elec-
tron transported into the luminescent layer through the
electron transport layer; for the light emitted out of the
device, the number of the layers in the light path is re-
duced, then the absorption and scattering effect for the
light is reduced, reducing the loss of the light in the trans-
mitting process, improving the external quantum efficien-
cy of the light emitting device; thereby improving the light
emitting efficiency of the OLED display device.
[0016] The OLED display device further comprises a
hole injection layer located on a side of the hole transport
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layer departing from the luminescent layer, and an elec-
tron injection 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; an anode located on a
side of the hole injection layer departing from the lumi-
nescent layer, and a cathode located on a side of the
electron injection layer departing from the luminescent
layer.
[0017] 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 luminescent layer, and an electron unit for transport-
ing 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.
[0018] 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 luminescent
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 ar-
ea.
[0019] 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 projection of the hole injection layer
203 on the array substrate 201 partially covers the lumi-
nescent layer 206; the hole transport layer 204 is located
over the hole injection layer 203, and completely covers
the hole injection layer 203; the luminescent layer 206
covers the hole transport layer 204 and a part of the an-
ode 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 lumines-
cent layer 206; moreover, the vertical projection of the
electron transport layer 208 on the array substrate 201
and the vertical projection of the hole injection layer 203

on the array substrate 201 do not overlap with each other;
the electron injection layer 209 is located over the elec-
tron transport layer 208, and completely overlaps with
the electron transport layer 208; the cathode 2010 is lo-
cated over the electron injection layer 209, and complete-
ly overlaps with the electron injection layer 209.
[0020] 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 in-
jection layer 209 and electron transport layer 208 are
only stacked on the end of the pixel opening area oppo-
site 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 oc-
curs, 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 unit 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.
[0021] If the 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 inter-
mediate 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
transmitted 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. There-
fore, the number of the layers corresponding to the lumi-
nescent layer 206 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 ef-
ficiency of the light emitting device; thereby improving
the light emitting efficiency of the OLED display device.
[0022] In addition, at the area of the end near the hole

5 6 



EP 3 190 638 B1

5

5

10

15

20

25

30

35

40

45

50

55

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.
[0023] 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
transport 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 blocking layer 205 is used to blocking the elec-
trons such that the electrons can not be transported from
the luminescent layer 206 to 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 elec-
tron transport layer 208; therefore, the injection of the
electrons and the holes in the luminescent layer 206 is
balanced, the recombination probability of the electrons
and the holes is enhanced, improving the internal quan-
tum efficiency of the light emitting device; thereby further
improving the light emitting efficiency of the OLED display
device.
[0024] It should be noted that the structures of the hole
blocking layer and the electron blocking layer are differ-
ent 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 pro-
jection 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 luminescent layer 206 on
the array substrate 201, such that the electrons will ab-
solutely 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 partially 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 substrate 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 lumines-
cent layer, and the vertical projection of the cathode on
the array substrate completely covers the vertical projec-
tion 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 projection of the elec-
tron blocking layer on the array substrate can only par-
tially cover the vertical projection of the luminescent layer
on the array substrate (in particular, the vertical projection
of the electron blocking layer on the array substrate com-
pletely overlaps with the vertical projection of the hole
transport layer on the array substrate) such that the elec-
trons will absolutely not enter the hole unit from the lu-
minescent layer.
[0025] 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.
[0026] Corresponding to the OLED display device pro-
vided by the present embodiment, the present embodi-
ment also provides a method for manufacturing the de-
vice. Preferably, the hole transport layer 204, the lumi-
nescent layer 206 and the electron transport layer 208
are formed on the array substrate 201 with evaporation
by applying a fine metal mask.
[0027] Taking the OLED display device shown in Fig.
2 as an example, the method for manufacturing the de-
vice comprises:
Step S1: preparing the array substrate 201 as a control
panel of the OLED display device.
[0028] 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 polysilicon 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 capac-
itors (i.e., 6T2C structure), in other embodiments of the
invention, a single pixel can apply other pixel structures,
such as 2T1C, 5T1C, 7T2C, etc..
[0029] Step S2: forming the anode 202 of the light emit-
ting device on the array substrate 201.
[0030] This step can particularly comprises: depositing
an anode material on the array substrate 201, forming
the anode 202 completely covering the pixel opening ar-
ea of each pixel on the substrate 201.
[0031] 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 of the silver layer is preferably 10nm, and
the thickness of the indium tin oxide layers on both sides
of the silver layer is preferably 50nm. Wherein the silver
layer is used to reflect the light transmitted to the anode
with a high efficiency.
[0032] For an OLED display device of bottom emitting
type or side emitting type, the structure of the anode can
be designed according to the different light emitting
types. For example: for the OLED display device of bot-
tom emitting type, the anode may not comprise a silver
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layer, at the same time, a reflection layer should be pro-
vided on the top of the light emitting device, such that the
light transmitted upwards can be reflected towards the
array substrate.
[0033] Step S3: forming the hole injection layer 203 on
the anode 202.
[0034] This step can particularly comprise: placing the
substrate in a high vacuum evaporation cavity, and evap-
oration 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.
[0035] Wherein the hole injection layer material can
preferably be copper phthalocyanine, PEDT (poly (3,4-
ethylenedioxy thiophene) poly (styrene sulfonate)), PSS
(sodium polystyrene sulfonate) and TNANA, etc., to en-
sure the holes being injected with a high efficiency.
[0036] Step S4: forming the hole transport layer 204
on the hole injection layer 203.
[0037] In particular, placing the substrate in a high vac-
uum 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 com-
pletely covers the hole injection layer 203.
[0038] 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.
[0039] Step S5: forming the electron blocking layer 205
on the hole transport layer 204 and the uncovered part
of the anode 202.
[0040] This step can specifically comprise: placing the
substrate in a high vacuum evaporation cavity, and evap-
oration plating an electron blocking layer material on the
hole transport 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 lu-
minescent 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 transport layer 204 and
the anode 202, without blocking the transporting of the
holes.
[0041] Step S6: forming a luminescent layer 206 on
the electron blocking layer 205.
[0042] In particular, this step can comprise: placing the
substrate in a high vacuum evaporation cavity, and evap-
oration plating a luminescent layer material on the elec-
tron blocking layer 205 by applying a fine metal mask
with a pattern of the luminescent layer 206; the lumines-
cent layer 206 completely covers the electron blocking
layer 205.
[0043] 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
luminescent layer 206 may comprise a fluorescent lumi-
nescent layer or a phosphorescent luminescent layer.
For a red luminescent layer, the fluorescent luminescent
layer material can preferably be DCJTB derivatives, star
shaped DCB derivatives, polycyclic aromatic hydrocar-
bons, a star shaped DCB derivatives, polycyclic aromatic
hydrocarbons, or a non-doping red luminescent layer ma-
terial with a D-A structure, etc.; for a green luminescent
layer, the fluorescent luminescent layer material can pref-
erably be quinacridone derivatives, coumarin derivatives
or polycyclic aromatic hydrocarbon, etc.; for a blue lumi-
nescent layer, the fluorescent luminescent layer material
can preferably be bis-aryl derivatives, stilbene aromatic
derivatives, pyrene derivatives, rotary ring spirobiflu-
orene 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 ma-
terial with carbazole groups and property of electron
transporting, etc.; the phosphorescent doped materials
can preferably be platinum complexes, iridium complex-
es, europium complexes, osmium complexes and FIrpic,
etc.
[0044] Step S7: forming the hole blocking layer 207 on
the luminescent layer 206.
[0045] 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.
[0046] Wherein the hole blocking layer material is pref-
erably 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.
[0047] Step S8: forming the electron transport layer
208 on the hole blocking layer 207.
[0048] 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.
[0049] Preferably, the electron transport layer material
is quinoline derivatives, dinitrogen anthracene deriva-
tives, heterocyclic compounds containing silicon, qui-
noxaline derivatives, phenanthroline derivatives or per-
fluorinated oligomer, etc., so as to ensure that the elec-
trons can be transported successfully.
[0050] Step S9: forming the electron injection layer 209
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on the electron transport layer 208.
[0051] 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 trans-
port layer 208.
[0052] Preferably, the electron injection layer material
is alkali metal oxides, alkali metal acetate or alkali metal
fluorides, such as lithium oxide, lithium metaborate, po-
tassium silicate, and cesium carbonate, etc., so as to
ensure that the electron can be injected effectively.
[0053] Step S10: forming the cathode 2010 on the elec-
tron injection layer 209.
[0054] In particular, this step can comprise: placing the
substrate in a high vacuum evaporation cavity, and evap-
oration plating a cathode material on the electron injec-
tion layer 209 by applying a fine metal mask with a pattern
of the cathode 2010; the cathode 2010 completely covers
the electron injection layer 209.
[0055] Wherein the cathode material is preferably an
aluminium lithium alloy or a magnesium silver alloy.
[0056] Step S11: coating the protection layer 2011 on
the light emitting device formed in step S10.
[0057] In this step, an open mask plate can be used to
form the protection layer 2011; the vertical projection of
the protection layer 2011 on the array substrate 201 com-
pletely overlaps with the vertical projection of the lumi-
nescent layer 206 on the array substrate 201, so as to
prevent the entire light emitting device from being cor-
roded or oxidized by the environment.
[0058] It should be noted that, the provided OLED dis-
play 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 luminescent layer facing the array substrate,
and an electron transport 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 an-
ode 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 de-
vice, 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 down-
wards from the luminescent layer; the reflective layer ma-
terial 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 material can be saved.
[0059] 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 over-
laps with the hole transport layer 304; the cathode 3010
completely overlaps with the vertical projection of the lu-
minescent 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 com-
prising the electron transport layer 308, electron injection
layer 309 and cathode 3010 is located on the lower side
of the luminescent layer 306; moreover, the vertical pro-
jection of the anode 302 on the array substrate 301 par-
tially 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 ex-
changing 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 electron block-
ing 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 ver-
tical 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 2 (not forming part of the present invention)

[0060] When the hole transport layer and electron
transport layer are located on the same side of the lumi-
nescent layer (i.e., the hole unit comprising the hole trans-
port layer, the hole injection layer and the anode is locat-
ed on the same side of the luminescent layer as the elec-
tron unit comprising the electron transport layer, the elec-
tron injection layer and the cathode), the anode can be
completely overlapped with the hole transport layer, the
cathode can be completely overlapped with the electron
transport layer (i.e., the vertical projections of the anode
and the cathode on the luminescent layer partially cover
the pixel opening area, and completely overlap with the
vertical projections of the hole transport layer and the
electron transport layer on the luminescent layer respec-
tively).
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[0061] As shown in Fig. 4, taking an OLED display de-
vice as an example, in which both the hole unit and elec-
tron 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 lay-
er 406, i.e., 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 overlap with each
other; the cathode 4010, the electron injection layer 409,
the electron transport layer 408 and the hole blocking
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.
[0062] 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 dis-
play device, a reflective 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 luminescent layer 406 of the display
device is reduced, then the absorption and scattering ef-
fect for the light is reduced, reducing the loss of the light
in the transmitting process, improving the external quan-
tum efficiency of the light emitting device; thereby im-
proving the light emitting efficiency of the OLED display
device.
[0063] As shown in Fig. 5, an embodiment (not forming
part of the present invention) also provides an OLED dis-
play device; in the OLED display device, a hole unit (com-
prising a hole transport layer 504, a hole injection layer
503 and an anode 502) and an electron unit (comprising
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 completely 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 lo-
cated between the luminescent layer 506 and the hole
transport layer 504, and completely overlaps with the
hole transport layer 504; the vertical projection of the
electron blocking layer 505 on the luminescent 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 over-
laps with the electron transport layer 508; the vertical
projection of the hole blocking layer 507 on the array
substrate 501 partially covers the vertical projection of
the luminescent 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 lumi-
nescent layer 506 of the display device is reduced, then
the absorption and scattering effect for the light is re-
duced, reducing the loss of the light in the transmitting
process, improving the external quantum efficiency of
the light emitting device; thereby improving the light emit-
ting efficiency of the OLED display device.

Claims

1. An organic light emitting diode display device;
wherein the organic light emitting diode display de-
vice comprises:

an array substrate (201, 301) comprising a plu-
rality of pixel opening areas;
a light emitting device located in each of the pixel
opening areas on the array substrate (201, 301);
wherein
the light emitting device comprises: a hole trans-
port layer (204, 304), a luminescent layer (206,
306) and an electron transport layer (208, 308);
wherein
a vertical projection of the luminescent layer
(206, 306) on the array substrate (201, 301) de-
fines the pixel opening area;
both a vertical projection of the hole transport
layer (204, 304) on the array substrate (201,
301) and a vertical projection of the electron
transport layer (208, 308) on the array substrate
(201, 301) partially cover the pixel opening area;
the vertical projection of the hole transport layer
(204, 304) on the array substrate (201, 301) and
the vertical projection of the electron transport
layer (208, 308) on the array substrate (201,
301) do not overlap with each other;
wherein the light emitting device further com-
prises: a hole injection layer (203, 303) located
on a side of the hole transport layer (204, 304)
departing from the luminescent layer (206, 306),
an electron injection layer (209, 309) located on
a side of the electron transport layer (208, 308)
departing from the luminescent layer (206, 306),
an anode (202, 302) located on a side of the
hole injection layer (203, 303) departing from
the luminescent layer (206, 306), and a cathode
(2010, 3010) located on a side of the electron
injection layer (209, 309) departing from the lu-
minescent layer (206, 306); the hole injection
layer (203, 303) completely overlaps with the
hole transport layer (204, 304); the electron in-
jection layer (209, 309) completely overlaps with
the electron transport layer (208, 308);
characterized in that the hole transport layer
(204, 304) is located on a side of the luminescent
layer (206, 306) facing the array substrate (201,
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301), and the electron transport layer (208, 308)
is located on a side of the luminescent layer
(206, 306) departing away the array substrate
(201, 301); the anode (202, 302) completely
overlaps with the luminescent layer (206, 306)
or the hole injection layer (203, 303), the cathode
(2010, 3010) completely overlaps with the elec-
tron injection layer (209, 309).

2. The organic light emitting diode display device ac-
cording to claim 1, wherein the light emitting device
further comprises: an electron blocking layer (205,
305) located between the hole transport layer (204,
304) and the luminescent layer (206, 306), and a
hole blocking layer (207, 307) located between the
electron transport layer (208, 308) and the lumines-
cent layer (206, 306).

3. The organic light emitting diode display device ac-
cording to claim 2, wherein the organic light emitting
diode display device further comprises: a protection
layer (2011, 3011) covering the light emitting device.

4. An organic light emitting diode display device;
wherein the organic light emitting diode display de-
vice comprises:

an array substrate (201, 301) comprising a plu-
rality of pixel opening areas;
a light emitting device located in each of the pixel
opening areas on the array substrate (201, 301);
wherein
the light emitting device comprises: a hole trans-
port layer (204, 304), a luminescent layer (206,
306) and an electron transport layer (208, 308);
wherein
a vertical projection of the luminescent layer
(206, 306) on the array substrate (201, 301) de-
fines the pixel opening area;
both a vertical projection of the hole transport
layer (204, 304) on the array substrate (201,
301) and a vertical projection of the electron
transport layer (208, 308) on the array substrate
(201, 301) partially cover the pixel opening area;
the vertical projection of the hole transport layer
(204, 304) on the array substrate (201, 301) and
the vertical projection of the electron transport
layer (208, 308) on the array substrate (201,
301) do not overlap with each other;
wherein the light emitting device further com-
prises: a hole injection layer (203, 303) located
on a side of the hole transport layer (204, 304)
departing from the luminescent layer (206, 306),
an electron injection layer (209, 309) located on
a side of the electron transport layer (208, 308)
departing from the luminescent layer (206, 306),
an anode (202, 302) located on a side of the
hole injection layer (203, 303) departing from

the luminescent layer (206, 306), and a cathode
(2010, 3010) located on a side of the electron
injection layer (209, 309) departing from the lu-
minescent layer (206, 306); the hole injection
layer (203, 303) completely overlaps with the
hole transport layer (204, 304); the electron in-
jection layer (209, 309) completely overlaps with
the electron transport layer (208, 308);
characterized in that the hole transport layer
(204, 304) is located on a side of the luminescent
layer (206, 306) departing away the array sub-
strate (201, 302), and the electron transport lay-
er (208, 308) is located on a side of the lumines-
cent layer (206, 306) facing the array substrate
(201, 301), the anode (202, 302) completely
overlaps with the hole injection layer (203, 303),
the cathode (2010, 3010) completely overlaps
with the electron injection layer (209, 309) or the
luminescent layer (206, 306).

5. The organic light emitting diode display device ac-
cording to claim 4, wherein the light emitting device
further comprises: an electron blocking layer (205,
305) located between the hole transport layer (204,
304) and the luminescent layer (206, 306), and a
hole blocking layer (207, 307) located between the
electron transport layer (208, 308) and the lumines-
cent layer (206, 306).

6. The organic light emitting diode display device ac-
cording to claim 5, wherein the organic light emitting
diode display device further comprises: a protection
layer (2011, 3011) covering the light emitting device.

7. A method for manufacturing an organic light emitting
diode display device, wherein the method compris-
es:

forming an array substrate (201, 301) compris-
ing a plurality of pixel opening areas,
forming a light emitting device in each of the pixel
opening areas on the array substrate (201, 301),
wherein forming a light emitting device compris-
es: forming a hole transport layer (204, 304), a
luminescent layer (206, 306) and an electron
transport layer (208, 308); forming a hole injec-
tion layer (203, 303) on a side of the hole trans-
port layer (204, 304) departing from the lumines-
cent layer (206, 306), forming an electron injec-
tion layer (209, 309) on a side of the electron
transport layer (208, 308) departing from the lu-
minescent layer (206, 306); forming an anode
(202, 302) located on a side of the hole injection
layer (203, 303) departing from the luminescent
layer (206, 306), and forming a cathode (2010,
3010) located on a side of the electron injection
layer (209, 309) departing from the luminescent
layer (206, 306);
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wherein the hole injection layer (203, 303) com-
pletely overlaps with the hole transport layer
(204, 304); the electron injection layer (209, 309)
completely overlaps with the electron transport
layer (208, 308);
wherein a vertical projection of the luminescent
layer (206, 306) on the array substrate (201,
301) defines the pixel opening area;
wherein both a vertical projection of the hole
transport layer (204, 304) on the array substrate
(201, 301) and a vertical projection of the elec-
tron transport layer (208, 308) on the array sub-
strate (201, 301) partially cover the pixel opening
area; the vertical projection of the hole transport
layer (204, 304) on the array substrate (201,
301) and the vertical projection of the electron
transport layer (208, 308) on the array substrate
(201, 301) do not overlap with each other;
characterized in that the hole transport layer
(204, 304) is located on a side of the luminescent
layer (206, 306) facing the array substrate (201,
301), and the electron transport layer (208, 308)
is located on a side of the luminescent layer
(206, 306) departing away the array substrate
(201, 301); the anode (202, 302) completely
overlaps with the luminescent layer (206, 306)
or the hole injection layer (203, 303), the cathode
(2010, 3010) completely overlaps with the elec-
tron injection layer (209, 309).

8. The method according to claim 7, wherein the hole
transport layer (204, 304), the luminescent layer
(206, 306) and the electron transport layer (208, 308)
are formed on the array substrate (201, 301) with
evaporation by applying a fine metal mask.

9. A method for manufacturing an organic light emitting
diode display device, wherein the method compris-
es:

forming an array substrate (201, 301) compris-
ing a plurality of pixel opening areas,
forming a light emitting device in each of the pixel
opening areas on the array substrate (201, 301),
wherein forming a light emitting device compris-
es: forming a hole transport layer (204, 304), a
luminescent layer (206, 306) and an electron
transport layer (208, 308); forming a hole injec-
tion layer (203, 303) on a side of the hole trans-
port layer (204, 304) departing from the lumines-
cent layer (206, 306), forming an electron injec-
tion layer (209, 309) on a side of the electron
transport layer (208, 308) departing from the lu-
minescent layer (206, 306); forming an anode
(202, 302) located on a side of the hole injection
layer (203, 303) departing from the luminescent
layer (206, 306), and forming a cathode (2010,
3010) located on a side of the electron injection

layer (209, 309) departing from the luminescent
layer (206, 306);
wherein the hole injection layer (203, 303) com-
pletely overlaps with the hole transport layer
(204, 304); the electron injection layer (209, 309)
completely overlaps with the electron transport
layer (208, 308);
wherein a vertical projection of the luminescent
layer (206, 306) on the array substrate (201,
301) defines the pixel opening area;
wherein both a vertical projection of the hole
transport layer (204, 304) on the array substrate
(201, 301) and a vertical projection of the elec-
tron transport layer (208, 308) on the array sub-
strate (201, 301) partially cover the pixel opening
area; the vertical projection of the hole transport
layer (204, 304) on the array substrate (201,
301) and the vertical projection of the electron
transport layer (208, 308) on the array substrate
(201, 301) do not overlap with each other;
characterized in that the hole transport layer
(204, 304) is located on a side of the luminescent
layer (206, 306) departing away the array sub-
strate (201, 301), and the electron transport lay-
er (208, 308) is located on a side of the lumines-
cent layer (206, 306) facing the array substrate
(201, 301), the anode (202, 302) completely
overlaps with the hole injection layer (203, 303),
the cathode (2010, 3010) completely overlaps
with the electron injection layer (209, 309) or the
luminescent layer (206, 306).

10. The method according to claim 9, wherein the hole
transport layer (204, 304), the luminescent layer
(206, 306) and the electron transport layer (208, 308)
are formed on the array substrate (201, 301) with
evaporation by applying a fine metal mask.

Patentansprüche

1. Anzeigevorrichtung mit organischen Leuchtdioden;
wobei die Anzeigevorrichtung mit organischen
Leuchtdioden umfasst:

ein Arraysubstrat (201, 301) umfassend mehre-
re Pixelöffnungsbereiche;
eine lichtemittierende Vorrichtung, die sich in je-
dem der Pixelöffnungsbereiche auf dem Array-
substrat (201, 301) befindet; wobei
die lichtemittierende Vorrichtung umfasst: eine
Lochtransportschicht (204, 304), eine Lumines-
zenzschicht (206, 306) und eine Elektronen-
transportschicht (208, 308); wobei
eine vertikale Projektion der Lumineszenz-
schicht (206, 306) auf das Arraysubstrat (201,
301) den Pixelöffnungsbereich definiert;
sowohl eine vertikale Projektion der Lochtrans-
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portschicht (204, 304) auf das Arraysubstrat
(201, 301) als auch eine vertikale Projektion der
Elektronentransportschicht (208, 308) auf das
Arraysubstrat (201, 301) teilweise den Pixelöff-
nungsbereich bedecken; die vertikale Projekti-
on der Lochtransportschicht (204, 304) auf das
Arraysubstrat (201, 301) und die vertikale Pro-
jektion der Elektronentransportschicht (208,
308) auf das Arraysubstrat (201, 301) einander
nicht überlappen;
wobei die lichtemittierende Vorrichtung weiter
umfasst: eine Lochinjektionsschicht (203, 303),
die sich auf einer Seite der Lochtransportschicht
(204, 304) befindet, abgewandt von der Lumi-
neszenzschicht (206, 306), eine Elektronenin-
jektionsschicht (209, 309), die sich auf einer Sei-
te der Elektronentransportschicht (208, 308) be-
findet, abgewandt von der Lumineszenzschicht
(206, 306), eine Anode (202, 302), die sich auf
einer Seite der Lochinjektionsschicht (203, 303)
befindet, abgewandt von der Lumineszenz-
schicht (206, 306), und eine Kathode (2010,
3010), die sich auf einer Seite der Elektronenin-
jektionsschicht (209, 309) befindet, abgewandt
von der Lumineszenzschicht (206, 306); wobei
die Lochinjektionsschicht (203, 303) die Loch-
transportschicht (204, 304) vollständig über-
lappt; die Elektroneninjektionsschicht (209,
309) die Elektronentransportschicht (208, 308)
vollständig überlappt;
dadurch gekennzeichnet, dass sich die Loch-
transportschicht (204, 304) auf einer Seite der
Lumineszenzschicht (206, 306) dem Arraysub-
strat (201, 301) zugewandt befindet, und die
Elektronentransportschicht (208, 308) sich auf
einer Seite der Lumineszenzschicht (206, 306)
abgewandt von dem Arraysubstrat (201, 301)
befindet; die Anode (202, 302) die Lumines-
zenzschicht (206, 306) oder die Lochinjektions-
schicht (203, 303) vollständig überlappt, die Ka-
thode (2010, 3010) die Elektroneninjektions-
schicht (209, 309) vollständig überlappt.

2. Anzeigevorrichtung mit organischen Leuchtdioden
nach Anspruch 1, wobei die lichtemittierende Vor-
richtung weiter umfasst: eine Elektronenblockier-
schicht (205, 305), die sich zwischen der Lochtrans-
portschicht (204, 304) und der Lumineszenzschicht
(206, 306) befindet, und eine Lochblockierschicht
(207, 307), die sich zwischen der Elektronentrans-
portschicht (208, 308) und der Lumineszenzschicht
(206, 306) befindet.

3. Anzeigevorrichtung mit organischen Leuchtdioden
nach Anspruch 2, wobei die Anzeigevorrichtung mit
organischen Leuchtdioden weiter umfasst: eine
Schutzschicht (2011, 3011), die die lichtemittierende
Vorrichtung bedeckt.

4. Anzeigevorrichtung mit organischen Leuchtdioden;
wobei die Anzeigevorrichtung mit organischen
Leuchtdioden umfasst:

ein Arraysubstrat (201, 301) umfassend mehre-
re Pixelöffnungsbereiche;
eine lichtemittierende Vorrichtung, die sich in je-
dem der Pixelöffnungsbereiche auf dem Array-
substrat (201, 301) befindet; wobei
die lichtemittierende Vorrichtung umfasst: eine
Lochtransportschicht (204, 304), eine Lumines-
zenzschicht (206, 306) und eine Elektronen-
transportschicht (208, 308); wobei
eine vertikale Projektion der Lumineszenz-
schicht (206, 306) auf das Arraysubstrat (201,
301) den Pixelöffnungsbereich definiert;
sowohl eine vertikale Projektion der Lochtrans-
portschicht (204, 304) auf das Arraysubstrat
(201, 301) als auch eine vertikale Projektion der
Elektronentransportschicht (208, 308) auf das
Arraysubstrat (201, 301) teilweise den Pixelöff-
nungsbereich bedecken; die vertikale Projekti-
on der Lochtransportschicht (204, 304) auf das
Arraysubstrat (201, 301) und die vertikale Pro-
jektion der Elektronentransportschicht (208,
308) auf das Arraysubstrat (201, 301) einander
nicht überlappen;
wobei die lichtemittierende Vorrichtung weiter
umfasst: eine Lochinjektionsschicht (203, 303),
die sich auf einer Seite der Lochtransportschicht
(204, 304) befindet, abgewandt von der Lumi-
neszenzschicht (206, 306), eine Elektronenin-
jektionsschicht (209, 309), die sich auf einer Sei-
te der Elektronentransportschicht (208, 308) be-
findet, abgewandt von der Lumineszenzschicht
(206, 306), eine Anode (202, 302), die sich auf
einer Seite der Lochinjektionsschicht (203, 303)
befindet, abgewandt von der Lumineszenz-
schicht (206, 306), und eine Kathode (2010,
3010), die sich auf einer Seite der Elektronenin-
jektionsschicht (209, 309) befindet, abgewandt
von der Lumineszenzschicht (206, 306); wobei
die Lochinjektionsschicht (203, 303) die Loch-
transportschicht (204, 304) vollständig über-
lappt; die Elektroneninjektionsschicht (209,
309) die Elektronentransportschicht (208, 308)
vollständig überlappt;
dadurch gekennzeichnet, dass sich die Loch-
transportschicht (204, 304) auf einer Seite der
Lumineszenzschicht (206, 306) befindet, abge-
wandt von dem Arraysubstrat (201, 302) und die
Elektronentransportschicht (208, 308) sich auf
einer Seite der Lumineszenzschicht (206, 306)
zugewandt zu dem Arraysubstrat (201, 301) be-
findet; wobei die Anode (202, 302) die Lochin-
jektionsschicht (203, 303) vollständig überlappt,
die Kathode (2010, 3010) die Elektroneninjekti-
onsschicht (209, 309) oder die Lumineszenz-
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schicht (206, 306) vollständig überlappt.

5. Anzeigevorrichtung mit organischen Leuchtdioden
nach Anspruch 4, wobei die lichtemittierende Vor-
richtung weiter umfasst: eine Elektronenblockier-
schicht (205, 305), die sich zwischen der Lochtrans-
portschicht (204, 304) und der Lumineszenzschicht
(206, 306) befindet, und eine Lochblockierschicht
(207, 307), die sich zwischen der Elektronentrans-
portschicht (208, 308) und der Lumineszenzschicht
(206, 306) befindet.

6. Anzeigevorrichtung mit organischen Leuchtdioden
nach Anspruch 5, wobei die Anzeigevorrichtung mit
organischen Leuchtdioden weiter umfasst: eine
Schutzschicht (2011, 3011), die die lichtemittierende
Vorrichtung bedeckt.

7. Verfahren zum Herstellen einer Anzeigevorrichtung
mit organischen Leuchtdioden, wobei das Verfahren
umfasst:

Bilden eines Arraysubstrats (201, 301) umfas-
send mehrere Pixelöffnungsbereiche,
Bilden einer lichtemittierenden Vorrichtung in je-
dem der Pixelöffnungsbereiche auf dem Array-
substrat (201, 301),
wobei das Bilden einer lichtemittierenden Vor-
richtung umfasst: Bilden einer Lochtransport-
schicht (204, 304), einer Lumineszenzschicht
(206, 306) und einer Elektronentransportschicht
(208, 308); Bilden einer Lochinjektionsschicht
(203, 303) auf einer Seite der Lochtransport-
schicht (204, 304) abgewandt von der Lumines-
zenzschicht (206, 306), Bilden einer Elektro-
neninjektionsschicht (209, 309) auf einer Seite
der Elektronentransportschicht (208, 308) ab-
gewandt von der Lumineszenzschicht (206,
306); Bilden einer Anode (202, 302), die sich auf
einer Seite der Lochinjektionsschicht (203, 303)
befindet, abgewandt von der Lumineszenz-
schicht (206, 306), und Bilden einer Kathode
(2010, 3010), die sich auf einer Seite der Elek-
troneninjektionsschicht (209, 309) befindet ab-
gewandt von der Lumineszenzschicht (206,
306);
wobei die Lochinjektionsschicht (203, 303) die
Lochtransportschicht (204, 304) vollständig
überlappt; die Elektroneninjektionsschicht (209,
309) die Elektronentransportschicht (208, 308)
vollständig überlappt;
wobei eine vertikale Projektion der Lumines-
zenzschicht (206,306) auf das Arraysubstrat
(201, 301) den Pixelöffnungsbereich definiert;
wobei sowohl eine vertikale Projektion der Loch-
transportschicht (204, 304) auf das Arraysubst-
rat (201, 301) als auch eine vertikale Projektion
der Elektronentransportschicht (208, 308) auf

das Arraysubstrat (201, 301) den Pixelöffnungs-
bereich teilweise bedecken; die vertikale Pro-
jektion der Lochtransportschicht (204, 304) auf
das Arraysubstrat (201, 301) und die vertikale
Projektion der Elektronentransportschicht (208,
308) auf das Arraysubstrat (201, 301) einander
nicht überlappen;
dadurch gekennzeichnet, dass sich die Loch-
transportschicht (204, 304) auf einer Seite der
Lumineszenzschicht (206, 306) dem Arraysub-
strat (201, 301) zugewandt befindet, und die
Elektronentransportschicht (208, 308) sich auf
einer Seite der Lumineszenzschicht (206, 306)
abgewandt von dem Arraysubstrat (201, 301)
befindet; die Anode (202, 302) die Lumines-
zenzschicht (206, 306) oder die Lochinjektions-
schicht (203, 303) vollständig überlappt, die Ka-
thode (2010, 3010) die Elektroneninjektions-
schicht (209, 309) vollständig überlappt.

8. Verfahren nach Anspruch 7, wobei die Lochtrans-
portschicht (204, 304), die Lumineszenzschicht
(206, 306) und die Elektronentransportschicht (208,
308) auf dem Arraysubstrat (201, 301) mit Verdamp-
fung durch Anwenden einer feinen Metallmaske ge-
bildet werden.

9. Verfahren zum Herstellen einer Anzeigevorrichtung
mit organischen Leuchtdioden, wobei das Verfahren
umfasst:

Bilden eines Arraysubstrats (201, 301) umfas-
send mehrere Pixelöffnungsbereiche,
Bilden einer lichtemittierenden Vorrichtung in je-
dem der Pixelöffnungsbereiche auf dem Array-
substrat (201, 301),
wobei das Bilden einer lichtemittierenden Vor-
richtung umfasst: Bilden einer Lochtransport-
schicht (204, 304), einer Lumineszenzschicht
(206, 306) und einer Elektronentransportschicht
(208, 308); Bilden einer Lochinjektionsschicht
(203, 303) auf einer Seite der Lochtransport-
schicht (204, 304) abgewandt von der Lumines-
zenzschicht (206, 306), Bilden einer Elektro-
neninjektionsschicht (209, 309) auf einer Seite
der Elektronentransportschicht (208, 308) ab-
gewandt von der Lumineszenzschicht (206,
306); Bilden einer Anode (202, 302), die sich auf
einer Seite der Lochinjektionsschicht (203, 303)
befindet, abgewandt von der Lumineszenz-
schicht (206, 306), und Bilden einer Kathode
(2010, 3010), die sich auf einer Seite der Elek-
troneninjektionsschicht (209, 309) befindet, ab-
gewandt von der Lumineszenzschicht (206,
306);
wobei die Lochinjektionsschicht (203, 303) die
Lochtransportschicht (204, 304) vollständig
überlappt; die Elektroneninjektionsschicht (209,
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309) die Elektronentransportschicht (208, 308)
vollständig überlappt;
wobei eine vertikale Projektion der Lumines-
zenzschicht (206, 306) auf das Arraysubstrat
(201, 301) den Pixelöffnungsbereich definiert;
wobei sowohl eine vertikale Projektion der Loch-
transportschicht (204, 304) auf das Arraysubst-
rat (201, 301) als auch eine vertikale Projektion
der Elektronentransportschicht (208, 308) auf
das Arraysubstrat (201, 301) den Pixelöffnungs-
bereich teilweise bedecken; die vertikale Pro-
jektion der Lochtransportschicht (204, 304) auf
das Arraysubstrat (201, 301) und die vertikale
Projektion der Elektronentransportschicht (208,
308) auf das Arraysubstrat (201, 301) einander
nicht überlappen;
dadurch gekennzeichnet, dass sich die Loch-
transportschicht (204, 304) auf einer Seite der
Lumineszenzschicht (206, 306) befindet, abge-
wandt von dem Arraysubstrat (201, 301) und die
Elektronentransportschicht (208, 308) sich auf
einer Seite der Lumineszenzschicht (206, 306)
zugewandt zu dem Arraysubstrat (201, 301) be-
findet; wobei die Anode (202, 302) die Lochin-
jektionsschicht (203, 303) vollständig überlappt,
die Kathode (2010, 3010) die Elektroneninjekti-
onsschicht (209, 309) oder die Lumineszenz-
schicht (206, 306) vollständig überlappt.

10. Verfahren nach Anspruch 9, wobei die Lochtrans-
portschicht (204, 304), die Lumineszenzschicht
(206, 306) und die Elektronentransportschicht (208,
308) auf dem Arraysubstrat (201, 301) mit Verdamp-
fung durch Anwenden einer feinen Metallmaske ge-
bildet werden.

Revendications

1. Dispositif d’affichage à diodes électroluminescentes
organiques, le dispositif d’affichage à diodes élec-
troluminescentes organiques comprenant :

un substrat matriciel (201, 301) comprenant une
pluralité de zones d’ouverture de pixel ;
un dispositif émetteur de lumière situé dans cha-
cune des zones d’ouverture de pixel sur le subs-
trat matriciel (201, 301) ; dans lequel
le dispositif émetteur de lumière comprend : une
couche de transport de trous (204, 304), une
couche luminescente (206, 306) et une couche
de transport d’électrons (208, 308) ; dans lequel
une projection verticale de la couche lumines-
cente (206, 306) sur le substrat matriciel (201,
301) définit la zone d’ouverture de pixel ;
une projection verticale de la couche de trans-
port de trous (204, 304) sur le substrat matriciel
(201, 301) et une projection verticale de la cou-

che de transport d’électrons (208, 308) sur le
substrat matriciel (201, 301) recouvrent toutes
deux partiellement la zone d’ouverture de pixel ;
la projection verticale de la couche de transport
de trous (204, 304) sur le substrat matriciel (201,
301) et la projection verticale de la couche de
transport d’électrons (208, 308) sur le substrat
matriciel (201, 301) ne se chevauchent pas ;
dans lequel le dispositif émetteur de lumière
comprend en outre : une couche d’injection de
trous (203, 303) située sur un côté de la couche
de transport de trous (204, 304) s’écartant de la
couche luminescente (206, 306), une couche
d’injection d’électrons (209, 309) située sur un
côté de la couche de transport d’électrons (208,
308) s’écartant de la couche luminescente (206,
306), une anode (202, 302) située sur un côté
de la couche d’injection de trous (203, 303)
s’écartant de la couche luminescente (206,
306), et une cathode (2010, 3010) située sur un
côté de la couche d’injection d’électrons (209,
309) s’écartant de la couche luminescente (206,
306) ; la couche d’injection de trous (203, 303)
chevauche entièrement la couche de transport
de trous (204, 304) ; la couche d’injection d’élec-
trons (209, 309) chevauche entièrement la cou-
che de transport d’électrons (208, 308) ;
caractérisé en ce que la couche de transport
de trous (204, 304) est située sur un côté de la
couche luminescente (206, 306) faisant face au
substrat matriciel (201, 301), et la couche de
transport d’électrons (208, 308) est située sur
un côté de la couche luminescente (206, 306)
s’écartant du substrat matriciel (201, 301) ;
l’anode (202, 302) chevauche entièrement la
couche luminescente (206, 306) ou la couche
d’injection de trous (203, 303), la cathode (2010,
3010) chevauche entièrement la couche d’injec-
tion d’électrons (209, 309).

2. Dispositif d’affichage à diodes électroluminescentes
organiques selon la revendication 1, dans lequel le
dispositif émetteur de lumière comprend en outre :
une couche de blocage d’électrons (205, 305) située
entre la couche de transport de trous (204, 304) et
la couche luminescente (206, 306), et une couche
de blocage de trous (207, 307) située entre la couche
de transport d’électrons (208, 308) et la couche lu-
minescente (206, 306) .

3. Dispositif d’affichage à diodes électroluminescentes
organiques selon la revendication 2, le dispositif d’af-
fichage à diodes électroluminescentes organiques
comprenant en outre : une couche de protection
(2011, 3011) recouvrant le dispositif émetteur de lu-
mière.

4. Dispositif d’affichage à diodes électroluminescentes
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organiques, le dispositif d’affichage à diodes élec-
troluminescentes organiques comprenant :

un substrat matriciel (201, 301) comprenant une
pluralité de zones d’ouverture de pixel ;
un dispositif émetteur de lumière situé dans cha-
cune des zones d’ouverture de pixel sur le subs-
trat matriciel (201, 301) ; dans lequel
le dispositif émetteur de lumière comprend : une
couche de transport de trous (204, 304), une
couche luminescente (206, 306) et une couche
de transport d’électrons (208, 308) ; dans lequel
une projection verticale de la couche lumines-
cente (206, 306) sur le substrat matriciel (201,
301) définit la zone d’ouverture de pixel ;
une projection verticale de la couche de trans-
port de trous (204, 304) sur le substrat matriciel
(201, 301) et une projection verticale de la cou-
che de transport d’électrons (208, 308) sur le
substrat matriciel (201, 301) recouvrent toutes
deux partiellement la zone d’ouverture de pixel ;
la projection verticale de la couche de transport
de trous (204, 304) sur le substrat matriciel (201,
301) et la projection verticale de la couche de
transport d’électrons (208, 308) sur le substrat
matriciel (201, 301) ne se chevauchent pas ;
dans lequel le dispositif émetteur de lumière
comprend en outre : une couche d’injection de
trous (203, 303) située sur un côté de la couche
de transport de trous (204, 304) s’écartant de la
couche luminescente (206, 306), une couche
d’injection d’électrons (209, 309) située sur un
côté de la couche de transport d’électrons (208,
308) s’écartant de la couche luminescente (206,
306), une anode (202, 302) située sur un côté
de la couche d’injection de trous (203, 303)
s’écartant de la couche luminescente (206,
306), et une cathode (2010, 3010) située sur un
côté de la couche d’injection d’électrons (209,
309) s’écartant de la couche luminescente (206,
306) ; la couche d’injection de trous (203, 303)
chevauche entièrement la couche de transport
de trous (204, 304) ; la couche d’injection d’élec-
trons (209, 309) chevauche entièrement la cou-
che de transport d’électrons (208, 308) ;
caractérisé en ce que la couche de transport
de trous (204, 304) est située sur un côté de la
couche luminescente (206, 306) s’écartant du
substrat matriciel (201, 301), et la couche de
transport d’électrons (208, 308) est située sur
un côté de la couche luminescente (206, 306)
faisant face au substrat matriciel (201, 301),
l’anode (202, 302) chevauche entièrement la
couche d’injection de trous (203, 303), la catho-
de (2010, 3010) chevauche entièrement la cou-
che d’injection d’électrons (209, 309) ou la cou-
che luminescente (206, 306) .

5. Dispositif d’affichage à diodes électroluminescentes
organiques selon la revendication 4, dans lequel le
dispositif émetteur de lumière comprend en outre :
une couche de blocage d’électrons (205, 305) située
entre la couche de transport de trous (204, 304) et
la couche luminescente (206, 306), et une couche
de blocage de trous (207, 307) située entre la couche
de transport d’électrons (208, 308) et la couche lu-
minescente (206, 306) .

6. Dispositif d’affichage à diodes électroluminescentes
organiques selon la revendication 5, le dispositif d’af-
fichage à diodes électroluminescentes organiques
comprenant en outre : une couche de protection
(2011, 3011) recouvrant le dispositif émetteur de lu-
mière.

7. Procédé de fabrication d’un dispositif d’affichage à
diodes électroluminescentes organiques, le procédé
comprenant :

la formation d’un substrat matriciel (201, 301)
comprenant une pluralité de zones d’ouverture
de pixel,
la formation d’un dispositif émetteur de lumière
dans chacune des zones d’ouverture de pixel
sur le substrat matriciel (201, 301),
dans lequel la formation d’un dispositif émetteur
de lumière comprend : la formation d’une cou-
che de transport de trous (204, 304), d’une cou-
che luminescente (206, 306) et d’une couche de
transport d’électrons (208, 308) ; la formation
d’une couche d’injection de trous (203, 303) sur
un côté de la couche de transport de trous (204,
304) s’écartant de la couche luminescente (206,
306), la formation d’une couche d’injection
d’électrons (209, 309) sur un côté de la couche
de transport d’électrons (208, 308) s’écartant de
la couche luminescente (206, 306) ; la formation
d’une anode (202, 302) située sur un côté de la
couche d’injection de trous (203, 303) s’écartant
de la couche luminescente (206, 306), et la for-
mation d’une cathode (2010, 3010) située sur
un côté de la couche d’injection d’électrons (209,
309) s’écartant de la couche luminescente (206,
306) ;
dans lequel la couche d’injection de trous (203,
303) chevauche entièrement la couche de trans-
port de trous (204, 304) ; la couche d’injection
d’électrons (209, 309) chevauche entièrement
la couche de transport d’électrons (208, 308) ;
dans lequel une projection verticale de la couche
luminescente (206, 306) sur le substrat matriciel
(201, 301) définit la zone d’ouverture de pixel ;
dans lequel une projection verticale de la couche
de transport de trous (204, 304) sur le substrat
matriciel (201, 301) et une projection verticale
de la couche de transport d’électrons (208, 308)
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sur le substrat matriciel (201, 301) recouvrent
toutes deux partiellement la zone d’ouverture de
pixel ; la projection verticale de la couche de
transport de trous (204, 304) sur le substrat ma-
triciel (201, 301) et la projection verticale de la
couche de transport d’électrons (208, 308) sur
le substrat matriciel (201, 301) ne se chevau-
chent pas ;
caractérisé en ce que la couche de transport
de trous (204, 304) est située sur un côté de la
couche luminescente (206, 306) faisant face au
substrat matriciel (201, 301), et la couche de
transport d’électrons (208, 308) est située sur
un côté de la couche luminescente (206, 306)
s’écartant du substrat matriciel (201, 301) ;
l’anode (202, 302) chevauche entièrement la
couche luminescente (206, 306) ou la couche
d’injection de trous (203, 303), la cathode (2010,
3010) chevauche entièrement la couche d’injec-
tion d’électrons (209, 309).

8. Procédé selon la revendication 7, dans lequel la cou-
che de transport de trous (204, 304), la couche lu-
minescente (206, 306) et la couche de transport
d’électrons (208, 308) sont formées sur le substrat
matriciel (201, 301) par évaporation par application
d’un masque métallique fin.

9. Procédé de fabrication d’un dispositif d’affichage à
diodes électroluminescentes organiques, le procédé
comprenant :

la formation d’un substrat matriciel (201, 301)
comprenant une pluralité de zones d’ouverture
de pixel,
la formation d’un dispositif émetteur de lumière
dans chacune des zones d’ouverture de pixel
sur le substrat matriciel (201, 301),
dans lequel la formation d’un dispositif émetteur
de lumière comprend : la formation d’une cou-
che de transport de trous (204, 304), d’une cou-
che luminescente (206, 306) et d’une couche de
transport d’électrons (208, 308) ; la formation
d’une couche d’injection de trous (203, 303) sur
un côté de la couche de transport de trous (204,
304) s’écartant de la couche luminescente (206,
306), la formation d’une couche d’injection
d’électrons (209, 309) sur un côté de la couche
de transport d’électrons (208, 308) s’écartant de
la couche luminescente (206, 306) ; la formation
d’une anode (202, 302) située sur un côté de la
couche d’injection de trous (203, 303) s’écartant
de la couche luminescente (206, 306), et la for-
mation d’une cathode (2010, 3010) située sur
un côté de la couche d’injection d’électrons (209,
309) s’écartant de la couche luminescente (206,
306) ;
dans lequel la couche d’injection de trous (203,

303) chevauche entièrement la couche de trans-
port de trous (204, 304) ; la couche d’injection
d’électrons (209, 309) chevauche entièrement
la couche de transport d’électrons (208, 308) ;
dans lequel une projection verticale de la couche
luminescente (206, 306) sur le substrat matriciel
(201, 301) définit la zone d’ouverture de pixel ;
dans lequel une projection verticale de la couche
de transport de trous (204, 304) sur le substrat
matriciel (201, 301) et une projection verticale
de la couche de transport d’électrons (208, 308)
sur le substrat matriciel (201, 301) recouvrent
toutes deux partiellement la zone d’ouverture de
pixel ; la projection verticale de la couche de
transport de trous (204, 304) sur le substrat ma-
triciel (201, 301) et la projection verticale de la
couche de transport d’électrons (208, 308) sur
le substrat matriciel (201, 301) ne se chevau-
chent pas ;
caractérisé en ce que la couche de transport
de trous (204, 304) est située sur un côté de la
couche luminescente (206, 306) s’écartant du
substrat matriciel (201, 301), et la couche de
transport d’électrons (208, 308) est située sur
un côté de la couche luminescente (206, 306)
faisant face au substrat matriciel (201, 301),
l’anode (202, 302) chevauche entièrement la
couche d’injection de trous (203, 303), la catho-
de (2010, 3010) chevauche entièrement la cou-
che d’injection d’électrons (209, 309) ou la cou-
che luminescente (206, 306) .

10. Procédé selon la revendication 9, dans lequel la cou-
che de transport de trous (204, 304), la couche lu-
minescente (206, 306) et la couche de transport
d’électrons (208, 308) sont formées sur le substrat
matriciel (201, 301) par évaporation par application
d’un masque métallique fin.
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