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(7) ABSTRACT

An organic light emitting display panel and apparatus, and
a manufacturing method therefor are provided. The organic
light emitting display panel includes a plurality of light
emitting units, the light emitting unit includes an anode, a
first auxiliary functional structure, a light emitting structure
and a cathode, the anode, the first auxiliary functional
structure, the light emitting structure and the cathode are
successively laminated, and the first auxiliary functional
structures of different light emitting units are arranged
separate from one another, the anodes of different light
emitting units are arranged separate from one another, and
the light emitting structures of different light emitting units
are arranged separate from one another.
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ORGANIC LIGHT EMITTING DISPLAY
PANEL AND ORGANIC LIGHT EMITTING
DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to a Chinese patent
application No. CN201611224122 .4 filed on Dec. 27, 2016,
the disclosure of which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to an
organic light emitting display technology, and in particular
relate to an organic light emitting display panel and an
organic light emitting display apparatus.

BACKGROUND

[0003] The organic light emitting display (OLED) has
already become one of the key devices of the display
industry, because of'its various technical advantages such as
requiring no backlight source, high contrast, slim thickness,
wide viewing angle, high response speed and the like.
[0004] However, current structures of a conventional
OLED involving various light emitting film layers in tend to
induce transverse currents in the organic light emitting
display panel when an image is displayed. Under the action
of the transverse current, a signal crosstalk phenomenon will
occurred between two adjacent light emitting units. When
one light emitting unit emits light in a normal operation, a
nearby light emitting unit which should not emit light may
also emit under the influence of the transverse current,
causing poor display.

SUMMARY

[0005] The present disclosure provides an organic light
emitting display panel and apparatus, and a manufacturing
method therefor, to avoid signal crosstalk phenomenon
caused by a transverse current generated in the organic light
emitting display panel, and ensure that the organic light
emitting display panel can display correct images.

[0006] In a first aspect, embodiments of the present dis-
closure provide an organic light emitting display panel. The
organic light emitting display panel includes a plurality of
light emitting units. Each of the light emitting units com-
prises an anode, a first auxiliary functional structure, a light
emitting structure and a cathode, the anode, the first auxil-
iary functional structure, the light emitting structure and the
cathode are successively laminated. The first auxiliary func-
tional structure s of different light emitting units are arranged
separate from one another, the anodes of different light
emitting units are arranged separate from one another and
the light emitting structures of different light emitting units
are arranged separate from one another.

[0007] In a second aspect, embodiments of the present
disclosure further provide an organic light emitting display
apparatus. The organic light emitting display apparatus
includes any one of the organic light emitting display panels
provided by embodiments of the present disclosure.

[0008] According to the embodiments of the present dis-
closure, the first auxiliary functional structures, the anodes
and the light emitting structures of different light emitting
units are defined as being arranged separate from one
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another, so that the problem that an existing organic light
emitting display panel cannot display normally due to the
signal crosstalk phenomenon caused by the transverse cur-
rent generated in the organic light emitting display panel is
solved, the transverse current is prevented from being gen-
erated in the organic light emitting display panel and the
organic light emitting display panel is ensured to display the
image normally.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 illustrates a cross sectional structure of an
existing organic light emitting display panel.

[0010] FIG. 2 illustrates a cross sectional structure of a
number of partial film layers of an organic light emitting
display panel according to one embodiment of the present
disclosure.

[0011] FIG. 3 illustrates a cross sectional structure of a
number of partial film layers of an organic light emitting
display panel according to one embodiment of the present
disclosure.

[0012] FIG. 4 illustrates a cross sectional structure of a
number of partial film layers of yet another organic light
emitting display panel according to an embodiment of the
present disclosure.

[0013] FIG. 5 illustrates a cross sectional structure of a
number of partial film layers of yet another organic light
emitting display panel according to an embodiment of the
present disclosure.

[0014] FIG. 6 illustrates a cross sectional structure of a
number of partial film layers of yet another organic light
emitting display panel according to an embodiment of the
present disclosure.

[0015] FIG. 7 illustrates a cross sectional structure in an
organic light emitting display panel according to the present
disclosure. FIG. 8 is a schematic diagram illustrating an
organic light emitting display apparatus provided by an
embodiment of the present disclosure.

[0016] FIG. 9 is a flow chart illustrating a method for
manufacturing an organic light emitting display apparatus
according to embodiments of the present disclosure.

DETAILED DESCRIPTION

[0017] The present disclosure is further described below in
detail in combination with drawings and embodiments. It
may be understood that the specific embodiments described
herein are only used for explaining the present disclosure
rather than limiting the present disclosure. In addition, it
should be stated that in order to facilitate the description,
only a part related to the present disclosure rather than the
whole structure is illustrated in the drawings.

[0018] FIG. 1 is a cross sectional structure illustrating a
conventional organic light emitting display panel. Referring
to FIG. 1, the organic light emitting display panel includes
a substrate 10'. The substrate 10" is divided into a plurality
of pixel regions 32' and non-pixel regions 31', and the pixel
regions 32' and the non-pixel regions 31' are arranged
alternately.

[0019] The non-pixel region 31' includes a thin-film tran-
sistor 20' formed on the substrate 10' and a pixel limiting
structure 27' formed at a side, away from the substrate 10',
of the thin-film transistor 20", The pixel region 32' includes
a plurality of light emitting units 33'. The light emitting unit
33" includes an anode 11', a cathode 12', a light emitting
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structure 13' formed between the anode 11' and the cathode
12'; and a first auxiliary functional structure 14' formed
between the anode 11' and the light emitting structure 13'.
The anodes 11' of different light emitting units 33' are
respectively arranged separate from one another and the
light emitting structures 13' of different light emitting units
33' are arranged separate from one another, that is to say, the
anodes 11' of different light emitting units 33' are separated
from each other at a first set distance dl, and the light
emitting structures 13' of different light emitting units 33" are
separated from each other at a second set distance d2.
However, the first auxiliary functional structures of different
light emitting units 33" are directly connected to each other
to form a film layer of an entire-surface structure. The
cathode 12' in the light emitting unit 33' is electrically
connected with the thin-film transistor 20'.

[0020] The organic light emitting display panel further
includes a plurality of data lines and scan lines (not shown
in FIG. 1). In FIG. 1, the organic light emitting display panel
exemplarily includes two complete light emitting units 33/,
1.e. a first light emitting unit A and a second light emitting
unit B. When an image is displayed, it is assumed that only
the first light emitting unit A needs to emit the light at a
moment, and the second light emitting unit B does not emit
the light. An ideal working process is as follows: a drive
signal is respectively provided to the cathode 12' and the
scan lines by a drive circuit (not shown in FIG. 1) to activate
the thin-film transistor 20' corresponding to the first light
emitting unit A, so that the anode 11' of the first light
emitting unit A can receive a drive signal provided by the
data lines, and then the light emitting structure 13' corre-
sponding to the first light emitting unit A is excited to emit
the light. At the moment, the drive circuit provides the drive
signal to the scan lines to control the thin-film transistor 20’
corresponding to the second light emitting unit B to be
closed, and the anode 11 corresponding to the second light
emitting unit B cannot receive the drive signal provided by
the data lines. The light emitting structure 13' corresponding
to the second light emitting unit B does not emit the light.
However, in an actual working process, although the thin-
film transistor 20" corresponding to the second light emitting
unit B is closed when the first light emitting unit A emits the
light, it is found by the inventor in research that since the
first auxiliary functional structure 14' between the anode 11'
and the light emitting structure 13' is of an entire-surface
structure, a current, i.e. a transverse current, flowing along
an extension direction of the organic light emitting display
panel may be generated therein (a direction of a single-
direction arrow in FIG. 1 indicates the flowing direction of
the transverse current). Under the action of the transverse
current, the light emitting structure 13' of the light emitting
unit (such as the second light emitting unit B) disposed
nearby the first light emitting unit A may also be excited to
emit light, resulting in the signal crosstalk phenomenon
between nearby light emitting units therefore abnormal
display of the organic light emitting display panel occur.

[0021] FIG. 2isa structural schematic diagram illustrating
partial film layers of an organic light emitting display panel
provided by embodiments of the present disclosure. Refer-
ring to FIG. 2, the organic light emitting display panel
includes a plurality of light emitting units 33 (exemplarily
including only three light emitting units in FIG. 2), and the
light emitting unit 33 includes the anode 11, the first
auxiliary functional structure 14, the light emitting structure
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13 and the cathode 12, which are successively laminated.
The first auxiliary functional structures 14 of different light
emitting units are arranged separate from one another, the
anodes 11 of different light emitting units are arranged
separate from one another and the light emitting structures
13 of different light emitting units are arranged separate
from one another.

[0022] The discrete arrangement of the first auxiliary
functional structures 14, the anodes 11 and the light emitting
structures 13 of different light emitting units 33 means that
the first auxiliary functional structures 14 of different light
emitting units 33 are separated from each other at a set
distance, the anodes 11 of different light emitting units are
separated from each other at a set distance, and the light
emitting structures 13 of different light emitting units 33 are
separated from each other at a set distance. In other words,
the first auxiliary functional structures 14 of different light
emitting units 33 are separated from each other at a set
distance, which substantially means that the first auxiliary
functional structures 14 of different light emitting units are
disconnected to each other. In this way, there is no transverse
current flowing along the extension direction of the organic
light emitting display panel in the first auxiliary functional
structure 14 when the image is displayed. Therefore, when
any light emitting unit is driven by the drive circuit to emit
the light, the signal crosstalk phenomenon will not occur in
other light emitting units adjacent to light emitting unit.
[0023] Therefore, in embodiments of the present disclo-
sure, the first auxiliary functional structures of different light
emitting units are discretely arranged, the anodes of different
light emitting units are discretely arranged and the light
emitting structures of different light emitting units are dis-
cretely arranged, so that the problem that the existing
organic light emitting display panel cannot display normally
due to the signal crosstalk phenomenon caused by the
transverse current generated in the organic light emitting
display panel is solved, the transverse current is prevented
from being generated in the organic light emitting display
panel and the organic light emitting display panel is ensured
to normally display the image.

[0024] For any of the light emitting units 33, a principle of
exciting the light emitting structure 13 thereof to emit the
light is as follows: after a drive signal is received by the
cathode 12 and the anode 11 of the light emitting units 33
respectively, holes break through an interface energy barrier
to be injected from the anode 11 and migrate towards the
light emitting structure 13 through the first auxiliary func-
tional structure 14; and electrons break through the interface
energy barrier to be injected from the cathode 12 and
migrate towards the light emitting structure 13. In the light
emitting structure 13, the electrons and the holes are recom-
bined to generate excitons, which are unstable and energy
can be released from the recombination process. The energy
released is transferred to molecules of an organic light
emitting substance in the light emitting structure 13 to excite
the molecules from a ground state to an excited state. The
excited state can be unstable, so that the excited molecules
are relaxed back to the ground state from the excited state to
cause a radiative transition, thereby producing the photons.
[0025] Inconcrete manufacturing, optionally, the first aux-
iliary functional structure 14 includes at least one of a hole
transporting layer and an electron blocking layer. The hole
transporting layer is configured to promote the holes gen-
erated by the anode 11 to be transported to the light emitting



US 2017/0294490 Al

structure 13, so that the holes are recombined with the
electrons to generate the excitons, thereby enabling the
organic light emitting display panel to emit the light. The
electron blocking layer is configured to block the electrons
transported from the cathode 12 from further moving
towards the anode 11 after passing through the light emitting
structure 13, so that a region where the holes and the
electrons are recombined in the organic light emitting dis-
play panel is limited in the light emitting structure 13.
Further, in order to promote the transportation of the holes,
the first auxiliary functional structure 14 is optionally made
of a P-type material, i.e. a hole-type material.

[0026] Optionally, the light emitting unit 33 includes a
light emitting unit R for emitting a red light, a light emitting
unit G for emitting a green light and a light emitting unit B
for emitting a blue light. The light emitting structure 13 in
the light emitting unit 33 includes at least one host material
and at least one guest dopant material. Further, since the
P-type material, i.e. the hole-type material, facilitates the
transportation of the holes, and the N-type material, i.e. an
electron-type material, facilitates the transportation of the
electrons, the light emitting structure 13 can be configured
to include two types of host material, i.e. the P-type material
and the N-type material. Thus, the concentration of the holes
and the electrons at the light emitting structure 13 can be
facilitated, and the recombining efficiency of the electrons
and the holes can be improved. Furthermore, in order to
reduce an interface barrier between the first auxiliary func-
tional structure 14 and the light emitting structure 13 and
improve the transporting efficiency of the holes, the first
auxiliary functional structure 14 and the light emitting
structure 13 optionally are made of the same P-type material.
[0027] Those skilled in the art shall appreciate that the
content of the host material in the light emitting material
layer is greater than that of the guest dopant material in the
light emitting material layer. Optionally, the mass percent of
the guest dopant material in the light emitting material layer
is 1% to 15%. Furthermore, the guest dopant material as a
light emitting material may include a phosphorescent or
fluorescent material. For example, the light emitting struc-
ture 13 corresponding to the light emitting unit R for
emitting the red light and the light emitting structure 13
corresponding to the light emitting unit G for emitting the
green light have the phosphorescent material as the guest
dopant material, and the light emitting structure 13 corre-
sponding to the light emitting unit B for emitting the blue
light has the fluorescent material as the guest dopant mate-
rial.

[0028] Further, in order to reduce the power consumption
of the organic light emitting display panel, a guest dopant
material with well light emitting performance may be
selected in the light emitting structure 13. Optionally, an
appropriate guest dopant material is selected, so that the
current efficiency of the light emitting unit R for emitting the
red light is greater than 30 cd/A, the current efficiency of the
light emitting unit G for emitting the green light is greater
than 100 c¢d/A, and the external quantum efficiency of the
light emitting unit B for emitting the blue light is greater
than 10% when the luminance is 1000 cd/m?.

[0029] Inthe organic light emitting display panel, multiple
film layers between the anode 11 and the cathode 12 form a
micro-cavity structure. The refractive index of various film
layers between the anode 11 and the cathode 12 is discon-
tinuous across the layer boundaries in the micro-cavity
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structure. As the emitted light from the light emitting struc-
ture 13 hits the layer boundaries having discontinuous
refractive index, it goes through reflection, total reflection,
diffraction, or scattering, interference, at the interfaces.
Certain light within a very narrow wavelength range is
trapped inside the micro-cavity structure. One can design a
resonate cavity of an effective length to have optimized
thickness of each layer in the cavity, a light emitting center
is formed nearby an antinode of a standing wave field in the
cavity. Thus, the coupling efficiency of optical radiation
from a source device can get resonated by the cavity, thereby
improving the light emitting efficiency and the brightness of
the device. Furthermore, since are, the light emitting units
for emitting light in different colors need to be made with
different micro-cavity lengths to accommodate different
wavelengths of red, green and blue. Therefore, the thickness
of the first auxiliary functional structure 14 corresponding to
the light emitting unit R for emitting the red light is greater
than or equal to 700 A and less than or equal to 1100 A; the
thickness of the first auxiliary functional structure 14 cor-
responding to the light emitting unit G for emitting the green
light is greater than or equal to 200 A and less than or equal
to 400 A; and the thickness of the first auxiliary functional
structure 14 corresponding to the light emitting unit B for
emitting the blue light is greater than or equal to 100 A and
less than or equal to 300 A.

[0030] Further referring to FIG. 2, in concrete manufac-
ture, a distance d4 between the light emitting structures 13
of different light emitting units 33 and a distance d3 between
different first auxiliary functional structures 14 of different
light emitting units may be or may not be equal.

[0031] Ifthe distance d4 between the light emitting struc-
tures 13 of different light emitting units 33 is equal to the
distance d3 between the first auxiliary functional structures
14 of different light emitting units 33, it means that projec-
tions of the light emitting structure 13 and the first auxiliary
functional structure 14 of the same light emitting unit 33 on
the substrate of the organic light emitting display panel are
completely overlapped. Optionally, the light emitting struc-
ture 13 and the first auxiliary functional structure 14 of the
same light emitting unit 33 are formed through evaporation
with a same mask when such organic light emitting display
panel is manufactured.

[0032] Those skilled in the art may appreciate that, in the
existing organic light emitting display panel, since the light
emitting units are configured to emitting light in different
colors, the first auxiliary functional structures 14 in the light
emitting units for emitting light in different colors are
generally necessary to be configured to have different thick-
nesses and the light emitting structures 13 in the light
emitting units for emitting light in different colors are
generally necessary to be configured to have different thick-
nesses so as to enable the light emitting unit 33 to have good
light emitting efficiency. In this way, if the organic light
emitting display panel includes the light emitting units 33
for emitting light in three colors, it is necessary to respec-
tively manufacture three first auxiliary functional structures
14 of different thicknesses with three masks firstly and then
respectively manufacture the light emitting structures 13 of
different thicknesses with another three masks. That is, six
masks are needed for manufacturing the first auxiliary
functional structures 14 and the light emitting structures 13
when the existing organic light emitting display panel is
manufactured.
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[0033] In the technical solution of the present disclosure,
if the distance d4 between the light emitting structures 13 of
different light emitting units 33 is equal to the distance d3
between the first auxiliary functional structures 14 of dif-
ferent light emitting units 33, the light emitting structure 13
and the first auxiliary functional structure 14 of the same
light emitting unit 33 can be formed through evaporation
with the same mask. In concrete manufacture, three masks
are needed, among which the first mask is used for manu-
facturing the light emitting structure 13 and the first auxil-
iary functional structure 14 of the red light emitting unit R,
the second mask is used for manufacturing the light emitting
structure 13 and the first auxiliary functional structure 14 of
the green light emitting unit G, and the third mask is used for
manufacturing the light emitting structure 13 and the first
auxiliary functional structure 14 of the blue light emitting
unit B. Therefore, the above-mentioned technical solution of
the present disclosure can reduce the number of the masks
required for manufacturing the organic light emitting display
panel, thereby decreasing the manufacturing cost of the
organic light emitting display panel.

[0034] Furthermore, it should be noted that in actual
manufacture, prior to performing the evaporation with the
mask, the mask shall be precisely aligned to the organic light
emitting display panel. In actual operation, the precise
alignment of the mask and the organic light emitting display
panel generally takes more than 40 minutes. The time
required for performing the evaporation with the mask is far
less than that required by the precise alignment of the mask
and the organic light emitting display panel, and is generally
tens of seconds. Therefore, in actual production, the more
the masks are needed for manufacturing the organic light
emitting display panel, the longer the production period of
the organic light emitting display panel is. The above-
mentioned technical solution of the present disclosure can
further shorten the manufacturing period of the organic light
emitting display panel on the basis of reducing the number
of the masks required for manufacturing the organic light
emitting display panel.

[0035] FIG. 3isa structural schematic diagram illustrating
partial film layers of another organic light emitting display
panel provided by embodiments of the present disclosure.
Compared with FIG. 2, the organic light emitting display
panel further includes a second auxiliary functional structure
15 in FIG. 3. Referring to FIG. 3, the second auxiliary
functional structure 15 is disposed between the anode 11 and
the first auxiliary functional structure 14. The second aux-
iliary functional structure 15 may include a hole injection
layer. The hole injection layer is configured to decrease the
interface barrier between the anode 11 and the first auxiliary
functional structure 14, and improve the hole injection
capacity. Optionally, the thickness of the hole injection layer
is greater than or equal to 800 A and less than or equal to
1000 A. The hole injection layer may be a single-layer film
structure and may also be a multilayer film structure. The
material of each film layer forming the hole injection layer
may be a single material, and may also be a mixture of
multiple materials.

[0036] Further, the second auxiliary functional structure
15 may further include a buffer layer between the hole
injection layer and the anode 11. In actual manufacture, the
buffer layer may include at least one host material and at
least one guest dopant material. On this basis, optionally, the
host material of the buffer layer is the same as the host
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material of the hole injection layer, and the guest dopant
material of the buffer layer includes a P-type material. The
advantage of such arrangement is that the interface barrier
between the buffer layer and the hole injection layer can be
decreased. Optionally, the volume percent of the P-type
material and the host material in the buffer layer together is
greater than or equal to 0.5% and less than or equal to 10%.
The thickness of the buffer layer may be greater than or
equal to 50 A and less than or equal to 100 A.

[0037] FIG. 41is a structural schematic diagram illustrating
partial film layers of yet another embodiment of organic
light emitting display panel in the present disclosure. Com-
pared with FIG. 3, the organic light emitting display panel
further includes a third auxiliary functional structure 16 in
FIG. 4. Referring to FIG. 4, the third auxiliary functional
structure 16 is disposed between the light emitting structure
13 and the cathode 12, and the third auxiliary functional
structure 16 includes at least one of hole blocking layers and
a first electron transporting layer. The hole blocking layer is
configured to block holes transported from the anode 11
from further moving towards the cathode 12 after passing
through the light emitting structure 13, so that a region
where the holes and the electrons are recombined in the
organic light emitting display panel is confined in the light
emitting structure 13. The first electron transporting layer is
configured to transport electrons generated by the cathode
12 to the light emitting structure 13, so that the holes and the
electrons are recombined to generate excitons, thereby
enabling the organic light emitting display panel to emit the
light.

[0038] Optionally, as shown in FIG. 4, the third auxiliary
functional structures 16 of different light emitting units are
discretely arranged. Further, the light emitting structure 13,
the first auxiliary functional structure 14 and the third
auxiliary functional structure 16 of the same light emitting
unit 33 are formed through evaporation with a same mask.
The advantage of such manufacture is that the number of the
masks required for manufacturing the organic light emitting
display panel can be reduced, thereby decreasing the manu-
facturing cost of the organic light emitting display panel, and
shortening the manufacturing period of the organic light
emitting display panel.

[0039] In concrete setting, optionally, the material of the
third auxiliary functional structure 16 includes a N-type
material. The thickness of the third auxiliary functional
structure 16 may be 200 A to 400 A. It should be noted that,
the third auxiliary functional structure 16 and the light
emitting structure 13 are optionally configured to be made of
the same N-type material in the case that the material of the
third auxiliary functional structure 16 includes the N-type
material, so as to reduce an interface barrier between the
third auxiliary functional structure 16 and the light emitting
structure 13 and improve the transporting efficiency of the
electrons.

[0040] FIG. 5isa structural schematic diagram illustrating
partial film layers of yet another organic light emitting
display panel provided by embodiments of the present
disclosure. As shown in FIG. 5, optionally, the organic light
emitting display panel may further include a second electron
transporting layer 17. The second electron transporting layer
17 is disposed between the third auxiliary functional layer
16 and the cathode 12. Optionally, the second electron
transporting layers 17 of different light emitting units 33 can
be configured as an entire-surface structure.
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[0041] Further, the second electron transporting layer 17
and/or the first electron transporting layer can be doped with
a lithium complex or a metal material, which can facilitate
the injection and transportation of the electrons.

[0042] In the above-mentioned technical solution, option-
ally, the anode 11 and/or the cathode 12 may be used as the
electrode at an emergent light side of the organic light
emitting display panel. If only the anode 11 is the emergent
light side electrode of the organic light emitting display
panel or only the cathode 12 is the emergent light side
electrode of the organic light emitting display panel, the
organic light emitting display panel is a single-side light-
emitting organic light emitting display panel. If both the
anode 11 and the cathode 12 are the emergent light side
electrodes of the organic light emitting display panel, the
organic light emitting display panel is a double-side light-
emitting organic light emitting display panel. Typical
examples are described in detail below.

[0043] FIG. 61s a structural schematic diagram illustrating
partial film layers of yet another organic light emitting
display panel provided by embodiments of the present
disclosure. Referring to FIG. 6, only the cathode 12 is used
as the emergent light side electrode in the organic light
emitting display panel, that is, the light is radiated from the
cathode 12 after being formed at the light emitting structure
13. Specifically, the anode 11 may include two or more
functional layers, in which at least one functional layer is a
film layer with a reflection function. For example, the anode
11 includes a first conductive transparent film, a second
conductive transparent film and a reflection film disposed
between the first conductive transparent film and the second
conductive transparent film. In concrete design, the material
and the thickness of each film layer in the anode 11 may be
various as long as the anode 11 can be ensured to have better
hole injection capacity and better reflection effect. Option-
ally, the material of the first conductive transparent film and
the second conductive transparent film in the anode 11 may
be indium tin oxide, indium zinc oxide or a mixture of
aluminum oxide and zinc oxide, the material of the reflection
film may be silver or silver-containing alloy, and the thick-
ness of the reflection film may be 50 nm to 150 nm. The
material of the emergent light side electrode (cathode 12)
may be silver or silver-containing alloy, such as magnesium-
silver alloy, metal silver, silver-ytterbium alloy or silver
rare-earth metal alloy. The thickness of the emergent light
side electrode (cathode 12) may be various as long as the
emergent light side electrode (cathode 12) can be ensured to
have good electron injection capacity and high light trans-
mittance. For example, the material of the emergent light
side electrode (cathode 12) may be silver-containing alloy,
in which the volume percent of the silver is greater than or
equal to 80%, and the thickness of the emergent light side
electrode (cathode 12) may be 10 nm to 20 nm. Based on
this, in order to enable the organic light emitting display
panel to have better display effect, optionally, the transmit-
tance of the emergent light side electrode (cathode 12) at the
light with a wavelength of 550 nm is greater than or equal
to 20% and less than or equal to 50%.

[0044] FIG. 71is a structural schematic diagram illustrating
an organic light emitting display panel provided by embodi-
ments of the present disclosure. Referring to FIG. 7, the
organic light emitting display panel includes a substrate 10.
The substrate 10 is divided into a plurality of pixel regions
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32 and non-pixel regions 31, and the pixel regions 32 and the
non-pixel regions 31 are arranged alternatively.

[0045] The non-pixel region 31 includes a thin-film tran-
sistor 20 formed on the substrate 10 and a pixel limiting
layer 27 formed at a side, away from the substrate 10, of the
thin-film transistor 20. The pixel region 32 includes a
plurality of light emitting units 33. The light emitting unit 33
is the light emitting unit provided in the aforementioned
technical solutions. The light emitting unit 33 includes an
anode 11, a first auxiliary functional structure 14, a light
emitting structure 13 and a cathode 12, which are succes-
sively laminated. The first auxiliary functional structures 14
of different light emitting units are arranged discretely, the
anodes 11 of different light emitting units are arranged
discretely and the light emitting structures 13 of different
light emitting units are arranged discretely.

[0046] Further referring to FIG. 7, the thin-film transistor
20 may include a gate 21, a gate insulation layer 22, an
active layer 23, a source electrode 24 and a drain electrode
25. The thin-film transistor 20 may be a thin-film transistor
of a bottom-gate structure (that is, the gate 21 is disposed
between the substrate 10 and the active layer 23), and may
also be a thin-film transistor of a top-gate structure (that is,
the active layer 23 is disposed between the substrate 10 and
the gate 21). Exemplarily, in FIG. 7, the thin-film transistor
20 is the thin-film transistor of the bottom-gate structure, the
active layer 23 is formed above the gate 21, i.¢., the gate 21
is disposed between the substrate 10 and the active layer 23.
The gate 21 may be formed on the substrate 10 and has
electrical conductivity. The gate insulation layer 22 may be
formed on the gate 21 and covers the gate 21. The gate
insulation layer 22 enables the gate 21 to be insulated from
the active layer 23. The active layer 23 may be formed on the
gate insulation layer 22. The active layer 23 may correspond
to the gate 21, for example, the active layer 23 is overlapped
with the gate 21. The active layer 13 may include a source
region and a drain region doped with N-type or P-type
impurities and a channel region for connecting the source
region and the drain region. Generally speaking, the source
region and the drain region are respectively formed at two
ends of the active layer 23, while the channel region is
formed in the middle portion of the active layer 23. The
active layer 23 may include a semiconductor material. The
source electrode 24 and the drain electrode 25 are formed on
the active layer 23. The source electrode 24 and the drain
electrode 25 may be separated from each other, and can be
electrically connected with each other by virtue of the active
layer 23 served as a channel The source electrode 24 and the
drain electrode 25 can be respectively electrically connected
to the source region and the drain region of the active layer
23. Both the source electrode 24 and the drain electrode 25
have electrical conductivity.

[0047] The organic light emitting display panel further
includes a flattened layer 26, and the flattened layer 26 may
be formed on the entire substrate 10. The pixel light emitting
unit 33 is formed on the flattened layer 26 corresponding to
the pixel region 32, and the pixel limiting layer 27 is formed
on the flattened layer 26 corresponding to the non-pixel
region 31.

[0048] A plurality of through holes 28 are formed in the
flattened layer 26, and the drain electrode 25 of the thin-film
transistor 20 is electrically connected with the anode 11 of
the pixel light emitting unit 33 disposed in the pixel region
32 through the through holes 28. Optionally, as shown in
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FIG. 7, in the pixel light emitting unit 33, the anode 11 is
formed on the flattened layer 26 corresponding to the pixel
region 32, and two adjacent pixel limiting layers 27 enable
at least part of the anode 11 disposed in the pixel region 32
to be exposed. The cathode 12 covers the pixel region 32 and
the non-pixel region 31. Apparently, the organic light emit-
ting display panel further includes parts required for imple-
menting the display (not shown in FIG. 1), such as data lines
and scan lines, which are not described in more detail herein.
[0049] Based on a same disclosure concept, embodiments
of the present disclosure further provide an organic light
emitting display apparatus. FI1G. 8 is a structural schematic
diagram illustrating an organic light emitting display appa-
ratus provided by embodiments of the present disclosure.
Referring to FIG. 8, the organic light emitting display
apparatus 101 includes an organic light emitting display
panel 201 provided by any embodiments of the present
disclosure. Specifically, the organic light emitting display
apparatus may be a mobile phone, a notebook computer, a
smart wearable device, an information query machine in a
public hall, and the like.

[0050] According to the organic light emitting display
apparatus provided by embodiments of the present disclo-
sure, the first auxiliary functional structures, the anodes and
the light emitting structures of different light emitting units
in the organic light emitting display panel in the organic
light emitting display apparatus are respectively arranged
discretely, so that the problem that the existing organic light
emitting display panel cannot normally display due to the
signal crosstalk phenomenon caused by the transverse cur-
rent generated in the organic light emitting display panel is
solved, the transverse current is prevented from being gen-
erated in the organic light emitting display panel and the
normal image display of the organic light emitting display
panel is ensured.

[0051] Based on a same disclosure concept, embodiments
of the present disclosure further provide a method for
manufacturing an organic light emitting display panel. FIG.
9 is a flow chart illustrating a method for manufacturing an
organic light emitting display panel provided by embodi-
ments of the present disclosure. Referring to FIG. 9, the
method for manufacturing the organic light emitting display
panel includes the following steps:

[0052] in S410, a substrate is provided;

[0053] in S420, a plurality of light emitting units are
formed on the substrate,

[0054] where the light emitting unit includes an anode, a
first auxiliary functional structure, a light emitting structure
and a cathode, which are successively laminated; and the
first auxiliary functional structures of different light emitting
units are arranged separate from one another, the anodes of
different light emitting units are arranged separate from one
another and the light emitting structures of different light
emitting units are arranged separate from one another.
[0055] By arranging the first auxiliary functional struc-
tures, the anodes and the light emitting structures of different
light emitting units separate from one another, the method
for manufacturing the organic light emitting display panel
provided by embodiments of the present disclosure solves
the problem that the existing organic light emitting display
panel cannot display normally because the working time
(light emitting time) of each light emitting unit is liable to be
disordered due to the transverse current generated in the
organic light emitting display panel, and prevents the trans-
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verse current from being generated in the organic light
emitting display panel and ensures the normal image display
of the organic light emitting display panel.

[0056] In concrete manufacture, the first auxiliary func-
tional structure may include at least one of the hole trans-
porting layer and the electron blocking layer. The material of
the first auxiliary functional structure may be the P-type
material.

[0057] The light emitting units may include a light emit-
ting unit for emitting the red light, a light emitting unit for
emitting the green light and a light emitting unit for emitting
the blue light. The light emitting structure may include at
least one host material and at least one guest dopant mate-
rial. Exemplarily, the light emitting structure may include
two types of host material, i.e. the P-type material and the
N-type material. Further, the thickness of the first auxiliary
functional structure corresponding to the light emitting umt
for emitting the red light is greater than or equal to 700 A
and less than or equal to 1100 A; the thickness of the first
auxiliary functional structure corresponding to the light
emitting unit for emitting the green light is greater than or
equal to 200 A and less than or equal to 400 A; and the
thickness of the first auxiliary functional structure corre-
sponding to the light emitting unit for emitting the blue light
iAS greater than or equal to 100 A and less than or equal to 300

[0058] Based on the above-mentioned technical solution,
optionally, the first auxiliary functional structure and the
light emitting structure of the same light emitting unit are
formed through evaporation with the same mask. In concrete
manufacture, three masks are needed, in which the first mask
is used for manufacturing the light emitting structure and the
first auxiliary functional structure of the red light emitting
unit, the second mask is used for manufacturing the light
emitting structure and the first auxiliary functional structure
of the green light emitting unit, and the third mask is used
for manufacturing the light emitting structure and the first
auxiliary functional structure of the blue light emitting unit.
Compared with the existing method for manufacturing the
organic light emitting display panel, the number of the
masks required for manufacturing the organic light emitting
display panel can be reduced, thereby decreasing the manu-
facturing cost of the organic light emitting display panel, and
shortening the manufacturing period of the organic light
emitting display panel.

[0059] In manufacture, the organic light emitting display
panel may be further configured to include a second auxil-
iary functional structure disposed between the anode and the
first auxiliary functional structure. The second auxiliary
functional structure may include a hole injection layer, and
the thickness of the hole injection layer is greater than or
equal to 800 A and less than or equal to 1000 A. The second
auxiliary functional structure may further include a buffer
layer disposed between the hole injection layer and the
anode. The buffer layer may include at least one host
material and at least one guest dopant material. Exemplarily,
the host material of the buffer layer is the same as the host
material of the hole injection layer, and the guest dopant
material of the buffer layer includes the P-type material.
Optionally, the volume percent of the P-type material and
the host material in the buffer layer may be greater than or
equal to 0.5% and less than or equal to 10%. The thickness
of the buffer layer may be greater than or equal to 50 A and
less than or equal to 100 A.
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[0060] Further, in the manufacturing process, the organic
light emitting display panel may be further configured to
include a third auxiliary functional structure disposed
between the light emitting structure and the cathode, and the
third auxiliary functional structure includes at least one of a
hole blocking layer and a first electron transporting layer.

[0061] Based on the above-mentioned technical solution,
optionally, the third auxiliary functional structures of differ-
ent light emitting units are arranged separate from one
another, and the light emitting structure, the first auxiliary
functional structure and the third auxiliary functional struc-
ture of the same light emitting unit are formed through
evaporation with the same mask. In concrete manufacture,
three masks are needed, in which the first mask is used for
manufacturing the light emitting structure, the first auxiliary
functional structure and the third auxiliary functional struc-
ture of the red light emitting unit, the second mask is used
for manufacturing the light emitting structure, the first
auxiliary functional structure and the third auxiliary func-
tional structure of the green light emitting unit, and the third
mask is used for manufacturing the light emitting structure,
the first auxiliary functional structure and the third auxiliary
functional structure of the blue light emitting unit. Com-
pared with the existing method for manufacturing the
organic light emitting display panel, the number of the
masks required for manufacturing the organic light emitting
display panel can be reduced, thereby decreasing the manu-
facturing cost of the organic light emitting display panel, and
shortening the manufacturing period of the organic light
emitting display panel.

[0062] Further, the material of the third auxiliary func-
tional structure may include the N-type material. The thick-
ness of the third auxiliary functional structure may be 200 A
to 400 A.

[0063] It should be noted that the above are only preferred
embodiments and applied technical principles of the present
disclosure. Those skilled in the art should understand that
the present disclosure is not limited to the specific embodi-
ments described herein, and various apparent changes, read-
Justments and replacements can be made by those skilled in
the art without departing from the protection scope of the
present disclosure. Therefore, although the present disclo-
sure is described in detail through the above embodiments,
the present disclosure is not merely limited to the above
embodiments; and more other equivalent embodiments can
also be included without departing from the concept of the
present disclosure, while the scope of the present disclosure
is determined by the scope of the appended claims.

What is claimed is:

1. An organic light emitting display panel, comprising:

a plurality of light emitting units; each of the light
emitting units comprises an anode, a first auxiliary
functional structure, a light emitting structure, and a
cathode, wherein the anode, the first auxiliary func-
tional structure, the light emitting structure and the
cathode are successively laminated,

wherein the first auxiliary functional structures of differ-
ent light emitting units are arranged separate from one
another, the anodes of different light emitting units are
arranged separate from one another, and the light
emitting structures of different light emitting units are
arranged separate from one another.
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2. The organic light emitting display panel according to
claim 1, wherein the first auxiliary functional structure
comprises at least one of a hole transporting layer and an
electron blocking layer.
3. The organic light emitting display panel according to
claim 1, wherein the first auxiliary functional structure is
made of a P-type material.
4. The organic light emitting display panel according to
claim 1, wherein the plurality of light emitting units com-
prise a light emitting unit for emitting a red light, a light
emitting unit for emitting a green light and a light emitting
unit for emitting a blue light.
5. The organic light emitting display panel according to
claim 4, wherein the light emitting structure comprises at
least one host material and at least one guest dopant mate-
rial.
6. The organic light emitting display panel according to
claim 5, wherein the light emitting structure comprises two
host materials that are respectively a P-type material and a
N-type material.
7. The organic light emitting display panel according to
claim 4, wherein
the thickness of the first auxiliary functional structure
corresponding to the light emitting unit for emitting the
red light is greater than or equal to 700 A and less than
or equal to 1100 A;

the thickness of the first auxiliary functional structure
corresponding to the light emitting unit for emitting the
green light is greater than or equal to 200 A and less
than or equal to 400 A; and

the thickness of the first auxiliary functional structure

corresponding to the light emitting unit for emitting the
blue light is greater than or equal to 100 A and less than
or equal to 300 A.

8. The organic light emitting display panel according to
claim 1, wherein the light emitting structure and the first
auxiliary functional structure of the same light emitting umt
are formed through evaporation with a same mask.

9. The organic light emitting display panel according to
claim 1, further comprising a second auxiliary functional
structure; and

the second auxiliary functional structure is disposed

between the anode and the first auxiliary functional
structure.

10. The organic light emitting display panel according to
claim 9, wherein the second auxiliary functional structure
comprises a hole injection layer; and

the thickness of the hole injection layer is greater than or

equal to 800 A and less than or equal to 1000 A.

11. The organic light emitting display panel according to
claim 10, wherein the second auxiliary functional structure
further comprises a buffer layer, and the buffer layer is
disposed between the hole injection layer and the anode.

12. The organic light emitting display panel according to
claim 11, wherein the buffer layer comprises at least one host
material and at least one guest dopant material.

13. The organic light emitting display panel according to
claim 12, wherein the host material of the buffer layer is the
same as the host material of the hole injection layer, and the
guest dopant material of the buffer layer comprises a P-type
material.

14. The organic light emitting display panel according to
claim 13, wherein a volume percent of the P-type material
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and the host material in the buffer layer is greater than or
equal to 0.5% and less than or equal to 10% by volume.

15. The organic light emitting display panel according to
claim 11, wherein the thickness of the buffer layer is greater
than or equal to 50 A and less than or equal to 100 A.

16. The organic light emitting display panel according to
claim 1, further comprising a third auxiliary functional
structure;

the third auxiliary functional structure is disposed

between the light emitting structure and the cathode;
and

the third auxiliary functional structure comprises at least

one of a hole blocking layer and an first electron
transporting layer.

17. The organic light emitting display panel according to
claim 16, wherein

the third auxiliary functional structures of different light

emitting units are arranged separate from each other;
and

the light emitting structure, the first auxiliary functional

structure and the third auxiliary functional structure of
the same light emitting unit are formed through evapo-
rating a target with a same mask.
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18. The organic light emitting display panel according to
claim 16, wherein the third auxiliary functional structure
comprises a N-type material.

19. The organic light emitting display panel according to
claim 16, wherein the thickness of the third auxiliary func-
tional structure is 200 A to 400 A.

20. An organic light emitting display apparatus, compris-
ing an organic light emitting display panel which comprises:

a plurality of light emitting units; each of the light
emitting units comprises an anode, a first auxiliary
functional structure, a light emitting structure and a
cathode, wherein the anode, the first auxiliary func-
tional structure, the light emitting structure and the
cathode are successively laminated,

wherein the first auxiliary functional structures of differ-
ent light emitting units are arranged separate from one
another, the anodes of different light emitting units are
arranged separate from one another, and the light
emitting structures of different light emitting units are
arranged separate from one another.

* ok %k
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