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(57) ABSTRACT

Provided is an organic light-emitting display panel, includ-
ing an array substrate and an organic light-emitting compo-
nent. The array substrate includes a plurality of driving
elements, and the organic light-emitting component is
arranged to be associated with the driving element. The
organic light-emitting component includes an anode and a
cathode, and an organic functional layer therebetween. The
organic functional layer includes an organic light-emitting
layer, and an electron transmission region between the
cathode and the organic light-emitting layer. The electron
transmission region is doped with a first dopant comprising
alkaline earth metal or rare earth metal elements. The
electron transmission region includes first and second elec-
tron transmission layers. The doping concentrations C1, C2
of the first dopant in the first and second electron transmis-
sion layers satisfy: 0=C2<C1. The electron transmission
region can be at the same time matched with the cathode and
the organic light-emitting layer.
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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND ORGANIC LIGHT-EMITTING
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the benefit of pri-
ority to Chinese Patent Application No. 201810550601.8,
filed on May 31, 2018, the content of which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technologies and, in particular, to an organic light-emitting
display panel and an organic light-emitting display device.

BACKGROUND

[0003] With the booming development of the planar dis-
play technologies, the organic light-emitting display device
is becoming more widely used due to its excellent charac-
teristics of self-luminous, high brightness, large angle of
view, rapid response, etc.

[0004] The organic light-emitting device includes a plu-
rality of organic light-emitting components. The organic
light-emitting components include an anode, an organic
light-emitting layer, an electron transmission layer and a
cathode arranged to be stacked in sequence. During the
working process of the organic light-emitting components,
the cathode generates electrons, and the anode generates
holes. Under the effect of an electrical field between the
cathode and the anode, the holes move towards the organic
light-emitting layer, and the electrons move towards the
organic light-emitting layer through the electron transmis-
sion layer, when the holes and the electrons meet each other
in the organic light-emitting layer, they are recombined to
release energy to let the organic light-emitting component
emit light.

[0005] Generally, in the related art, in order to improve the
electron transmission capacity of the electron transmission
layer, the electron transmission layer is doped to have a
certain doping concentration. However, the inventor of the
present disclosure has found that, the electron transmission
layer in the related art cannot be at the same time matched
with both the cathode and the organic light-emitting layer
located at two sides thereof, resulting in that the luminescent
effect of the organic light-emitting component is poor.

SUMMARY

[0006] Embodiments of the present disclosure provide an
organic light-emitting display panel and an organic light-
emitting display device, which can be at the same time
matching with the cathode and the organic light-emitting
layer located at two sides thereof, thereby improving lumi-
nescent effect of the organic light-emitting component.

[0007] Inan aspect, embodiments of the present disclosure
provide an organic light-emitting display panel, including:
an array substrate comprising a plurality of driving ele-
ments; a plurality of organic light-emitting components
arranged to be associated with the plurality of driving
elements, wherein the organic light-emitting components
each have an anode, a cathode and an organic functional
layer between the anode and the cathode, wherein the
organic functional layer comprises an organic light-emitting
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layer and an electron transmission region between the cath-
ode and the organic light-emitting layer, wherein the elec-
tron transmission region is doped with a first dopant, and the
first dopant comprises alkaline earth metal elements or rare
earth metal elements; and wherein the electron transmission
region comprises a first electron transmission layer and a
second electron transmission layer, a doping concentration
C1 of the first dopant in the first electron transmission layer
and a doping concentration C2 of the first dopant in the
second electron transmission layer satisfy following condi-
tion: 0=C2<Cl1.

[0008] The first electron transmission layer is located
between the second electron transmission layer and the
cathode.

[0009] The second electron transmission layer is undoped
with the first dopant.

[0010] C2 is variable so that a doping concentration of the
first dopant at a side of the second electron transmission
layer close to the first electron transmission layer is higher
than a doping concentration of the first dopant at a side of the
second electron transmission layer away from the first
electron transmission layer.

[0011] C1 is variable so that a doping concentration of the
first dopant at a side of the first electron transmission layer
close to the cathode is higher than a doping concentration of
the first dopant at a side of the first electron transmission
layer away from the cathode.

[0012] A basis material of the second electron transmis-
sion layer is the same as a basis material of the first electron
transmission layer.

[0013] The electron transmission region further comprises
a third electron transmission layer adjacent to the organic
light-emitting layer, and the third electron transmission layer
is undoped with the first dopant.

[0014] A highest occupied molecular orbital HOMO1 of
the third electron transmission layer and a highest occupied
molecular orbital HOMO2 of a host material of the organic
light-emitting layer satisfy: IHOMO1-HOMO2I<1 eV.
[0015] The basis material of the second electron transmis-
sion layer is the same as a material of the third electron
transmission layer.

[0016] The organic light-emitting component further com-
prises an electron injection layer between the cathode and
the electron transmission region, and the electron injection
layer is made of at least one of an alkaline earth metal or a
rare earth metal.

[0017] A thickness d of the electron transmission layer is
d, wherein d<5 nm.

[0018] The first dopant comprises at least one of Mg, Ga,
Yb, Sm, Y, Tm, Gd and Lu.

[0019] The first dopant is an alkaline earth elementary
metal or a rare earth elementary metal.

[0020] The first dopant is a metal oxide containing alka-
line earth metal elements or rare earth metal elements, or the
first dopant is a metal halide containing alkaline earth metal
elements or rare earth metal elements, or the first dopant is
metal complex containing alkaline earth metal elements or
rare earth metal elements.

[0021] In another aspect, embodiments of the present
disclosure provide an organic light-emitting display device,
including any one of the above organic light-emitting dis-
play panels.

[0022] An embodiment of the present disclosure provides
an organic light-emitting display panel and an organic
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light-emitting display device. The organic light-emitting
display panel includes an electron transmission region
between the cathode and the organic light-emitting layer.
The electron transmission region is doped with a first
dopant, and the first dopant contains alkaline earth metal
elements or rare earth metal elements. The electron trans-
mission region includes a first electron transmission layer
and a second electron transmission layer. The doping con-
centration C1 of the first dopant in the first electron trans-
mission layer and the doping concentration C2 of the first
dopant in the second electron transmission layer satisfy:
0=C2<C1, that is, the electron transmission region is gra-
dient doped, so that the doping concentration at a side (one
of the first electron transmission layer and the second
electron transmission layer) of the electron transmission
region close to the cathode is different from the doping
concentration at a side (the other one of the first electron
transmission layer and the second electron transmission
layer) of the electron transmission region close to the
organic light-emitting layer, thus the electron transmission
region can be at the same time matched with the cathode and
the organic light-emitting layer at two sides thereof, which
is beneficial to improving the luminescent effect of the
organic light-emitting component, and improving the dis-
play effect of the organic light-emitting display panel.

BRIEF DESCRIPTION OF DRAWINGS

[0023] In order to illustrate technical solutions of embodi-
ments of the present disclosure or the related art more
clearly, the accompanying drawings used in the embodi-
ments or the related art will be briefly introduced hereinafter.
Obviously, the drawings described are only some of the
embodiments of the present disclosure, on the basis of these
drawings, those of ordinary skill in the art can also obtain
other drawings without creative efforts.

[0024] FIG. 1 illustrates a cross-sectional view of an
organic light-emitting display panel according to an embodi-
ment of the present disclosure;

[0025] FIG. 2 illustrates a first cross-sectional view of an
organic light-emitting component according to an embodi-
ment of the present disclosure;

[0026] FIG. 3 illustrates a second cross-sectional view of
an organic light-emitting component according to an
embodiment of the present disclosure;

[0027] FIG. 4 illustrates a third cross-sectional view of an
organic light-emitting component according to an embodi-
ment of the present disclosure;

[0028] FIG. 5 illustrates a fourth cross-sectional view of
an organic light-emitting component according to an
embodiment of the present disclosure;

[0029] FIG. 6 illustrates a fifth cross-sectional view of an
organic light-emitting component according to an embodi-
ment of the present disclosure;

[0030] FIG. 7 illustrates a sixth cross-sectional view of an
organic light-emitting component according to an embodi-
ment of the present disclosure; and

[0031] FIG. 8 illustrates a top view of an organic light-
emitting display device according to an embodiment of the
present disclosure.

DESCRIPTION OF EMBODIMENTS

[0032] In order to make objects, technical solutions and
advantages of the present disclosure more clearly, the tech-
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nical solutions in the embodiments of the present disclosure
will be described clearly and completely with reference to
the drawings in the embodiments of the present disclosure.
Obviously, the described embodiments are only part of the
embodiments, rather than all of them. Based on the embodi-
ments of the present disclosure, any other embodiments
obtained by those of ordinary skill in the art shall fall in the
protection scope of the present disclosure.

[0033] It should be noted that, unless conflicts exist, the
technical features in the embodiments of the present disclo-
sure can be combined with each other.

[0034] An embodiment of the present disclosure provides
an organic light-emitting display panel, as shown in FIGS.
1-3. FIG. 1 illustrates a cross-sectional view of an organic
light-emitting display panel according to an embodiment of
the present disclosure, FIG. 2 illustrates a first cross-sec-
tional view of an organic light-emitting component accord-
ing to an embodiment of the present disclosure, and FIG. 3
illustrates a second cross-sectional view of an organic light-
emitting component according to an embodiment of the
present disclosure. The organic light-emitting display panel
includes an array substrate 1 and an organic light-emitting
component 2. The array substrate 1 includes a plurality of
driving elements 11, and the organic light-emitting compo-
nent 2 is arranged corresponding to the driving element 11.
The organic light-emitting component 2 includes an anode
21 and a cathode 22, and an organic functional layer 23
between the anode 21 and the cathode 22. The organic
functional layer 23 includes an organic light-emitting layer
231, and an electron transmission region 232 between the
cathode 22 and the organic light-emitting layer 231. The
electron transmission region 232 is doped with a first dopant,
and the first dopant contains alkaline earth metal elements or
rare earth metal elements. The electron transmission region
232 includes a first electron transmission layer 232a and a
second electron transmission layer 2325. The doping con-
centration C1 of the first dopant in the first electron trans-
mission layer 232« and the doping concentration C2 of the
first dopant in the second electron transmission layer 2325
meet the following requirement: 0=C2<C1.

[0035] During the working process of the organic light-
emitting component 2, the cathode 22 generates electrons,
and the anode 21 generates holes. Under the effect of an
electrical field between the cathode 22 and the anode 21, the
holes move towards the organic light-emitting layer 231, and
the electrons move towards the organic light-emitting layer
231 through the electron transmission layer 232, When the
holes and the electrons meet each other in the organic
light-emitting layer 231, they are recombined to release
energy to let the organic light-emitting component 2 emit
light. The organic light-emitting component 2 can be an
organic light-emitting diode (OLED).

[0036] The first dopant doped in the electron transmission
region 232 can reduce the injection barrier of the electron,
improve the electron transfer rate, and thus can effectively
improve the electron transmission capacity of the electron
transmission region 232, which facilitates improving the
luminescent effect of the organic light-emitting component
and thus improving the display effect of the organic light-
emitting display panel.

[0037] In the organic light-emitting display panel having
the above described structure, the electron transmission
region 232 is gradient-doped, so that the doping concentra-
tion at a side (one of the first electron transmission layer
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232a and the second electron transmission layer 2325) of the
electron transmission region 232 close to the cathode 22 is
different from the doping concentration at a side (the other
one of the first electron transmission layer 232a and the
second electron transmission layer 23254) of the electron
transmission region 232 close to the organic light-emitting
layer 231, thus the electron transmission region 232 can be
at the same time matched with both the cathode 22 and the
organic light-emitting layer 231 at two sides thereof, which
is beneficial to improve the luminescent effect of the organic
light-emitting component 2, and thus improve the display
effect of the organic light-emitting display panel.

[0038] In a direction towards the cathode 22, the first
electron transmission layer 232a and the second electron
transmission layer 2325 of the electron transmission region
232 can be stacked in many manners. For example, as shown
in FIG. 2, the first electron transmission layer 232a is located
between the second electron transmission layer 2325 and the
cathode 22. Alternatively, as shown in FIG. 3, the second
electron transmission layer 2324 is located between the first
electron transmission layer 232q and the cathode 22.

[0039] The situation that the doping concentration C1 of
the first dopant in the first electron transmission layer 232a
and the doping concentration C2 of the first dopant in the
second electron transmission layer 2326 meet the following
requirement: 0=C2<C1 can also be achieved in many man-
ners. For example, the doping concentration C1 of the first
dopant in the first electron transmission layer 232q is higher
than the doping concentration C2 of the first dopant in the
second electron transmission layer 2325, and the doping
concentration C2 of the first dopant in the second electron
transmission layer 2325 is higher than zero. That is, the first
electron transmission layer 232a and the second electron
transmission layer 2325 are both doped with the first dopant.
Alternatively, the doping concentration C1 of the first dopant
in the first electron transmission layer 232a¢ is higher than the
doping concentration C2 of the first dopant in the second
electron transmission layer 2324, and the doping concentra-
tion C2 of the first dopant in the second electron transmis-
sion layer 2325 is zero. That is, the first electron transmis-
sion layer 2324 is doped with the first dopant, but the second
electron transmission layer 2324 is not doped with the first
dopant.

[0040] Optionally, as shown in FIG. 2, the first electron
transmission layer 232a is located between the second
electron transmission layer 2325 and the cathode 22. Since
the doping concentration C1 of the first dopant in the first
electron transmission layer 2324 is higher than the doping
concentration C2 of the first dopant in the second electron
transmission layer 2320, such arrangement can achieve that
the doping concentration at the side (i.e., the first electron
transmission layer 232a) of the electron transmission region
232 close to the cathode 22 is relatively large, and the doping
concentration at the side (i.e., the second electron transmis-
sion layer 232b) of the electron transmission region 232
close to the organic light-emitting layer 231 is relatively
small, thus the electrons can easily be injected into the
electron transmission region 232, and the electron transmis-
sion capacity of the electron transmission region 232 is
better. Moreover, the contact between the first dopant and
the organic light-emitting layer 231 can be avoided as far as
possible, so as to prevent the adverse influence of the first
dopant on the organic light-emitting layer 231.
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[0041] On this basis, the doping concentration of the first
dopant in the first electron transmission layer 232a can be set
in several manners and, similarly, the doping concentration
of the first dopant in the second electron transmission layer
232b can also be set in several manners. The first dopant in
the first electron transmission layer 2324 can be gradient-
doped or uniform-doped, and the first dopant in the second
electron transmission layer 2325 can be gradient-doped or
uniform-doped or not doped.

[0042] For example, the second electron transmission
layer 2325 is not doped with the first dopant, so as to avoid
contact between the first dopant and the organic light-
emitting layer 231, thereby preventing adverse influence of
the first dopant on the organic light-emitting layer 231.
[0043] For another example, the doping concentration of
the first dopant at a side of the second electron transmission
layer 2325 close to the first electron transmission layer 232a
is higher than the doping concentration of the first dopant at
a side of the second electron transmission layer 2325 away
from the first electron transmission layer 232a, so that the
second electron transmission layer 2325 is gradient doped,
so as to better improve the electron transmission capacity of
the electron transmission region 232.

[0044] For still another example, the doping concentration
of the first dopant at a side of the first electron transmission
layer 2324 close to the cathode 22 is higher than the doping
concentration of the first dopant at a side of the first electron
transmission layer 232a away from the cathode 22, so that
the second electron transmission layer 2325 is gradient-
doped, so as to better improve the electron transmission
capacity of the electron transmission region 232, reduce the
working voltage of the organic light-emitting display panel
(compared to the situation of not being gradient doped, the
working voltage can be reduced from 100% to 97%),
increase the luminescent effect of the organic light-emitting
component 2 (compared to the situation of not being gra-
dient-doped, the luminescent effect can be increased from
100% to 105%), and improve the service life of the organic
light-emitting component 2 (compared to the situation of not
being gradient-doped, the service life can be improved from
100% to 104%).

[0045] For still another example, the doping concentration
of the first dopant at each position of the first electron
transmission layer 232q is the same, that is, the first dopant
is uniformly doped in the first electron transmission layer
232a, and the doping concentration of the first dopant at
each position of the second electron transmission layer 2324
is the same, that is, the first dopant is uniformly doped in the
second electron transmission layer 2325.

[0046] It should be noted that, if there is no conflict, the
contents in the above examples can be combined with each
other.

[0047] For example, as shown in FIG. 2, when the first
electron transmission layer 232a is located between the
second electron transmission layer 2325 and the cathode 22,
the doping concentration C1 of the first dopant in the first
electron transmission layer 232aq is in a range of 10%-50%,
the thickness of the first electron transmission layer 232a is
less than or equal to 10 A, and the doping concentration C2
of the first dopant in the second electron transmission layer
232b is in a range of 1%-5%, and the thickness of the second
electron transmission layer 2325 is less than or equal to 350
A. Tt should be noted that, no matter the first dopant in the
first electron transmission layer 232a or the second electron
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transmission layer 23256 is uniform-doped or gradient-
doped, the doping concentration of the first dopant in each
position of the first electron transmission layer 232a or the
second electron transmission layer 2325 satisfies the above
ranges.

[0048] Optionally, as shown in FIG. 3, the second electron
transmission layer 2325 is located between the first electron
transmission layer 232a and the cathode 22. In this case,
those skilled in the art may refer to the setting manner of the
doping concentration of the first dopant for the first and
second electron transmission layers 232a, 2325 in the situ-
ation that the first electron transmission layer 232a is located
between the second electron transmission layer 2325 and the
cathode 22, which will not be repeated herein.

[0049] Optionally, in the present disclosure, the basis
material of the second electron transmission layer 2325 is
the same as the basis material of the first electron transmis-
sion layer 232a, without the need of changing the target
material of the basis material or the target material of the first
dopant when forming the first electron transmission layer
232a and the second electron transmission layer 2325 by
vapor deposition, thus the vapor deposition process is
simple. Moreover, the second electron transmission layer
232b and the first electron transmission layer 232a have
good compatibility with same electron injection barrier, so
that the electron transmission capacity of the electron trans-
mission region 232 is good. For example, the basis material
of the first electron transmission layer 232a and the basis
material of the second electron transmission layer 2325 can
both comprise one or more of the following functional
groups: dipyridyl, triazine ring, lithium quinoline, carbazole,
thiophene, or fluorene.

[0050] In addition, as shown in FIG. 4 and FIG. 5, FIG. 4
illustrates a third cross-sectional view of an organic light-
emitting component according to an embodiment of the
present disclosure, and FIG. 5 illustrates a fourth cross-
sectional view of an organic light-emitting component
according to an embodiment of the present disclosure. In the
present disclosure, the electron transmission region 232
further includes a third electron transmission layer 232¢
arranged adjacent to the organic light-emitting layer 231,
and the third electron transmission layer 232¢ is not doped
with the first dopant, so as to avoid the contact between the
first dopant and the organic light-emitting layer 231, thereby
preventing adverse influence of the first dopant on the
organic light-emitting layer 231. In this case, the stacking
manner of the electron transmission region 232 can be: as
shown in FIG. 4, the third electron transmission layer 232¢,
the second electron transmission layer 2325 and the first
electron transmission layer 2324 are arranged to be stacked
in sequence in the direction close to the cathode 22. Alter-
natively, as shown in FIG. 5, the third electron transmission
layer 232¢, the first electron transmission layer 232a and the
second electron transmission layer 2325 are arranged to be
stacked in sequence in the direction close to the cathode 22.
[0051] Optionally, the highest occupied molecular orbital
HOMOM of the third electron transmission layer 232¢ and
the highest occupied molecular orbital HOMO2 of the basis
material of the organic light-emitting layer 231 satisfy:
[HOMO1-HOMO2I<1 €V, so that the third electron trans-
mission layer 232¢ not only can transmit the electrons to the
organic light-emitting layer 231, but also can block the holes
from entering the electron transmission region 232 from the
organic light-emitting layer 231, which is beneficial to
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control the recombination center of the electrons and the
holes in the organic light-emitting layer 231, improve the
luminescent effect of the organic light-emitting component
2, and improve the display effect of the organic light-
emitting display panel.

[0052] Optionally, the lowest unoccupied molecular
orbital LUMO1 of the basis material of one of the first
electron transmission layer 232a and the second electron
transmission layer 2325 adjacent to the third electron trans-
mission layer 232¢ and the lowest unoccupied molecular
orbital LUMO2 of the third electron transmission layer 232¢
satisfy: ILUMO1-LUMO2|=0.2 eV, so that the electrons can
be easily transmitted to the third electron transmission layer
232c¢.

[0053] Optionally, the basis material of the second elec-
tron transmission layer 2325 is the same as the material of
the third electron transmission layer 232¢, so that the vapor
deposition process, when the second electron transmission
layer 2324 and the third electron transmission layer 232¢ are
formed, is simple. When the third electron transmission
layer 232¢ is adjacent to the second electron transmission
layer 2325, it is better for improving the compatibility of the
second electron transmission layer 2325 and the third elec-
tron transmission layer 232¢, and the electron injection
barrier is the same, so that the electron transmission capacity
of the electron transmission region 232 is good.

[0054] The inventor has found that, during usage of the
organic light-emitting component 2, the holes are more
easily to be injected and have larger transfer rate than the
electrons, which may cause the recombination center of the
holes and the electrons deviate from the organic light-
emitting layer 231. In order to solve this problem, in the
present disclosure, as shown in FIG. 6 and FIG. 7, FIG. 6
illustrates a fifth cross-sectional view of an organic light-
emitting component according to an embodiment of the
present disclosure, and FIG. 7 illustrates a sixth cross-
sectional view of an organic light-emitting component
according to an embodiment of the present disclosure. The
organic light-emitting component 2 further includes an
electron injection layer 233. The electron injection layer 233
is located between the cathode 22 and the electron trans-
mission region 232, and the electron injection layer 233 is
made of at least one of the alkaline earth metal or rare earth
metal, so as to improve the electron injection capacity of the
organic light-emitting component 2. It is better to let the
recombination center of the electrons and the holes in the
organic light-emitting layer 231, so as to improve the
luminescent effect of the organic light-emitting component
2, reduce the working voltage of the organic light-emitting
display panel, and increase the service life of the organic
light-emitting component 2.

[0055] In the example shown in FIG. 6, the organic
light-emitting component 2 includes an anode 21, an organic
light-emitting layer 231, a third electron transmission layer
232¢, a second electron transmission layer 232b, a first
electron transmission layer 2324, an electron injection layer
233 and a cathode 22 arranged to be stacked in sequence. In
the example shown in FIG. 7, the organic light-emitting
component 2 includes an anode 21, an organic light-emitting
layer 231, a third electron transmission layer 232c, a first
electron transmission layer 232a, a second electron trans-
mission layer 2325, an electron injection layer 233 and a
cathode 22 arranged to be stacked in sequence.
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[0056] Optionally, the thickness d of the electron injection
layer 233 is d<10 nm. Preferably, d<5 nm, so that the
arrangement of the electron injection layer 233 will not
influence the recombination center of the holes and the
electrons, thereby preventing the holes and the electrons
from being recombined in positions out of the organic
light-emitting layer 231. For example, the thickness d of the
electron injection layer 233 satisfies e.g., d is 1 nm, 2 nm, 3
nm, 4 nm or 5 nm.

[0057] Optionally, the material of the electron injection
layer 233 is the same as the material of the first dopant, so
as to simplify the manufacturing method of the organic
light-emitting display panel.

[0058] Of course, the organic light-emitting component 2
may not include the electron injection layer 233, in this
situation, the cathode 22 is adjacent to the electron trans-
mission region 232, rather than the metal layer, so that when
the cathode 22 is formed by vapor deposition, the cathode 22
has better molding characteristics, that is, black spots will
not easily occur due to accumulation of the cathode 22
material, thus the display effect of the organic light-emitting
display panel is better.

[0059] From the above description, the selection of the
first dopant has a large influence on the electron transmission
capacity of the electron transmission region 232, in order for
those skilled in the art to better understand and implement
the technical solutions in the present disclosure, the possible
materials of the first dopant will be illustrated by examples
as below.

[0060] The inventor has found that, in order to better
improve the electron transmission capacity of the electron
transmission region 232 by the first dopant, the first dopant,
the basis material of the first electron transmission layer
2324 and the basis material of the second electron transmis-
sion layer 2325 can satisfy one or more of the following
conditions: (1) the difference between the lowest unoccupied
molecular orbital of the basis materials of the first electron
transmission layer 232a and the second electron transmis-
sion layer 2325 and the work function of the first dopant is
less than or equal to 0.3 eV; (2) the basis materials of the first
electron transmission layer 232a and the second electron
transmission layer 2325 contain a group coordinating with
the first dopant, taking Yb used as the first dopant as an
example, the basis materials of the first electron transmis-
sion layer 232q and the second electron transmission layer
232b can include a compound containing N heterocyclic
ring and its ramifications.

[0061] Optionally, the first dopant includes at least one of
Mg, Ga, Yb, Sm, Y, Tm, Gd and Lu. In this case, the first
dopant can be an elementary metal, or a compound (e.g.,
metal oxide or metal halide), or a complex, which will not
be limited herein.

[0062] Optionally, the first dopant is an alkaline earth
elementary metal, or a rare earth elementary metal. For
example, the first dopant is elementary Mg, elementary Ga,
elementary Yb, elementary Sm, elementary Y, elementary
Tm, elementary Gd, or elementary Lu.

[0063] Optionally, the first dopant is a metal oxide con-
taining alkaline earth metal elements or rare earth metal
elements, or the first dopant is a metal halide containing
alkaline earth metal elements or rare earth metal elements,
or the first dopant is metal complex containing alkaline earth
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metal elements or rare earth metal elements. For example,
the first dopant is magnesium oxide, calcium oxide, lithium
fluoride or lithium quinoline.

[0064] In addition, the organic light-emitting component 2
can be a top emission organic light-emitting component (i.e.,
the light is emergent from the cathode), or a bottom emission
organic light-emitting component (i.e., the light is emergent
from the anode). For example, when the organic light-
emitting component 2 is a top emission organic light-
emitting component, the organic light-emitting component 2
includes a semi-transparent cathode 22 and a light-reflective
anode 21. For example, the material of the cathode 22 is Ag
with a small thickness to achieve semi-transparent, and the
material of the anode is ITO/Ag/ITO. When the organic
light-emitting component 2 is a bottom emission organic
light-emitting component, the organic light-emitting com-
ponent 2 includes a light-reflective cathode 22 and a trans-
parent anode 21. For example, the material of the cathode 22
is Ag with a large thickness to achieve light reflection, and
the material of the anode 21 is ITO. Optionally, the cathodes
22 of all the organic light-emitting components 2 are con-
nected together to form an entire layer structure, so as to
simplify the structure of the organic light-emitting display
panel.

[0065] Of course, the organic light-emitting component 2
can further include one or more other structure. For
example, a cap layer is provided at a side of the cathode 22
away from the anode 21, a hole transmission layer is
provided between the anode 21 and the organic light-
emitting layer 231, and a hole injection layer is provide
between the anode 21 and the hole transmission layer, etc.
[0066] In addition, in the present disclosure, the organic
light-emitting display panel includes a plurality of organic
light-emitting components 2 having organic light-emitting
components 2 emitting red light, organic light-emitting
components 2 emitting green light and organic light-emit-
ting components 2 emitting blue light, so that the light-
emitting display panel can achieve full color display.
[0067] Since the wavelengths of the red light, green light
and blue light are different, the requirements on at least one
of the thickness of the electron transmission region 232 and
the doping concentration of the first dopant in the electron
transmission region 232 shall be different, therefore, the
present disclosure provides three setting manners as follows:
[0068] Manner One: the first dopants in the electron
transmission regions 232 of the organic light-emitting com-
ponents 2 emitting red light, organic light-emitting compo-
nents 2 emitting green light and organic light-emitting
components 2 emitting blue light have doping concentra-
tions different from one another, and the electron transmis-
sion regions 232 of the organic light-emitting components 2
emitting red light, organic light-emitting components 2
emitting green light and organic light-emitting components
2 emitting blue light have the same thickness.

[0069] Manner Two: the electron transmission regions 232
of the organic light-emitting components 2 emitting red
light, organic light-emitting components 2 emitting green
light and organic light-emitting components 2 emitting blue
light have thicknesses different from one another, and the
first dopant in the electron transmission regions 232 of the
organic light-emitting components 2 emitting red light,
organic light-emitting components 2 emitting green light
and organic light-emitting components 2 emitting blue light
have the same doping concentration.
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[0070] Manner Three: the electron transmission regions
232 of the organic light-emitting components 2 emitting red
light, organic light-emitting components 2 emitting green
light and organic light-emitting components 2 emitting blue
light have thicknesses different from one another, and the
first dopants in the electron transmission regions 232 of the
organic light-emitting components 2 emitting red light,
organic light-emitting components 2 emitting green light
and organic light-emitting components 2 emitting blue light
have doping concentrations different from one another
either.

[0071] Optionally, the thicknesses of the electron trans-
mission regions 232 of the organic light-emitting compo-
nents 2 emitting red light, organic light-emitting compo-
nents 2 emitting green light and organic light-emitting
components 2 emitting blue light can be reasonably selected
in a range of 20 nm-50 nm, and the doping concentration of
the first dopant in the electron transmission regions 232 of
the organic light-emitting components 2 emitting red light,
organic light-emitting components 2 emitting green light
and organic light-emitting components 2 emitting blue light
can be reasonably selected in a range of 1%-5%.

[0072] In addition, an embodiment of the present disclo-
sure provides an organic light-emitting display device, as
shown in FIG. 8. FIG. 8 illustrates a top view of an organic
light-emitting display device according to an embodiment of
the present disclosure. The organic light-emitting display
device includes any one of the above organic light-emitting
display panels 600.

[0073] The organic light-emitting display device can be
products or components having display function such as
smart phone, wearable smart watch, smart glasses, tablet PC,
television, displayer, laptop, digital photo frame, navigator,
on-board displayer, e-book and the like. The display panel
and display device provided by the present disclosure can be
flexible or non-flexible, which will not be limited herein.
[0074] An embodiment of the present disclosure provides
an organic light-emitting display panel and an organic
light-emitting display device. The organic light-emitting
display panel includes an electron transmission region 232
between the cathode 22 and the organic light-emitting layer
231. The electron transmission region 232 is doped with a
first dopant, and the first dopant contains alkaline earth metal
elements or rare earth metal elements. The electron trans-
mission region 232 includes a first electron transmission
layer 232a and a second electron transmission layer 2325.
The doping concentration C1 of the first dopant in the first
electron transmission layer 232¢ and the doping concentra-
tion C2 of the first dopant in the second electron transmis-
sion layer 2325 satisfy: 0=C2<C1, that is, the electron
transmission region 232 is gradient-doped, so that the dop-
ing concentration at a side (one of the first electron trans-
mission layer 232a¢ and the second electron transmission
layer 2325) of the electron transmission region 232 close to
the cathode 22 is different from the doping concentration at
a side (the other one of the first electron transmission layer
232¢ and the second electron transmission layer 2325) of the
electron transmission region 232 close to the organic light-
emitting layer 231, thus the electron transmission region 232
can be at the same time matched with the cathode 22 and the
organic light-emitting layer 231 at two sides thereof, which
is beneficial to improving the luminescent effect of the
organic light-emitting component 2, and thus improving the
display effect of the organic light-emitting display panel.
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[0075] Finally, it should be noted that: the above embodi-
ments are only used to illustrate the technical solutions of the
present disclosure, rather than limiting; although the disclo-
sure is illustrated in detail with reference to the above
embodiments, person skilled in the art shall understand: they
can still make modifications to the technical solutions
recorded in the above embodiments, or make equivalent
replacements to part or all of the technical features; however,
these modifications or replacements will not let the essence
of corresponding technical solutions depart from the scope
of the technical solutions of the embodiments of the present
disclosure.

What is claimed is:

1. An organic light-emitting display panel, comprising:

an array substrate comprising a plurality of driving ele-
ments; and

a plurality of organic light-emitting components arranged
to be associated with the plurality of driving elements,
wherein the organic light-emitting components each
have an anode, a cathode and an organic functional
layer arranged between the anode and the cathode,
wherein the organic functional layer comprises an
organic light-emitting layer and an electron transmis-
sion region arranged between the cathode and the
organic light-emitting layer,

wherein the electron transmission region is doped with a
first dopant, and the first dopant comprises alkaline
earth metal elements or rare earth metal elements, and

wherein the electron transmission region comprises a first
electron transmission layer and a second electron trans-
mission layer, and a doping concentration C1 of the first
dopant in the first electron transmission layer and a
doping concentration C2 of the first dopant in the
second electron transmission layer satisfy:

0=C2<C1.

2. The organic light-emitting display panel according to
claim 1, wherein the first electron transmission layer is
located between the second electron transmission layer and
the cathode.

3. The organic light-emitting display panel according to
claim 2, wherein the second electron transmission layer is
undoped with the first dopant, and thus C2=0.

4. The organic light-emitting display panel according to
claim 2, wherein C2 is variable so that a doping concentra-
tion of the first dopant at a side of the second electron
transmission layer close to the first electron transmission
layer is higher than a doping concentration of the first dopant
at a side of the second electron transmission layer away from
the first electron transmission layer.

5. The organic light-emitting display panel according to
claim 2, wherein C1 is variable so that a doping concentra-
tion of the first dopant at a side of the first electron
transmission layer close to the cathode is higher than a
doping concentration of the first dopant at a side of the first
electron transmission layer away from the cathode.

6. The organic light-emitting display panel according to
claim 1, wherein a basis material of the second electron
transmission layer is the same as a basis material of the first
electron transmission layer.

7. The organic light-emitting display panel according to
claim 1, wherein the electron transmission region further
comprises a third electron transmission layer adjacent to the
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organic light-emitting layer, and the third electron transmis-
sion layer is undoped with the first dopant.

8. The organic light-emitting display panel according to
claim 7, wherein a highest occupied molecular orbital
HOMOI1 of the third electron transmission layer and a
highest occupied molecular orbital HOMO2 of a host mate-
rial of the organic light-emitting layer satisfy:

HOMO1-HOMO2I<1 eV.

9. The organic light-emitting display panel according to
claim 7, wherein a basis material of the second electron
transmission layer is the same as a basis material of the third
electron transmission layer.

10. The organic light-emitting display panel according to
claim 1, wherein the organic light-emitting component fur-
ther comprises an electron injection layer arranged between
the cathode and the electron transmission region, and the
electron injection layer is made of an alkaline earth metal
and/or a rare earth metal.
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11. The organic light-emitting display panel according to
claim 10, wherein a thickness of the electron injection layer
is d, and d=5 nm.

12. The organic light-emitting display panel according to
claim 1, wherein the first dopant comprises at least one of
Mg, Ga, Yb, Sm, Y, Tm, Gd or Lu.

13. The organic light-emitting display panel according to
claim 1, wherein the first dopant is an alkaline earth elemen-
tary metal or a rare earth elementary metal.

14. The organic light-emitting display panel according to
claim 1, wherein the first dopant is a metal oxide containing
alkaline earth metal elements or rare earth metal elements,
or the first dopant is a metal halide containing alkaline earth
metal elements or rare earth metal elements, or the first
dopant is metal complex containing alkaline earth metal
elements or rare earth metal elements.

15. An organic light-emitting display device, comprising
the organic light-emitting display panel according to claim
1.
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