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7) ABSTRACT

An organic light-emitting diode (OLED) display panel and
an OLED display device are provided. The OLED display
panel comprises a first substrate; a first electrode layer
disposed on the first substrate and including a plurality of
first electrodes; a hole transport layer disposed on a surface
of the first electrode layer far away from the first substrate,
and formed by a first hole transport material and a second
hole transport material having different carrier mobility; a
plurality of light-emitting devices disposed on a surface of
the hole transport layer far away from the first electrode
layer and arranged in correspondence with the plurality of
first electrodes respectively; an electron transport layer
disposed on a surface of the plurality of light-emitting
devices far away from the hole transport layer; and a second
electrode layer disposed on a surface of the electron trans-
port layer far away from the plurality of light-emitting
devices.
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ORGANIC LIGHT-EMITTING DIODE
DISPLAY PANEL AND ORGANIC
LIGHT-EMITTING DIODE DISPLAY DEVICE

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims priority of Chinese Patent
Application No. 2016110395232, filed on Nov. 21, 2016,
the entire contents of which are hereby incorporated by
reference.

FIELD OF THE INVENTION

[0002] The present disclosure generally relates to the field
of organic light-emitting diode (OLED) technology and,
more particularly, relates to an OLED display panel and an
OLED display device.

BACKGROUND

[0003] An organic light-emitting diode (OLED) display
panel is a self-luminous display device with an organic thin
film as a luminous body, which has the advantages of
ultra-thin thickness, high brightness, high luminous effi-
ciency and good shock resistance. In an OLED display
panel, each subpixel area is often defined by a pixel defi-
nition layer. To improve the package or encapsulation of the
subpixel packaging, spacers are provided on the pixel defin-
ing layer between any two adjacent subpixels.

[0004] However, in an existing OLED display panel, sub-
pixels adjacent to a subpixel which is turned on may emit
undesired light, such that the crosstalk of the OLED display
panel may be increased, and the display performance of the
OLED display panel may be degraded.

[0005] The disclosed OLED display panel and OLED
display device thereof are directed to solve one or more
problems set forth above and other problems.

BRIEF SUMMARY OF THE DISCLOSURE

[0006] One aspect of the present disclosure provides an
organic light-emitting diode (OLED) display panel. The
OLED display panel comprises a first substrate; a first
electrode layer disposed on the first substrate and including
a plurality of first electrodes; a hole transport layer disposed
on a surface of the first electrode layer far away from the first
substrate, and formed by a first hole transport material and
a second hole transport material having different carrier
mobility; a plurality of light-emitting devices disposed on a
surface of the hole transport layer far away from the first
electrode layer and arranged in correspondence with the
plurality of first electrodes respectively; an electron trans-
port layer disposed on a surface of the plurality of light-
emitting devices far away from the hole transport layer; and
asecond electrode layer disposed on a surface of the electron
transport layer far away from the plurality of light-emitting
devices.

[0007] Other aspects of the present disclosure can be
understood by those skilled in the art in light of the descrip-
tion, the claims, and the drawings of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The following drawings are merely examples for
illustrative purposes according to various disclosed embodi-
ments and are not intended to limit the scope of the present
disclosure.
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[0009] FIG. 1 illustrates a schematic view of an existing
organic light-emitting diode (OLED) display panel;

[0010] FIG. 2illustrates a schematic view of an exemplary
OLED display panel consistent with disclosed embodi-
ments;

[0011] FIG. 3A illustrates a schematic view of another
exemplary OLED display panel consistent with disclosed
embodiments;

[0012] FIG. 3B illustrates a schematic view of another
exemplary OLED display panel consistent with disclosed
embodiments;

[0013] FIG. 4 illustrates a schematic view of another
exemplary OLED display panel consistent with disclosed
embodiments;

[0014] FIG. 5 illustrates a schematic view of another
exemplary OLED display panel consistent with disclosed
embodiments; and

[0015] FIG. 6 illustrates a schematic view of an exemplary
OLED display device consistent with disclosed embodi-
ments.

DETAILED DESCRIPTION

[0016] Reference will now be made in detail to exemplary
embodiments of the invention, which are illustrated in the
accompanying drawings. Hereinafter, embodiments consis-
tent with the disclosure will be described with reference to
drawings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same or
like parts. It is apparent that the described embodiments are
some but not all of the embodiments of the present inven-
tion. Based on the disclosed embodiments, persons of ordi-
nary skill in the art may derive other embodiments consis-
tent with the present disclosure, all of which are within the
scope of the present invention. Further, in the present
disclosure, the disclosed embodiments and the features of
the disclosed embodiments may be combined under condi-
tions without conflicts.

[0017] FIG. 1 illustrates a schematic view of an existing
organic light-emitting diode (OLED) display panel. As
shown in FIG. 1, the subpixels of the OLED display panel
are arranged in the order of red subpixel R, green subpixel
G and blue subpixel B. When the red subpixel R is inten-
tionally lit or turned on, the carriers in the red subpixel R
may drift laterally to the surrounding subpixels, for example,
drift laterally to the adjacent green subpixel G. Conse-
quently, the green subpixel G may emit visible green light
due to the high luminous efficiency of the green subpixel G
due to the high luminous efficiency of the green subpixel G.
[0018] That is, the green subpixel G is undesirably lit or
may emit undesired light when the red subpixel R is inten-
tionally turned on. Accordingly, the red subpixel R is unde-
sirably lit when the green subpixel G is intentionally turned
on. The red subpixel R and the green subpixel G are
undesirably Iit when B is intentionally lit. The undesired
light is emitted by the subpixels adjacent to the subpixel that
is intentionally turned on. As a result, the crosstalk of the
OLED display panel may be increased, and the display
performance of the OLED display panel may be degraded
accordingly.

[0019] The present disclosure provides an improved dis-
play panel capable of suppressing the undesired light emit-
ted by the adjacent subpixels and, thus, reducing the cross-
talk and improving the display performance.
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[0020] FIG. 2 illustrates a schematic view of an exemplary
OLED display panel consistent with disclosed embodi-
ments. As shown in FIG. 2, the organic OLED display panel
200 may comprise: a first substrate 110, a first electrode
layer 120, a hole transport layer 130, a plurality of light-
emitting devices 140, an electron transport layer 150, a
second electrode layer 160, and a plurality of first electrodes
121. Other appropriate components may also be included.
[0021] The first electrode layer 120 may be disposed on
the first substrate 110, and the first electrode layer 120 may
include the plurality of first electrodes 121. The hole trans-
port layer 130 may be disposed on the surface of the first
electrode layer 120 far away from the first substrate 110, and
the hole transport layer 130 may be formed by mixing a first
hole transport material and a second hole transport material
with different mobility.

[0022] The plurality of light-emitting devices 140 may be
disposed on the surface of the hole transport layer 130 far
away from the first electrode layer 120, and may be disposed
in correspondence with the plurality of first electrodes 121,
respectively. The electron transport layer 150 may be dis-
posed on the plurality of light-emitting devices 140 far away
from the hole transport layer 130. The second electrode layer
160 may be disposed on the electron transport layer 150 far
away from the plurality of light-emitting devices 140.
[0023] The first substrate 110 may be made of rigid
transparent materials (e.g., glass) or flexible transparent
materials (e.g., polyimide). The light-emitting device may
include organic light-emitting diode (OLED) devices, quan-
tum dots (QDs) light-emitting devices, or other appropriate
light-emitting devices capable of emitting light for display-
ing videos and/or images.

[0024] In one embodiment, as shown in FIG. 2, the first
substrate 110 may be a flexible substrate, and the light-
emitting device may be an OLED device. That is, the
corresponding OLED display panel 200 may be a flexible
OLED display panel. The flexible OLED display panel may
have characteristics such as low power consumption and
good flexibility, and may be applicable to various display
devices such as wearable display devices. The material of
the flexible substrate may include polyimide or polyethylene
terephthalate resin, which is for illustrative purposes and is
not intended to limit the scope of the present disclosure. Any
materials suitable for the flexible substrate fall within the
scope of the disclosure.

[0025] In another embodiment, the first substrate may be
a rigid substrate and, accordingly, a rigid OLED display
panel may be provided. The rigid OLED display panel may
have broad applications and will not be further described in
the present disclosure. In practical applications, the materi-
als of the first substrate may be selected according to various
application scenarios.

[0026] In the disclosed embodiments, the first electrode
layer 120 may be disposed on the first substrate 110, and the
first electrode layer 120 may include the plurality of first
electrodes 121. According to the structure of the OLED
display panel, in one embodiment, as shown in FIG. 2, the
first electrode layer 120 may be an anode of the OLED
display panel 200. That is, a positive voltage may be applied
to the first electrodes 121 of the first electrode layer 120
during electroluminescence.

[0027] The first electrode layer 120 may include a high
work function material, such as indium tin oxide or tin-
doped indium oxide (ITO) having a work function as high as
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approximately 4.5 eV to 5.3 eV, good stability and high
transparency. In one embodiment, the first electrode 121
may include at least: a reflective film and a transparent
conductive film. The reflective film may be disposed on the
first substrate 110, and the material of the reflective film may
include silver. The transparent conductive film may be
disposed on the surface of the reflective film far away from
the first substrate 110, and the material of the transparent
conductive thin film may include indium tin oxide (ITO),
and indium zinc oxide, etc.

[0028] The materials and the film configuration of the first
electrode layer are for illustrative purposes and are not
intended to limit the scope of the present disclosure. The
materials and the film configuration of the first electrode
layer may be selected according to various application
scenarios.

[0029] The second electrode layer 160 may be disposed on
the surface of the electron transport layer 150 far away from
the plurality of light-emitting devices 140. In one embodi-
ment, as shown in FIG. 2, the second electrode layer 160
may be a cathode of the OLED display panel 200. That is,
a negative voltage may be applied to the second electrode
layer 160 during electroluminescence.

[0030] The second electrode layer 160 may include a low
work function material such as Ag, Al, Ca, In, Li, Mg, or a
low work function composite metal material. For example,
the second electrode layer 160 may include at least one of a
magnesium-silver alloy, a silver-metal, a silver-ytterbium
alloy, and a silver-rare earth metal alloy, which is for
illustrative purposes and is not intended to limit the scope of
the present disclosure. The materials of the second electrode
layer may be selected according to various application
scenarios.

[0031] The plurality of light-emitting devices 140 may be
disposed in correspondence with the plurality of the first
electrodes 121 respectively. That is, the plurality of light-
emitting devices 140 may be disposed one-to-one corre-
sponding to the plurality of the first electrodes 121. The
light-emitting devices 140 may be disposed between the first
electrode layer 120 and the second electrode layer 160. Each
light-emitting device 140 may be a subpixel.

[0032] In the light-emitting device 140, when a positive
voltage is applied to the first electrode 121 and a negative
voltage is applied to the second electrode layer 160, the
holes generated by the first electrode 121 as the anode may
be injected into the corresponding light-emitting device 140,
and, meanwhile, the electrons generated by the second
electrode layer 160 as the cathode may also be injected into
the corresponding light-emitting device 140. The binding of
the electrons and holes injected into the light-emitting
device 140 may generate excitons. Subsequent radiative
transition of the excitons may enable the light-emitting
device 140 to emit light.

[0033] Further, the light-emitting devices 140 may have m
number of colors, where m is a positive integer. In one
embodiment, m may be greater than or equal to 3. The
light-emitting devices 140 of different colors may emit light
in different colors. For example, a red light-emitting device
may emit red light, and may be considered as a red subpixel.
[0034] In the disclosed embodiments, the material of the
light-emitting device may include organic small-molecule
light-emitting materials or high-molecular-weight polymer
light-emitting materials, which are not limited by the present
disclosure.
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[0035] In one embodiment, as shown in FIG. 2, m may be
equal to 3. and the plurality of light-emitting devices 140
may include a plurality of red light-emitting devices R, a
plurality of green light-emitting devices G, and a plurality of
blue light-emitting devices B. In another embodiment, m
may be equal to 4, and the light-emitting devices may
include a plurality of red light-emitting devices, a plurality
of green light-emitting devices, and a plurality of blue
light-emitting devices, and further a plurality of yellow
light-emitting devices or a plurality of white light-emitting
devices. The colors and number of the light-emitting devices
are for illustrative purposes and are not intended to limit the
scope of the present disclosure. In particular application, the
colors and number of the light-emitting devices may vary
according to various application scenarios.

[0036] To further explain the technical solutions provided
in the disclosed embodiments, an OLED display panel in
which the light-emitting devices are arranged in specific
colors will be described as an example. For example, in one
embodiment, as shown in FIG. 2, the plurality of light-
emitting devices 140 may be arranged in a row direction and
a column direction. That is, the plurality of light-emitting
devices 140 may be arranged in a matrix. Given m=3, the
light-emitting devices 140 in any row may be arranged by
the colors of red (R), green (G), blue (B), red (R), green (G),
blue (B). Every three light-emitting devices 140 in a same
row may constitute one pixel.

[0037] In certain embodiments, the order of color arrange-
ment of any two adjacent rows of light-emitting devices (i.e.,
any two adjacent light-emitting device rows) may be differ-
ent. For example, the first row of light-emitting devices may
be arranged in an order of R, G, B, R, G and B, and the
second row of light-emitting devices may be arranged in an
order of B, R, G, B, R and G, which are for illustrative
purposes and are not intended to limit the scope of the
present disclosure. In practical applications, the color
arranging order of the light-emitting devices may vary
according to various application scenarios.

[0038] In order to improve the luminous efficiency of the
light-emitting devices 140, the light-emitting devices 140
may further include the hole transport layer 130 and the
electron transport layer 150.

[0039] The hole transport layer 130 may be disposed on
the surface of the first electrode layer 120 far away from the
first substrate 110. The plurality of light-emitting devices
140 may be disposed on the surface of the hole transport
layer 130 far away from the first electrode layer 120. The
electron transport layer 150 may be disposed on the surface
of the plurality of light-emitting devices 140 far away from
the hole transport layer 130. The hole transport layer 130
may be disposed between the first electrode layer 120 and
the plurality of light-emitting devices 140, such that the
capability of the anode to inject and transport holes to the
light-emitting devices 140 may be enhanced.

[0040] The electron transport layer 150 may be disposed
between the plurality of light-emitting devices 140 and the
second electrode layer 160, such that the capability of the
cathode to inject and transport electrons to the light-emitting
devices 140 may be enhanced. Thus, more holes and elec-
trons may be injected into the light-emitting devices 140,
and, accordingly, the recombination efficiency and the lumi-
nous efficiency of the light-emitting devices 140 may be
improved.
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[0041] Those skilled in the art would understand that the
structures described and illustrated in the disclosed embodi-
ments are only partial structures of an OLED display panel.
An OLED display panel also includes other structures such
as a glass cover plate and etc., which are not further
described and illustrated in the present disclosure.

[0042] As discussed in the background, in an existing
OLED display panel, undesired light is emitted by subpixels
adjacent to turned-on subpixels. For example, in an existing
OLED panel in which red subpixels R, green subpixels G
and blue subpixels are alternately arranged, when the red
subpixel R is intentionally turned on, some of the carriers
injected into the red subpixel R may drift laterally to the
neighboring subpixels through the hole transport layer, for
example, to the adjacent green subpixel G. Then the excitons
formed by the binding of the injected electrons and holes in
the green subpixel G may enable the subpixel G to emit
undesired green light by electroluminescence.

[0043] That is, in the existing OLED display panel, when
one subpixel is turned on, some of the carriers in the lighted
or turned-on subpixel may laterally drift to the adjacent
subpixels through the hole transport layer, such that unde-
sired light may be emitted by the subpixels adjacent to
turned-on subpixels and the crosstalk may be increased.

[0044] To solve one or more problems set forth above, in
the disclosed embodiments, the hole transport layer 130 may
be formed by mixing the first hole transport material and the
second hole transport material having different mobility.
When the hole transport layer 130 is formed by the first hole
transport material and the second hole transport material
having different mobility, the carriers of the turned-on
light-emitting device 140 may have a reduced lateral drift
velocity. That is, the lateral current may be reduced, such
that the number of carriers injected laterally into the adjacent
light-emitting device 140 may be significantly reduced.

[0045] Compared to the existing OLED display panel
discussed in the background, the hole transport layer in
disclosed embodiments may reduce the lateral drift velocity
of the carriers in the turned-on light-emitting device 140
drifting to the adjacent light-emitting devices 140, i.c.,
reduce the lateral current. Thus, the number of carriers
injected laterally into the adjacent light-emitting devices 140
may be significantly reduced, thereby suppressing undesired
light emitted by the light-emitting devices adjacent to the
turned-on light-emitting device.

[0046] In addition, the number of carriers leaked through
the hole transport layer 130 from the light-emitting device
140 may be reduced, and accordingly the luminous effi-
ciency of the light-emitting device 140 may be improved.

[0047] In the disclosed embodiments, the OLED display
panel may comprise the hole transport layer formed by
mixing the first hole transport material and the second hole
transport material having different mobility. Different from
the existing OLED display panel discussed in the back-
ground, the hole transport layer of the OLED display panel
in disclosed embodiments may reduce the lateral drift veloc-
ity of the carriers in the turned-on light-emitting device
drifting to the adjacent light-emitting devices. The number
of carriers injected laterally into the adjacent light-emitting
devices may be significantly reduced, thereby suppressing
undesired light emitted by the light-emitting devices adja-
cent to the turned-on light-emitting device. Accordingly, the
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luminous efficiency of the light-emitting device and the
display performance of the OLED display panel may be
improved.

[0048] FIG. 3A illustrates a schematic view of another
exemplary OLED display panel consistent with disclosed
embodiments. The similarities between FIG. 3A and FIG. 2
may not be repeated here, while certain differences may be
explained. As shown in FIG. 34, different from the OLED
display panel 200 in FIG. 2, the hole transport layer 130 of
the OLED display panel 3001 in FIG. 3 may further com-
prise a plurality of first hole transport units 131.

[0049] In particular, the plurality of first hole transport
units 131 may be disposed in correspondence with the
plurality of light-emitting devices 140, respectively. The
plurality of light-emitting devices 140 may be disposed on
the surface of the first hole transport layer 130 far away from
the first electrode layer 120. The first hole transport unit 131
may be formed by mixing the first hole transport material
and the second hole transport material having different
mobility.

[0050] The first hole transport unit 131 may reduce the
lateral drift velocity of the carriers in the corresponding
light-emitting device 140 drifting to the adjacent light-
emitting devices 140, i.e., reduce the lateral current. Thus,
the number of carriers injected laterally into the adjacent
light-emitting devices 140 may be significantly reduced,
thereby suppressing undesired light emitted by the light-
emitting devices adjacent to the turned-on light-emitting
devices in the OLED display panel. Accordingly, the lumi-
nous efficiency of the light-emitting device 140 and the
display performance of the OLED display panel may be
improved.

[0051] FIG. 3B illustrates a schematic view of another
exemplary OLED display panel consistent with disclosed
embodiments. The similarities between FIG. 3B and FIG. 2
may not be repeated here, while certain differences may be
explained.

[0052] As shown in FIG. 3B, different from the OLED
display panel 200 in FIG. 2, the hole transport layer 130 of
the OLED display panel 3002 in FIG. 3B may further
comptrise a plurality of first hole transport units, and the
plurality of first hole transport units may comprise a plural-
ity of first hole transport units 131a and a plurality of first
hole transport units 1314.

[0053] In particular, the hole transport units 131a corre-
sponding to the light-emitting devices 140 of at most (m-1)
number of colors may be formed by a first hole transport
material or a second hole transport material, where m is a
positive integer greater than or equal to 3. The hole transport
units 1315 corresponding to the light-emitting devices 140
of at least one color may be formed by mixing at least the
first hole transport material and the second hole transport
material.

[0054] In one embodiment, as shown in FIG. 3B, the hole
transport unit 1315 may correspond to the blue light-emit-
ting device B and may be formed by mixing the first hole
transport material and the second hole transport material.
The hole transport unit 131a may correspond to the green
light-emitting device G and may be formed by the first hole
transport material or the second hole transport material, and
the hole transport unit 131¢ may also correspond to the red
light-emitting device R and may be formed by the first hole
transport material or the second hole transport material.
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[0055] The first hole transport material and the second
hole transport material may be provided with different
mobility. The hole transport unit 1315, which is formed by
mixing the first hole transport material and the second hole
transport material having different mobility, may reduce the
lateral drift velocity of the carriers of the corresponding
light-emitting device 140 (e.g. the blue light-emitting device
B) drifting to the adjacent light-emitting devices 140 (e.g,,
the green light-emitting device G and the red light-emitting
device R). That is, the lateral current may be reduced.
[0056] Thus, the number of carriers injected laterally into
the adjacent light-emitting devices 140 may be significantly
reduced, thereby suppressing the undesired light emitted by
the light-emitting devices which are adjacent to the turned-
on light-emitting devices in the OLED display panel.
Accordingly, the luminous efficiency of the light-emitting
device 140 and the display performance of the OLED
display panel may be improved.

[0057] It should be noted that, FIG. 3B shows the hole
transport units 1315 formed by mixing the first hole trans-
port material and the second hole transport material may
correspond to the blue light-emitting devices B, and the hole
transport units 131a formed by the first hole transport
material or the second hole transport material may corre-
spond to the green light-emitting devices G and the red
light-emitting devices R, which is for illustrative purposes
and is not intended to limit the scope of the present disclo-
sure.

[0058] For example, in another embodiment, the hole
transport units 1315 formed by mixing the first hole trans-
port material and the second hole transport material may
correspond to the green light-emitting devices G, and the
hole transport units 131a formed by the first hole transport
material or the second hole transport material may corre-
spond to the blue light-emitting devices B and the red
light-emitting devices R.

[0059] FIG. 4 illustrates a schematic view of another
exemplary OLED display panel consistent with disclosed
embodiments. The similarities between FIG. 4 and FIG. 2
may not be repeated here, while certain differences may be
explained.

[0060] As shown in FIG. 4, different from the OLED
display panel 200 in FIG. 2, in the OLED display panel 400
in FIG. 4, the light-emitting device 140 of at least one color
may comprise a second hole transport unit 141 and a
light-emitting unit 142 arranged in a stacked configuration.
In particular, the second hole transport unit 141 may be
disposed on the surface of the hole transport layer 130 far
away from the first electrode layer 120.

[0061] In one embodiment, as shown FIG. 4, the light-
emitting devices 140 of two colors may comprise the second
hole transport unit 141 and the light-emitting unit 142
arranged in a stacked configuration. For example, the red
light-emitting device R may comprise the second hole
transport unit 141 and the light-emitting unit 142 which are
arranged in layers, and the green light-emitting device G
may comprise the second hole transport unit 141 and the
light-emitting unit 142 which are arranged in layers.
[0062] The second hole transport units 141 may be formed
by at least one of the first hole transport material and the
second hole transport material. The second hole transport
units 141, which are disposed on the surface of the hole
transport layer 130 far away from the first electrode layer
120, may enhance the capability of the first electrode layer
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120 to inject and transport holes. Thus, the number of holes
injected into the corresponding light-emitting units 142 may
be increase and, accordingly, the luminous efficiency of the
corresponding light-emitting units 142 may be improved.
[0063] It should be noted that, FIG. 4 shows the red
light-emitting device R may comprise the second hole
transport unit 141 and the light-emitting unit 142 which are
arranged in layers, and the green light-emitting device G
may comprise the second hole transport unit 141 and the
light-emitting unit 142 which are arranged in layers, which
are for illustrative purposes and are not intended to limit the
scope of the present disclosure. The light-emitting device
140 of at least one color comprising the second hole trans-
port unit 141 and the light-emitting unit 142 may be selected
according to various application scenarios.

[0064] FIG. 5 illustrates a schematic view of another
exemplary OLED display panel consistent with disclosed
embodiments. The similarities between FIG. 5 and FIG. 2
may not be repeated here, while certain differences may be
explained.

[0065] As shown in FIG. 5, different from the OLED
display panel 200 in FIG. 2, the OLED display panel 500 in
FIG. 5 may further comprise a hole injection layer 170, a
buffer layer 180 and a capping layer 190.

[0066] In particular, the hole injection layer 170 may be
disposed on the surface of the hole transport layer 130 far
away from the plurality of light-emitting devices 140. The
buffer layer 180 may be disposed between the first electrode
layer 120 and the hole injection layer 170. The capping layer
190 may be disposed on the surface of the second electrode
layer 160 far away from the plurality of light-emitting
devices 140.

[0067] Both the hole injection layer 170 and the buffer
layer 180 may be able to reduce the interfacial potential
barrier between the first electrode layer 120 and the hole
transport layer 130, and minimize the energy barrier when
the holes are transited from the first electrode layer 120,
thereby increasing the hole injection and transport capacity.
Thus, more holes may be injected into the light-emitting
devices 140, and, accordingly, the recombination efficiency
and the luminous efficiency of the light-emitting devices 140
may be increased.

[0068] In certain embodiments, the OLED display panel
may further comprise film structures such as an electron
injection layer, an electron blocking layer, and a hole block-
ing layer. The film structure of the OLED display panel may
vary according to various application scenarios. Film struc-
tures are not limited by the present disclosure.

[0069] In the disclosed embodiments, the absolute value
of the difference between the lowest unoccupied orbital
LUMOLI of the first hole transport material and the lowest
unoccupied orbital LUMO2 of the second hole transport
material may be determined according to various application
scenarios. In one embodiment, the absolute value of the
difference between the lowest unoccupied orbital LUMO1
of the first hole transport material and the lowest unoccupied
orbital LUMO2 of the second hole transport material may be
greater than or equal to approximately 0.2 eV. LUMO stands
for the lowest unoccupied molecular orbital, and LUMO is
often called the LUMO energy level, and the energy level of
the lowest unoccupied molecular orbital is the value of the
LUMO.

[0070] When the absolute value of the difference between
LUMOL1 of the first hole transport material and LUMO?2 of
the second hole transport material is greater than or equal to
approximately 0.2 eV, the energy level of the lowest unoc-
cupied molecular orbital of the first hole transport material
and the energy level of the second hole transport material
may have substantially large difference.
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[0071] Thus, when drifting laterally in the hole transport
layer 130, the carriers may not transit easily from the
LUMOLI energy level of the first hole transport material to
the LUMO2 energy level of the second hole transport
material, and may not transit easily from the LUMO2 energy
level of the second hole transport material to the LUMOI
energy level of the first hole transport material. The hole
transport layer 130 in the disclosed embodiments may
reduce the lateral drift velocity of the carriers, i.e., reduce the
lateral current. Thus, the number of the carriers injected
laterally into the adjacent light-emitting devices 140 may be
significantly reduced, and the undesired light emitted by the
light-emitting devices adjacent to the turned-on light-emit-
ting device may be suppressed.

[0072] Further, the ratio of the hole mobility of the first
hole transport material to the hole mobility of the second
hole transport material may be determined according to
various application scenarios. In one embodiment, the ratio
of the hole mobility of the first hole transport material to the
hole mobility of the second hole transport material may be
greater than or equal to approximately 10. Provided that the
hole transport layer 130 is formed by mixing the first hole
transport material and the second hole transport material,
when the holes are drifting laterally in the hole transport
layer 130, the holes may be prevented from transiting from
the first hole transport material to the second hole transport
material and, meanwhile, prevented from transiting from the
second hole transport material to the first hole transport
material.

[0073] Thus, the hole transport layer 130 may reduce the
lateral drift velocity of the holes, i.e., reduce the lateral hole
current, and, accordingly, the number of the holes injected
into the light-emitting devices 140 adjacent to the turned-on
light-emitting device may be significantly reduced. That is,
the number of the holes injected into the light-emitting
devices 140 adjacent to the turned-on light-emitting device
may be reduced. Accordingly, the brightness of the light
emitted by the light-emitting device 140 adjacent to the
turned-on light-emitting device. i.e., the brightness of the
undesired light may be too lower to be observed by human
eyes. Thus, through reducing the lateral hole current in the
hole transport layer, the undesired light emitted by the
light-emitting devices adjacent to the turned-on light-emit-
ting device in the OLEI) display panel may be suppressed.
[0074] In practical applications, the first hole transport
material and the second hole transport material may vary
according to various application scenarios. In one embodi-
ment, the first hole transport material may include carbazole-
containing compounds or triphenylamine-containing com-
pounds; and the second hole transport material may include
carbazole-containing compounds or triphenylamine-con-
taining compounds. The interfacial potential barrier between
the hole transport material and the anode may be substan-
tially low, thereby facilitating the injection and transport of
holes. Meanwhile, the hole transport materials may be
desired to have good thermal stability, which may maintain
the structure stability of the display device and suppress the
performance degradation.

[0075] For example, aromatic triamine-containing com-
pounds or carbazole-containing compounds may be selected
as the hole transport materials, which have low ionization
energy and strong electron-donating ability, and exhibit hole
transport characteristics during constant electron-donating
process. Aromatic triamine compounds may have high hole
mobility. In one embodiment, the aromatic triamine com-
pounds may be selected as the triphenylamine-containing
compounds.

[0076] The hole transport materials may include, but are
not limited to, carbazole-containing compounds or triph-
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enylamine-containing compounds, and any appropriate hole
transport materials may be selected according to various
application scenarios. The hole transport materials are not
limited by the present disclosure.

[0077] In one embodiment, both the red light-emitting
device R and the green light-emitting device G may include
a phosphorescent material. The blue light-emitting device B
may include a fluorescent material. That is, the phosphores-
cent material may serve as the luminescent material for the
red light-emitting device R and the green light-emitting
device G, and the fluorescent material may serve as the
luminescent material for the blue light-emitting device B.
[0078] The red phosphorescent materials adopted by the
red light-emitting device R and the green phosphorescent
materials adopted by the green light-emitting device may
lead to high luminous efficiency and long lifetime which
meet the commercial requirements. The blue fluorescent
material adopted by the blue light-emitting device B may
lead to a desired long lifetime to meet the commercial
requirements. As a comparison, the lifetime of the blue
phosphorescent material may be substantially short to meet
the commercial requirements.

[0079] The red light-emitting device R comprising the red
phosphorescent materials, the green light-emitting device G
comprising green phosphorescent material, and the blue
light-emitting device B comprising the blue fluorescent
material may have substantially large difference in the
external quantum efficiency. Given a current density of 10
mA/cm?, the external quantum efficiency of the red light-
emitting device R may be greater than or equal to approxi-
mately 18%, the external quantum efficiency of the green
light-emitting device G may be greater than or equal to
approximately 18%, and the external quantum efficiency of
the blue light-emitting device B may be greater than or equal
to approximately 10%.

[0080] External quantum efficiency is explained as fol-
lowing. When the photons are incident onto the surface of a
photosensitive device, some of the photons may stimulate
the photosensitive material to produce electron-hole pairs to
create a current, in which the ratio of the electrons generated
to the number of all the incident photon is the external
quantum efficiency.

[0081] The higher the external quantum efficiency, the
higher the brightness of a light-emitting device. The unde-
sired light emitted by the light-emitting devices adjacent to
the turned-on light-emitting device may be related to the
high brightness of the light-emitting devices. Because the
external quantum efliciencies of the red light-emitting
device R and the green light-emitting device G are substan-
tially high, the undesired light may be emitted by the red
light-emitting device R and the green light-emitting device
G

[0082] In the disclosed embodiments, through adopting
the hole transport layer, the lateral drift current of the holes
may be reduced, and the undesired light emitted by the
light-emitting devices adjacent to the turned-on light-emit-
ting device may be reduced. Those skilled in the art would
understand that, the hole transport layer may be able to
suppress the undesired light emitted by the light-emitting
devices adjacent to the turned-on light-emitting device in
any OLED display panels, not limited to the OLED display
panels in which the undesired light emitted by the light-
emitting devices are caused by high external quantum effi-
ciency.

[0083] In one embodiment, the red light-emitting device R
may include one first host material or two first host mate-
rials, and the first host material may include a carbazole-
containing compound. The green light-emitting device G
may include at least two second host materials, and the
second host material may include a carbazole-containing
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compound. The blue light-emitting device B may include
one third host material or two third host materials, and the
third host material may include an aromatic compound.

[0084] The carbazole compound may have a substantially
high triplet energy, as well as the hole transport and electron
transport properties. The carbazole compound included in
the host material may enable the host material to have a
sufficiently large triplet energy and carrier transport proper-
ties. The aromatic compound may have a large conjugated
plane, as well as a relatively strong electron accepting ability
and electron transport properties, but may not form a com-
plex with luminescent materials.

[0085] Those skilled in the art would understand that a
variety of carbazole-containing compounds may be used as
the host material of the red light-emitting device, and a
variety of carbazole-containing compounds may be used as
the host material of the green light-emitting device, and a
variety of aromatic compounds may be used as the host
material of the blue light-emitting device, which are not
limited by the present disclosure.

[0086] Inoneembodiment, the first hole transport material
may include the hole transport material HTL1 described in
the compound (1),

v
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[0087] and the second hole transport material may include
the hole transport material HTL.2 described in the compound

@)
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[0088] In another embodiment, the first hole transport [0092] 1In the three OLED display panels (examples 1 to
material may include the hole transport material HTL3 3), the buffer material forming the buffer layer Buffer may
described in the compound (3), include compounds having a chemical fornula of

€) NC CN

N N
Oy 8
N N
\ O wd N0 N\
— N=—
O . NC CN
O O [0093] The hole injection material forming the hole injec-

tion layer HIL may comprise a compound having a chemical
formula of

[0089] and the second hole transport material may include
the hole transport material HTL.2 described in the compound

%

[0094] The electron transport layer ETL may be formed by
mixing the following material ETL1 and material ETL.2:

ETL1
e
[0090] The hole transport materials are for illustrative ™ | and
purposes and are not intended to limit the scope of the | N
present disclosure. The hole transport materials may vary =
N

according to various application scenarios.

[0091] Further, three exemplary OLED display panels
(examples 1 to 3) are given below to illustrate the influence
of the hole transport layer on the display performance of the
OLED display panels, in which the hole transport layer
includes two hole transport materials of different mobility.
Only the buffer layer Buffer, the hole injection layer HIL, the F
hole transport layer, the light-emitting devices, the electron |
transport layer ETL, the second electrode layer (Cathode),
and the capping layer of the OLED display panel of three

examples are described below. The OLED display panel |
may also include other appropriate components, which are X
not illustrated here.

\




US 2017/0250235 Al

-continued

ETL2

[0095] The cathode material for forming the second elec-
trode layer (Cathode) may include a magnesium-silver alloy.

[0096] The capping material for forming the capping layer
CPL may include a compound having a chemical formula of

[0097] The red light-emitting device R of the OLED
display panel in each of the 3 examples may be formed by
a hole transport unit (R-prime) and a red light-emitting unit.
The hole transport unit (R-prime) may be formed by mixing
two hole transport materials having different carrier mobil-
ity.

[0098] The red light-emitting unit R may comprise a red
host light-emitting material R-host and a red phosphorescent
material R-dopant, in which the R-host may include the
following compound (R-1) and the R-dopant may include
the following compound (R-2):

R-1)
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-continued

(R-2)

[0099] The green light-emitting device G of the OLED
display panel in each of the 3 examples may be formed by
a hole transport unit (G-prime) and a green light-emitting
unit. The hole transport unit (G-prime) may be formed by
mixing two hole transport materials having different carrier
mobility.

[0100] The green light-emitting unit G may include a
green host light-emitting material G-host and a green phos-
phorescent material G-dopant, in which the G-host may
include the following compound (G-1) and the G-dopant
may include the following compound (G-2):

G-

N..N
;"0:

x>
N

PN

z
A

4
4

[0101] The blue light-emitting device B of the OLED
display panel in each of the 3 examples may include a blue
host light-emitting material B-host and a blue fluorescent
material B-dopant, in which the B-host may include the
following compound (B-1) and the B-dopant may include
the following compound (B-2):
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(BD)

QNQ

[0102] The mobility of the hole transport layer formed by
mixing the first hole transport material and the second hole
transport material may vary in the three OLED display
panels (i.e., examples 1 to 3). In example 1, the hole
transport layer may be formed by mixing the hole transport
material HTL1 described in the compound (1) and the hole
transport material HTL2 described in the compound (2) in a
volume ratio of approximately 1:1, i.e.

M

-continued

[0103] In example 2, the hole transport layer may be
formed by mixing the hole transport material HTL3
described in the compound (3) and the hole transport mate-
rial HTL2 described in the compound (2) in a volume ratio
of approximately 1:1, i.e.
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[0104] In example 3, the hole transport layer may be
formed by mixing the hole transport material HTL1
described in the compound (1) and the hole transport mate-
rial HTL3 described in the compound (3) in a volume ratio
of approximately 1:1, i.e.

M
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-continued

O

[0105] The LUMO of the hole transport material HTLI
described in the compound (1) may be approximately 2.3 eV,
and the mobility of the hole transport material HTL1 may be
approximately 7*10~*(cm*Vs). The LUMO of the hole
transport material HTL2 described in the compound (2) may
be approximately 2.5 eV, and the mobility of the hole
transport material HTL.2 may be approximately 2*10~(cm?/
Vs). The LUMO of the hole transport material HTL3
described in the compound (3) may be approximately 2.3 eV,
and the mobility of the hole transport material HTL.3 may be
approximately 4*10~*(cm?/Vs).

[0106] The absolute value of the LUMO difference
between the hole transport material HTL1 and the hole
transport material HTL2 may be approximately 0.2 eV. The
absolute value of the LUMO difference between the hole
transport material HTL.3 and the hole transport material
HTL2 may be approximately 0.2 V. The absolute value of
the LUMO difference between the hole transport material
HTL1 and the hole transport material HTL3 may be approxi-
mately 0 eV.

[0107] The ratio of the hole mobility of the hole transport
material HTL1 to the hole transport material HTL.2 may be
approximately 35. The ratio of the hole mobility of the hole
transport material HTL3 to the hole transport material HTT.2
may be approximately 20. The ratio of the hole mobility of
the hole transport material HTL1 to the hole transport
material HTL3 may be approximately 1.75.

[0108] The OLED display panels of examples 1 to 3 may
have the following structure, respectively.

Example 1

[0109] R: Buffer/HIL/HTL1:HTL2/R-Prime/R-host:R-
dopant/ETL1:ETL2/Cathode/CPL,;

[0110] G: Buffer/HIL/HTL1:HTL2/G-Prime/G-host:G-
dopant/ETL1:ETL2/Cathode/CPL;

[0111] B: Buffer/HIL/HTL1:HTL2/B-host:B-dopant/
ETL1.ETL2/Cathode/CPL.

Example 2

[0112] R:  Buffer/HIL/HTL3:HTL2/R-Prime/R-host:R-
dopant/ETL1:ETL2/Cathode/CPL,;

[0113] G: Buffer/HIL/HTL3:HTL2/G-Prime/G-host:G-
dopant/ETL1:ETL2/Cathode/CPL;

[0114] B: Buffer/HIL/HTL3:HTL2/B-host:B-dopant/
ETL1: ETL2/Cathode/CPL.
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Example 3

[0115] R:  Buffer/HIL/HTL1:HTL3/R-Prime/R-host:R-
dopant/ETL1:ETL2/Cathode/CPL;

[0116] G: Buffer/HIL/HTL1:HTL3/G-Prime/G-host:G-
dopant/ETL1:ETL2/Cathode/CPL;

[0117] B: Buffer/HIL/HTL1:HTL3/B-host: B-dopant/
ETL1.ETL2/Cathode/CPL.

[0118] In the OLED display panel shown in example 1,
when a light-emitting device of any color is turned on, the
OLED display panel emits light evenly, and undesired light
is not emitted by the light-emitting devices adjacent to the
turned-on light-emitting. The luminous efficiency of the blue
light-emitting device is approximately 120%.

[0119] In the OLED display panel shown in example 2,
when a light-emitting device of any color is turned on, the
OLED display panel emits light evenly, and undesired light
is not emitted by the light-emitting devices adjacent to the
turned-on light-emitting device. The luminous efficiency of
the blue light-emitting device is approximately 110%.
[0120] In the OLED display panel shown in example 3,
when the blue light-emitting device B is turned on, unde-
sired light is emitted by the adjacent light-emitting device R
and by the adjacent light-emitting device G, but the emitted
undesired light is insignificant. The luminous efficiency of
the blue light-emitting device is approximately 100%.
[0121] Thus, according to the OLED display panels shown
in examples 1-3, through configuring the hole transport layer
by mixing the first hole transport material and the second
hole transport material having different mobility, the unde-
sired light emitted by the light-emitting device adjacent to
the turned-on light-emitting device may be suppressed. That
1s, the undesired light emitted by the subpixels adjacent to
the turned-on subpixel may be suppressed.

[0122] The present disclosure also provides an OLED
display device. FIG. 6 illustrates a schematic view of an
exemplary OLED display device 600 consistent with dis-
closed embodiments. As shown in FIG. 6, the OLED display
device 600 may include any one of the disclosed OLED
display panels 601. The disclosed OLED display device 600
may be a cell phone, a tablet, a monitor, and a smart
wearable display device, etc. Any OLED display device
comprising any one of the disclosed OLED display panels
will fall within the scope of the present disclosure. Although
a smart phone is shown FIG. 6, the disclosed OLED display
device is not limited to the smart phone.

[0123] In one embodiment, the OLED display panel may
have a top-emitting structure, in which the light generated by
the light-emitting device is transmitted outside through the
surface on the same side as the second electrode layer. In
another embodiment, the OLED display panel may have a
bottom-emitting structure, in which the light generated by
the light-emitting device is transmitted outside through the
surface on the same side as the first electrode. In another
embodiment, the OLED display panel may have a double-
sided light-emitting structure, in which the light generated
by the light-emitting device is transmitted outside through
the surface on the same side as the second electrode layer
and the surface on the same side as the first electrode
simultaneously.

[0124] Those skilled in the art would understand that the
film materials and properties may be selected according to
various application scenarios. In one embodiment, when the
OLED display panel has a top-emitting structure, the second
electrode layer may be formed by a semi-transparent or
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transparent conductive material. In another embodiment,
when the OLED display panel has a bottom-emitting struc-
ture, the light transmittance of the second electrode layer
may not have to be defined.

[0125] In one embodiment, the light-emitting devices may
include light-emitting materials of different colors. For
example, a red light-emitting device may be formed by a red
light-emitting material, a green light-emitting material may
be formed by a green light-emitting material, and a blue
light-emitting device may be formed by a blue light-emitting
material.

[0126] In another embodiment, the light-emitting device
may comprise a white light-emitting element and a color
filter film. For example, the red light-emitting device may
comprise a white light-emitting element and a red filter film
which are arranged in layers; the green light-emitting device
may comprise a white light-emitting element and a green
filter film which are arranged in layers; the blue light-
emitting device may comprise a white light-emitting ele-
ment and a blue color filter film arranged in layers.

[0127] Further, the light-emitting element and the filter
film may be arranged according to the light-emitting struc-
ture of the OLED display panel. For example, a color filter
film in the top-emitting light-emitting structure may be
disposed on the surface of the light-emitting element far
away from the first electrode layer.

[0128] In the disclosed OLED display panels, the first
electrode layer may include a plurality of electrode blocks or
a plurality of striped electrodes, and the second electrode
layer may be a sheet electrode or include a plurality of
striped electrodes. The electrode shapes and structures are
for illustrative purposes and are not intended to limit the
scope of the present disclosure. The electrode shapes and
structures may vary according to various application sce-
narios.

[0129] The disclosed OLED display panel may comprise
a first substrate, a first electrode layer, a hole transport layer,
a plurality of light-emitting devices, an electron transport
layer, a second electrode layer, and a plurality of first
electrodes. The first electrode layer may be disposed on the
first substrate and may comprise the plurality of first elec-
trodes. The hole transport layer may be disposed on the
surface of the first electrode layer far away from the first
substrate and may be formed by mixing the first hole
transport material and the second hole transport material
having different carrier mobility. The plurality of light-
emitting devices may be disposed on the hole transport layer
far away from the first electrode layer and may be disposed
in correspondence with the plurality of first electrodes
respectively.

[0130] Through providing the hole transport layer formed
by mixing the first hole transport material and the second
hole transport material having different carrier mobility, the
lateral drift velocity of the carriers in the turned-on light-
emitting device drifting to the adjacent light-emitting
devices may be reduced, such that the undesired light
emitted by light-emitting devices adjacent to the turned-on
light-emitting device may be suppressed. Accordingly, the
crosstalk of the OLED display panels and devices may be
reduced, and the performance of the OLED display panels
and devices may be improved.

[0131] The description of the disclosed embodiments is
provided to illustrate the present invention to those skilled in
the art. Various modifications to these embodiments will be
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readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodi-
ments without departing from the spirit or scope of the
invention. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and
novel features disclosed herein.

What is claimed is:

1. An organic light-emitting diode (OLED) display panel,

comprising:

a first substrate;

a first electrode layer disposed on the first substrate and
including a plurality of first electrodes;

a hole transport layer disposed on a surface of the first
electrode layer far away from the first substrate, and
formed by a first hole transport material and a second
hole transport material having different carrier mobil-
ity;

a plurality of light-emitting devices disposed on a surface
of the hole transport layer far away from the first
electrode layer and arranged in correspondence with
the plurality of first electrodes respectively:

an electron transport layer disposed on a surface of the
plurality of light-emitting devices far away from the
hole transport layer; and

a second electrode layer disposed on a surface of the
electron transport layer far away from the plurality of
light-emitting devices.

2. The OLED display panel according to claim 1, wherein:

an absolute value of a difference between a lowest unoc-
cupied molecular orbital of the first hole transport
material and a lowest unoccupied molecular orbital of
the second hole transport material is greater than or
equal to approximately 0.2 eV.

3. The OLED display panel according to claim 1, wherein:

a ratio of a mobility of the first hole transport material to
a mobility of the second hole transport material is
greater than or equal to approximately 10.

4. The OLED display panel according to claim 1, wherein:

the hole transport layer further includes a plurality of first
hole transport units;

the plurality of first hole transport units are arranged in
correspondence with the plurality of light-emitting
devices, respectively; and

the plurality of light-emitting devices are disposed on a
surface of the plurality of first hole transport units far
away from the first electrode layer.

5. The OLED display panel according to claim 4, wherein:

the plurality of light-emitting devices include m number
of colors, where m is a positive integer great than or
equal to 3;

one light-emitting device corresponds to one color,

the hole transport units corresponding to the light-emit-
ting devices of at most (m-1) number of colors are
formed by the first hole transport material or the second
hole transport material; and

the hole transport units corresponding to the light-emit-
ting devices of at least one color are formed by mixing
the first hole transport material and the second hole
transport material.

6. The OLED display panel according to claim 1, wherein:

the light-emitting devices include m number of colors,
where m is a positive integer great than or equal to 3;

one light-emitting device corresponds to one color; and
the light-emitting devices of at least one color each

includes a second hole transport unit and a light-
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emitting unit, and the second hole transport unit is
disposed on the hole transport layer far away from the
first electrode layer.

7. The OLED display panel according to claim 6, wherein:

the second hole transport unit is formed by at least one of
the first hole transport material and the second hole
transport material.

8. The OLED display panel according to claim 1, wherein:

the first hole transport material includes a carbazole-
containing compound or a triphenylamine-containing
compound; and

the second hole transport material include a carbazole-
containing compound or a triphenylamine-containing
compound.

9. The OLED display panel according to claim 8, wherein:

the first hole transport material includes a compound
having a chemical formula of

and

the second hole transport material includes a compound
having a chemical formula of
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10. The OLED display panel according to claim 8,
wherein:

the first hole transport material includes a compound
having a chemical formula of

and

the second hole transport material includes a compound
having a chemical formula of

11. The OLED display panel according to claim 1,
wherein:

the plurality of light-emitting devices include a plurality
of red light-emitting devices, a plurality of green light-
emitting devices, and a plurality of blue light-emitting
devices.

13
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12. The OLED display panel according to claim 11,
wherein:
the plurality of light-emitting devices further include a
plurality of yellow light-emitting devices, or a plurality
of white light-emitting devices.
13. The OLED display panel according to claim 11,
wherein:
a red light-emitting device comprises a white light-emit-
ting element and a red filter film arranged in layers;
a green light-emitting device comprises a white light-
emitting element and a green filter film arranged in
layers; and
a blue light-emitting device comprises a white light-
emitting element and a blue filter film arranged in
layers;
14. The OLED display panel according to claim 11,
wherein:
both a red light-emitting device and a green light-emitting
include a phosphorescent material; and
a blue light-emitting device includes a fluorescent mate-
rial.
15. The OLED display panel according to claim 14,
wherein:
the red light-emitting device includes one type of first host
material or two types of first host materials, and the first
host material includes a carbazole-containing com-
pound;
the green light-emitting device includes at least two types
of second host materials, and the at least two types of
second host materials include a carbazole-containing
compound; and
the blue light-emitting device includes one type of third
host material or two types of third host materials, and
the third host material includes an aromatic compound.
16. The OLED display panel according to claim 1,
wherein the first electrode further includes at least:
a reflective film disposed on the first substrate and includ-
ing silver; and
a transparent conductive film disposed on the surface of
the reflective film far away from the first substrate, and
including indium tin oxide or indium zinc oxide.
17. The OLED display panel according to claim 1,
wherein:
the second electrode includes at least any one of a
magnesium-silver alloy, a silver metal, a silver-ytter-
bium alloy, and a silver-rare earth metal alloy.
18. The OLED display panel according to claim 1,
wherein:
the first substrate is a flexible substrate or a rigid substrate.
19. The OLED display panel according to claim 18,
wherein:
the flexible substrate includes polyimide or a polyethylene
terephthalate resin.
20. An organic light-emitting diode (OLED) display
device, comprising the OLED display panel according to
claim 1.



patsnap

LT RBFROF) BNEAXRZREES REARNEVNAEAX -NEE TEE
[F(2E)F US20170250235A1 [ (r&)B 2017-08-31
HiES US15/593881 HiEA 2017-05-12
#RIRE(ERRAGE) LEEBEXZAM OLED
RKEHBEFROGRATE
BB (TR AGER) E#BXSAM-OLED CO. , LTD.
ROMBEFRAOBRLT.
LHEAFEMND)AGE) EBEXZAM-OLED CO. , LTD.
RKOMEBETFRAERNTE.
[¥R] &% BB A WANG XIANGCHENG
NIU JINGHUA
HE WEI
HAMADA YUJI
LIU CHEN
YAN HONGGANG
KA WANG, XIANGCHENG
NIU, JINGHUA
HE, WEI
HAMADA, YUJI
LIU, CHEN
YAN, HONGGANG
IPCH %5 HO1L27/32 HO1L51/52 HO01L51/00 HO1L51/50
CPCH¥%E HO01L27/3216 H01L51/5056 HO1L51/5072 HO1L51/5271 H01L51/0097 HO1L51/0058 HO1L51/004
HO1L2251/301 H01L2251/308 HO1L51/006 HO1L51/0056 H01L2251/5338 H01L27/3211 HO1L51/5064
H01L2251/552
£ £ 201611039523.2 2016-11-21 CN
H {0 FF sk US10700135
SAEREERE Espacenet USPTO
BER)

REANAX=RE (OLED ) EREMRFMOLEDE R"EE., OLEDETR
ERESEE—ERF—BRE , REEE —BERLHASESANE B
ZRERE  REEFE—SBERENZEE-ERNREL , HHEER
BERFIBRWE —ZrEMMBRE SRR SN A
BHEBEE N \ERRENEEE—BRENREL , #2521 E—
EARMEX R iR B B TR MR, REEEEEIERBEN SN RS
WREALZE_BREEEEEFEAENEE S MNREABRHNERE L,



https://share-analytics.zhihuiya.com/view/431ad91f-1285-4614-972b-2ff696dbe85a
https://worldwide.espacenet.com/patent/search/family/058221635/publication/US2017250235A1?q=US2017250235A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170250235%22.PGNR.&OS=DN/20170250235&RS=DN/20170250235

