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OLED DISPLAY PANEL, METHOD FOR
MANUFACTURING THE SAME, DISPLAY
DEVICE AND ELECTRONIC PRODUCT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Chinese Patent
Application No. 201310669698.1 filed on Dec. 10, 2013, the
disclosure of which is incorporated in its entirety by reference
herein.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, in particular to an OLED display panel, a method
for manufacturing the same, a display device and an elec-
tronic product.

BACKGROUND

[0003] An organic light emitting device (OLED) is a dis-
play device emitting light by use of an electroluminescent
phosphor or an organic phosphor. The OLED drives a plural-
ity of organic light emitting diodes to display an image, the
organic light emitting diode includes an anode, an organic
thin layer and a cathode. The organic thin layer usually has a
multilayer structure including a light emitting layer (EML),
an electron transport layer (ETL) and a hole transport layer
(HTL), to improve the balance between electrons and holes,
thereby improving luminescent efficiency. The multilayer
structure may further include an electron injection layer (EIL)
and a hole injection layer (HIL).

[0004] Inan OLED, in order to display full-colors, red (R),
green (G) and blue (B) light emitting layers may be patterned
respectively. In order to pattern the light emitting layer, a
shadow mask may be used in a case of a small-molecule
OLED, and an inkjet printing method or a laser induced
thermal imaging (LITT) method may be used in a case of a
polymer OLED. By the LITI method, an organic layer may be
finely patterned. The LITT method may be used for a large
area, and an advantage of LITI method is a high resolution. A
display with high pixels per inch (PPI) is a major trend of the
current display device. In the existing OLED mass production
technology, a fine metal mask (FMM) and a RGB side by side
method is mainly used to achieve the full-color display of
OLEDs. However, it is difficult to control the accuracy of
FMM, so that it is difficult to achieve a high PPI OLED. In
order to increase the density of pixels, in the related art there
are mainly two solutions as follows.

[0005] 1.AsshowninFIG. 1, firstly, light emitting layers of
sub-pixels of two colors, for example, R and G, are made
simultaneously; then by using different optical thicknesses of
the light emitting layers of the two sub-pixels, one of the
colors, for example, R or G, is extracted by a micro-cavity
effect; after that, when making a light emitting layer of a third
color sub-pixel, the light emitting layer of the third color for
example, B, may be formed in the entire pixel region. How-
ever, the OLED made in this manner, along with the perspec-
tive being changed, a color cast is very serious, and the lumi-
nescent efficiency ofthe light emitting layers of the two colors
manufactured simultaneously may also be decreased.

[0006] 2.As shown in FIG. 2, light emitting layers of same
color sub-pixels in different pixels are deposited simulta-
neously by a FMM method with a larger opening. However,
such manner may cause an arrangement sequence of sub-
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pixels inconsistent, resulting in jagged images in which lines
are not continued when a screen is displayed.

SUMMARY

[0007] One technical problem to be solved by the present
disclosure is to provide an OLED display panel, a method for
manufacturing the same, a display device and an electronic
product, which can enhance a pixel density of an OLED
display panel without changing the FMM accuracy.

[0008] To solve the above technical problem, one embodi-
ment of the present disclosure provides technical solutions as
follows.

[0009] On one aspect, an OLED display panel is provided.
One pixel of the OLED display panel includes a first sub-
pixel, a second sub-pixel and a third sub-pixel displaying
different colors. The OLED display panel sequentially
includes:

[0010] a first light emitting layer covering at least two adja-
cent sub-pixels including the first sub-pixel;

[0011] a charge blocking layer covering the second sub-
pixel and the third sub-pixel;

[0012] asecond light emitting layer covering the first sub-
pixel and the second sub-pixel;

[0013] a third light emitting layer covering at least two
adjacent sub-pixels including the third sub-pixel;

[0014] wherein LUMO energy levels of a main material of
the charge blocking layer, a main light emitting material of
the third light emitting layer, a main light emitting material of
the second light emitting layer and a main light emitting
material of the first light emitting layer are sequentially
decreased; HOMO energy levels of the main light emitting
material of the first light emitting layer, the main light emit-
ting material of the second light emitting layer, the main light
emitting material of the third light emitting layer and the main
material of the charge blocking layer are sequentially
decreased.

[0015] Further, the OLED display panel sequentially
includes:

[0016] the first light emitting layer covering the entire
pixel;

[0017] the charge blocking layer covering the second sub-

pixel and the third sub-pixel;
[0018] the second light emitting layer covering the first
sub-pixel and the second sub-pixel;

[0019] the third light emitting layer covering the entire
pixel.

[0020] Further, the OLED display panel sequentially
includes:

[0021] the first light emitting layer covering the entire
pixel;

[0022] the charge blocking layer covering the second sub-

pixel and the third sub-pixel;

[0023] the second light emitting layer covering the first
sub-pixel and the second sub-pixel;

[0024] the third light emitting layer covering the second
sub-pixel and the third sub-pixel.

[0025] Further, the OLED display panel sequentially
includes:
[0026] the first light emitting layer covering the first sub-

pixel and the second sub-pixel;

[0027] the charge blocking layer covering the second sub-
pixel and the third sub-pixel;

[0028] the second light emitting layer covering the first
sub-pixel and the second sub-pixel;
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[0029] the third light emitting layer covering the second
sub-pixel and the third sub-pixel.

[0030] Further, the OLED display panel sequentially
includes:
[0031] the first light emitting layer covering the first sub-

pixel and the second sub-pixel;

[0032] the charge blocking layer covering the second sub-
pixel and the third sub-pixel;

[0033] the second light emitting layer covering the first
sub-pixel and the second sub-pixel,

[0034] the third light emitting layer covering the entire
pixel.

[0035] Further, the OLED display panel includes:

[0036] a semi-transparent anode layer;

[0037] ahole transport layer on the semi-transparent anode
layer;

[0038] the first light emitting layer on the hole transport
layer;

[0039] the charge blocking layer on the first light emitting
layer;

[0040] the second light emitting layer on the charge block-
ing layer;

[0041] the third light emitting layer on the second light

emitting layer;

[0042] anelectron transport layer on the third light emitting
layer;

[0043] ametal cathode layer on the electron transport layer.
[0044] Further, the OLED display panel includes:

[0045] a semi-transparent anode layer;

[0046] ahole transport layer on the semi-transparent anode
layer;

[0047] the third light emitting layer on the hole transport
layer;

[0048] the second light emitting layer on the third light
emitting layer;

[0049] the charge blocking layer on the second light emit-
ting layer;

[0050] the first light emitting layer on the charge blocking
layer;

[0051] an electron transport layer on the first light emitting
layer;

[0052] ametal cathode layer on the electron transport layer.
[0053] One embodiment of the present disclosure further

provides a display device including the OLED display panel
described above.

[0054] One embodiment of the present disclosure further
provides a method for manufacturing an OLED display panel,
one pixel of the OLED display panel including a first sub-
pixel, a second sub-pixel and a third sub-pixel displaying
different colors respectively, wherein the method includes:
[0055] forming a first light emitting layer covering at least
two adjacent sub-pixels including the first sub-pixel;

[0056] forming a charge blocking layer covering the second
sub-pixel and the third sub-pixel,

[0057] forming a second light emitting layer covering the
first sub-pixel and the second sub-pixel;

[0058] forming a third light emitting layer covering at least
two adjacent sub-pixels including the third sub-pixel;

[0059] wherein LUMO energy levels of a main material of
the charge blocking layer, a main light emitting material of
the third light emitting layer, a main light emitting material of
the second light emitting layer and a main light emitting
material of the first light emitting layer are sequentially
decreased; HOMO energy levels of the main light emitting
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material of the first light emitting layer, the main light emit-
ting material of the second light emitting layer, the main light
emitting material of the third light emitting layer and the main
material of the charge blocking layer are sequentially
decreased.

[0060] Further, the method includes:

[0061] forming a semi-transparent anode layer;

[0062] forming ahole transport layer on the semi-transpar-
ent anode layer;

[0063] forming the first light emitting layer on the hole
transport layer;

[0064] forming the charge blocking layer on the first light
emitting layer;

[0065] forming the second light emitting layer on the
charge blocking layer;

[0066] forming the third light emitting layer on the second
light emitting layer;

[0067] forming an electron transport layer on the third light
emitting layer;

[0068] forminga metal cathode layer on the electron trans-
port layer.

[0069] Further, the manufacturing method includes:
[0070] forming a semi-transparent anode layer;

[0071] forming ahole transport layer on the semi-transpar-
ent anode layer;

[0072] forming the third light emitting layer on the hole
transport layer;

[0073] forming the second light emitting layer on the third
light emitting layer;

[0074] forming the charge blocking layer on the second
light emitting layer;

[0075] forming the first light emitting layer on the charge
blocking layer;

[0076] forming an electron transport layer on the first light
emitting layer;

[0077] forming a metal cathode layer on the electron trans-
port layer.

[0078] One embodiment of the present disclosure further

provides an electronic product including the display device
described above.

[0079] One embodiment of the present disclosure has the
following advantageous effects:

[0080] Intheabovesolutions, each of the first light emitting
layer, the charge blocking layer, the second light emitting
layer and the third light emitting layer covers at least two
sub-pixels, so that when the light emitting layer is manufac-
tured by using FMM, a minimum opening of the FMM may
be at least as large as two sub-pixel regions, thereby enhanc-
ing the pixel density of the OLED display panel without
changing the FMM. Further, the OLED display panel accord-
ing to one embodiment of the present disclosure does not rely
on an optical effect to extract light of a certain color, so that
the luminescent efficiency is not lost, and a color cast problem
is not occurred. The OLED display panel according to one
embodiment of the present disclosure does not need to change
the arrangement sequence of sub-pixels, and thus the screen
display is not affected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0081] FIG. 1 is a schematic diagram showing an OLED
display panel in the related art;

[0082] FIG. 2isa schematic diagram showing manufactur-
ing a light emitting layer by using FMM with a large opening
in the related art;
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[0083] FIG. 3 is a schematic diagram showing LUMO
energy levels of each of light emitting layers and a charge
blocking layer according to a first embodiment of the present
disclosure;

[0084] FIG. 4 is a schematic diagram showing an OLED
display panel according to the first embodiment ofthe present
disclosure;

[0085] FIG. 5 is a schematic diagram showing HOMO
energy levels of each of light emitting layers and a charge
blocking layer according to a second embodiment of the
present disclosure;

[0086] FIG. 6 is a schematic diagram showing an OLED
display panel according to the second embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0087] In order to make the technical problem to be solved,
the technical solutions and the advantages of embodiments of
the present disclosure more clear, descriptions in detail will
be given below in conjunction with the accompanying draw-
ings and embodiments.

[0088] Oneembodiment of the present disclosure provides
an OLED display panel, a method for manufacturing the
same, a display device and an electronic product, which may
enhance a pixel density of an OLED display panel without
changing the FMM accuracy.

[0089] Oneembodiment of the present disclosure provides
an OLED display panel. One pixel of the OLED display panel
includes a first sub-pixel, a second sub-pixel and a third
sub-pixel displaying different colors. The OLED display
panel sequentially includes:

[0090] a first light emitting layer covering at least two adja-
cent sub-pixels including the first sub-pixel;

[0091] a charge blocking layer covering the second sub-
pixel and the third sub-pixel;

[0092] asecond light emitting layer covering the first sub-
pixel and the second sub-pixel;

[0093] a third light emitting layer covering at least two
adjacent sub-pixels including the third sub-pixel.

[0094] The lowest unoccupied molecular orbital (LUMO)
(note: an orbital unoccupied by an electron with the lowest
energy level is referred as the lowest unoccupied orbital)
energy levels of a main material of the charge blocking layer,
amain light emitting material of the third light emitting layer,
a main light emitting material of the second light emitting
layer and a main light emitting material of the first light
emitting layer are sequentially decreased; or, the highest
occupied molecular orbital (HOMO) (note: an orbital occu-
pied by an electron with the highest energy level is referred as
the highest occupied orbital) energy levels of the main light
emitting material of the first light emitting layer, the main
light emitting material of the second light emitting layer, the
main light emitting material of the third light emitting layer
and the main material of the charge blocking layer are sequen-
tially decreased.

[0095] In the OLED display panel according to one
embodiment of the present disclosure, each of the first light
emitting layer, the charge blocking layer, the second light
emitting layer and the third light emitting layer covers at least
two sub-pixels, so that when the light emitting layer is manu-
factured by using FMM, a minimum opening of the FMM
may be at least as large as two sub-pixel regions, thereby
enhancing the pixel density of the OLED display panel with-
out changing the FMM. Further, the OLED display panel
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according to one embodiment of the present disclosure does
not rely on an optical effect to extract light of a certain color,
so that the luminescent efficiency is not lost, and a color cast
problem is also not occurred. The OLED display panel
according to one embodiment of the present disclosure does
not need to change the arrangement sequence of sub-pixels,
and the screen display is not affected.

[0096] Specifically, in one embodiment of the present dis-
closure, the OLED display panel may sequentially include:

[0097] the first light emitting layer covering the entire
pixel;
[0098] the charge blocking layer covering the second sub-

pixel and the third sub-pixel;
[0099] the second light emitting layer covering the first
sub-pixel and the second sub-pixel;

[0100] the third light emitting layer covering the entire
pixel.
[0101] Specifically, in one embodiment of the present dis-

closure, the OLED display panel may sequentially include:

[0102] the first light emitting layer covering the entire
pixel;
[0103] the charge blocking layer covering the second sub-

pixel and the third sub-pixel;

[0104] the second light emitting layer covering the first
sub-pixel and the second sub-pixel;

[0105] the third light emitting layer covering the second
sub-pixel and the third sub-pixel.

[0106] Specifically, in one embodiment of the present dis-
closure, the OLED display panel may sequentially include:
[0107] the first light emitting layer covering the first sub-
pixel and the second sub-pixel;

[0108] the charge blocking layer covering the second sub-
pixel and the third sub-pixel;

[0109] the second light emitting layer covering the first
sub-pixel and the second sub-pixel;

[0110] the third light emitting layer covering the second
sub-pixel and the third sub-pixel

[0111] Specifically, in one embodiment of the present dis-
closure, the OLED display panel may sequentially include:
[0112] the first light emitting layer covering the first sub-
pixel and the second sub-pixel;

[0113] the charge blocking layer covering the second sub-
pixel and the third sub-pixel;

[0114] the second light emitting layer covering the first
sub-pixel and the second sub-pixel;

[0115] the third light emitting layer covering the entire
pixel.
[0116] Further, in one embodiment of the present disclo-

sure, the OLED display panel may specifically include:

[0117] a semi-transparent anode layer;

[0118] ahole transport layer on the semi-transparent anode
layer;

[0119] the first light emitting layer on the hole transport
layer;

[0120] the charge blocking layer on the first light emitting
layer;

[0121] the second light emitting layer on the charge block-
ing layer;

[0122] the third light emitting layer on the second light
emitting layer;

[0123] anelectron transport layer on the third light emitting
layer;

[0124] ametal cathode layer on the electron transport layer.
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[0125] Further, in one embodiment of the present disclo-
sure, the OLED display panel may specifically include:

[0126] the semi-transparent anode layer;

[0127] the hole transport layer on the semi-transparent
anode layer;

[0128] the third light emitting layer on the hole transport
layer;

[0129] the second light emitting layer on the third light
emitting layer;

[0130] the charge blocking layer on the second light emit-
ting layer;

[0131] the first light emitting layer on the charge blocking
layer;

[0132] the electron transport layer on the first light emitting
layer;

[0133] the metal cathode layer on the electron transport
layer.

[0134] It should be noted that, in the above-described

optional embodiment, the anode layer is set to be made of a
semi-transparent material (e.g., indium tin oxide (ITO)) while
the cathode layer is made of a metal, however, the embodi-
ment of the present disclosure is not limited thereto. It should
also be understood by those skilled in the art that the anode
layer may be made of a metal and the cathode layer may be
made of an ITO. Further, the following embodiment takes an
example in which three sub-pixels are provided with anodes
separately and share one cathode for illustration. However,
those skilled in the art should understand that as an alterna-
tive, the three sub-pixels may share one anode and use sepa-
rate cathodes for their own.

[0135] One embodiment of the present disclosure further
provides a display device, including the OLED display panel
as described above. The structure and the working principle
of the OLED display panel are as same as that in the above-
described embodiment which will be omitted here. Further,
the structure of the rest of the display device may refer to the
related art, which will not be described in detail herein. The
display device may be a product or component having any
display function, such as an electronic paper, a TV, a monitor,
a digital photo frame, a mobile phone, a tablet computer and
the like.

[0136] Oneembodiment of the present disclosure also pro-
vides a method for manufacturing an OLED display panel.
One pixel of the OLED display panel includes a first sub-
pixel, a second sub-pixel and a third sub-pixel displaying
different colors. The manufacturing method includes:

[0137] forming a first light emitting layer covering at least
two adjacent sub-pixels including the first sub-pixel;

[0138] forminga chargeblocking layer covering the second
sub-pixel and the third sub-pixel,

[0139] forming a second light emitting layer covering the
first sub-pixel and the second sub-pixel;

[0140] forming a third light emitting layer covering at least
two adjacent sub-pixels including the third sub-pixel.

[0141] Energy levels of LUMOs of a main material of the
charge blocking layer, a main light emitting material of the
third light emitting layer, a main light emitting material of the
second light emitting layer and a main light emitting material
of the first light emitting layer are sequentially decreased; or,
energy levels of HOMOs of the main light emitting material
of the first light emitting layer, the main light emitting mate-
rial of the second light emitting layer, the main light emitting
material of the third light emitting layer and the main material
of the charge blocking layer are sequentially decreased.
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[0142] Inthe OLED display panel manufactured according
to one embodiment of the present disclosure, each of the first
light emitting layer, the charge blocking layer, the second
light emitting layer and the third light emitting layer covers at
least two sub-pixels, so that when the light emitting layer is
manufactured by using FMM, a minimum opening of the
FMM may be at least as large as two sub-pixel regions,
thereby enhancing the pixel density of the OLED display
panel without changing the FMM. Further, the OLED display
panel according to one embodiment of the present disclosure
does not rely on an optical effect to extract light of a certain
color, so that the luminescent efficiency is not lost,and a color
cast problem is not occurred. The OLED display panel
according to one embodiment of the present disclosure does
not need to change the arrangement sequence of sub-pixels,
and thus the screen display is not affected.

[0143] Further, in one embodiment of the present disclo-
sure, the method may specifically include:

[0144] forming a semi-transparent anode layer;

[0145] forming ahole transport layer on the semi-transpar-
ent anode layer;

[0146] forming the first light emitting layer on the hole
transport layer;

[0147] forming the charge blocking layer on the first light
emitting layer;

[0148] forming the second light emitting layer on the

charge blocking layer;

[0149] forming the third light emitting layer on the second
light emitting layer;

[0150] forming an electron transport layer on the third light
emitting layer;

[0151] forming a metal cathode layer on the electron trans-
port layer.

[0152] Further, in one embodiment of the present disclo-
sure, the method may specifically include:

[0153]
[0154] forming the hole transport layer on the semi-trans-
parent anode layer;

forming the semi-transparent anode layer;

[0155] forming the third light emitting layer on the hole
transport layer;
[0156] forming the second light emitting layer on the third

light emitting layer;
[0157] forming the charge blocking layer on the second
light emitting layer;

[0158] forming the first light emitting layer on the charge
blocking layer;
[0159] forming the electron transport layer on the first light
emitting layer;
[0160] forming the metal cathode layer on the electron
transport layer.
[0161] On the other hand, one embodiment of the present

disclosure also provides an electronic product, including the
display device described above. The structure and the work-
ing principle of the electronic product are as same as the
above-described embodiment, which will be omitted here.
Further, the structure of the rest of the electronic product may
refer to the related art, which will not be described in detail
herein. The electronic product may be a product or a compo-
nent having any display function, such as a home appliance, a
communication equipment, an engineering equipment, an
electronic entertainment product and the like.
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[0162] The OLED display panel and the method for manu-
facturing the same according to the present disclosure will be
described in detail hereinafter in conjunction with the specific
embodiments.

Embodiment One

[0163] InanOLED display panel according to one embodi-
ment of the present disclosure, one pixel of the OLED display
panel includes a first sub-pixel displaying red, a second sub-
pixel displaying green and a third sub-pixel displaying blue.
The OLED display panel sequentially includes:

[0164] a first light emitting layer (EML1) covering at least
two adjacent sub-pixels including the first sub-pixel and con-
figured to emit red light;

[0165] a charge blocking layer (CBL) covering the second
sub-pixel and the third sub-pixel;

[0166] a second light emitting layer (EML2) covering the
first sub-pixel and the second sub-pixel and configured to
emit green light;

[0167] athird light emitting layer (EML3) covering at least
two adjacent sub-pixels including the third sub-pixel and
configured to emit blue light.

[0168] FIG. 3 is a diagram showing the LUMO energy
levels of each light emitting layer and the charge blocking
layer according to the first embodiment of the present disclo-
sure. An arrow direction in FIG. 3 indicates an absolute value
of the energy level. Specifically, the LUMO energy levels of
the first light emitting layer, the second light emitting layer,
the third light emitting layer and the charge blocking layer are
all negative; the LUMO energy level of the first light emitting
layer is lower than that of the second light emitting layer, the
LUMO energy level of the second light emitting layer is lower
than that of the third light emitting layer, the LUMO energy
level of the third light emitting layer is lower than that of the
charge blocking layer.

[0169] Specifically, as shown in FIG. 4, the OLED display
panel may include:

[0170] a semi-transparent anode layer;

[0171] ahole transport layer on the semi-transparent anode
layer;

[0172] alight emitting layer covering the entire pixel;
[0173] a charge blocking layer covering the second sub-

pixel and the third sub-pixel;

[0174] asecond light emitting layer covering the first sub-
pixel and the second sub-pixel;

[0175] a third light emitting layer covering the second sub-
pixel and the third sub-pixel;

[0176] anelectron transport layer on the third light emitting
layer;

[0177] ametal cathode layer on the electron transport layer.
[0178] Specifically, a method for manufacturing an OLED

display panel according to one embodiment of the present
disclosure includes following steps of:

[0179] forming the semi-transparent anode layer;

[0180] forming the hole transport layer on the semi-trans-
parent anode layer;

[0181] forming the first light emitting layer on the hole
transport layer;

[0182] forming the charge blocking layer on the first light
emitting layer;

[0183] forming the second light emitting layer on the
charge blocking layer;

[0184] forming the third light emitting layer on the second
light emitting layer;
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[0185] forming the electron transport layer on the third
light emitting layer;

[0186] forming the metal cathode layer on the electron
transport layer.
[0187] Inthe OLED display panel, since the light emitting

layer is very thin, electrons are more likely to move in a
direction from the cathode layer to the anode layer, and are
not likely to move transversely in a direction perpendicular to
an electric field. Electrons are readily to jump from one light
emitting layer with a higher LUMO energy level to one light
emitting layer with a lower LUMO energy level, and are
difficult to jump from one light emitting layer with a lower
LUMO energy level to one light emitting layer with a higher
LUMO energy level. When an electron remains in one light
emitting layer and encounters with a hole, an exciton is
formed and light is emitted. According to the above principle,
in the OLED display panel shown in FIG. 4, for the first
sub-pixel region, the electrons start from the cathode layer.
Since the LUMO energy level of the EML.2 is higher than that
of the EML1, thus the electrons may pass through the EML.2
to reach EML1, but cannot pass through HTL. The electrons
stay in the EML1 to excite the EML1 to emit red light, so that
the first sub-pixel displays red light. For the second sub-pixel
region, since the LUMO energy level of the EML3 is higher
than that of the EMIL.2 and the LUMO energy level of the CBL.
is higher than that of the EM12, thus, the electrons may pass
through the EML3 to reach EML2, but cannot pass through
the CBL, electrons stay in the EML2 to excite the EML2 to
emit green light, so that the second sub-pixel displays green
light. For the third sub-pixel region, since the LUMO energy
level of the EML3 is lower than that of the CBL, thus, the
electrons cannot pass through the CBL, the electrons stay in
the EML3 to excite the EML3 to emit blue light, so that the
third sub-pixel displays blue light.

[0188] When an OLED display panel is manufactured by
using FMM in the related art, generally, one FMM opening
corresponds to one sub-pixel region, since the accuracy of
FMM is limited, thus the pixel density of the OLED display
panel is also limited. In the OLED display panel according to
one embodiment of the present disclosure, each of the first
light emitting layer, the charge blocking layer, the second
light emitting layer and the third light emitting layer covers at
least two sub-pixels, so that when the light emitting layer is
manufactured by using FMM, a minimum opening of the
FMM may be at least as large as two sub-pixel regions,
thereby enhancing the pixel density of the OLED display
panel by twice without changing the FMM. Further, the
OLED display panel according to one embodiment of the
present disclosure does not rely on an optical effect to extract
light of a certain color, so that the luminescent efficiency is
not lost, and a color cast problem is not occurred. The OLED
display panel according to one embodiment of the present
disclosure does not need to change the arrangement sequence
of sub-pixels, and thus the screen display is not affected.
[0189] Further, the OLED display panel according to one
embodiment of the present disclosure is not limited to the
structure shown in FIG. 4, instead of covering the entire pixel,
the first light emitting layer may also cover only the first
sub-pixel and the second sub-pixel; instead of covering the
second sub-pixel and the third sub-pixel, the third light emit-
ting layer may also cover the entire pixel. However, the sec-
ond light emitting layer may only cover the first sub-pixel and
the second sub-pixel, and the charge blocking layer may only
cover the second sub-pixel and the third sub-pixel. The first
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sub-pixel is not limited to display red, the second sub-pixel is
not limited to display green and the third sub-pixel is not
limited to display blue, as long as the first sub-pixel, the
second sub-pixel and the third sub-pixel display different
colors, and each displays one of the red, green and blue.

Embodiment Two

[0190] InanOLED display panel according to one embodi-
ment of the present disclosure, one pixel of the OLED display
panel includes a first sub-pixel displaying red, a second sub-
pixel displaying green and a third sub-pixel displaying blue.
The OLED display panel sequentially includes:

[0191] a first light emitting layer (EML1) covering at least
two adjacent sub-pixels including the first sub-pixel and con-
figured to emit red light;

[0192] a charge blocking layer (CBL) covering the second
sub-pixel and the third sub-pixel;

[0193] a second light emitting layer (EML2) covering the
first sub-pixel and the second sub-pixel and configured to
emit green light;

[0194] a third light emitting layer (EML3) covering at least
two adjacent sub-pixels including the third sub-pixel and
configured to emit blue light.

[0195] FIG. 5 is a diagram showing HOMO energy levels
of each light emitting layer and the charge blocking layer
according to the second embodiment of the present disclo-
sure. An arrow direction in FIG. 5 indicates an absolute value
of the energy level. Specifically, HOMO energy levels of the
first light emitting layer, the second light emitting layer, the
third light emitting layer and the charge blocking layer are all
negative; the HOMO energy level of the first light emitting
layer is higher than that of the second light emitting layer, the
HOMO energy level of the second light emitting layer is
higher than that of the third light emitting layer, the HOMO
energy level of the third light emitting layer is higher than that
of the charge blocking layer.

[0196] Specifically, as shown in FIG. 6, the OLED display
panel may include:

[0197] a semi-transparent anode layer;

[0198] ahole transport layer on the semi-transparent anode
layer;

[0199] the third light emitting layer on the hole transport
layer;

[0200] the second light emitting layer on the third light
emitting layer;

[0201] the charge blocking layer on the second light emit-
ting layer;

[0202] the first light emitting layer on the charge blocking
layer;

[0203] an electron transport layer on the first light emitting
layer;

[0204] ametal cathode layer on the electron transport layer.
[0205] Specifically, a method for manufacturing an OLED

display panel according to one embodiment of the present
disclosure includes steps of:

[0206] forming the semi-transparent anode layer;

[0207] forming the hole transport layer on the semi-trans-
parent anode layer;

[0208] forming the third light emitting layer on the hole
transport layer;
[0209] forming the second light emitting layer on the third

light emitting layer;
[0210] forming the charge blocking layer on the second
light emitting layer;
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[0211] forming the first light emitting layer on the charge
blocking layer;
[0212] forming the electron transport layer on the first light
emitting layer;
[0213] forming the metal cathode layer on the electron
transport layer.
[0214] Inthe OLED display panel, since the light emitting

layer is very thin, holes are more likely to move in a direction
from the anode layer to the cathode layer, and are not likely to
move transversely in a direction perpendicular to the electric
field. The holes are readily to jump from one light emitting
layer with a lower HOMO energy level to one light emitting
layer with a higher HOMO energy level, and are difficult to
jump from one light emitting layer with a higher HOMO
energy level to one light emitting layer with a lower HOMO
energy level. When a hole remains in one light emitting layer
and encounters with an electron, an exciton is formed and
light is emitted. In the OLED display panel shown in FIG. 6,
for the first sub-pixel region, the holes start from the anode
layer. Since the HOMO energy level of the EML2 is lower
than that of the EML1, thus the holes may pass through the
EML2 to reach EML1, but cannot pass through the ETL, the
holes stay in the EML1 to excite the EML1 to emit red light,
so that the first sub-pixel displays red light. For the second
sub-pixel region, since the HOMO energy level of the EML3
is lower than that of the EM1.2 and the HOMO energy level of
the CBL is lower than that of the EML2, thus the holes may
pass through the EML3 to reach EML2, but cannot pass
through the CBL, holes stay in the EML.2 to excite the EMI.2
to emit green light, so that the second sub-pixel displays green
light. For the third sub-pixel region, since the HOMO energy
level of the EML3 is higher than that of the CBL, thus the
holes cannot pass through the CBL, holes stay in the EML3 to
excite the EML3 to emit blue light, so that the third sub-pixel
displays blue light.

[0215] When an OLED display panel is manufactured by
using FMM in the related art, generally, one FMM opening
corresponds to one sub-pixel region, since the accuracy of
FMM is limited, thus the pixel density of the OLED display
panel is also limited. In the OLED display panel according to
one embodiment of the present disclosure, each of the first
light emitting layer, the charge blocking layer, the second
light emitting layer and the third light emitting layer covers at
least two sub-pixels, so that when the light emitting layer is
manufactured by using FMM, a minimum opening of the
FMM may be at least as large as two sub-pixel regions,
thereby enhancing the pixel density of the OLED display
panel by twice without changing the FMM. Further, the
OLED display panel according to one embodiment of the
present disclosure does not rely on an optical effect to extract
light of a certain color, so that the luminescent efficiency is
not lost, and a color cast problem is not occurred. The OLED
display panel according to one embodiment of the present
disclosure does not need to change the arrangement sequence
of sub-pixels, and thus the screen display is not affected.
[0216] Further, the OLED display panel according to one
embodiment of the present disclosure is not limited to the
structure shown in FIG. 6, instead of covering the entire pixel,
the first light emitting layer may also cover only the first
sub-pixel and the second sub-pixel; instead of covering the
second sub-pixel and the third sub-pixel, the third light emit-
ting layer may also cover the entire pixel. However, the sec-
ond light emitting layer may only cover the first sub-pixel and
the second sub-pixel, and the charge blocking layer may only
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cover the second sub-pixel and the third sub-pixel. The first the second light emitting layer covering the first sub-pixel
sub-pixel is not limited to display red, the second sub-pixel is and the second sub-pixel;
not limited to display green and the third sub-pixel is not the third light emitting layer covering the second sub-pixel
limited to display blue, as long as the first sub-pixel, the and the third sub-pixel.
second sub-pixel and the third sub-pixel display different 5. The OLED display panel according to claim 1, wherein
colors, and each displays one of the red, green and blue. the OLED display panel sequentially comprises:
[0217] The above are optional embodiments of the present the first light emitting layer covering the first sub-pixel and
disclosure, it should be noted that, several modifications and the second sub-pixel;
variations may be made for those of ordinary skill in the art the charge blocking layer covering the second sub-pixel
without departing from the principles of the invention, and and the third sub-pixel;
also should be considered in the scope of the present disclo- the second light emitting layer covering the first sub-pixel
sure. and the second sub-pixel;
What is claimed is: the third light emitting layer covering the entire pixel.
1. An organic light emitting device (OLED) display panel, 6. The OLED display panel according to claim 1, wherein
one pixel of which comprising a first sub-pixel, a second ~ the OLED display panel comprises:
sub-pixel and a third sub-pixel displaying different colors, a semi-transparent anode layer;
wherein the OLED display panel sequentially comprises: a hole transport layer on the semi-transparent anode layer;
a first light emitting layer covering at least two adjacent the first light emitting layer on the hole transport layer;
sub-pixels comprising the first sub-pixel; the charge blocking layer on the first light emitting layer;
a charge blocking layer covering the second sub-pixel and the second light emitting layer on the charge blocking
the third sub-pixel; layer;
a second light emitting layer covering the first sub-pixel the third light emitting layer on the second light emitting
and the second sub-pixel; layer;
a third light emitting layer covering at least two adjacent an electron transport layer on the third light emitting layer;
sub-pixels comprising the third sub-pixel; a metal cathode layer on the electron transport layer.
wherein a lowest unoccupied molecular orbital (LUMO) 7. The OLED display panel according to L-e# claim 1,
energy level of a main material of the charge blocking ~ wherein the OLED display panel comprises:
layer, a LUMO energy level of a main light emitting a semi-transparent anode layer;
material of the third light emitting layer, a LUMO a hole transport layer on the semi-transparent anode layer;
energy level of a main light emitting material of the the third light emitting layer on the hole transport layer;
second light emitting layer and a LUMO energy level of the second light emitting layer on the third light emitting
a main light emitting material of the first light emitting layer;
layer are sequentially decreased; or, a highest occupied the charge blocking layer on the second light emitting
molecular orbital (HOMO) energy level of the main layer;
light emitting material of the first light emitting layer, a the first light emitting layer on the charge blocking layer;
HOMO energy level of the main light emitting material an electron transport layer on the first light emitting layer;
of the second light emiting layer, a HOMO energy level a metal cathode layer on the electron transport layer.
of the main light emitting material of the third light 8. A display device, comprising the OLED display panel

emitting layer and a HOMO energy level of the main according to claim 1.
material of the charge blocking layer are sequentially
decreased.

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

the OLED display panel sequentially comprises:

the first light emitting layer covering the entire pixel;

the charge blocking layer covering the second sub-pixel
and the third sub-pixel,

the second light emitting layer covering the first sub-pixel

and the second sub-pixel; pixel and the third sub-pixel;

the third light emitting layer covering the entire pixel. forming a second light emitting layer covering the first
3. The OLED display panel according to claim 1, wherein sub-pixel and the second sub-pixel;

the OLED display panel sequentially comprises:
the first light emitting layer covering the entire pixel;

9. A method for manufacturing an organic light emitting
device (OLED) display panel having one pixel comprising a
first sub-pixel, a second sub-pixel and a third sub-pixel dis-
playing different colors respectively, wherein the method
comprises:

forming a first light emitting layer covering at least two

adjacent sub-pixels comprising the first sub-pixel;
forming a charge blocking layer covering the second sub-

forming a third light emitting layer covering at least two
adjacent sub-pixels comprising the third sub-pixel;

the charge b.locking l.ayer covering the second sub-pixel wherein a lowest unoccupied molecular orbital (LUMO)
and the third sub-pixel; energy level of a main material of the charge blocking
the second light emitting layer covering the first sub-pixel layer, a LUMO energy level of a main light emitting
and the second sub-pixel; material of the third light emitting layer, a LUMO
the third light emitting layer covering the second sub-pixel energy level of a main light emitting material of the
and the third sub-pixel. second light emitting layer and a LUMO energy level of

4. The OLED display parel according to claim 1, wherein a main light emitting material of the first light emitting
the OLED display panel sequentially comprises: layer are sequentially decreased; or, a highest occupied
the first light emitting layer covering the first sub-pixel and molecular orbital (HOMO) energy level of the main
the second sub-pixel, light emitting material of the first light emitting layer, a
the charge blocking layer covering the second sub-pixel HOMO energy level of the main light emitting material

and the third sub-pixel, of the second light emitting layer, a HOMO energy level
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of the main light emitting material of the third light
emitting layer and a HOMO energy level of the main
material of the charge blocking layer are sequentially
decreased.

10. The method according to claim 9, wherein the method

comprises:

forming a semi-transparent anode layer;

forming a hole transport layer on the semi-transparent
anode layer;

forming the first light emitting layer on the hole transport
layer;

forming the charge blocking layer on the first light emitting
layer;

forming the second light emitting layer on the charge
blocking layer;

forming the third light emitting layer on the second light
emitting layer;

forming an electron transport layer on the third light emit-
ting layer;

forming a metal cathode layer on the electron transport
layer.

11. The method according to claim 9, wherein the method

comprises:

forming a semi-transparent anode layer;

forming a hole transport layer on the semi-transparent
anode layer;

forming the third light emitting layer on the hole transport
layer;

forming the second light emitting layer on the third light
emitting layer;

forming the charge blocking layer on the second light
emitting layer;

forming the first light emitting layer on the charge blocking
layer;

forming an electron transport layer on the first light emit-
ting layer;

forming a metal cathode layer on the electron transport
layer.

12. An electronic product, comprising the display device

according to claim 8.

13. The OLED display panel according to claim 1, wherein

the OLED display panel comprises:

a semi-transparent anode layer;

ahole transport layer on the semi-transparent anode layer;

the first light emitting layer on the hole transport layer;

the charge blocking layer on the first light emitting layer;

the second light emitting layer on the charge blocking
layer;

the third light emitting layer on the second light emitting
layer;

an electron transport layer on the third light emitting layer;

ametal cathode layer on the electron transport layer.

14. The OLED display panel according to claim 1, wherein

the OLED display panel comprises:

a semi-transparent anode layer;

ahole transport layer on the semi-transparent anode layer;

the third light emitting layer on the hole transport layer;

the second light emitting layer on the third light emitting
layer;

the charge blocking layer on the second light emitting
layer;

the first light emitting layer on the charge blocking layer;

an electron transport layer on the first light emitting layer;

ametal cathode layer on the electron transport layer.
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15. The OLED display panel according to claim 2, wherein

the OLED display panel comprises:

a semi-transparent anode layer;

a hole transport layer on the semi-transparent anode layer;

the first light emitting layer on the hole transport layer;

the charge blocking layer on the first light emitting layer;

the second light emitting layer on the charge blocking
layer;

the third light emitting layer on the second light emitting
layer;

an electron transport layer on the third light emitting layer;

a metal cathode layer on the electron transport layer.

16. The OLED display panel according to claim 2, wherein

the OLED display panel comprises:

a semi-transparent anode layer;

a hole transport layer on the semi-transparent anode layer;

the third light emitting layer on the hole transport layer;

the second light emitting layer on the third light emitting
layer;

the charge blocking layer on the second light emitting
layer;

the first light emitting layer on the charge blocking layer;

an electron transport layer on the first light emitting layer;

a metal cathode layer on the electron transport layer.

17. The OLED display panel according to claim 3, wherein

the OLED display panel comprises:

a semi-transparent anode layer;

a hole transport layer on the semi-transparent anode layer;

the first light emitting layer on the hole transport layer;

the charge blocking layer on the first light emitting layer;

the second light emitting layer on the charge blocking
layer;

the third light emitting layer on the second light emitting
layer;

an electron transport layer on the third light emitting layer;

a metal cathode layer on the electron transport layer.

18. The OLED display panel according to claim 3, wherein

the OLED display panel comprises:

a semi-transparent anode layer;

a hole transport layer on the semi-transparent anode layer;

the third light emitting layer on the hole transport layer;

the second light emitting layer on the third light emitting
layer;

the charge blocking layer on the second light emitting
layer;

the first light emitting layer on the charge blocking layer;

an electron transport layer on the first light emitting layer;

a metal cathode layer on the electron transport layer.

19. The OLED display panel according to claim 4, wherein

the OLED display panel comprises:

a semi-transparent anode layer;

a hole transport layer on the semi-transparent anode layer;

the first light emitting layer on the hole transport layer;

the charge blocking layer on the first light emitting layer;

the second light emitting layer on the charge blocking
layer;

the third light emitting layer on the second light emitting
layer;

an electron transport layer on the third light emitting layer;

a metal cathode layer on the electron transport layer.

20. The OLED display panel according to claim 4, wherein

the OLED display panel comprises:

a semi-transparent anode layer;
a hole transport layer on the semi-transparent anode layer;
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the third light emitting layer on the hole transport layer;

the second light emitting layer on the third light emitting
layer;

the charge blocking layer on the second light emitting
layer;

the first light emitting layer on the charge blocking layer;

an electron transport layer on the first light emitting layer;

ametal cathode layer on the electron transport layer.
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