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ORGANIC LIGHT-EMITTING DIODE DISPLAY PANEL AND MANUFACTURING METHOD

THEREFOR, AND DISPLAY APPARATUS

An organic light emitting diode display panel, a

manufacturing method thereof, and a display device are
disclosed. The organic light emitting diode display panel
includes: a base substrate (100); a light emitting layer
(110) on the base substrate (100), a spectral width at
10% - 15% of a maximum spectral intensity of an emis-

sion spectrum of the light emitting layer (110) is not less
than 200 nm, and a yellow-green wave band of the emis-
sion spectrum includes at least one peak located be-
tween 550 nm - 562 nm. The organic light emitting display
panel simultaneously has wide color gamut and low pow-
er consumption.
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Description

[0001] The present application claims priority of China Patent application No. 201710469604 .4 filed on June 20, 2017,
the content of which is incorporated in its entirety as portion of the present application by reference herein.

TECHNICAL FIELD

[0002] At least one embodiment of the present disclosure relates to an organic light emitting diode display panel, a
manufacturing method thereof, and a display device.

BACKGROUND

[0003] An organic light emitting diode (OLED) device is a new type of flat panel display device, which is a kind of self-
luminous display device with a series of advantages such as all solid-state structure, high brightness, full viewing angle,
fast response speed, and flexible display. Thus, organic light emitting diode devices have become the next generation
of display devices with great competitiveness and development prospects.

[0004] A white organic light emitting diode (WOLED) belongs to a surface light source, can be used to manufacture
a large-sized, arbitrary-shaped flat light source, and is suitable for a backlight of a liquid crystal display device and a full-
color organic light emitting diode display device. Generally, the WOLED light emitting diode device can be combined
with a color filter (CF) to achieve full color of an organic light emitting diode display device.

SUMMARY

[0005] At least one embodiment of the present disclosure provides an organic light emitting diode display panel, a
manufacturing method thereof, and a display device. The organic light emitting diode display panel simultaneously has
wide color gamut and low power consumption.

[0006] At least one embodiment of the present disclosure provides an organic light emitting diode display panel, the
organic light emitting diode display panel includes a base substrate and a light emitting layer on the base substrate, a
spectral width at 10% - 15% of a maximum spectral intensity of an emission spectrum of the light emitting layer is not
less than 200 nm, and a yellow-green wave band of the emission spectrum includes at least one peak located between
550 nm - 562 nm.

[0007] In an example of the present disclosure, the organic light emitting diode display panel further includes: a color
filter layer on a side of the light emitting layer away from the base substrate and on a light exit side of the light emitting
layer, and including color filter elements of at least three colors. A color filter element of one color is configured to only
transmit light having a wavelength greater than 580 nm, and have a transmittance greater than 50% for light having a
wavelength of 595 nm.

[0008] In an example of the present disclosure, the emission spectrum includes at least three peaks.

[0009] In an example of the present disclosure, the yellow-green wave band of the emission spectrum only includes
one peak located between 550 nm - 562 nm, and the peak located between 550 nm - 562 nm is a first peak.

[0010] In an example of the present disclosure, a peak at the maximum spectral intensity of the emission spectrum is
a second peak, and a peak wavelength of the second peak is not greater than 456 nm.

[0011] In an example of the present disclosure, a trough value of a trough between the first peak and the second peak
is between 15% - 30% of a peak value of the second peak.

[0012] In an example of the present disclosure, a red wave band of the emission spectrum includes a third peak, and
a peak wavelength of the third peak is between 610 nm - 624 nm.

[0013] In an example of the present disclosure, a ratio of a peak value of the first peak to a peak value of the third
peak is greater than 1.5 : 1, and a wavelength difference between the peak wavelength of the third peak and a peak
wavelength of the first peak is less than 70 nm.

[0014] In an example of the present disclosure, the light emitting layer includes three laminated layers.

[0015] In an example of the present disclosure, the three laminated layers include a first blue light emitting layer, a
red and green light emitting layer, and a second blue light emitting layer.

[0016] In an example of the present disclosure, the first blue light emitting layer has a thickness of 150 - 300 nm, and
the red and green light emitting layer has a thickness of 60 - 100 nm, and the second blue light emitting layer has a
thickness of 100 - 200 nm.

[0017] In an example of the present disclosure, the first blue light emitting layer and the second blue light emitting
layer each include a fluorescent material, and the red and green light emitting layer includes a phosphorescent material.
[0018] In an example of the present disclosure, the organic light emitting diode display panel includes a red pixel, a
green pixel, a blue pixel, and a white pixel, and the color filter elements of the at least three colors include a red color
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filter element, a green color filter element, and a blue color filter element, which are disposed in the red pixel, the green
pixel, and the blue pixel, respectively.

[0019] In an example of the present disclosure, the light emitting layer is a white light emitting layer.

[0020] Atleast one embodiment of the present disclosure provides a manufacturing method of an organic light emitting
diode display panel, including: forming a light emitting layer on a base substrate, a spectral width at 10% - 15% of a
maximum spectral intensity of an emission spectrum of the light emitting layer is not less than 200 nm, and a yellow-
green wave band of the emission spectrum includes at least one peak located between 550 nm - 562 nm.

[0021] In an example of the present disclosure, the manufacturing method of the organic light emitting diode further
includes: forming a color filter layer on a side of the light emitting layer away from the base substrate. The color filter
layer is located on a light exit side of the light emitting layer and includes color filter elements of at least three colors.
The color filter element of one color is configured to only transmit light having a wavelength greater than 580 nm, and
have a transmittance greater than 50% for light having a wavelength of 595 nm.

[0022] In an example of the present disclosure, the yellow-green wave band of the emission spectrum only includes
one peak located between 550 nm - 562 nm.

[0023] Atleast one embodiment of the present disclosure provides a display device, including the organic light emitting
diode display panel according to any one of the abovementioned examples.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] In order to clearly illustrate the technical solution of embodiments of the present disclosure, the drawings of
the embodiments will be briefly described in the following, it is obvious that the drawings in the description are only
related to some embodiments of the present disclosure and not limited to the present disclosure.

Fig. 1 is a schematic diagram of an organic light emitting diode display panel provided by an embodiment of the
present disclosure;

Fig. 2 is a diagram of an emission spectrum of the organic light emitting diode display panel shown in Fig. 1; and
Fig. 3 is a schematic diagram of filtering characteristics of a color filter element of one color in a color filter layer
provided by an embodiment of the present disclosure.

[0025] Drawing references: 100 - base substrate; 110 - light emitting layer; 111 - peak at maximum spectral intensity
(second peak); 112 - first peak; 113 - third peak; 114 - trough; 115 - first blue light emitting layer; 116 - red and green
light emitting layer; 117 - second blue light emitting layer; 120 - color filter layer; 121 - first color filter element; 122 -
second color filter element; 123 - third color filter element; 130 - first electrode; 140 - second electrode; 141 - first sub
electrode; 142 - second sub electrode; 143 - third sub electrode; 144 - fourth sub electrode; 201 - red pixel; 202 - green
pixel; 203 - blue pixel; 204 - white pixel.

DETAILED DESCRIPTION

[0026] In order to make objects, technical details and advantages of the embodiments of the disclosure apparent, the
technical solutions of the embodiments will be described in a clearly and fully understandable way in connection with
the drawings related to the embodiments of the disclosure. Apparently, the described embodiments are just a part but
not all of the embodiments of the disclosure. Based on the described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work, which should be within the scope of the disclosure.

[0027] Unless otherwise defined, all the technical and scientific terms used herein have the same meanings as com-
monly understood by one of ordinary skill in the art to which the present disclosure belongs. The terms "first," "second,"
etc., which are used in the present disclosure, are not intended to indicate any sequence, amount or importance, but
distinguish various components. Also, the terms "comprise," "comprising," "include," "including," etc., are intended to
specify that the elements or the objects stated before these terms encompass the elements or the objects and equivalents
thereof listed after these terms, but do not preclude the other elements or objects. "On," "under," "right," "left" and the
like are only used to indicate relative position relationship, and when the position of the object which is described is
changed, the relative position relationship may be changed accordingly.

[0028] In research, the inventor(s) of the present application notices that: upon the color gamut of an organic light
emitting diode display panel being increased, the power consumption thereof is usually greatly affected, that is, the
increase of the color gamut of the organic light emitting diode display panel easily leads to the increase of the power
consumption thereof. Therefore, wide color gamut and low power consumption of an organic light emitting diode display
panel are difficult to achieve at the same time.

[0029] Embodiments of the present disclosure provide an organic light emitting diode display panel, a manufacturing
method thereof, and a display device. The organic light emitting diode display panel includes a base substrate and a
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light emitting layer on the base substrate, a spectral width at 10% - 15% of a maximum spectral intensity of an emission
spectrum of the light emitting layer is not less than 200 nm, and a yellow-green wave band of the emission spectrum
includes atleastone peaklocated between 550 nm - 562 nm. The organic light emitting diode display panel simultaneously
has wide color gamut and low power consumption.

[0030] Hereinafter, the organic light emitting diode display panel, the manufacturing method thereof, and the display
device provided by the embodiments of the present disclosure will be described with reference to the accompanying
drawings.

[0031] An embodiment of the present disclosure provides an organic light emitting diode display panel. Fig. 1 is a
schematic diagram of an organic light emitting diode display panel provided by the present embodiment, and Fig. 2 is
a diagram of an emission spectrum of the organic light emitting diode display panel illustrated by Fig. 1. As illustrated
by Fig. 1, the organic light emitting diode display panel provided by the present embodiment includes a base substrate
100 and a light emitting layer 110 on the base substrate 100. As illustrated by Fig. 2, a spectral width at 10% - 15% of
a peak value of a peak 111 at a maximum spectral intensity of an emission spectrum of the light emitting layer 110 is
notless than 200 nm. As can be seen from Fig. 2, a spectral width at 10% of a peak value of the peak 111 atthe maximum
spectral intensity is greater than a spectral width at 15% of the peak value of the peak 111 at the maximum spectral
intensity. Thus, in the present embodiment, a wavelength interval 17 between two points A and B of a spectrum line
which respectively correspond to 15% of the maximum spectral intensity of the spectrum line is greater than 200 nm.
The spectrum emitted by the light emitting layer 110 provided by the present embodiment has wide spectral character-
istics, so that the organic light emitting diode display panel including the light emitting layer has wide color gamut.
[0032] Asillustrated by Fig. 2, a yellow-green wave band of the emission spectrum includes at least one peak between
550 nm and 562 nm. The yellow-green wave band approximately covers a wavelength range from 500 nm to 600 nm.
The yellow-green wave band of the spectrum provided by the present embodiment includes at least one peak between
550 nm and 562 nm. The present embodiment is described by taking a case where the yellow-green wave band of the
emission spectrum includes only one peak located between 550 nm and 562 nm, but the present embodiment is not
limited thereto. A wavelength corresponding to the position of the peak is close to a wavelength corresponding to a peak
of the human visual curve. Therefore, green light emitted by the organic light emitting diode display panel can have
higher luminous efficiency. Herein, "luminous efficiency" mainly refers to current efficiency, i.e., luminous brightness at
a unit current.

[0033] For example, upon a peak wavelength of the peak being shifted to the left (i.e., a value of the wavelength is
decreased), the current efficiency of the organic light emitting diode display panel provided by the embodiment is de-
creased, and the power consumption is increased. Herein, "power consumption” includes power consumption of the
display panel in a white image (White Power) and the maximum power consumption (Worst Power). For example, upon
the peak wavelength of the peak being shifted to the right (i.e., the value of the wavelength is increased), the color gamut
of the organic light emitting diode display panel provided by the present embodiment is decreased.

[0034] For example, as illustrated by Fig. 2, the peak wavelength of the peak 111 at the maximum spectral intensity
is not greater than 456 nm, that is, the peak 111 at the maximum spectral intensity in the emission spectrum is located
in a wave band of deep blue light, so that the organic light emitting diode display panel has wider color gamut.

[0035] For example, as illustrated by Fig. 1, the organic light emitting diode display panel provided by the present
embodiment further includes a color filter layer 120, the color filter layer 120 is located on a side of the light emitting
layer 110 away from the base substrate 100, and the color filter layer 120 is located on a light exit side of the organic
light emitting diode display panel. A structure of the organic light emitting diode display panel of the present embodiment
is a structure in which a white organic light emitting diode (WOLED) and a color filter layer (CF, Color Filter) are combined.
The light emitting layer in the present embodiment is configured to emit white light. The color filter layer 120 includes
color filter elements of at least three colors. The present embodiment is described by taking a case where the color filter
layer 120 includes color filter elements of three colors as an example, but is not limited thereto.

[0036] For example, as illustrated by Fig. 1, the color filter layer 120 includes a first color filter element 121, a second
color filter element 122, and a third color filter element 123. The present embodiment includes but is not limited thereto.
[0037] Forexample, as illustrated by Fig. 1, the present embodiment is described by taking a case where the organic
light emitting diode display panel includes a red pixel 201, a green pixel 202, a blue pixel 203, and a white pixel 204
(each pixel circled by a dotted line in the figure) as an example, but is not limited thereto, pixels of other colors may also
be included.

[0038] For example, the first color filter element 121 included in the color filter layer 120 in the present embodiment
may be a red color filter element, the second color filter element 122 may be a green color filter element, and the third
color filter element 123 may be a blue color filter element. The color filter elements of the three colors are respectively
disposed in the red pixel 201, the green pixel 202, and the blue pixel 203. The present embodiment includes but is not
limited thereto.

[0039] For example, Fig. 3 is a schematic diagram of filter characteristics of a color filter element of one color in a
color filter layer provided by the present embodiment. As illustrated by Fig. 3, a color filter element of one color is
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configured to only transmit light having a wavelength greater than 580 nm, that is, the position of the wavelength of 580
nm is an onset for the increase from zero in transmittance of the color filter elements for light of different wavelengths
emitted by the light emitting layer. Upon white light having different wavelengths emitted by the light emitting layer passing
through the color filter elements, light having a wavelength less than or equal to 580 nm can hardly pass through the
color filter elements, and light having a wavelength greater than 580 nm can pass through the color filter elements. It
can be seen from the wavelength range which can be transmitted by the color filter elements that: the color filter elements
are color filter elements (i.e., red color filter elements) that can transmit light having the longest wavelength (i.e., red
light). In addition, as illustrated by Fig. 3, the color filter elements also need to satisfy that a transmittance for the light
having a wavelength of 595 nm is greater than 50%. Therefore, the red light emitted by the organic light emitting diode
display panel having the color filter elements has higher luminous efficiency (current efficiency), the color filter elements
can also make the organic light emitting diode display panel provided by the present embodiment have wider color gamut.
[0040] The organic light emitting diode display panel provided by the present embodiment adopts a structure including
the light emitting layer having the emission spectrum as illustrated by Fig. 1 and the color filter elements having a special
spectral setting as illustrated by Fig. 3, so as to achieve wide color gamut by adjusting blue light and red light. Besides,
the organic light emitting display panel can make the luminous efficiency of the white pixels in the organic light emitting
display panel (WOLED) higher by adjusting green light and red light, thereby reducing the power consumption of the
display panel.

[0041] For example, as illustrated by Fig. 2, the emission spectrum includes at least three peaks, and the present
embodiment is described by taking a case where the emission spectrum includes three peaks as an example, but is not
limited thereto.

[0042] For example, as illustrated by Fig. 2, the yellow-green wave band of the emission spectrum includes only one
peak between 550 nm and 562 nm, and the peak between 550 nm and 562 nm is the first peak 112.

[0043] Forexample, as illustrated by Fig. 2, the peak 111 at the maximum spectral intensity of the emission spectrum
is the second peak 111. For example, a trough value of a trough 114 between the first peak 112 and the second peak
111 is located between 15% and 30% of the peak value of the second peak 111, that is, a spectral intensity of the trough
114 is located between 15% and 30% of the spectral intensity (i.e., the maximum value of the spectral intensity) of the
second peak 111. The trough value of the trough 114 provided by the present embodiment is greater than 15% of the
peak value of the second peak 111 such that the spectrum at 10% - 15% of the maximum spectral intensity is a continuous
spectrum, and the present embodiment includes but is not limited thereto.

[0044] For example, as illustrated by Fig. 2, a red wave band of the emission spectrum includes a third peak 113, and
a peak wavelength of the third peak 113 is between 610 nm and 624 nm.

[0045] For example, a peak value of the first peak 112 is greater than that of the third peak 113, and a ratio of the
peak value of the first peak 112 to the peak value of the third peak 113 is greater than 1.5 : 1, i.e., the peak value of the
first peak 112 is higher than 50% of the peak value of the third peak 113. In the present embodiment, because a
wavelength difference between a peak wavelength of the third peak 113 and a peak wavelength of the first peak 112 is
less than 70 nm, that is, A2 illustrated in Fig. 2 is less than 70 nm. Therefore, the third peak 113 in Fig. 2 does not appear
to be obvious.

[0046] Under the premise of a certain quantum efficiency, the current efficiency of the display panel can be changed
by adjusting a ratio between the spectral intensity values of the blue, green and red light emitted by the organic light
emitting diode display panel.

[0047] For example, under the premise of a certain quantum efficiency, an organic light emitting diode display panel
having spectral characteristics as illustrated by Fig. 2 has both high current efficiency and high color temperature. Herein,
the color temperature is the most common indicator of the spectral quality of a light source. Upon a black body being
heated to a temperature and color of light emitted by the black body being the same as color of light emitted by a certain
light source, the temperature of the black body is called a temperature of the color of the light source, referred to as a
color temperature.

[0048] For example, the organic light emitting diode display panel having the spectral characteristics as illustrated by
Fig. 2 has a quantum efficiency of 100%, a current efficiency of 100%, and a color temperature of 9200 K. The present
embodiment includes but is not limited thereto.

[0049] As seen, by the combination of a light emitting layer having a special spectral design and a color filter layer
having a special spectral setting, the organic light emitting diode display panel provided by the present embodiment not
only can improve the luminous efficiency of the white pixels in the organic light emitting diode display panel (WOELD)
(so as to reduce the overall power consumption of the display panel), so as to make the display panel have a suitable
white color temperature, but also can guarantee that the light transmitted from the color filter layer has wide color gamut.
Therefore, the organic light emitting diode display panel provided by the present embodiment can simultaneously have
wide color gamut and low power consumption.

[0050] Forexample, as illustrated by Fig. 1, the light emitting layer 110 provided by the present embodiment includes
three laminated layers in a direction perpendicular to the base substrate 100, a side of the light emitting layer 110 having
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the three laminated layers away from the base substrate 100 is provided with a first electrode 130, a side of the light
emitting layer 110 close to the base substrate 100 is provided with a second electrode 140. The three laminated layers
in the present embodiment are a series stack structure, such that the light emitting diodes provided by the present
embodiment are organic light emitting diodes of a series type, and the three laminated layers in series share the first
electrode 130 and the second electrode 140.

[0051] For example, the first electrode 130 may be a cathode layer, and the cathode layer serves as a connection
layer of a negative voltage of the organic light emitting diode display panel, and has relatively good electrical conductivity
and a lower work function value.

[0052] For example, the second electrode 140 may be an anode layer, and the anode layer serves as a connection
layer for a positive voltage of the organic light emitting diode display panel, and has relatively good electrical conductivity
and a higher work function value.

[0053] For example, as illustrated by Fig. 1, the red pixel 201, the green pixel 202, the blue pixel 203, and the white
pixel 204 in the organic light emitting diode display panel respectively correspond to a first sub-electrode 141, a second
sub-electrode 142, a third sub-electrode 143, and a fourth sub-electrode 144 of the second electrode 140.

[0054] For example, as illustrated by Fig. 1, the three laminated layers in the light emitting layer 110 may include a
first blue light emitting layer 115, a red and green light emitting layer 116, and a second blue light emitting layer 117,
and the present embodiment includes but is not limited thereto.

[0055] For example, the first blue light emitting layer 115 has a thickness of 150 to 300 nm, the red and green light
emitting layer 116 has a thickness of 60 to 100 nm, and the second blue light emitting layer 117 has a thickness of 100
to 200 nm.

[0056] For example, the first blue light emitting layer 115 may have a thickness of 150 - 180 nm, or 210 - 230 nm, etc.,
which is not limited in the present embodiment.

[0057] For example, the red and green light emitting layer 116 may have a thickness of 60 - 70 nm, or 80 - 90 nm,
etc., which is not limited in the present embodiment.

[0058] For example, the second blue light emitting layer 117 may have a thickness of 120 - 150 nm, or 170 - 190 nm,
etc., which is not limited in the present embodiment.

[0059] For example, in the present embodiment, the organic light emitting material of the first blue light emitting layer
115 and the second blue light emitting layer 117 includes a fluorescent material, and the organic light emitting material
of the red and green light emitting layer 116 includes a phosphorescent material, the present embodiment includes but
is not limited thereto. The red and green light emitting layer 116 refers to that the light emitting layer includes a red light
emitting material and a green light emitting material, and the light emitted by the green light emitting material can be
referred to as yellow-green light (also referred to as yellow light). The present embodiment includes but is not limited
thereto.

[0060] Forexample,the above-mentioned fluorescent material or phosphorescent material may adopta doping system,
that is, a light emitting material which can be obtained by mixing a doping material in a host light emitting material.
[0061] For example, the host light emitting material may be selected from the group consisting of a metal complex
material, an anthracene derivative, an aromatic diamine compound, a triphenylamine compound, an aromatic triamine
compound, a biphenyldiamine derivative, and a triarylamine polymer. The present embodiment includes but is not limited
thereto.

[0062] For example, the fluorescent material or the doping material may be selected from the group consisting of
coumarin dye (coumarin 6, C-545T), perylene and tetra (t-butyl)-perylene (TBP) which is a derivative of perylene, quinacri-
done (DMQA), and 4-(dinitrile methylene)-2-methyl-6-(4-dimethylamino-styrene)-4H-pyran (DCM) series. The present
embodimentincludes but is not limited thereto. The phosphorescent material or the doping material may include a metal
complex luminescent material based on Ir, Pt, Ru, Cu, etc., such as: FIRpic, Fir6, FirN4, Firtaz, Ir(ppy)s, Ir(ppy)s(acac),
PtOEP, (btp),lracac, Ir(pig),(acac) or (MDQ),lracac, etc. The present embodiment includes but is not limited thereto. In
addition, the luminescent material may also include a doped co-host material.

[0063] It should be noted that, Fig. 1 only schematically illustrates that the organic light emitting diode display panel
is an organic light emitting diode display panel having a series type of three laminated layers, the three laminated layers
only illustrate the light emitting layers, and the laminated layers which are connected in series include other functional
layers.

[0064] Forexample, a side of the first blue light emitting layer 115 away from the base substrate 100 is further provided
with a functional layer for transmitting and injecting electrons into the first blue light emitting layer 115, such as a first
electron transport layer. A side of the light emitting layer 115 close to the base substrate 100 is further provided with a
functional layer for transmitting and injecting holes into the first blue light emitting layer 115, such as a first hole transport
layer. In this way, the injected electrons and holes are combined with each other in the first blue light emitting layer 115
to form excitons, and the excitons transfer energy to the organic light emitting molecules in the first blue light emitting
layer 115, and the electrons of the organic light emitting molecules are excited to jump from a ground state to an excited
state, and the electrons in the excited state is deactivated by radiation to generate photons and emit blue light. The
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presentembodimentincludes butis not limited thereto. The first blue light emitting layer 115 and atleast one corresponding
functional layer constitute a first light emitting unit.

[0065] Similarly, for example, the red and green light emitting layer 116 and the second blue light emitting layer 117
may each include a corresponding functional layer on a side facing the base substrate 100 and a side away from the
base substrate 100, and the present embodiment includes but is not limited thereto.

[0066] Forexample,theredand green light emitting layer 116 and atleast one corresponding functional layer constitute
a second light emitting unit, the second blue light emitting layer 117 and at least one corresponding functional layer
constitute a third light emitting unit. The three light emitting units are connected by two intermediate connection layers,
which notonly have the function of connecting the light emitting units, butalso have the function of generation, transmission
of electric charges and injecting carriers into the functional layers.

[0067] In the present embodiment, film thicknesses of the functional layers can be adjusted to control the spectral
width, peak values of the peaks, and peak wavelengths of the peaks of the emission spectrum of the organic light emitting
diode display panel. Forexample, the control of the spectral width, the peak values of the peaks, and the peak wavelengths
of the peaks of the emission spectrum of the organic light emitting diode display panel can be achieved by adjusting a
distance between the light emitting layer and the second electrode or a distance between the first electrode and the
second electrode, and controlling characteristics of the host light emitting material, and a proportion or concentration of
the mixed doping material in the light emitting material.

[0068] Forexample, the functionallayers may include at least one selected from the group consisting of a hole transport
layer, a hole injecting layer, a hole blocking layer, an electron transport layer, an electron injecting layer, and an electron
blocking layer, which is not limited in the present embodiment.

[0069] For example, the hole injecting layer may be made of at least one selected from the group consisting of a
triphenylamine compound, an P-type doped organic layer, and a polymer, which is not limited in the present embodiment.
[0070] For example, the hole transport layer may be made of at least one selected from the group consisting of an
aromatic diamine compound, an aromatic triamine compound, a biphenyldiamine derivative, and a carbazole-based
polymer, which is not limited in the present embodiment.

[0071] For example, the electron transport layer may be made of at least one selected from the group consisting of a
phenanthroline derivative, an imidazole derivative, a metal complex, and an anthracene derivative, which is not limited
in the present embodiment.

[0072] For example, the electron injecting layer may be made of at least one selected from the group consisting of an
alkali metal oxide and an alkali metal fluoride, which is not limited in the present embodiment.

[0073] For example, a comparison table of characteristics of an organic light emitting diode display panel using the
technical solution provided by an embodiment of the present disclosure and an organic light emitting diode display panel
using a conventional technical solution is provided as follows:

Parameters Conventional technical solution | Technical solution of the present application
CIEEx,y _R (0.637,0.336) (0.663, 0.331)
CIEEx,y_G (0.216, 0.693) (0.285, 0.668)
CIEx,y_B (0.144,0.064) (0.142, 0.053)
Color Gamut @CIE1931 84%DCI-P3 coverage 92%DCI-P3 coverage
White Power 210 watt 160 watt
Worst Power 427 watt 403 watt

[0074] For example, it can be seen from the comparison table that, compared with a conventional technical solution,
chromaticity coordinates of red light (R), green light (G), and blue light (B) in the present embodiment are changed, thus,
the relative position of color gamut of the RGB primary colors to the CIE 1931 xy chromaticity diagram in the present
embodiment is also changed with respect to that in the conventional technical solution. As can be seen from the com-
parison table, the color gamut of the RGB primary colors in the conventional technical solution has a coverage of 84%
in the DCI-P3 color gamut standard, and the color gamut of the RGB primary colors in the present embodiment of the
present disclosure has a coverage of 92% in the DCI-P3 color gamut standard. Therefore, it can be seen from the
experimental results that the organic light emitting diode display panel provided by the embodiment of the present
disclosure has wider color gamut than that of the conventional technical solution. On the other hand, upon the display
panel displaying a white image, power consumption of the white image (White Power) in the conventional technical
solution is 210 watts, and the power consumption of the white image in the embodiment of the present disclosure is 160
watts; in comparison, the display panel provided by the embodiment has lower white power consumption. Upon the
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display panel displaying an image with the maximum power consumption (for example, a purple image), the maximum
power consumption (Worst Power) in the conventional technical solution is 427 watts, and the maximum power con-
sumption in the embodiment of the present disclosure is 403 watts; in comparison, the display panel provided by the
embodiment of the present disclosure has lower power consumption. Therefore, the organic light emitting diode display
panel provided by the embodiment of the present disclosure can simultaneously have wide color gamut and low power
consumption.

[0075] Another embodiment of the present disclosure provides a manufacturing method of an organic light emitting
diode display panel. The manufacturing method of the organic light emitting diode display panel mainly includes: forming
a light emitting layer on the base substrate. A spectral width at 10% - 15% of a maximum spectral intensity of an emission
spectrum of the light emitting layer is not less than 200 nm, that is, a wavelength interval between two points of the
spectrum line which respectively correspond to 10% - 15% of the maximum spectral intensity of the spectrum line is
greater than 200 nm. The spectrum emitted by the light emitting layer provided by the present embodiment has wide
spectral characteristics, so that the organic light emitting diode display panel including the light emitting layer has wide
color gamut

[0076] A yellow-green wave band of the emission spectrum of the light emitting layer provided by the present embod-
iment includes at least one peak located between 550 nm - 562 nm.

[0077] Forexample, the present embodiment is described by taking a case where the yellow-green wave band of the
emission spectrum includes only one peak located between 550 nm - 562 nm. A wavelength corresponding to the position
of the peak is close to a wavelength corresponding to a peak of the human visual curve. Therefore, green light emitted
by the organic light emitting diode display panel can have higher luminous efficiency.

[0078] For example, the peak wavelength of the peak at the maximum spectral intensity of the emission spectrum of
the light emitting layer provided by the present embodiment is not greater than 456 nm, that is, the peak at the maximum
spectral intensity in the emission spectrum is located in a wave band of deep blue light.

[0079] For example, the emission spectrum of the light emitting layer provided by the present embodiment includes
at least three peaks. The present embodiment is described by taking a case where the emission spectrum includes three
peaks as an example, but is not limited thereto.

[0080] For example, the light emitting layer provided in the present embodiment includes three laminated layers in a
direction perpendicular to the base substrate, and the three laminated layers may include a first blue light emitting layer,
a red and green light emitting layer, and a second blue light emitting layer. The present embodiment includes but is not
limited thereto.

[0081] Forexample, the manufacturing method of an organic light emitting diode display panel further includes: forming
a color filter layer on a side of the light emitting layer away from the base substrate. The color filter layer is located on
a light exit side of the light emitting diode display panel. A structure of the organic light emitting diode display panel of
the present embodiment is a structure including a white organic light emitting diode (WOLED) and a color filter layer
(CF, Color Filter). The color filter layer includes color filter elements of at least three colors. The present embodiment is
described by taking a case where the color filter layer includes color filter elements of three colors as an example, but
is not limited thereto.

[0082] For example, the present embodiment is described by taking a case where the organic light emitting diode
display panel includes a red pixel, a green pixel, a blue pixel, and a white pixel as an example, but is not limited thereto,
pixels of other colors may also be included.

[0083] For example the color filter layer in the present embodiment includes a red color filter element, a green color
filter element, and a blue color filter element. The color filter elements of the three colors are respectively disposed in
the red pixel, the green pixel, and the blue pixel. The present embodiment includes but is not limited thereto.

[0084] For example, the red color filter element is configured to transmit only light having a wavelength greater than
580 nm, and the transmittance for light having a wavelength of 595 nm is greater than 50%.

[0085] The organic light emitting diode display panel manufactured by the manufacturing method of the organic light
emitting diode display panel provided by the present embodiment has wider color gamut and lower power consumption
than the conventional technical solution. Therefore, the organic light emitting diode display panel manufactured by the
manufacturing method of the organic light emitting diode display panel provided by the present embodiment can simul-
taneously have wide color gamut and low power consumption.

[0086] Another embodiment of the present disclosure provides a display device including the organic light emitting
diode display panel provided by any one of the embodiments of the present disclosure. Therefore, the display device
including the abovementioned organic light emitting diode display panel can simultaneously have wide color gamut and
low power consumption.

[0087] For example, the display device may be an organic light emitting diode (organic light emitting diode) display
device, and any products or components having a display function and including the display device, such as: a television,
a digital camera, a mobile phone, a watch, a tablet, a notebook computer, and a navigator. The present embodiment is
not limited thereto.
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[0088] The following points should to be explained:

(1) Unless otherwise defined, in the embodiments and accompanying drawings in the present disclosure, the same
reference numeral represents the same meaning.

(2) The accompanying drawings involve only the structure(s) in connection with the embodiment(s) of the present
disclosure, and other structure(s) can be referred to common design(s).

(3) For the purpose of clarity, in accompanying drawings for illustrating the embodiment(s) of the present disclosure,
layer(s) or region(s) may be enlarged. However, it should understood that, in the case in which a component or
element such as a layer, film, region, substrate or the like is referred to be "on" or "under" another component or
element, it may be directly on or under the another component or element or a component or element is interposed
therebetween.

[0089] The foregoing is only the embodiments of the present invention and not intended to limit the scope of protection
of the present invention, alternations or replacements which can be easily envisaged by any skilled person being familiar
with the present technical field shall fall into the protection scope of the present disclosure. Thus, the protection scope
of the present disclosure should be based on the protection scope of the claims.

Claims
1. An organic light emitting diode display panel, comprising:

a base substrate; and

a light emitting layer on the base substrate,

wherein a spectral width at 10% - 15% of a maximum spectral intensity of an emission spectrum of the light
emitting layer is not less than 200 nm, and a yellow-green wave band of the emission spectrum comprises at
least one peak located between 550 nm - 562 nm.

2. The organic light emitting diode display panel according to claim 1, further comprising:

a color filter layer on a side of the light emitting layer away from the base substrate and on a light exit side of
the light emitting layer, and comprising color filter elements of at least three colors,

wherein a color filter element of one color is configured to only transmit light having a wavelength greater than
580 nm, and have a transmittance greater than 50% for light having a wavelength of 595 nm.

3. The organic light emitting diode display panel according to claim 1 or 2, wherein the emission spectrum comprises
at least three peaks.

4. The organic light emitting diode display panel according to any one of claims 1 to 3, wherein the yellow-green wave
band of the emission spectrum only comprises one peak located between 550 nm - 562 nm, and the peak located
between 550 nm - 562 nm is a first peak.

5. The organic light emitting diode display panel according to claim 4, wherein a peak at the maximum spectral intensity
of the emission spectrum is a second peak, and a peak wavelength of the second peak is not greater than 456 nm.

6. The organic light emitting diode display panel according to claim 5, wherein a trough value of a trough between the
first peak and the second peak is between 15% - 30% of a peak value of the second peak.

7. The organic light emitting diode display panel according to claim 5 or 6, wherein a red wave band of the emission
spectrum comprises a third peak, and a peak wavelength of the third peak is between 610 nm - 624 nm.

8. The organic light emitting diode display panel according to claim 7, wherein a ratio of a peak value of the first peak
to a peak value of the third peak is greater than 1.5 : 1, and a wavelength difference between the peak wavelength
of the third peak and a peak wavelength of the first peak is less than 70 nm.

9. The organic light emitting diode display panel according to any one of claims 1 to 8, wherein the light emitting layer
comprises three laminated layers.
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The organic light emitting diode display panel according to claim 9, wherein the three laminated layers comprise a
first blue light emitting layer, a red and green light emitting layer, and a second blue light emitting layer.

The organic light emitting diode display panel according to claim 10, wherein the first blue light emitting layer has
a thickness of 150 - 300 nm, and the red and green light emitting layer has a thickness of 60 - 100 nm, and the
second blue light emitting layer has a thickness of 100 - 200 nm.

The organic light emitting diode display panel according to claim 10 or 11, wherein the first blue light emitting layer
and the second blue light emitting layer each comprise a fluorescent material, and the red and green light emitting
layer comprises a phosphorescent material.

The organic light emitting diode display panel according to claim 2, wherein the organic light emitting diode display
panel comprises a red pixel, a green pixel, a blue pixel, and a white pixel, and the color filter elements of the at least
three colors comprise a red color filter element, a green color filter element, and a blue color filter element, which
are disposed in the red pixel, the green pixel, and the blue pixel, respectively.

The organic light emitting diode display panel according to any one of claims 1 to 13, wherein the light emitting layer
is a white light emitting layer.

A display device, comprising the organic light emitting diode display panel according to any one of claims 1-14.

A manufacturing method of an organic light emitting diode display panel, comprising:
forming a light emitting layer on a base substrate,
wherein a spectral width at 10% - 15% of a maximum spectral intensity of an emission spectrum of the light
emitting layer is not less than 200 nm, and a yellow-green wave band of the emission spectrum comprises at
least one peak located between 550 nm - 562 nm.

The manufacturing method of the organic light emitting diode display panel according to claim 16, further comprising:
forming a color filter layer on a side of the light emitting layer away from the base substrate, the color filter layer
being on a light exit side of the light emitting layer and comprising color filter elements of at least three colors,
wherein a color filter element of one color is configured to only transmit light having a wavelength greater than

580 nm, and have a transmittance greater than 50% for light having a wavelength of 595 nm.

The manufacturing method of the organic light emitting diode display panel according to claim 16 or 17, wherein
the yellow-green wave band of the emission spectrum only comprises one peak located between 550 nm - 562 nm.

10
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