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(57) ABSTRACT

The device includes a substrate, a green light emitting
element on the substrate, and a green color film layer
disposed on a light exit side of the green light emitting
element correspondingly, a travel distance of the light emit-
ted from the green light emitting element in the green color
film layer remains substantially unchanged with a change of
a light exit angle of the light. Thus, the present disclosure
can prevent a color purity of a green light passing through
the green color film layer from changing, thereby improving
the color shift performance of a green light passing through
the green color film layer, and improving the optical per-
formance of the green light, and thus further improving the
display effect of the device and the display panel.
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ORGANIC LIGHT EMITTING DIODE
DEVICE, METHOD FOR MANUFACTURING
THE SAME AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of Chinese
Patent Application No. 201711121557.0 entitled “An
organic light emitting diode device, Method for manufac-
turing the same and display device” submitted on Nov. 14,
2017, the disclosure of which is incorporated herein in its
entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of organic
light emitting diode (OLED), particularly to an organic light
emitting diode device, an organic light emitting diode dis-
play panel, a method for manufacturing the organic light
emitting diode device and a display device.

BACKGROUND

[0003] Recently, organic light emitting diode (OLED)
products have become increasingly popular in small and
medium-sized products. The most important advantage in
future OLED products is that they can be bent, therefore,
there is a need to continuously reduce the thickness of the
OLED display panel. However, in order to reduce the
reflectivity of OLED display panel, a circular polarizer
needs to be attached. Therefore, the overall thickness of the
OLED display panel cannot support random bending vet.
[0004] COE (CF on EL) technology forms a color resist
layer (ie, CF, color film layer) on a thin film encapsulated
organic electroluminescent (EL) device, and such structure
has the effects of reducing the reflectivity of the OLED
panel, increasing its color purity, reducing the thickness of
the panel, and the like.

SUMMARY

[0005] The present disclosure provides an organic light
emitting diode device, including a substrate, a green light
emitting element on the substrate, and a green color film
layer disposed on a light exit side of the green light emitting
element correspondingly, and a travel distance of a light
emitted from the green light emitting element in the green
color film layer remains substantially unchanged with a
change of a light exit angle of the light.

[0006] Optionally, the organic light emitting diode device
further includes a red light emitting element on the substrate,
and a red color film layer disposed on a light exit side of the
red light emitting element correspondingly, and a blue light
emitting element on the substrate, and a blue color film layer
disposed on a light exit side of the blue light emitting
element correspondingly, the travel distance of the light
emitted from the red light emitting element and the blue light
emitting element in the red color film layer and the blue
color film layer respectively, increase as light exit angles
increase, so that a color purity of the light emitted from the
red light emitting element and the blue light emitting ele-
ment remains changed after passing through the red color
filter layer and the blue color filter layer respectively.
[0007] Optionally, the organic light emitting diode device
further includes a pixel defining layer and a black matrix, the
pixel defining layer is disposed in the same layer as the red

May 16, 2019

light emitting element, the green light emitting element and
the blue light emitting element, the pixel defining layer
separates the red light emitting element, the green light
emitting element and the blue light emitting element from
each other; the black matrix is disposed in the same layer as
the red color film layer, the green color film layer and the
blue color film layer, and the black matrix separates the red
color film layer, the green color film layer and the blue color
film layer from each other.

[0008] Optionally, a orthogonal projection of the red light
emitting element on the substrate coincides with a orthogo-
nal projection of the red color film layer on the substrate, a
orthogonal projection of the green light emitting element on
the substrate coincides with a orthogonal projection of the
green color film layer on the substrate, a orthogonal projec-
tion of the blue light emitting element on the substrate
coincides with the orthogonal projection of the blue color
film layer on the substrate, and a orthogonal projection of the
black matrix on the substrate coincides with the pixel
defining layer on the substrate.

[0009] Optionally, the organic light emitting diode device
further includes a flat layer, and the flat layer is disposed on
a side of the red color film layer, the green color film layer
and the blue color film layer away from the red light emitting
element, the green light emitting element and the blue light
emitting element.

[0010] Optionally, the organic light emitting diode device
further includes a encapsulating layer that is disposed
between the red color film layer, the green color film layer
and the blue color film layer and the red light emitting
element, the green light emitting element and the blue light
emitting element, and is used to encapsulate the red light
emitting element, the green light emitting element and the
blue light emitting element.

[0011] Optionally, the green light emitting element, the red
light emitting element and/or the blue light emitting element
are point light-emitting light sources, the travel distance
refers to a distance that the light entering from a projection
center of the green color film layer, the red color film layer
or the blue color film layer on the substrate and emitted by
the point light emitting light source travels in the corre-
sponding color film layer when leaving the corresponding
color film layer, and the light exit angle refers to an angle
between a propagating direction of the light emitted from the
point light-emitting light source in the green color film layer,
the red color film layer or the blue color film layer and a
direction perpendicular to a surface of the organic light
emitting diode device.

[0012] Optionally, the green color film layer, the red color
film layer and/or the blue color film layer are roughly
hemispherical.

[0013] The present disclosure also provides an organic
light emitting diode display panel including the above
organic light emitting diode device.

[0014] The present disclosure also provides a method for
manufacturing the organic light emitting diode device,
including:

[0015] providing a substrate,

[0016] providing a green light emitting element on the
substrate,

[0017] forming a green color resist film layer on a light

exit side of the green light emitting element;
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[0018] forming a pattern including a green color film layer
by adjusting a irradiation time of an exposure light irradiated
to the green color resist film layer using a digital gray scale
adjustment method;

[0019] wherein a travel distance of a light emitted from the
green light emitting element in the green color film layer
remains substantially unchanged with a change of a light
exit angle of the light.

[0020] Optionally, an area of the green color resist film
layer corresponding to the green light emitting element is a
first area; the green color resist film layer uses negative
photoresist, and the irradiation time of exposure light irra-
diated to a peripheral edge portion of the first area is less
than the irradiation time of exposure light irradiated to a
middle portion of the first area.

[0021] Optionally, the method further includes:

[0022] providing a red light emitting element and a blue
light emitting element on the substrate;

[0023] forming a red color resist film layer on a light exit
side of the red light emitting element;

[0024] forming a pattern including the red color film layer
by adjusting a irradiation time of an exposure light irradiated
to the red color resist film layer using a digital gray scale
adjustment method,;

[0025] forming a blue color resist film layer on a light exit
side of the blue light emitting element;

[0026] forming a pattern including the blue color film
layer by adjusting an irradiation time of an exposure light
irradiated to the blue color resist film layer using a digital
gray scale adjustment method;

[0027] wherein the travel distance of a light emitted from
the red light emitting element and the blue light emitting
element in the red color film layer and the blue color film
layer respectively, increase as light exit angles increase, so
that a color purity of the light emitted from the red light
emitting element and the blue light emitting element remain
unchanged after passing through the red color filter layer and
the blue color filter layer respectively.

[0028] Optionally, an area of the red color resist film layer
corresponding to the red light emitting element is a second
area; an area of the blue color resist film layer corresponding
to the blue light emitting element is a third area;

[0029] an irradiation time of an exposure light irradiated to
the second area is the same on the entire portion;

[0030] an irradiation time of an exposure light irradiated to
the third area is the same on the entire portion.

[0031] The present disclosure also provides a display
device including the above organic light emitting diode
display panel.

[0032] In the organic light emitting diode device provided
by the present disclosure, by making the travel distance of
the light emitted from the green light emitting element in the
green color film layer remain substantially unchanged with
the change of the output angle of the light, the color purity
of the green light passing through the green color film layer
can be prevented from changing, thereby improving the
color shift performance of the green light passing through
the green color film layer, and improving the optical per-
formance of the green light, and thus further improving the
display effect of the organic light emitting diode device and
the display panel.

[0033] The display device provided by the present disclo-
sure improves the display effect and quality by using the
above organic light emitting diode display panel.
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BRIEF DESCRIPTION OF THE FIGURES

[0034] FIG. 1 is a schematic diagram showing a change of
color purity of a light emitting spectra of a green light OLED
device with a change of a light exit angle;

[0035] FIG. 2 is a schematic diagram showing a change of
color purity of a light emitting spectra of a red light OLED
device with a change of the light exit angle;

[0036] FIG. 3 is a schematic diagram showing a change of
color purity of a light emitting spectra of a blue light OLED
device with a change of the light exit angle;

[0037] FIG. 4 is a schematic structural cross-sectional
diagram showing the structure of the organic light emitting
diode device in some Examples of the present disclosure;
[0038] FIG. 5 is a schematic diagram of a change in a
display color gamut of the organic light emitting diode
device with a viewing angle before and after the improve-
ment of the green color film layer;

[0039] FIG. 6 is a schematic diagram showing the expo-
sure amount of the peripheral edge portion and the middle
portion of the first area of the green color resist film layer
according to the method of the present disclosure;

[0040] FIG. 7 is a graph showing the exposure amount of
the first area of the green color resist film layer in the P
direction according to the method of the present disclosure;
[0041] FIG. 8 is a cross-sectional diagram showing the
green color film layer corresponding to the green light
emitting element formed after the exposure according to the
exposure amount curve in FIG. 7,

[0042] FIG. 9 is a schematic diagram showing the expo-
sure amount of the second area of the red color resist film
layer according to the method of the present disclosure;
[0043] FIG. 10 is a curve showing the exposure amount of
the second area of the red color resist film layer in the P’
direction according to the method of the present disclosure;
[0044] FIG. 11 is a cross-sectional diagram showing the
red color film layer corresponding to the red light emitting
element formed after the exposure according to the exposure
amount curve in FIG. 10.

DETAILED DESCRIPTION

[0045] In order to enable those skilled in the art to better
understand the technical solutions of the present disclosure,
an organic light emitting diode device, a method for manu-
facturing the same and a display device provided by the
present disclosure will be further described in detail with
reference to the drawings and specific examples.

[0046] COE (CF on EL) technology forms a color resist
layer (ie, CF, color film layer) on a thin film encapsulated
organic electroluminescent (EL) device, and such structure
has the effects of reducing a reflectivity of the OLED panel,
increasing its color purity, reducing the thickness of the
panel, and the like. However, since the actual travel distance
of the emitted light at different angles in the CF film layer
is different, the color purity of the emitted light at different
light emitting angles is different. Specifically, a change of a
color purity of a light emitting spectra of a green light OLED
device (i.e., a visual angle color shift) is not obvious with a
change of the light exit angle (as shown in FIG. 1), however,
when the light exit angle of the light is relatively large, the
travel distance thereof in the green color film layer is larger,
resulting in deepening of the color of the emitted light and
a large change in the color purity; while the color purity of
the light emitting spectra of the red OLED device and the
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blue OLED device will decrease as the light exit angle
increases (i.e., the change of the visual angle color shift is
shown in FIG. 2 and FIG. 3), however, in the case where the
light exit angle is large, the travel distance of the light
emitted from the red OLED device and the blue OLED
device in the red color film layer and the blue color film layer
respectively is larger, which will increase the color purity of
the light emitted from the red OLED device and the blue
OLED device. Therefore, part of the color purity thereof
decreased with an increase of the light exit angle is com-
pensated, and finally, the color purity of the emitting light of
the red OLED device and the blue OLED device does not
greatly change after the emitted light passes through the
corresponding color film layers.

[0047] In other words, with respect to the OLED panel
with a COE structure, a color purity of red light and blue
light does not change significantly with increase of a light
exit angle of a light emitted from the OLED light source, but
a color purity of green light is changed greatly. As a result,
an optical performance of the OLED panel with a COE
structure during display is not ideal, which affects its display
effect.

[0048] The present disclosure solves a technical problem
through the following technical solutions that in OLED
devices with a COEF structure, the color purity of green light
changes greatly with the increase of the light exit angle,
resulting in poor optical performance of the OLED devices
with a COE structure during display and affecting the
display effect.

[0049] In some Examples, an organic light emitting diode
device (OLED device) is provided. As shown in FIG. 4, the
OLED device includes a substrate (not shown in the figure),
a green light emitting element 1 on the substrate, and a green
color film layer 2 disposed on a light exit side of the green
light emitting element 1 correspondingly, wherein a travel
distance L of the light emitted from the green light emitting
element 1 in the green color film layer 2 remains substan-
tially unchanged with a change of the light exit angle 6. The
expression “substantially unchanged” means that the travel
distance I does not change by more than 5% with the change
of the light exit angle 0.

[0050] The green light emitting element 1 may be a point
light-emitting light source. The travel distance L refers to a
distance that the light entering from the center of the green
color film layer (namely, a projection center of the green
color film layer on the substrate) and emitted by the point
light emitting light source travels in the green color film
layer when leaving the green color film layer, and the light
exit angle 0 refers to an angle between a propagating
direction of the light emitted from the point light-emitting
light source and the direction perpendicular to the surface of
the OLED device.

[0051] As mentioned above, the change of the color purity
of the light (green light) emitted from the green light
emitting element 1 is not obvious with the change of the
light exit angle, but when the light emitted from the green
light emitting element 1 exits through the green color film
layer 2, if the travel distance of the light in the green color
film layer 2 also changes with the change of the light exit
angle 8, the color purity of the emitted light thereof will
change greatly. Therefore, by making the travel distance L
of the light emitted from the green light emitting element 1
in the green color film layer 2 remain substantially
unchanged with the change of the light exit angle 8, the color
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purity of the green light passing through the green color film
layer 2 can be prevented from changing, thereby improving
the color shift performance of the green light passing
through the green color film layer 2, and improving the
optical performance of the green light, and thus further
improving the performance of the organic light emitting
diode device and the display effect of the display panel using
the organic light emitting diode device.

[0052] In these examples, the OLED device further
includes a red light emitting element 3 on the substrate, a
blue light emitting element 4 on the substrate, and a red color
film layer 5 and a blue color film layer 6 disposed on the
light exit side of the red light emitting element 3 and blue
light emitting element 4 correspondingly; the travel distance
L1 of the light emitted from the red light emitting element
3 and the blue light emitting element 4 in the red color film
layer 5 and the blue color film layer 6 respectively, increase
as a light exit angle 61 increases, so that the color purity of
the light emitted from the red light emitting element 3 and
the blue light emitting element 4 remains unchanged after
passing through the red color filter layer 5 and the blue color
filter layer 6 respectively.

[0053] Both the red light emitting element 3 and the blue
light emitting element 4 may be a point light-emitting light
source. The travel distance L1 refers to a distance that the
light entering from the center of the red color film layer or
the blue color film layer (a projection center of the red color
film layer or the blue color film layer on the substrate) and
emitted by the point light emitting light source travels in the
color film layer when leaving the color film layer, and the
light exit angle 91 refers to a angle between the propagating
direction of the light emitted from the point light-emitting
light source and the direction perpendicular to the surface of
the OLED device.

[0054] Since the color purity of the light emitted from the
red light emitting element 3 and the blue light emitting
element 4 decreases with the increase of the light exit angle
01, and after the light (red light and blue light, respectively)
emitted from the red light emitting element 3 and the blue
light emitting element 4 passes through the red color film
layer 5 and the blue color film layer 6 respectively, the travel
distance L1 of the emitting light in the red color film layer
5 and the blue color film layer 6 also increases with the
increase of the light exit angle 61, the color purity of the
light emitted by the red light emitting element 3 and the blue
light emitting element 4 can be increased. Therefore, by
making the travel distance L1 of the light emitted from the
red light emitting element 3 and the blue light emitting
element 4 in the corresponding red color film layer 5 and the
blue color filter layer 6 increase with the increase of the light
exit angle 61, part of the color purity of the light emitted
from the red light emitting element 3 and the blue light
emitting element 4 decreased with an increase in the light
exit angle is compensated, and finally, the color purity of the
light emitted from the red light emitting element 3 and the
blue light emitting element 4 does not greatly change after
the emitted light passes through the corresponding color film
layer. As a result, the red light and the blue light have good
optical performance, and finally the OLED device has a
good optical performance, thereby improving the display
effect of the OLED display panel using the OLED device.
[0055] As shown in FIG. 5, by comparing the change of
the display color gamut of the organic light emitting diode
display panel including the organic light emitting diode
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device modified by the above-mentioned technique with a
visual angle (i.e., the light exit angle) with the case without
modification, it can be seen that by adopting the above
technical solution, the change magnitude of the display color
gamut of the organic light emitting diode panel significantly
decreases with the visual angle and the display quality of the
organic light emitting diode display panel is significantly
improved.

[0056] In this example, as shown in FIG. 4, the organic
light emitting diode display device further includes a pixel
defining layer 7 and a black matrix 8, the pixel defining layer
7 is disposed in the same layer as the red light emitting
element 3, the green light emitting element 1 and the blue
light emitting element 4, the pixel defining layer 7 separates
the red light emitting element 3, the green light emitting
element 1 and the blue light emitting element 4 from each
other. The black matrix 8 is disposed in the same layer as the
red color film layer 5, the green color film layer 2 and the
blue color film layer 6, and the black matrix 8 separates the
red color film layer 5, the green color film layer 2 and the
color film layer 6 from each other. A orthogonal projection
of the red light emitting element 3 on the substrate covers
(preferably coincides with) a orthogonal projection of the
red color film layer 5 on the substrate, the orthogonal
projection of the green light emitting element 1 on the
substrate covers (preferably coincides with) the orthogonal
projection of the green color film layer 2 on the substrate, the
orthogonal projection of the blue light emitting element 4 on
the substrate covers (preferably coincides with) the orthogo-
nal projection of the blue color film layer 6 on the substrate,
the orthogonal projection of the black matrix 8 on the
substrate covers (preferably coincides with) the pixel defin-
ing layer 7 on the substrate. The pixel defining layer 7 is
used to define the area where the red light emitting element
3, the green light emitting element 1 and the blue light
emitting element 4 are located, and the black matrix 8 is used
to block the area where the pixel defining layer 7 is not used
for display, thereby ensuring the normal display of the
organic light emitting diode display panel.

[0057] In this example, the OLED device further includes
a flat layer 9, and the flat layer 9 is disposed on a side of the
red color film layer 5, the green color film layer 2 and the
blue color film layer 6 away from the red light emitting
element 3, the green light emitting element 1 and the blue
light emitting element 4. The flat layer 9 can ensure that the
surface of the display side of the entire organic light emitting
diode display panel (including the OLED device) is flat,
thereby improving its display effect.

[0058] In addition, in this example, the OLED device
further includes a encapsulating layer 10, and the encapsu-
lating layer 10 is disposed between the red color film layer
5, the green color film layer 2 and the blue color film layer
6 and the red light emitting element 3, the green light
emitting element 1 and the blue light emitting element 4, and
is used to encapsulate the red light emitting element 3, the
green light emitting element 1 and the blue light emitting
element 4. The arrangement of the encapsulating layer 10
can form a good encapsulation for the red light emitting
element 3, the green light emitting element 1, and the blue
light emitting element 4, so as to prevent external water and
oxygen from intruding into an interior of the organic light
emitting diode device, which will cause the corrosion and
damage to the organic light emitting diode device.
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[0059] In this example, by disposing a color film layer on
the light exit side of the sealed organic light emitting diode
device, the reflectivity of the organic light emitting diode
display panel including the OLED device can be reduced
and the color purity thereof can be improved, while the
thickness of the display panel can be reduced. Therefore, it
is advantageous to realize random bending of the organic
light emitting diode display panel.

[0060] Based on the above structure of the OLED device,
this example also provides a method for manufacturing the
OLED device, Including:

[0061] step S101: providing a substrate;

[0062] step S102: providing a green light emitting element
on the substrate;

[0063] step S103: forming a green color resist film layer
on the light exit side of the green light emitting element;
[0064] In this step, a green color resist film layer is formed
by a conventional coating method.

[0065] step S104: forming a pattern including a green
color film layer by adjusting the irradiation time of the
exposure light to the green color resist film layer using a
digital gray scale adjustment method,

[0066] wherein a travel distance of the light emitted from
the green light emitting element in the green color film layer
remains substantially unchanged with a change of the light
exit angle.

[0067] In this step, the green color resist film layer is
exposed using a digital exposure machine, and then the
pattern of the green color film layer is formed by develop-
ment. The digital exposure machine exposes the green color
resist film layer through digital gray scale adjustment
method, the specific exposure principle is as follows: the
digital exposure machine simulates the gray level of expo-
sure light, and the gray level of the exposure light is adjusted
by the voltage pulse width, so as to adjust the exposure time
of the exposure light, and further adjust the exposure amount
to achieve the exposure of the green color resist film layer.
The digital gray scale adjustment exposure method of the
digital exposure machine is a mature technology and it is
unnecessary to go into details here.

[0068] In this example, as shown in FIG. 6, FIG. 7, and
FIG. 8, an area of the green color resist film layer corre-
sponding to the green light emitting element is a first area 11
the green color resist film layer is formed by using negative
photoresist, and the irradiation time of exposure light to the
peripheral edge portion 110 of the first area 11 is less than
the irradiation time of exposure light to the middle portion
111 of the first area 11. Optionally, in this example, in the
direction P from one side edge of the first region 11 toward
the other side edge opposite to the one side edge, the
irradiation time of the exposure light changes in a parabolic
manner. The specific amplitude of the parabola varies
depending on the actual exposure process, the exposure
equipment, and the material of the green color resist film
layer. In this way, the so-formed green color film layer 2 can
satisfy that the travel distance L of the light emitted by the
green light emitting element in the green color film layer
remain change with the change of the light exit angle 6.
[0069] In this example, the method for manufacturing an
OLED device further includes:

[0070] step S201: providing a red light emitting element
and a blue light emitting element on the substrate;

[0071] step S202: forming a red color resist film layer on
a light exit side of the red light emitting element.
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[0072] step S203: forming a pattern including the red color
film layer by adjusting the irradiation time of the exposure
light to the red color resist film layer using a digital gray
scale adjustment method.

[0073] step S301: forming a blue color resist film layer on
a light exit side of the blue light emitting element.

[0074] step S302: forming a pattern including the blue
color film layer by adjusting the irradiation time of the
exposure light to the blue color resist film layer using a
digital gray scale adjustment method.

[0075] And, the travel distance of the light emitted from
the red light emitting element and the blue light emitting
element in the red color film layer and the blue color film
layer respectively, Increases as light exit angles increase, so
that the color purity of the light emitted from the red light
emitting element and the blue light emitting element remains
changed after passing through the red color filter layer and
the blue color filter layer respectively.

[0076] In this example, as shown in FIG. 9, FIG. 10 and
FIG. 11, an area of the red color resist film layer corre-
sponding to the red light emitting element is a second area
12; an area of the blue color resist film layer corresponding
to the blue light emitting element is a third area; the
irradiation time of exposure light to the entire of the second
area 12 is the same; the irradiation time of exposure light to
the entire of the third area is the same. Optionally, in this
example, in the direction P' from the one side edge of the
second region 12 (or the third region) toward the other side
edge opposite to the one side edge, the irradiation time of the
exposure light changes linearly. The specific exposure
amount indicated by the straight line varies depending on the
actual exposure process, the exposure equipment, and the
material of the red color resist film layer (or the blue color
resist film layer). In this way, the so-formed red color film
layer and blue color film layer can satisfy that the travel
distance L1 of the light emitted from the red light emitting
element and the blue light emitting element in the corre-
sponding red color film layer 5 and the blue color film layer
increases as the light exit angle 61 increases.

[0077] It should be noted that the red color film layer and
the blue color film layer may also be prepared by using a
conventional low-temperature yellow light process, and the
specific preparation method is not described again. The
prepared red color film layer and the blue color film layer
can also meet the requirements.

[0078] In addition, in the present example, the manufac-
ture of other structural film layers such as pixel defining
layer, black matrix, flat layer, and the like adopts a conven-
tional manufacturing method, and the encapsulating layer
encapsulates the organic light emitting diode device using a
conventional encapsulation method, which will not be
described in details.

[0079] As described above, by making the travel distance
of the light emitted from the green light emitting element in
the green color film layer remain substantially unchanged
with the change of the light exit angle, the color purity of the
green light passing through the green color film layer can be
prevented from changing, thereby improving the color shift
performance of the green light passing through the green
color film layer, and improving the optical performance of
the green light, and thus further improving the display effect
of the organic light emitting diode device and the display
panel.
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[0080] In some examples, an organic light emitting diode
display panel including any one of the above OLED is
provided. The organic light emitting diode display panel
may also include other conventional components such as an
encapsulating layer and the like.

[0081] By adopting the OLED device described above, the
display effect and display quality of the display panel are
improved.

[0082] In some examples, a display device including any
one of the above organic light emitting diode display panel
is provided. The display device may also include other
conventional components such as circuit boards and the like.
[0083] Through the above organic light emitting diode
display panel, the display effect and display quality of the
display device are improved.

[0084] The display device provided by the present disclo-
sure may be any product or component that has a display
function such as an OLED TV, a display, a mobile phone, a
navigator, and the like.

[0085] It can be understood that the above examples are
merely exemplary examples employed for illustrating the
principle of the present disclosure, but the present disclosure
is not limited thereto. For a person skilled in the art, various
variations and modifications may be made without departing
from the spirit and essence of the present disclosure, and
these variations and modifications are also considered to be
within the protection scope of the present disclosure.

REFERENCE SYMBOLS

[0086] 1.a green light emitting element; 2. A green color
film layer; 3. A red light emitting element; 4. A blue light
emitting elements; 5. a red color film layer; 6. A blue color
film layer; 7. A pixel defining layer; 8. A black matrix; 9. flat
layer; 10. An encapsulating layer; 11. A first area; 110. A
peripheral edge portion of the first area; 111. A middle
portion of the first area; 12. A second area

1. An organic light emitting diode device, including: a

substrate, a green light emitting element on the substrate,
and a green color film layer disposed on a light exit side of
the green light emitting element correspondingly. wherein a
travel distance of a light emitted from the green light
emitting element in the green color film layer remains
substantially unchanged with change of a light exit angle of
the light, wherein the green light emitting element is a point
light-emitting light source, the travel distance refers to a
distance that the light entering from a projection center of
the green color film layer on the substrate and emitted by the
point light emitting light source travels in the green color
film layer when leaving the green color film layer, and the
light exit angle refers to an angle between a propagating
direction of the light emitted from the point light-emitting
light source in the green color film layer and a direction
perpendicular to a surface of the organic light emitting diode
device.

2. The organic light emitting diode device according to

claim 1, wherein the green color film layer is hemispherical.

3. The organic light emitting diode device according to

claim 1, further including:

a red light emitting element on the substrate, and a red
color film layer disposed on a light exit side of the red
light emitting element correspondingly, and

a blue light emitting element on the substrate, and a blue
color film layer disposed on a light exit side of the blue
light emitting element correspondingly,
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a travel distance of a light emitted from the red light
emitting element and the blue light emitting element in
the red color film layer and the blue color film layer
respectively, increases as a light exit angle of the light
increases, so that a color purity of a light emitted from
the red light emitting element and the blue light emit-
ting element remains unchanged after passing through
the red color filter layer and the blue color filter layer
respectively.

4. The organic light emitting diode device according to
claim 3, wherein the red light emitting element and the blue
light emitting element are point light-emitting light sources,
the travel distance refers to a distance that the light entering
from a projection center of the red color film layer or the
blue color film layer on the substrate and emitted by the
point light emitting light source travels in the color film layer
when leaving the red color film layer or the blue color film
layer respectively. and the light exit angle refers to a angle
between the propagating direction of the light emitted from
the point light-emitting light source in the red color film
layer or the blue color film layer and the direction perpen-
dicular to the surface of the organic light emitting diode
device.

5. The organic light emitting diode device according to
claim 3, wherein the red color film layer and the blue color
film layer are both hemispherical.

6. The organic light emitting diode device according to
claim 3, further including a pixel defining layer and a black
matrix, the pixel defining layer is disposed in the same layer
as the red light emitting element, the green light emitting
element and the blue light emitting element, and the pixel
defining layer separates the red light emitting element, the
green light emitting element and the blue light emitting
element from each other,

the black matrix is disposed in the same layer as the red
color film layer, the green color film layer and the blue
color film layer, and the black matrix separates the red
color film layer, the green color film layer and the blue
color film layer from each other; and

a orthogonal projection of the red light emitting element
on the substrate coincides with a orthogonal projection
of the red color film layer on the substrate, a orthogonal
projection of the green light emitting element on the
substrate coincides with a orthogonal projection of the
green color film layer on the substrate, a orthogonal
projection of the blue light emitting element on the
substrate coincides with a orthogonal projection of the
blue color film layer on the substrate, and a orthogonal
projection of the black matrix on the substrate coin-
cides with a orthogonal projection of the pixel defining
layer on the substrate.

7. The organic light emitting diode device according to
claim 6, further including a flat layer that is disposed on a
side of the red color film layer, the green color film layer and
the blue color film layer away from the red light emitting
element, the green light emitting element and the blue light
emitting element.

8. The organic light emitting diode device according to
claim 7, further including a encapsulating layer that is
disposed between the red color film layer, the green color
film layer and the blue color film layer and the red light
emitting element, the green light emitting element and the
blue light emitting element, and that is used to encapsulate
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the red light emitting element, the green light emitting
element and the blue light emitting element.

9. An organic light emitting diode display panel, Includ-
ing the organic light emitting diode device according to
claim 1.

10. A method for manufacturing an organic light emitting
diode device, including:

providing a substrate,

providing a green light emitting element on the substrate,

forming a green color resist film layer on a light exit side

of the green light emitting element;

forming a pattern including a green color film layer by

adjusting a irradiation time of the exposure light irra-
diated to the green color resist film layer using a digital
gray scale adjustment method,

wherein a travel distance of a light emitted from the green

light emitting element in the green color film layer
remains substantially unchanged with change of a light
exit angle of the light, wherein the green light emitting
element is a point light-emitting light source, the travel
distance refers to a distance that the light entering from
a projection center of the green color film layer on the
substrate and emitted by the point light emitting light
source travels in the green color film layer when
leaving the green color film layer, and the light exit
angle refers to an angle between a propagating direc-
tion of the light emitted from the point light-emitting
light source in the green color film layer and a direction
perpendicular to a surface of the organic light emitting
diode device.

11. The method for manufacturing an organic light emit-
ting diode device according to claim 10, wherein an area of
the green color resist film layer corresponding to the green
light emitting element is a first area;

the green color resist film layer uses negative photoresist,

and a irradiation time of exposure light irradiated to a
peripheral edge portion of the first area is less than a
irradiation time of exposure light irradiated to a middle
portion of the first area.

12. The method for manufacturing an organic light emit-
ting diode device according to claim 10, further including:

providing a red light emitting element and a blue light

emitting element on the substrate;

forming a red color resist film layer on a light exit side of

the red light emitting element;

forming a pattern including the red color film layer by

adjusting a irradiation time of a exposure light irradi-
ated to the red color resist film layer using a digital gray
scale adjustment method,

forming a blue color resist film layer on a light exit side

of the blue light emitting element;

forming a pattern including the blue color film layer by

adjusting a irradiation time of the exposure light irra-
diated to the blue color resist layer film using a digital
gray scale adjustment method;

wherein a travel distance of the light emitted from the red

light emitting element and the blue light emitting
element in the red color film layer and the blue color
film layer respectively, increase as light exit angles
increase, so that the color purity of a light emitted from
the red light emitting element and the blue light emit-
ting element remains unchanged after passing through
the red color filter layer and the blue color filter layer
respectively.
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13. The method for manufacturing an organic light emit-
ting diode device according to claim 12, wherein an area of
the red color resist film layer corresponding to the red light
emitting element is a second area; and an area of the blue
color resist film layer corresponding to the blue light emit-
ting element is a third area;

an irradiation time of exposure light irradiated to the

second area is the same on the entire portion; and

an irradiation time of exposure light irradiated to the third

area is the same on the entire portion.

14. The method for manufacturing an organic light emit-
ting diode device according to claim 12, wherein the red
light emitting element and the blue light emitting element
are point light-emitting light sources, the travel distance
refers to a distance that the light entering from a projection
center of the red color film layer or the blue color film layer
on the substrate and emitted by the point light emitting light
source travels in the color film layer when leaving the red
color film layer or the blue color film layer respectively, and
the light exit angle refers to a angle between a propagating
direction of the light emitted from the point light-emitting
light source in the red color film layer or the blue color film
layer and a direction perpendicular to a surface of the
organic light emitting diode device.

15. A display device, including the organic light emitting
diode display panel according to claim 9.

* % % k¥
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