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(57) ABSTRACT

The present invention provides an organic light emitting
diode display panel and a display device, and relates to the
field of display technology, which can solve the problem that
the display contrast of an existing organic light emitting diode
display panel and an existing display device is reduced due to
the reflection of ambient light. In the organic light emitting
diode display panel and the display device of the present
invention, a light gathering unit and a light absorption layer
matched with each other are arranged in pixel defining
regions, so that the incident ambient light can be gathered by
the light gathering unit to the light absorption layer and
absorbed by the light absorption layer, to reduce ambient light
outgoing from the display panel due to reflection, and
increase the contrast of the display panel.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY PANEL AND DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technology, and particularly relates to an organic light emit-
ting diode display panel and a display device.

BACKGROUND OF THE INVENTION

[0002] In an organic light emitting diode display device,
ambient light can be reflected on the surfaces of a light emit-
ting layer and a metal electrode. When the external back-
ground light is strong, part of the reflected light enters the eyes
of an observer, so that the contrast of display parts is obvi-
ously reduced and the display effect ofa display is influenced.
[0003] FIG. 1 is a structural schematic diagram of a a top
emission display panel of an organic light emitting diode
display device in the prior art, including a first substrate 1 and
a second substrate 11 which are oppositely arranged; the first
substrate 1 includes a plurality of pixel regions 12 and pixel
defining regions 13, each of which is located between adja-
cent pixel regions 12; each of the pixel regions 12 includes an
anode 2, an organic light emitting functional layer 14 and a
cathode 8 which are successively arranged on the first sub-
strate 1, and the light emitted by the organic light emitting
functional layer 14 is sent out from the second substrate 11
(denoted by arrows in FIG. 1); each of the pixel defining
regions 13 includes a pixel defining layer 6 arranged on the
first substrate 1.

[0004] The cathode 8 covers the organic light emitting
functional layer 14 and the pixel defining layer 6, and a buffer
layer 9 is arranged on the cathode 8, and the buffer layer 9 is
in contact with the second substrate 11.

[0005] In general, the organic light emitting functional
layer 14 includes a first functional layer 3 (generally includ-
ing a hole injection layer and an electron transport layer)
connected with the anode 2, a light emitting layer 4 for emit-
ting light, and a second functional layer 5 (generally includ-
ing an electron transport layer and an electron injection layer)
connected with the cathode.

[0006] After entering the second substrate 11, external
ambient light can be reflected on the surfaces of the organic
light emitting functional layer 14 and the cathode 8. When the
external ambient light is strong, part of the reflected light
enters the eyes of an observer so that the contrast of display
parts is obviously reduced and the display effect of a display
is influenced.

[0007] Inthe priorart, a ¥4 wavelength polaroid is attached
to the surface of the display parts to reduce the reflection on
the surfaces of organic light emitting diode devices. By adopt-
ing this method, the contrast can be increased, but 60% of
emitted light is absorbed or lost by the Y4 wavelength
polaroid, and the cost of the polaroid is high.

[0008] Secondly, there is also a technology of adding an
extinction interference layer to an organic light emitting dis-
play device in the prior art, which can also increase the con-
trast, but a matching relationship between highest occupied
molecular orbital energy level and lowest unoccupied
molecular orbital energy level of the extinction interference
layer and other layer has to be considered.

[0009] Thirdly, there is also a technology of adding a light
absorption layer to a display device in the prior art, which can
reduce reflection of ambient light after entering the interior of
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the display device, but the light emitted by organic light
emitting diode devices is absorbed partially at the same time,
so improvement on the contrast of the display device is not
obvious.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is solving the
problem that the display contrast of organic light emitting
diode display panel and display device in the prior art is
reduced due to reflection of ambient light, and providing
organic light emitting diode display panel and display device
capable of increasing the contrast.

[0011] A technical solution adopted for solving the techni-
cal problem of the present invention is the organic light emit-
ting diode display panel, including a first substrate and a
second substrate which are oppositely arranged, wherein the
first substrate comprises a plurality of pixel regions and pixel
defining regions, each of which is located between two adja-
cent pixel regions; each of the pixel regions includes an
anode, an organic light emitting functional layer and a cath-
ode arranged on the first substrate, and each of the pixel
defining regions is provided with a pixel defining layer
therein; a light absorption layer matched with a position of an
end face of the pixel defining layer facing the second sub-
strate, wherein the light absorption layer is used for absorbing
irradiation light; and a light gathering unit which is matched
with the light absorption layer and used for gathering light
incident on the light gathering unit from outside and irradiat-
ing the gathered light to the light absorption layer, to allow the
light absorption layer to absorb the gathered light.

[0012] Preferably, the light gathering unit includes at least
one plane convex lens; each plane convex lens comprises a
plane part for receiving incident light from outside and a
protrusion part for gathering light; the protrusion part faces
the light absorption layer; and the plane part is parallel to the
plane where the light absorption layer is located.

[0013] Preferably, the light gathering unit includes a plu-
rality of plane convex lenses, and the plane convex lenses are
uniformly distributed in a region corresponding to a region
where the light absorption layer is located.

[0014] In some embodiments, the light absorption layer is
arranged on a surface of the pixel defining layer facing the
second substrate. The cathode covers the organic light emit-
ting functional layer and the light absorption layer. A buffer
layer is further arranged on the cathode, and the plane part is
in contact with the second substrate, and the protrusion part is
located in the buffer layer.

[0015] In other embodiments, the cathode covers the
organic light emitting functional layer and the end face of the
pixel defining layer facing the second substrate. The light
absorption layer is arranged on the cathode. A buffer layer is
further arranged on the cathode and the light absorption layer,
and the plane part is in contact with the second substrate, and
the protrusion part is located in the buffer layer.

[0016] Preferably, the refractive index of the material of the
light gathering unit is larger than the refractive index of the
material of the buffer layer.

[0017] Preferably, the refractive index of the material of the
light gathering unit is within a range of 1.6-2.0, and the
refractive index of the material of the buffer layer is within a
range of 1.4-1.6.

[0018] Preferably, the diameter of the plane part is within a
range of 1 pm-5 pm, and the height of the protrusion part is
within a range of 5 um-7 um.
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[0019] Preferably, the light absorption layer is made of a
black light absorbing material.

[0020] Preferably, the black light absorbing material is any
one of black epoxy resin, molybdenum oxide, carbon black
and titanium suboxide.

[0021] Another object of the present invention is providing
a display device which includes the organic light emitting
diode display panel described above.

[0022] Intheorganic light emitting diode display panel and
display device of the present invention, the light absorption
layer and the light gathering unit matched with each other are
added in the pixel defining regions, and ambient light incident
on the light gathering unit is gathered by the light gathering
unit to the light absorption layer and absorbed by the light
absorption layer, to reduce ambient light outgoing from the
organic light emitting diode display panel due to reflection,
and increase the contrast of the organic light emitting diode
display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a structural schematic diagram of an
organic light emitting diode display panel in the prior art.
[0024] FIG. 2 is a structural schematic diagram of an
organic light emitting diode display panel in embodiment 1 of
the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0025] To make the person skilled in the art better under-
stand the technical solution of the present invention, the
present invention is further described below in detail in con-
junction with the accompanying drawings and the specific
embodiments.

Embodiment 1

[0026] As shown in FIG. 2, the embodiment provides an
organic light emitting diode display panel, including a first
substrate 1 and a second substrate 11 which are oppositely
arranged; the first substrate 1 includes a plurality of pixel
regions 12 and pixel defining regions 13, each of which is
located between two adjacent pixel regions 12; each of the
pixel regions 12 includes an anode 2, an organic light emitting
functional layer 14 and a cathode 8 which are successively
arranged on the first substrate 1, and the light emitted by the
organic light emitting functional layer 14 outgoes from the
second substrate 11 (denoted by arrows in FIG. 2); each of the
pixel defining regions 13 includes a pixel defining layer 6
arranged on the first substrate 1; the first substrate 1 further
includes: alight absorption layer 7 matched with a position of
an end face of the pixel defining layer 6 facing the second
substrate 11, wherein the light absorption layer 7 is used for
absorbing irradiation light; and a light gathering unit 10
which is matched with the light absorption layer 7 and used
for gathering light incident on the light gathering unit 10 from
outside and irradiating the gathered light to the light absorp-
tion layer 7 to allow the light absorption layer to absorb the
gathered light.

[0027] In the organic light emitting diode display panel of
the present invention, the light absorption layer 7 and the light
gathering unit 10 matched with each other are added in the
pixel defining regions 13, and ambient light incident on the
light gathering unit 10 is gathered by the light gathering unit
10 to the light absorption layer 7 and absorbed by the light
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absorption layer, to reduce ambient light outgoing from the
organic light emitting diode display panel due to reflection,
and thus increase the contrast of the organic light emitting
diode display panel.

[0028] Specifically, the light absorption layer 7 is made of
ablack light absorbing material. For example, the black light
absorbing material is any one of black epoxy resin, molyb-
denum oxide, carbon black and titanium suboxide.

[0029] It should be understood that the above black light
absorbing material is used for absorbing light, and is not
limited to the description in the embodiment. The black light
absorbing material can be formed on an end face of the pixel
defining layer 6 facing the second substrate 11 by coating or
other methods, and a pattern of the corresponding light
absorption layer 7 is formed by a patterning process.

[0030] The light gathering unit 10 may be, for example, a
convex lens, lens array or other structures with light gathering
function, and is not defined herein.

[0031] Preferably, a projection area of the light absorption
layer 7 on the second substrate 11 is equal to a projection area
of the end face of the pixel defining layer 6 facing the second
substrate 11 on the second substrate 11. As such, the light
absorption layer 7 maximally uses the area of the pixel defin-
ing layer 6 while not affecting the display of the pixel regions
12.

[0032] Preferably, projection areas of the light gathering
unit 10 and the light absorption layer 7 on the second substrate
11 are equal. This ensures that the light gathering unit 10 can
project the gathered light to the light absorption layer 7,
instead of projecting it to the organic light emitting functional
layer 14 to cause reflection again.

[0033] As shown in FIG. 2, the light gathering unit 10 is a
plane convex lens. Preferably, the organic light emitting diode
display panel includes a plurality of plane convex lenses, and
the plurality of plane convex lenses are uniformly distributed
in a region corresponding to a region where the light absorp-
tion layer 7 is located, to maximally receive the incident light.
Bach plane convex lens includes a plane part for receiving
incident light from outside and a protrusion part for gathering
light; the protrusion part faces the light absorption layer 7,
and the plane part is parallel to a plane where the light absorp-
tion layer 7 is located.

[0034] The plane convex lenses may be formed of acrylic
UV curable resin, epoxy UV curable resin or thermosetting
resin, etc. The plane convex lens may be directly fabricated on
aglass substrate. For example, the light gathering unit 10 may
be directly fabricated on the second substrate 11.

[0035] As shown in FIG. 2, the light absorption layer 7 is
arranged on the end face of the pixel defining layer 6 facing
the second substrate 11; and the cathode 8 covers the organic
light emitting functional layer 14 and the light absorption
layer 7.

[0036] A buffer layer 9 is also arranged on the cathode 8,
and the protrusion part of the plane convex lens is located in
the buffer layer 9, and the plane part of the plane convex lens
is in contact with the second substrate 11. The plane convex
lenses may also be fabricated on the buffer layer 9.

[0037] As shown in FIG. 2, the organic light emitting func-
tional layer 14 includes a first functional layer 3 (generally
including a hole injection layer and an electron transport
layer) connected with the anode 2, a light emitting layer 4 for
emitting light, and a second functional layer 5 (generally
including an electron transport layer and an electron injection
layer) connected with the cathode 8. The organic light emit-
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ting functional layer 14 serves as a light source of the organic
light emitting diode display panel.

[0038] Specifically, the refractive index of the material of
the light gathering unit 10 is larger than the refractive index of
the material of the buffer layer 9. This is favorable for ambient
light irradiating on the light gathering unit 10 to be all gath-
ered on the light absorption layer 7. For example, the refrac-
tive index of the material of the light gathering unit 10 is
1.6-2.0, and the refractive index of the material of the buffer
layer is 1.4-1.6.

[0039] Preferably, the material of the bufferlayer is any one
of acrylic resin, epoxy resin and silicon.

[0040] Preferably, the diameter of the plane part of the
plane convex lens is within a range of 1 um-5 um, and the
height of the protrusion part is within a range of 5 um-7 pm.
As such, the size of the plane convex lens is matched with a
common interval of the pixel regions 12 in the prior art, to
gather ambient light to the light absorption layer 7.

[0041] The structure described above is a general structure
of a top emission organic light emitting diode display panel,
and it is also possible to adopt other types of organic light
emitting diode display panels.

[0042] Preparation methods of the organic light emitting
diode display panel of the present invention fall within the
prior art, and are not described herein one by one in detail. It
needs to be noted that the size of the region where the light
gathering unit 10 is located can be adjusted according to the
specific intervals of the pixel regions 12, and the specific
refractive indices of the material of the light gathering unit
and the material of the buffer layer 9, so that the ambient light
irradiating the light gathering unit 10 is gathered on the light
absorption layer 7 while not affecting the display of the pixel
regions 12.

Embodiment 2

[0043] The embodiment provides an organic light emitting
diode display panel, difference of which from embodiment 1
is in that: the cathode 8 covers the organic light emitting
functional layer 14 and the end face of the pixel defining layer
6 facing the second substrate 11; and the light absorption
layer 7 is located at a position on the cathode 8 corresponding
to the end face of the pixel defining layer 6 facing the second
substrate 11.

[0044] Abuffer layer9is also arranged on the cathode 8 and
the light absorption layer 7, and the protrusion part of the
plane convex lens is located in the buffer layer9, and the plane
part of the plane convex lens is in contact with the second
substrate.

[0045] Other structures are the same as those in embodi-
ment 1, and are not described herein one by one in detail.

Embodiment 3

[0046] The embodiment provides an organic light emitting
diode display device including the display panel described
above.

[0047] Tt should be understood that the display panel of the
present invention is not limited to an organic light emitting
diode display panel, and in the case of a liquid crystal display
panel, it only needs to arrange corresponding plane convex
lenses in regions of the liquid crystal display panel corre-
sponding to the black matrixes.

[0048] Itshould be understood that the above embodiments
are only exemplary embodiments for illustrating the principle
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of the present invention, however, the present invention is not
limited thereto. Various modifications and improvements can
be made by the person skilled in the art without departing
from the spirit and essence of the present invention, and these
modifications and improvements should also be considered to
be within the protection scope of the present invention.

1-15. (canceled)

16. An organic light emitting diode display panel, compris-

ing:

a first substrate and a second substrate which are oppositely
arranged, wherein the first substrate comprises a plural-
ity of pixel regions and pixel defining regions, each of
which is located between two adjacent pixel regions;
each of the pixel regions includes an anode, an organic
light emitting functional layer and a cathode which are
arranged on the first substrate, and each of the pixel
defining regions is provided with a pixel defining layer
therein;

a light absorption layer matched with a position of an end
face of the pixel defining layer facing the second sub-
strate, wherein the light absorption layer is used for
absorbing irradiation light; and

a light gathering unit which is matched with the light
absorption layer and used for gathering the light incident
on the light gathering unit from outside and irradiating
the gathered light to the light absorption layer, to allow
the light absorption layer to absorb the gathered light.

17. The display panel according to claim 16, wherein

the light gathering unit comprises at least one plane convex
lens; each plane convex lens comprises a plane part for
receiving incident light from outside and a protrusion
part for gathering light; the protrusion part faces the light
absorption layer; and the plane part is parallel to a plane
where the light absorption layer is located.

18. The display panel according to claim 17, wherein

the light gathering unit comprises a plurality of plane con-
vex lenses, and the plane convex lenses are uniformly
distributed in a region corresponding to a region where
the light absorption layer is located.

19. The display panel according to claim 17, wherein

the light absorption layer is arranged on a surface of the
pixel defining layer facing the second substrate.

20. The display panel according to claim 18, wherein

the light absorption layer is arranged on a surface of the
pixel defining layer facing the second substrate.

21. The display panel according to claim 19, wherein

the cathode covers the organic light emitting functional
layer and the light absorption layer.

22. The display panel according to claim 21, wherein

a buffer layer is further arranged on the cathode; and

the plane part is in contact with the second substrate, and
the protrusion part is located in the buffer layer.

23. The display panel according to claim 17, wherein

the cathode covers the organic light emitting functional
layer and the end face of the pixel defining layer facing
the second substrate.

24. The display panel according to claim 18, wherein

the cathode covers the organic light emitting functional
layer and the end face of the pixel defining layer facing
the second substrate.

25. The display panel according to claim 23, wherein

the light absorption layer is arranged on the cathode.
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26. The display panel according to claim 25, wherein

a buffer layer is further arranged on the cathode and the
light absorption layer; and

the plane part is in contact with the second substrate, and
the protrusion part is located in the buffer layer.

27. The display panel according to claim 22, wherein

the refractive index of the material of the light gathering
unit is larger than the refractive index of the material of
the buffer layer.

28. The display panel according to claim 26, wherein

the refractive index of the material of the light gathering
unit is larger than the refractive index of the material of
the buffer layer.

29. The display panel according to claim 27, wherein

the refractive index of the material of the light gathering
unit is within a range of 1.6-2.0, and the refractive index
of the material of the buffer layer is within a range of
1.4-16.
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30. The display panel according to claim 28, wherein

the refractive index of the material of the light gathering
unit is within a range of 1.6-2.0, and the refractive index
of the material of the buffer layer is within a range of
1.4-16.

31. The display panel according to claim 17, wherein

the diameter of the plane part is within a range of 1 pm-5
um, and the height of the protrusionpart is within arange
of 5 um-7 m.

32. The display panel according to claim 18, wherein

the diameter of the plane part is within a range of 1 pm-5
pm, and the height of the protrusion part is within a range
of 5 um-7 um.

33. The display panel according to claim 16, wherein

the light absorption layer is made of a black light absorbing
material.

34. The display panel according to claim 33, wherein

the black light absorbing material is any one of black epoxy
resin, molybdenum oxide, carbon black and titanium
suboxide.

35. An organic light emitting diode display device, com-

prising the display panel of claim 16.
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