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OLED DISPLAY PANEL AND OLED DISPLAY
DEVICE

FIELD OF INVENTION

[0001] The invention relates to a display technology and
more particularly, to an organic light emitting diode (OLED)
display panel and an OLED device.

BACKGROUND OF INVENTION

[0002] In organic light emitting diode (OLED) display
panels, the OLED display panel includes a gate electrode
metal layer and a source/drain electrode metal layer. During
the using processes of OLED display panels, outer light
emits downward through an organic light emitting layer.
Outer light may be reflected from the gate electrode layer
and source/drain metal layer and the reflected light may
transmit through the light emitting layer. Therefore, the
reflected light and light emitted from the organic light
emitting layer co-exist, which can result in light interference
between the reflected light and light emitted from the
organic light-emitting layer. Thus, it also can result in lower
visual interference and negative influence on the light-
emitting performance of the OLED display panel.

SUMMARY OF INVENTION

[0003] The present invention provides an OLED display
panel and OLED display device to solve issues occurred in
conventional OLED display panels. For example, outward
light reflected from the gate electrode metal layer and
source/drain electrode metal layer result in interference with
light emitted from the OLED emitting layer and bad light-
emitting performance of OLED display panel.

[0004] An embodiment of the present invention provides
an organic light emitting diode (OLED) display panel,
including: a substrate; a thin film transistor array function
layer disposed on the substrate; a planarization layer dis-
posed on the thin film transistor array function layer; an
anode electrode disposed on the planarization layer; and a
pixel definition layer disposed on the anode electrode. The
planarization layer and/or the pixel definition layer include
a plurality of light-absorbing bodies used for absorbing an
incident light emitted from outside the OLED display panel.
The light-absorbing bodies are doped in the planarization
layer and/or the pixel definition layer. A material of the
light-absorbing bodies is one or at least two selected from a
group consisting of carbon nanotube, nickel-iron alloy and
benzothiophene chemicals; and when the planarization layer
is doped with the light-absorbing bodies, a particle size of
the light-absorbing bodies is less than a thickness of the
planarization layer. When the pixel definition layer is doped
with the light-absorbing bodies, the particle size of the
light-absorbing bodies is less than a thickness of the pixel
definition layer.

[0005] In OLED display panel of the present invention,
when the planarization layer is doped with the light-absorb-
ing bodies, the particle size of the light-absorbing bodies is
less than or equal to one third thickness of the planarization
layer.

[0006] In OLED display panel of the present invention,
the light-absorbing bodies are distributed uniformly in the
planarization layer and/or the pixel definition layer.

[0007] In OLED display panel of the present invention,
when the planarization layer is doped with the light-absorb-
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ing bodies, a doping ratio of the light-absorbing bodies and
the planarization layer is less than or equal to 35 to 100.
When the pixel definition layer is doped with the light-
absorbing bodies, a doping ratio of the light-absorbing
bodies and the pixel definition layer is less than or equal to
35 to 100.

[0008] In OLED display panel of the present invention,
the thin film transistor array function layer includes an active
layer, a first insulating layer, a first gate metal layer, a second
insulating layer, a second gate metal layer, an interlayer
dielectric layer and a source/drain metal layer on the sub-
strate in sequence.

[0009] Another embodiment of the present invention pro-
vides an organic light emitting diode (OLED) display device
which includes an OLED display panel. The OLED display
panel includes a substrate; a thin film transistor array func-
tion layer disposed on the substrate; a planarization layer
disposed on the thin film transistor array function layer; an
anode electrode disposed on the planarization layer, and a
pixel definition layer disposed on the anode electrode.
Further, the planarization layer and/or the pixel definition
layer comprise a plurality of light-absorbing bodies used for
absorbing an incident light emitted from outside the OLED
display panel, the light-absorbing bodies doped in the pla-
narization layer and/or the pixel definition layer.

[0010] In OLED display panel of the present invention,
when the planarization layer is doped with the light-absorb-
ing bodies, a particle size of the light-absorbing bodies is
less than a thickness of the planarization layer. When the
pixel definition layer is doped with the light-absorbing
bodies, the particle size of the light-absorbing bodies is less
than a thickness of the pixel definition layer.

[0011] In OLED display panel of the present invention,
when the planarization layer is doped with the light-absorb-
ing bodies, the particle size of the light-absorbing bodies is
less than one third thickness of the planarization layer.
[0012] In OLED display panel of the present invention,
the light-absorbing bodies are distributed uniformly in the
planarization layer and/or the pixel definition layer.

[0013] In OLED display panel of the present invention,
when the planarization layer is doped with the light-absorb-
ing bodies, a doping ratio of the light-absorbing bodies and
the planarization layer is less than or equal to 35 to 100.
When the pixel definition layer is doped with the light-
absorbing bodies, a doping ratio of the light-absorbing
bodies and the pixel definition layer is less than or equal to
35 to 100.

[0014] In OLED display panel of the present invention, a
material of the light-absorbing bodies is one or at least two
selected from a group consisting of carbon nanotube, nickel-
iron alloy and benzothiophene chemicals.

[0015] In OLED display panel of the present invention,
the thin film transistor array function layer comprises an
active layer, a first insulating layer, a first gate metal layer,
a second insulating layer, a second gate metal layer, an
interlayer dielectric layer and a source/drain metal layer on
the substrate in sequence.

[0016] Comparing to conventional display panels, OLED
display panel and OLED display device according to the
present invention utilize the light-absorbing bodies doped in
the planarization layer and/or the pixel definition layer to
absorb incident light emitted from outside the OLED display
panel and to eliminate outer light reflected from the array
function layer inside the OLED display panel and also lower
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the influence on the light-emitting layer from the reflected
light. Therefore, only very minimum light is reflected and it
can solve the problems occurred from conventional display
panels. For example, outer light is reflected from the gate
electrode layer and source/drain metal layer and can result in
light interference between the reflected light and light emit-
ted from the organic light-emitting layer. Therefore, the
present invention can result in clear image and better pet-
formance and lower visual interference with OLED panels
can effectively solve those issues occurred from conven-
tional display panels.

DESCRIPTION OF DRAWINGS

[0017] The accompanying figures to be used in the
description of embodiments of the present disclosure or
prior art will be described in brief to more clearly illustrate
the technical solutions of the embodiments or the prior art.
The accompanying figures described below are only part of
the embodiments of the present disclosure, from which
figures those skilled in the art can derive further figures
without making any inventive efforts.

[0018] FIG. 1 is a schematic structural diagram of an
organic light emitting diode (OLED) display panel accord-
ing to a first embodiment of the present invention.

[0019] FIG. 2 is a schematic structural diagram of an
OLED display panel according to a second embodiment of
the present invention.

[0020] FIG. 3 is a schematic structural diagram of an
OLED display panel according to a third embodiment of the
present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0021] The embodiments of the present disclosure are
described in detail hereinafter. Examples of the described
embodiments are given in the accompanying drawings,
wherein the identical or similar reference numerals con-
stantly denote the identical or similar elements or elements
having the identical or similar functions. The specific
embodiments described with reference to the attached draw-
ings are all exemplary and are intended to illustrate and
interpret the present disclosure, which shall not be construed
as causing limitations to the present disclosure.

[0022] An embodiment of the present invention provides
an organic light emitting diode (OLED) display panel,
including: a substrate; a thin film transistor array function
layer disposed on the substrate; a planarization layer dis-
posed on the thin film transistor array function layer; an
anode electrode disposed on the planarization layer; and a
pixel definition layer disposed on the anode electrode. The
planarization layer and/or the pixel definition layer include
a plurality of light-absorbing bodies used for absorbing an
incident light emitted from outside the OLED display panel.
The light-absorbing bodies are doped in the planarization
layer (first embodiment) or the pixel definition layer (second
embodiment) or doped both in the planarization layer (first
embodiment) and the pixel definition layer (third embodi-
ment).

[0023] Referring to FIG.1, FIG. 1 is a schematic structural
diagram of an OLED display panel according to a first
embodiment of the present invention. The OLED display
panel 100 of the first embodiment includes a substrate 11, a
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thin film transistor array function layer 12, a planarization
layer 13, an anode electrode 14, a pixel definition layer 15,
and a spacer 16.

[0024] The thin film transistor array function layer 12 is
disposed on the substrate 11. The planarization layer 13 is
disposed on the thin film transistor (TFT) array function
layer 12. The anode electrode 14 is disposed on the pla-
narization layer 13. The pixel definition layer 15 is disposed
on the anode electrode 14. The spacer 16 is disposed on the
pixel definition layer 15. The planarization layer 13 includes
a plurality of light-absorbing bodies 131 used for absorbing
incident light emitted from outside the OLED display panel.
The light-absorbing bodies 131 are doped in the planariza-
tion layer.

[0025] In the first embodiment, when the outer light emits
downward through the organic light emitting layer, light-
absorbing bodies 131 doped in the planarization layer 13
absorbs most part of light and only little part of light can
transmit to the first gate electrode metal layer 123 and the
second gate electrode metal layer 125 or other layers in the
TFT array function layer 12. Therefore, only very minimum
light 1s reflected, which can result in clear image and better
performance and lower visual interference in the OLED
panels.

[0026] Regarding the forming processes of the planariza-
tion layer 13, at the beginning, prepare materials for the
planarization layer. Material of the planarization layer 13 is
a solution with high-concentration. Then, mix up the light-
absorbing bodies 131 in the material of the planarization
layer 13 and mix it in a uniform way. Then, coat the mixed
solution on the TFT array function layer 12. Finally, dry the
mixed solution to form the planarization layer 13.

[0027] For making sure the planarization layer 13 with
good planarization function and forming-film effect, the
doping proportion of the light-absorbing bodies 131 and the
planarization layer 13 can be less than or equal to 35:100. In
other words, the doping proportion of the light-absorbing
bodies 131 and the dried mixed solution (the planarization
layer 13) can be less than or equal to 35:100. For making
sure the light-absorbing bodies 131 with good light-absorb-
ing performance, the doping proportion of the light-absorb-
ing bodies 131 and the dried mixed solution (the planariza-
tion layer 13) can be greater than or equal to 1:10.

[0028] Material of the light-absorbing bodies 131 is one or
at least two selected from a group consisting of carbon
nanotube, nickel-iron alloy, and benzothiophene chemicals.
Therefore, the material of the light-absorbing bodies 131 can
be carbon nanotube, nickel-iron alloy, and benzothiophene
chemicals. Further, the light-absorbing bodies 131 can
include two materials doped in the planarization layer 13 or
three materials doped in the planarization layer 13.

[0029] The particle size of the light-absorbing bodies 131
is less than a thickness of the planarization layer 13. This
arrangement is good for forming a film of the planarization
layer 13. Furthermore, the particle size of the light-absorb-
ing bodies 131 is less than one third thickness of the
planarization layer 13. The planarization layer 13 is func-
tioned on the top surface of the TFT array function layer 12
to form an anode electrode 14. Therefore, the planarization
layer 13 shall have a certain levelling property. Thus, when
the particle size of the light-absorbing bodies 131 is less than
one third thickness of the planarization layer 13, the pla-
narization layer 13 has better performance.
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[0030] At another aspect, the light-absorbing bodies 131
are uniformly distributed in the planarization layer 13. This
arrangement is good for forming a film of the planarization
layer 13 and also improves the light-absorbing performance
of the light-absorbing bodies 131 in the planarization layer
13. In the OLED display panel of the present invention, the
TFT array function layer 12 comprises an active layer 121,
a first insulating layer 122, a first gate metal layer 123, a
second insulating layer 124, a second gate metal layer 125,
an interlayer dielectric layer 126, and a source/drain metal
layer 127 on the substrate in sequence.

[0031] Referring to FIG. 2, the OLED display panel 200
according to a second embodiment of the present invention
includes a substrate 21, a thin film transistor array function
layer 22, a planarization layer 23, an anode electrode 24, a
pixel definition layer 25, and a spacer 26. The difference
between the first embodiment and the second embodiment is
the pixel definition layer 25 including the light-absorbing
bodies 251 for absorbing the incident light emitted from
outside the OLED display. The light-absorbing bodies 251
are doped in the pixel definition layer 25.

[0032] In the second embodiment, when the outer light
emits downward through the organic light emitting layer,
light-absorbing bodies 251 doped in the pixel definition
layer 25 absorbs most part of light and only little part of light
can transmit to the first gate electrode metal layer and the
second gate electrode metal layer or other layers in the TFT
array function layer 22. Therefore, only very minimum light
is reflected, which can result in clear image and better
performance and lower visual interference with OLED pan-
els.

[0033] Regarding the forming processes of the pixel defi-
nition layer 25, at the beginning, prepare materials for the
pixel definition layer 25. Material of the pixel definition
layer 25 is a solution with high-concentration. Then, mix up
the light-absorbing bodies 131 in the material of pixel
definition layer 25 and mix it in a uniform way to form a
mixed solution. Then, coat the mixed solution on the anode
electrode 24. Finally, dry the mixed solution to form the
pixel definition layer 25.

[0034] For making sure the pixel definition layer 25 with
good forming-film effect, the doping proportion of the
light-absorbing bodies 251 and the pixel definition layer 25
can be less than or equal to 35:100. In other words, the
doping proportion of the light-absorbing bodies 251 and the
dried mixed solution (the pixel definition layer 25) can be
less than or equal to 35:100. For making sure the light-
absorbing bodies 251 with good light-absorbing perfor-
mance, the doping proportion of the light-absorbing bodies
251 and the dried mixed solution (the pixel definition layer
25) can be greater than or equal to 1:10.

[0035] The particle size of the light-absorbing bodies 251
is less than a thickness of the pixel definition layer 25. This
arrangement is good for forming a film of the pixel definition
layer 25. The light-absorbing bodies 251 are uniformly
distributed in the pixel definition layer 25. This arrangement
improves the light-absorbing performance of the light-ab-
sorbing bodies 251.

[0036] Referring to FIG. 3, an OLED display panel 300 of
the third embodiment includes a substrate 31, a TFT array
function layer 32, a planarization layer 33, an anode elec-
trode 34, a pixel definition layer 35, and a spacer 36. The
difference between the third embodiment and the first
embodiment is the planarization layer 33 the pixel definition
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layer 35 including the light-absorbing bodies for absorbing
the incident light emitted from outside the OLED display.
The light-absorbing bodies are doped in the planarization
layer 33 and in the pixel definition layer 35. The light-
absorbing bodies doped in the planarization layer 33 are the
first light-absorbing bodies 331. The light-absorbing bodies
doped in the pixel definition layer 35 are the second light-
absorbing bodies 351. In third embodiment. the present
invention dopes the light-absorbing bodies both in the
planarization layer 33 and in the pixel definition layer 35 to
improve the light-absorbing performance. The first light-
absorbing bodies 331 doped in the planarization layer 33 and
the light-absorbing bodies of the first embodiment are the
same. More details can be referenced by the first embodi-
ment. The second light-absorbing bodies 351 doped in the
pixel definition layer 35 and the light-absorbing bodies of
the second embodiment are the same. More details can be
referenced by the second embodiment.

[0037] An embodiment of the present invention provides
an organic light emitting diode (OLED) device and the
OLED device includes a display panel, including: a sub-
strate; a thin film transistor array function layer disposed on
the substrate; a planarization layer disposed on the thin film
transistor array function layer; an anode electrode disposed
on the planarization layer; and a pixel definition layer
disposed on the anode electrode. The planarization layer
and/or the pixel definition layer include a plurality of
light-absorbing bodies used for absorbing incident light
emitted from outside the OLED display panel. The light-
absorbing bodies are doped in the planarization layer and/or
the pixel definition layer.

[0038] In the OLED display panel of the present inven-
tion, when the planarization layer is doped with the light-
absorbing bodies, a particle size of the light-absorbing
bodies is less than a thickness of the planarization layer;
when the pixel definition layer is doped with the light-
absorbing bodies, the particle size of the light-absorbing
bodies is less than a thickness of the pixel definition layer.
[0039] In the OLED display panel of the present inven-
tion, when the planarization layer is doped with the light-
absorbing bodies, the particle size of the light-absorbing
bodies is less than or equal to one third thickness of the
planarization layer.

[0040] In the OLED display panel of the present inven-
tion, the light-absorbing bodies are distributed uniformly in
the planarization layer and/or the pixel definition layer.
[0041] In the OLED display panel of the present inven-
tion, when the planarization layer is doped with the light-
absorbing bodies, a doping ratio of the light-absorbing
bodies and the planarization layer is less than or equal to 35
to 100; when the pixel definition layer is doped with the
light-absorbing bodies, a doping ratio of the light-absorbing
bodies and the pixel definition layer is less than or equal to
35 to 100.

[0042] In the OLED display panel of the present inven-
tion, a material of the light-absorbing bodies is one or at least
two selected from a group consisting of carbon nanotube,
nickel-iron alloy, and benzothiophene chemicals.

[0043] In the OLED display panel of the present inven-
tion, the thin film transistor array function layer includes an
active layer, a first insulating layer, a first gate metal layer,
a second insulating layer, a second gate metal layer, an
interlayer dielectric layer, and a source/drain metal layer on
the substrate in sequence.
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[0044] Comparing to conventional display panels, the
OLED display panel and OLED display device according to
the present invention utilize the light-absorbing bodies
doped in the planarization layer and/or the pixel definition
layer to absorb incident light emitted from outside the
OLED display panel and to eliminate outer light reflected
from the array function layer inside the OLED display panel
and also lower the influence on the light-emitting layer from
the reflected light. Therefore, only very minimum light is
reflected, which can solve the problems occurred from
conventional display panels. For example, outer light is
reflected from the gate electrode layer and source/drain
metal layer and can result in light interference between the
reflected light and light emitted from the organic light-
emitting layer. Therefore, the present invention can result in
clear image and better performance and lower visual inter-
ference with OLED panels can effectively solve those issues
occurred from conventional display panels.

[0045] The present invention has been described with a
preferred embodiment thereof. The preferred embodiment is
not intended to limit the present disclosure, and it is under-
stood that many changes and modifications to the described
embodiment can be carried out without departing from the
scope and the spirit of the disclosure that is intended to be
limited only by the appended claims.

What is claimed is:

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

a substrate;

a thin film transistor array function layer disposed on the

substrate;

a planarization layer disposed on the thin film transistor
array function layer,

an anode electrode disposed on the planarization layer;
and

a pixel definition layer disposed on the anode electrode;

wherein the planarization layer and/or the pixel definition
layer comprise a plurality of light-absorbing bodies
used for absorbing incident light emitted from outside
the OLED display panel, the light-absorbing bodies
doped in the planarization layer and/or the pixel defi-
nition layer;

a material of the light-absorbing bodies is one or at least
two selected from a group consisting of carbon nano-
tube, nickel-iron alloy, and benzothiophene chemicals;
and

when the planarization layer is doped with the light-
absorbing bodies, a particle size of the light-absorbing
bodies is less than a thickness of the planarization
layer; when the pixel definition layer is doped with the
light-absorbing bodies, the particle size of the light-
absorbing bodies is less than a thickness of the pixel
definition layer.

2. The OLED display panel as claimed in claim 1, wherein
when the planarization layer is doped with the light-absorb-
ing bodies, the particle size of the light-absorbing bodies is
less than or equal to one third thickness of the planarization
layer.

3. The OLED display panel as claimed in claim 1, wherein
the light-absorbing bodies are distributed uniformly in the
planarization layer and/or the pixel definition layer.

4. The OLED display panel as claimed in claim 1, wherein
when the planarization layer is doped with the light-absorb-
ing bodies, a doping ratio of the light-absorbing bodies and
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the planarization layer is less than or equal to 35 to 100;
when the pixel definition layer is doped with the light-
absorbing bodies, a doping ratio of the light-absorbing
bodies and the pixel definition layer is less than or equal to
35 to 100.

5. The OLED display panel as claimed in claim 1, wherein
the thin film transistor array function layer comprises an
active layer, a first insulating layer, a first gate metal layer,
a second insulating layer, a second gate metal layer, an
interlayer dielectric layer, and a source/drain metal layer on
the substrate in sequence.

6. An organic light emitting diode (OLED) display panel,
comprising:

a substrate;

a thin film transistor array function layer disposed on the

substrate;

a planarization layer disposed on the thin film transistor

array function layer;

an anode electrode disposed on the planarization layer;

and

a pixel definition layer disposed on the anode electrode;

and

wherein the planarization layer and/or the pixel definition

layer comprise a plurality of light-absorbing bodies
used for absorbing incident light emitted from outside
the OLED display panel, the light-absorbing bodies
doped in the planarization layer and/or the pixel defi-
nition layer.

7. The OLED display panel as claimed in claim 6, wherein
when the planarization layer is doped with the light-absorb-
ing bodies, a particle size of the light-absorbing bodies is
less than a thickness of the planarization layer; when the
pixel definition layer is doped with the light-absorbing
bodies, the particle size of the light-absorbing bodies is less
than a thickness of the pixel definition layer.

8. The OLED display panel as claimed in claim 7, wherein
when the planarization layer is doped with the light-absorb-
ing bodies, the particle size of the light-absorbing bodies is
less than one third thickness of the planarization layer.

9. The OLED display panel as claimed in claim 6, wherein
the light-absorbing bodies are distributed uniformly in the
planarization layer and/or the pixel definition layer.

10. The OLED display panel as claimed in claim 6,
wherein when the planarization layer is doped with the
light-absorbing bodies, a doping ratio of the light-absorbing
bodies and the planarization layer is less than or equal to 35
to 100; when the pixel definition layer is doped with the
light-absorbing bodies, a doping ratio of the light-absorbing
bodies and the pixel definition layer is less than or equal to
35 to 100.

11. The OLED display panel as claimed in claim 6,
wherein a material of the light-absorbing bodies is one or at
least two selected from a group consisting of carbon nano-
tube, nickel-iron alloy and benzothiophene chemicals; and

12. The OLED display panel as claimed in claim 6,
wherein the thin film transistor array function layer com-
prises an active layer, a first insulating layer, a first gate
metal layer, a second insulating layer, a second gate metal
layer, an interlayer dielectric layer, and a source/drain metal
layer on the substrate in sequence.

13. An organic light emitting diode (OLED) display
device, comprising an OLED display panel and the OLED
display panel comprising:
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a substrate;

a thin film transistor array function layer disposed on the

substrate;

a planarization layer disposed on the thin film transistor

array function layer,

an anode electrode disposed on the planarization layer;

and

a pixel definition layer disposed on the anode electrode;

and

wherein the planarization layer and/or the pixel definition

layer comprise a plurality of light-absorbing bodies
used for absorbing incident light emitted from outside
the OLED display panel, the light-absorbing bodies
doped in the planarization layer and/or the pixel defi-
nition layer.

14. The OLED display device as claimed in claim 13,
wherein when the planarization layer is doped with the
light-absorbing bodies, a particle size of the light-absorbing
bodies is less than a thickness of the planarization layer;

when the pixel definition layer is doped with the light-

absorbing bodies, the particle size of the light-absorb-
ing bodies is less than a thickness of the pixel definition
layer.

15. The OLED display device as claimed in claim 13,
wherein when the planarization layer is doped with the
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light-absorbing bodies, a doping ratio of the light-absorbing
bodies and the planarization layer is less than or equal to 35
to 100; when the pixel definition layer is doped with the
light-absorbing bodies, a doping ratio of the light-absorbing
bodies and the pixel definition layer is less than or equal to
35 to 100.

16. The OLED display device as claimed in claim 14,
wherein when the planarization layer is doped with the
light-absorbing bodies, the particle size of the light-absorb-
ing bodies is less than one third thickness of the planariza-
tion layer.

17. The OLED display device as claimed in claim 13,
wherein the light-absorbing bodies are distributed uniformly
in the planarization layer and/or the pixel definition layer.

18. The OLED display device as claimed in claim 13,
wherein a material of the light-absorbing bodies is one or at
least two selected from a group consisting of carbon nano-
tube, nickel-iron alloy, and benzothiophene chemicals.

19. The OLED display device as claimed in claim 13,
wherein the thin film transistor array function layer com-
prises an active layer, a first insulating layer, a first gate
metal layer, a second insulating layer, a second gate metal
layer, an interlayer dielectric layer, and a source/drain metal
layer on the substrate in sequence.
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