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(57) ABSTRACT

An organic light emitting diode display panel is provided.
The organic light emitting diode display panel comprises a
glass substrate, a conductive layer, an anode, a hole inject
layer, a hole transport layer, an organic light-emitting layer,
an electron inject layer and a cathode. The present invention
further provides an organic light emitting diode display
device. The organic light emitting diode display panel and
the organic light emitting diode display device can effec-
tively reduce a horizontal resistance of the organic light
emitting diode display panel through setting the conductive
layer, thereby improving the luminous uniformity of the
organic light emitting diode 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 display technology,
and more particularly to an organic light emitting diode
display panel and display device.

BACKGROUND OF THE INVENTION

[0002] During the operation of a large-size organic light
emitting diode (OLED) display panel, a phenomenon of
light emitting unevenly often occurs. The main reason is the
uneven distribution of vertical resistance and the excessively
large amount of horizontal resistance. Besides, the vertical
resistance is mainly determined by an energy level structure,
carrier mobility, and a thickness of each layer of the device,
and the horizontal resistance is mainly determined by a
conductivity of a transparent electrode. Due to a limitation
of high horizontal resistance of the transparent electrode,
when a current is applied to an edge of the OLED display
panel, it is difficult for the current to reach a central region
of the OLED display panel. Therefore, uneven light emitting
of the OLED display panel is caused.

[0003] Thus, it is necessary to provide an organic light
emitting diode display panel and display device to solve the
problems of the prior art.

SUMMARY OF THE INVENTION

[0004] For the reasons mentioned above, the present
invention provides an organic light emitting diode display
panel and display device to solve the problems of uneven
light emission of the OLED display panel in the conven-
tional technology.

[0005] The present invention provides an organic light
emitting diode display panel, comprising:

[0006] a glass substrate;

an anode disposed on the glass substrate utilized for gener-
ating a hole when a driving voltage is applied,

a hole inject layer disposed on the anode for injecting the
hole into an organic light-emitting layer;

a hole transport layer disposed on the hole inject layer for
transporting the hole injected by the hole inject layer to the
organic light-emitting layer;

the organic light-emitting layer disposed on the hole trans-
port layer for recombining the hole with an electron trans-
ported by an electron transport layer to emit light;

the electron transport layer disposed on the organic light-
emitting layer for transporting an electron injected by a
cathode to the organic light-emitting layer; and

the cathode utilized for generating the electron when the
driving voltage is applied;

wherein a conductive layer is disposed between the anode
and the glass substrate;

wherein the conductive layer is a metal grids layer, a
conductivity of the metal grids layer is greater than a
conductivity of the anode, the conductive layer is disposed
on the glass substrate through a manner of using a metallic
ink for performing a screen printing.

[0007] In the organic light emitting diode display panel
described above, a grid structure of the metal grids layer is
square, hexagonal, or rectangular.
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[0008] 1In the organic light emitting diode display panel

described above, a material of the metallic ink is a conduc-

tive silver paste or a carbon nanotube solution.

[0009] In the organic light emitting diode display panel

described above, a material of the anode is Indium Tin Oxide

or Aluminum Zinc Oxide.

[0010] In the organic light emitting diode display panel

described above, an electron inject layer configured for

injecting the electron into the organic light-emitting layer is

disposed between the electron transport layer and the cath-

ode.

[0011] The present invention further provides an organic

light emitting diode display panel, comprising:

[0012] a glass substrate;

an anode disposed on the glass substrate utilized for gener-

ating a hole when a driving voltage is applied;

a hole inject layer disposed on the anode for injecting the

hole into an organic light-emitting layer;

a hole transport layer disposed on the hole inject layer for

transporting the hole injected by the hole inject layer to the

organic light-emitting layer;

the organic light-emitting layer disposed on the hole trans-

port layer for recombining the hole with an electron trans-

ported by an electron transport layer to emit light;

the electron transport layer disposed on the organic light-

emitting layer for transporting an electron injected by a

cathode to the organic light-emitting layer; and

the cathode utilized for generating the electron when the

driving voltage is applied;

wherein a conductive layer is disposed between the anode

and the glass substrate.

[0013] In the organic light emitting diode display panel

described above, the conductive layer is a metal grids layer,

a conductivity of the metal grids layer is greater than a

conductivity of the anode.

[0014] In the organic light emitting diode display panel

described above, a grid structure of the metal grids layer is

square, hexagonal, or rectangular.

[0015] In the organic light emitting diode display panel

described above, the conductive layer is disposed on the

glass substrate through a manner of using a metallic ink for

performing a screen printing.

[0016] In the organic light emitting diode display panel

described above, a material of the metallic ink is a conduc-

tive silver paste or a carbon nanotube solution.

[0017] 1In the organic light emitting diode display panel

described above, a material of the anode is Indium Tin Oxide

or Aluminum Zinc Oxide.

[0018] In the organic light emitting diode display panel

described above, an electron inject layer configured for

injecting the electron into the organic light-emitting layer is

disposed between the electron transport layer and the cath-

ode.

[0019] The present invention further provides an organic

light emitting diode display device, comprising an organic

light emitting diode display panel, which comprises:
[0020] a glass substrate;

an anode disposed on the glass substrate utilized for gener-

ating a hole when a driving voltage is applied;

a hole inject layer disposed on the anode for injecting the

hole into an organic light-emitting layer;

a hole transport layer disposed on the hole inject layer for

transporting the hole injected by the hole inject layer to the

organic light-emitting layer;
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the organic light-emitting layer disposed on the hole trans-
port layer for recombining the hole with an electron trans-
ported by an electron transport layer to emit light;

the electron transport layer disposed on the organic light-
emitting layer for transporting an electron injected by a
cathode to the organic light-emitting layer; and

the cathode utilized for generating the electron when the
driving voltage is applied;

wherein a conductive layer is disposed between the anode
and the glass substrate.

[0021] In the organic light emitting diode display device
described above, the conductive layer is a metal grids layer,
a conductivity of the metal grids layer is greater than a
conductivity of the anode.

[0022] In the organic light emitting diode display device
described above, a grid structure of the metal grids layer is
square, hexagonal, or rectangular.

[0023] In the organic light emitting diode display device
described above, the conductive layer is disposed on the
glass substrate through a manner of using a metallic ink for
performing a screen printing.

[0024] In the organic light emitting diode display device
described above, a material of the metallic ink is a conduc-
tive silver paste or a carbon nanotube solution.

[0025] In the organic light emitting diode display device
described above, a material of the anode is Indium Tin Oxide
or Aluminum Zinc Oxide.

[0026] In the organic light emitting diode display device
described above, an electron inject layer configured for
injecting the electron into the organic light-emitting layer is
disposed between the electron transport layer and the cath-
ode.

[0027] The organic light emitting diode display panel and
display device of the present invention can effectively
reduce a horizontal resistance of the organic light emitting
diode display panel through setting the conductive layer,
thereby improving the luminous uniformity of the organic
light emitting diode display panel and solving the problem
of uneven light emission of the conventional organic light
emitting diode display panel and display device.

DESCRIPTION OF THE DRAWINGS

[0028] In order to more clearly describe the embodiments
of the present invention or the conventional technical solu-
tions, the description is used to make a simple introduction
of the drawings used in the following embodiments. The
following description of the drawings are merely some
embodiments of the present invention, those of ordinary
skill in the art can also obtain other drawings based on these
drawings without creative effort.

[0029] FIG. 1is a structural schematic view of an organic
light emitting diode display panel according to a preferred
embodiment of the present invention; and

[0030] FIG. 2 is a sectional view of line A-A'in FIG. 1.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS
[0031] Referring to the drawings of the present invention,

the same component is labeled as the same number. The
following description is based on the particular illustrated
embodiment of the present invention, which should not be
construed as limiting the present invention.
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[0032] Refer to FIG. 1, which is a structural schematic
view of an organic light emitting diode display panel accord-
ing to a preferred embodiment of the present invention. The
preferred embodiment of the present invention provides an
organic light emitting diode display panel 10, comprising: a
glass substrate 11, a conductive layer 12, an anode 13, a hole
inject layer (HIL) 14, a hole transport layer (HTL) 15, an
organic light-emitting layer (EML) 16, an electron transport
layer (ETL) 17, and a cathode 18.

[0033] The anode 13 disposed on the glass substrate 11 is
utilized for generating holes when a driving voltage is
applied. A material of the anode 13 is Indium Tin Oxide or
Aluminum Zinc Oxide. The conductive layer 12 is disposed
between the anode 13 and the glass substrate 11 for reducing
a horizontal resistance of the organic light emitting diode
display panel. The hole inject layer 14 is disposed on the
anode 13 for injecting the hole into an organic light-emitting
layer 16. The hole transport layer 15 is disposed on the hole
inject layer 14 for transporting the hole injected by the hole
inject layer 15 to the organic light-emitting layer 16. The
organic light-emitting layer 16 is disposed on the hole
transport layer 15 for recombining the hole with an electron
transported by an electron transport layer 17 to emit light.
The electron transport layer 17 is disposed on the organic
light-emitting layer 16 for transporting an electron injected
by a cathode 18 to the organic light-emitting layer 16. The
cathode 18 is utilized for generating the electrons when the
driving voltage is applied.

[0034] Preferably, an electron inject layer (EIL) config-
ured for injecting the electron into the organic light-emitting
layer 16 is disposed between the electron transport layer 17
and the cathode 18.

[0035] Referring to FIG. 2, the conductive layer 12 is a
metal grids layer. A conductivity of the metal grids layer is
greater than a conductivity of the anode 13. A grid structure
of the metal grids layer is square, hexagonal, or rectangular.
[0036] When manufacturing the organic light emitting
diode display panel 10 of the preferred embodiment of the
present invention, firstly, a metallic ink is coated on the glass
substrate 11 through a screen printing. Then, a drying
process is performed on the metallic ink for obtaining the
conductive layer 12 with high conductivity.

[0037] Then, an anode material, such as Indium Tin Oxide
or Aluminum Zinc Oxide, is deposited on the conductive
layer 12 by a chemical vapor deposition process or an
evaporation process until a surface of the anode 13 is flat,
thereby ensuring that the anode 13 completely contacts the
hole inject layer 14.

[0038] Finally, the hole inject layer 14, the hole transport
layer 15, the organic light-emitting layer 16, the electron
transport layer 17, and the cathode 18 are sequentially
formed on the anode 13.

[0039] This completes the production of the OLED dis-
play panel 10 of the preferred embodiment.

[0040] When the organic light emitting diode display
panel is in practical application, such as a current is hori-
zontal transferred on the anode 13, the resistance of the
conductive layer 12 and the resistance of the anode 13 are
connected in parallel for lowering a horizontal resistance of
the anode 13 in a horizontal direction, thereby improving the
light-emitting uniformity of the large-area organic light
emitting diode display panel while a manufacturing method
of the conductive layer is simple and the production cost is
low.
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[0041] The present further provides an organic light emit-
ting diode display device, comprising an organic light emit-
ting diode display panel. The organic light emitting diode
display panel comprises a glass substrate, a conductive layer,
an anode, a hole inject layer, a hole transport layer, an
organic light-emitting layer, an electron inject layer, and a
cathode.

[0042] The anode is disposed on the glass substrate 11 for
generating a hole when a driving voltage is applied. The
conductive layer is disposed between the anode and the glass
substrate for reducing a horizontal resistance of the organic
light emitting diode display panel. The hole inject layer is
disposed on the anode for injecting the hole into an organic
light-emitting layer. The hole transport layer is disposed on
the hole inject layer for transporting the hole injected by the
hole inject layer to the organic light-emitting layer. The
organic light-emitting layer 16 is disposed on the hole
transport layer for recombining the hole with an electron
transported by an electron transport layer to emit light. The
electron transport layer is disposed on the organic light-
emitting layer for transporting an electron injected by a
cathode to the organic light-emitting layer. The cathode is
utilized for generating the electron when the driving voltage
is applied.

[0043] Preferably, the conductive layer is a metal grids
layer, a conductivity of the metal grids layer is greater than
a conductivity of the anode.

[0044] Preferably, a grid structure of the metal grids layer
is square, hexagonal or rectangular.

[0045] Preferably, the conductive layer is disposed on the
glass substrate through a manner of using a metallic ink for
performing a screen printing.

[0046] Preferably, a material of the metallic ink is a
conductive silver paste or a carbon nanotube solution.

[0047] Preferably, a material of the anode is Indium Tin
Oxide or Aluminum Zinc Oxide.

[0048] Preferably, an electron inject layer configured for
injecting the electron into the organic light-emitting layer is
disposed between the electron transport layer and the cath-
ode.

[0049] The specific principle of operation of the organic
light emitting diode display device in this preferred embodi-
ment is identical or similar to the organic light emitting
diode display panel in the above mentioned preferred
embodiment. The related description can be referred in the
description of the organic light emitting diode display panel
in the above mentioned preferred embodiment.

[0050] The organic light emitting diode display panel and
display device of the present invention can effectively
reduce a horizontal resistance of the organic light emitting
diode display panel through setting the conductive layer,
thereby improving the luminous uniformity of the organic
light emitting diode display panel and solving the problem
of uneven light emission of the conventional organic light
emitting diode display panel and display device.

[0051] The present invention has been described with
preferred embodiments thereof, and it is understood that
many changes and modifications to the described embodi-
ment can be carried out without departing from the scope
and the spirit of the invention that is intended to be limited
only by the appended claims.
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What is claimed is:

1. An organic light emitting diode display panel, com-
prising:

a glass substrate;

an anode, disposed on the glass substrate utilized, for
generating a hole when a driving voltage is applied,

a hole inject layer, disposed on the anode, for injecting the
hole into an organic light-emitting layer;

a hole transport layer, disposed on the hole inject layer, for
transporting the hole injected by the hole inject layer to
the organic light-emitting layer;

the organic light-emitting layer, disposed on the hole
transport layer, for recombining the hole with an elec-
tron transported by an electron transport layer to emit
light;

the electron transport layer, disposed on the organic
light-emitting layer, for transporting an electron
injected by a cathode to the organic light-emitting
layer; and

the cathode utilized for generating the electron when the
driving voltage is applied,;

wherein a conductive layer is disposed between the anode
and the glass substrate;

wherein the conductive layer is a metal grids layer, a
conductivity of the metal grids layer is greater than a
conductivity of the anode, the conductive layer is
disposed on the glass substrate through a manner of
using a metallic ink for performing a screen printing.

2. The organic light emitting diode display panel accord-
ing to claim 1, wherein a grid structure of the metal grids
layer is square, hexagonal, or rectangular.

3. The organic light emitting diode display panel accord-
ing to claim 1, wherein a material of the metallic ink is a
conductive silver paste or a carbon nanotube solution.

4. The organic light emitting diode display panel accord-
ing to claim 1, wherein a material of the anode is Indium Tin
Oxide or Aluminum Zinc Oxide.

5. The organic light emitting diode display panel accord-
ing to claim 1, wherein an electron inject layer configured
for injecting the electron into the organic light-emitting layer
is disposed between the electron transport layer and the
cathode.

6. An organic light emitting diode display panel, com-
prising:

a glass substrate;

an anode disposed on the glass substrate utilized for
generating a hole when a driving voltage is applied,

a hole inject layer disposed on the anode for injecting the
hole into an organic light-emitting layer;

a hole transport layer disposed on the hole inject layer for
transporting the hole injected by the hole inject layer to
the organic light-emitting layer;

the organic light-emitting layer disposed on the hole
transport layer for recombining the hole with an elec-
tron transported by an electron transport layer to emit
light;

the electron transport layer disposed on the organic light-
emitting layer for transporting an electron injected by a
cathode to the organic light-emitting layer; and

the cathode utilized for generating the electron when the
driving voltage is applied,

wherein a conductive layer is disposed between the anode
and the glass substrate.

7. The organic light emitting diode display panel accord-
ing to claim 6, wherein the conductive layer is a metal grids
layer, a conductivity of the metal grids layer is greater than
a conductivity of the anode.
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8. The organic light emitting diode display panel accord-
ing to claim 7, wherein a grid structure of the metal grids
layer is shaped as a square, hexagonal, or rectangular.

9. The organic light emitting diode display panel accord-
ing to claim 6, wherein the conductive layer is disposed on
the glass substrate with a metallic ink by using screen
printing.

10. The organic light emitting diode display panel accord-
ing to claim 9, wherein a material of the metallic ink is a
conductive silver paste or a carbon nanotube solution.

11. The organic light emitting diode display panel accord-
ing to claim 9, wherein a material of the anode is Indium Tin
Oxide or Aluminum Zinc Oxide.

12. The organic light emitting diode display panel accord-
ing to claim 6, wherein an electron inject layer configured
for injecting the electron into the organic light-emitting layer
is disposed between the electron transport layer and the
cathode.

13. An organic light emitting diode display device, com-
prising an organic light emitting diode display panel, which
comprises:

a glass substrate;

an anode disposed on the glass substrate utilized for
generating a hole when a driving voltage is applied;

a hole inject layer disposed on the anode for injecting the
hole into an organic light-emitting layer;

a hole transport layer disposed on the hole inject layer for
transporting the hole injected by the hole inject layer to
the organic light-emitting layer;

the organic light-emitting layer disposed on the hole
transport layer for recombining the hole with an elec-
tron transported by an electron transport layer to emit

light;
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the electron transport layer disposed on the organic light-
emitting layer for transporting an electron injected by a
cathode to the organic light-emitting layer; and

the cathode utilized for generating the electron when the
driving voltage is applied;

wherein a conductive layer is disposed between the anode
and the glass substrate.

14. The organic light emitting diode display device
according to claim 13, wherein the conductive layer is a
metal grids layer, a conductivity of the metal grids layer is
greater than a conductivity of the anode.

15. The organic light emitting diode display device
according to claim 14, wherein a grid structure of the metal
grids layer is square, hexagonal, or rectangular.

16. The organic light emitting diode display device
according to claim 13, wherein the conductive layer is
disposed on the glass substrate through a manner of using a
metallic ink for performing a screen printing.

17. The organic light emitting diode display device
according to claim 16, wherein a material of the metallic ink
is a conductive silver paste or a carbon nanotube solution.

18. The organic light emitting diode display device
according to claim 16, wherein a material of the anode is
Indium Tin Oxide or Aluminum Zinc Oxide.

19. The organic light emitting diode display device
according to claim 13, wherein an electron inject layer
configured for injecting the electron into the organic light-
emitting layer is disposed between the electron transport
layer and the cathode.
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