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(7) ABSTRACT

The present disclosure provides an OLED display substrate,
its manufacturing method and a display device. The OLED
display substrate includes a base substrate, anda TFT and an
OLED driven by the TFT on the base substrate and. The
OLED includes, in a direction away from the base substrate,
an anode, an organic layer and a cathode in turn. The OLED
display substrate further includes an auxiliary electrode
connected in parallel to a part of the cathode.
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ORGANIC LIGHT-EMITTING DIODE
DISPLAY SUBSTRATE, ITS
MANUFACTURING METHOD AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims a priority of the
Chinese patent application No.201410708390.8 filed on
Nov. 28, 2014, which is incorporated herein by reference in
its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, in particular to an organic light-emitting diode
(OLED) display substrate, its manufacturing method and a
display device.

BACKGROUND

[0003] Referring to FIG. 1, which is a schematic view
showing an existing top-emission OLED display substrate,
the top-emission OLED display substrate includes a base
substrate 101, and thin film transistors (TFT) 201, 202 and
an OLED 203 arranged on the base substrate 101. The
OLED 203 includes, in a direction away from the base
substrate 101, an anode 107, an organic layer 109 and a
cathode 110. Usually, the cathode 110 is made of a trans-
parent or translucent conductive material by sputtering or
depositing. The cathode 110 is thin and has a relatively large
resistance, so an internal resistance (IR) drop may be
induced when it is applied to a large-size OLED display
device, resulting in deteriorated image quality of the OLED
display device.

SUMMARY

[0004] An object of the present disclosure is to provide an
OLED display substrate, its manufacturing method and a
display device, so as to prevent the occurrence of an IR drop
of the OLED display device due to a large resistance of a
cathode.

[0005] In one aspect, the present disclosure provides in
one embodiment an OLED display substrate, including a
base substrate, and a TFT and an OLED driven by the TFT
on the base substrate. The OLED includes, in a direction
away from the base substrate, an anode, an organic layer and
a cathode in turn. The OLED display substrate further
includes an auxiliary electrode connected in parallel to the
cathode.

[0006] Alternatively, the auxiliary electrode is arranged at
a layer, and made of a material, identical to a source/drain
electrode or a gate electrode of the TFT.

[0007] Alternatively, the auxiliary electrode is arranged at
a layer, and made of a material, identical to the anode.
[0008] Alternatively, the auxiliary electrode includes a
plurality of auxiliary sub-electrodes.

[0009] Alternatively, the plurality of auxiliary sub-elec-
trodes is arranged at different layers.

[0010] Alternatively, the auxiliary electrode includes a
first auxiliary sub-electrode and a second auxiliary sub-
electrode connected to each other via a first connection hole,
the first auxiliary sub-electrode is arranged at a layer, and
made of a material, identical to the source/drain electrode or
the gate electrode of the TFT or the anode, the second
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auxiliary sub-electrode is arranged at a layer, and made of a
material, identical to the source/drain electrode or the gate
electrode of the TFT or the anode, and the first auxiliary
sub-electrode is arranged at a layer different from the second
auxiliary sub-electrode.

[0011] Alternatively, the OLED display substrate includes
the base substrate; the gate electrode; a gate insulating layer;
an active layer; the source/drain electrode and the first
auxiliary sub-electrode arranged at an identical layer and
made of an identical material; a planarization protection
layer provided with the first connection hole penetrating
therethrough; the anode and the second auxiliary sub-elec-
trode arranged at an identical layer and made of an identical
material, the second auxiliary sub-electrode being connected
to the first auxiliary sub-electrode via the first connection
hole; a pixel definition layer by which at least a portion of
the anode and at least a portion of the second auxiliary
sub-electrode are not covered; an organic layer; and the
cathode connected to the second auxiliary sub-electrode.
[0012] Alternatively, the anode is connected to the drain
electrode via a second connection hole penetrating through
the planarization protection layer.

[0013] Alternatively, the OLED display substrate further
includes a low level line arranged at a layer, and made of a
material, identical to the first auxiliary sub-electrode, and the
low level line is connected to the first auxiliary sub-electrode
and the cathode.

[0014] Alternatively, the first auxiliary sub-electrode is
connected to the cathode via a third connection hole.
[0015] 1In another aspect, the present disclosure provides
in one embodiment a method for manufacturing an OLED
display substrate, including steps of forming a TFT and an
OLED driven by the TFT on a base substrate. The OLED
includes, in a direction away from the base substrate, an
anode, an organic layer and a cathode in turn. The method
further includes a step of forming an auxiliary electrode
connected in parallel to the cathode.

[0016] Alternatively, the auxiliary electrode is formed
together with a source/drain electrode or a gate electrode of
the TFT by a single patterning process.

[0017] Alternatively, the auxiliary electrode is formed
together with the anode by a single patterning process.
[0018] Alternatively, the auxiliary electrode includes a
plurality of auxiliary sub-electrodes.

[0019] Alternatively, the plurality of auxiliary sub-elec-
trodes is arranged at different layers.

[0020] Alternatively, the step of forming the auxiliary
electrode connected in parallel to the cathode includes
forming a first auxiliary sub-electrode and a second auxiliary
sub-electrode of the auxiliary electrode, respectively, the
first auxiliary sub-electrode being connected to the second
auxiliary sub-electrode via a first connection hole, the first
auxiliary sub-electrode being formed together with the
source/drain electrode or gate electrode of the TFT or the
anode by a single patterning process, the second auxiliary
sub-electrode being formed together with the source/drain
electrode or gate electrode of the TFT or the anode by a
single patterning process, and the first auxiliary sub-elec-
trode being arranged at a layer different from the second
auxiliary sub-electrode.

[0021] Alternatively, the method includes steps of: form-
ing the gate electrode on the base substrate; forming a gate
insulating layer; forming an active layer; forming the source/
drain electrode and the first auxiliary sub-electrode by a
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single patterning process; forming a planarization protection
layer and forming the first connection hole penetrating
through the planarization protection layer; forming the
anode and the second auxiliary sub-electrode by a single
patterning process, the second auxiliary sub-electrode being
connected to the first auxiliary sub-electrode via the first
connection hole; forming a pixel definition layer by which at
least a portion of the anode and at least a portion of the
second auxiliary sub-electrode are not covered; forming an
organic layer; and forming the cathode connected to the
second auxiliary sub-electrode.

[0022] Alternatively, the method further includes forming
a second connection hole penetrating through the planariza-
tion protection layer, the anode being connected to the drain
electrode via the second connection hole.

[0023] Alternatively, the method further includes forming
a low level line while forming the source/drain electrode and
the first auxiliary sub-electrode by a single patterning pro-
cess, the low level line being connected to the first auxiliary
sub-electrode and the cathode.

[0024] Alternatively, the method further includes forming
a third connection hole, the first auxiliary sub-electrode
being connected to the cathode via the third connection hole.
[0025] In yet another aspect, the present disclosure pro-
vides in one embodiment a display device including the
above-mentioned OLED display substrate.

[0026] According to the embodiments of the present dis-
closure, through the auxiliary electrode connected in parallel
to the cathode, it is able to reduce a resistance of the cathode,
and prevent the occurrence of an IR drop of the OLED
display device due to a large resistance of the cathode,
thereby to improve the image quality of the OLED display
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a schematic view showing an existing
top-emission OLED display substrate;

[0028] FIG. 2 is a schematic view showing an OLED
display substrate according to one embodiment of the pres-
ent disclosure;

[0029] FIG. 3 is a schematic view showing the arrange-
ment of lines of the OLED display substrate according to
one embodiment of the present disclosure; and

[0030] FIGS. 4-1 to 4-10 are flow charts of a method for
manufacturing the OLED display substrate according to one
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0031] Inorder to make the objects, the technical solutions
and the advantages of the present disclosure more apparent,
the present disclosure will be described hereinafter in con-
Junction with the drawings and embodiments.

[0032] The present disclosure provides in one embodi-
ment an OLED display substrate, which includes a base
substrate, and a TFT and an OLED driven by the TFT on the
base substrate. The OLED includes, in a direction away from
the base substrate, an anode, an organic layer and a cathode
in turn. In order to reduce a resistance of the cathode, the
OLED display substrate further includes an auxiliary elec-
trode connected in parallel to the cathode.

[0033] Through the auxiliary electrode connected in par-
allel to the cathode, it is able to reduce the resistance of the
cathode, and prevent the occurrence of an IR drop of an
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OLED display device due to a large resistance of the
cathode, thereby to improve the image quality of the OLED
display device.

[0034] The auxiliary electrode may be of various struc-
tures, which will be illustrated hereinafter.

[0035] In the embodiment of the present disclosure, the
auxiliary electrode may be manufactured by a separate
patterning process, and it may be arranged above or below
the cathode. Furthermore, the auxiliary electrode may be
arranged on or under, and in contact with, the cathode.
Alternatively, there may be some other layer(s) arranged
between the auxiliary electrode and the cathode, and at this
time, it is connected in parallel to the cathode via a connec-
tion hole or a low level line. The auxiliary electrode may be
made of a metallic material with a low resistance, e.g., Al,
Ag, Au, Ti, Mo, or an alloy thereof.

[0036] In order to reduce the process steps, in the embodi-
ment of the present disclosure, the auxiliary electrode may
also be formed together with one layer from among the
OLED by a single patterning process.

[0037] Alternatively, the auxiliary electrode may be
arranged at a layer, and made of a material, identical to a
source/drain electrode or a gate electrode of the TFT or the
anode.

[0038] In the embodiment of the present disclosure, the
auxiliary electrode is arranged at one layer from among the
OLED display substrate, and in the some other embodi-
ments, the auxiliary electrode may also consist of auxiliary
sub-electrodes arranged at least two layers.

[0039] Alternatively, the auxiliary electrode may include a
first auxiliary sub-electrode and a second auxiliary sub-
electrode connected to each other via a first connection hole.
The first auxiliary sub-electrode may be arranged at a layer,
and made of a material, identical to the source/drain elec-
trode or the gate electrode of the TFT or the anode. The
second auxiliary sub-electrode may be arranged at a layer,
and made of a material, identical to the source/drain elec-
trode or the gate electrode of the TFT or the anode. The first
auxiliary sub-electrode is arranged at a layer different from
the second auxiliary sub-electrode.

[0040] In the embodiment of the present disclosure, the
auxiliary electrode includes two auxiliary sub-electrodes
arranged at different layers, and in some other embodiments,
the auxiliary electrode may also include three or more
auxiliary sub-electrodes arranged at different layers.
[0041] The OLED display substrate may be a top-emission
OLED display substrate. Usually, in the top-emission OLED
display substrate, the cathode is made of a transparent or
translucent conductive material.

[0042] Referring to FIG. 2, which is a schematic view of
the OLED display substrate according to one embodiment of
the present disclosure, the OLED display substrate specifi-
cally includes: the base substrate 101, the gate electrode 102,
a gate insulating layer 103, an active layer 104, the source
electrode 1051, the drain electrode 1052, the first auxiliary
sub-electrode 105, a planarization protection layer 106, the
anode 107, the second auxiliary sub-electrode 107", a pixel
definition layer 108, an organic layer 109, the cathode 110,
and a package protection layer 111. The source electrode
1051, the drain electrode 1052 and the first auxiliary sub-
electrode 105" are arranged at an identical layer and made of
an identical material, and the first auxiliary sub-electrode
105' is formed together with the source electrode 1051 and
the drain electrode 1052 by a single patterning process so as
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to reduce the process steps. The planarization protection
layer 106 is provided with the first connection hole and
second connection hole penetrating therethrough, and the
planarization protection layer 106 may consist of a passi-
vation layer and a planarization layer. The second connec-
tion hole is at a position corresponding to the drain electrode
1052 and the first connection hole is at a position corre-
sponding to the first auxiliary sub-electrode 105'. The anode
107 and the second auxiliary sub-electrode 107" are arranged
at an identical layer and made of an identical material. The
second auxiliary sub-electrode 107"is connected to the first
auxiliary sub-electrode 105'via the first connection hole, and
it is formed together with the anode 107 by a single
patterning process so as to reduce the process steps. The
anode 107 is connected to the drain electrode 1052 via the
second connection hole. The pixel definition layer 108 is
configured to define different pixel units, and at least a
portion of the anode 107 and at least a portion of the second
auxiliary sub-electrode 107" are not covered by the pixel
definition layer 108. The organic layer 109 covers the
portion of the anode 107 that is not covered by the pixel
definition layer 108. Because at least a portion of the second
auxiliary sub-electrode 107" is not covered by the pixel
definition layer 108, the entire layer of the cathode 110 may
be directly connected to the portion of the second auxiliary
sub-electrode 107'that is not covered by the pixel definition
layer.

[0043] In the embodiment of the present disclosure, the
gate electrode 102, the gate insulating layer 103, the active
layer 104, the source electrode 1051 and the drain electrode
1052 form the TFT, and the anode 107, the organic layer 109
and the cathode 110 form the OLED.

[0044] Referring to FIG. 3, which is a schematic view
showing the arrangement of lines of the OLED display
substrate according to one embodiment of the present dis-
closure, 102' represents a gate line arranged at a layer and
made of a material identical to the gate electrode 102, 1053
represents a data line, 1054 represents the low level line, and
1055 represents a high level line. The data line 1053, the low
level line 1054, the high level line 1055, the source electrode
1051, the drain electrode 1052 and the first auxiliary sub-
electrode 105" are arranged at an identical layer and made of
an identical material, and the low level line 1054 is con-
nected to the first auxiliary sub-electrode 105" and the
cathode 110 (to be specific, the low level line 1054 is
connected to the cathode via the connection hole), so as to
provide a circuit where the first auxiliary sub-electrode 105
is connected in parallel to the cathode 110.

[0045] Of course, in the other embodiments of the present
disclosure, the first auxiliary sub-electrode 105' may not be
connected to the low level line 1054, and instead, it may be
directly connected in parallel to the cathode 110 via the
connection hole, so as to reduce the resistance of the cathode
110.

[0046] In the embodiment of the present disclosure, the
auxiliary electrode connected in parallel to the cathode
includes two auxiliary sub-electrodes arranged at different
layers. One of them is arranged at a layer and made of a
material identical to the source electrode 1051 and the drain
electrode 1052, and the other is arranged at a layer and made
of a material identical to the anode 107. The two auxiliary
sub-electrodes are connected in parallel to the cathode, so as
to reduce the resistance of the cathode, thereby to prevent
the occurrence of IR drop.
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[0047] The present disclosure further provides in one
embodiment a method for manufacturing an OLED display
substrate, which includes steps of forming a TFT and an
OLED driven by the TFT on a base substrate. The OLED
includes, in a direction away from the base substrate, an
anode, an organic layer and a cathode in turn. In order to
reduce a resistance of the cathode, the method further
includes a step of forming an auxiliary electrode connected
in parallel to the cathode.

[0048] Through the auxiliary electrode connected in par-
allel to the cathode, it is able to reduce the resistance of the
cathode, thereby to prevent the occurrence of IR drop of an
OLED display device due to a large resistance of the
cathode.

[0049] In the embodiment of the present disclosure, the
auxiliary electrode may be manufactured by a separate
patterning process. In order to reduce the process steps, the
auxiliary electrode may also be formed together with one
layer from among the OLED by a single patterning process.
[0050] Alternatively, the auxiliary electrode may be
formed together with a source/drain electrode or a gate
electrode of the TFT or the anode by a single patterning
process.

[0051] In the embodiment of the present disclosure, the
auxiliary electrode may be merely formed at one layer from
among the OLED display substrate, and in some other
embodiments, the auxiliary electrode may also consist of at
least two auxiliary sub-electrodes arranged at different lay-
ers of the OLED display substrate.

[0052] Alternatively, the step of forming the auxiliary
electrode connected in parallel to the cathode includes
forming a first auxiliary sub-electrode and a second auxiliary
sub-electrode of the auxiliary electrode, respectively, the
first auxiliary sub-electrode being connected to the second
auxiliary sub-electrode via a first connection hole, the first
auxiliary sub-electrode being formed together with the
source/drain electrode or gate electrode of the TFT or the
anode by a single patterning process, the second auxiliary
sub-electrode being formed together with the source/drain
electrode or gate electrode of the TFT or the anode by a
single patterning process, and the first auxiliary sub-elec-
trode being arranged at a layer different from the second
auxiliary sub-electrode.

[0053] 1In the embodiment of the present disclosure, the
auxiliary electrode includes two auxiliary sub-electrodes
arranged at different layers, and in some other embodiments,
the auxiliary electrode may also include three or more
auxiliary sub-electrodes arranged at different layers.
[0054] The present disclosure further provides in one
embodiment a display device including the above-men-
tioned OLED display substrate.

[0055] Referring to FIGS. 4-1 to 4-10, which are flow
charts of the method for manufacturing the OLED display
substrate, the method specifically includes the following
steps.

[0056] Step S41: referring to FIG. 4-1, forming the gate
electrode 102 on the base substrate 101.

[0057] Step S42: referring to FIG. 4-2, forming the gate
insulating layer 103.

[0058] Step S43: referring to FIG. 4-3, forming the active
layer 104.
[0059] Step S44: referring to FIG. 4-4, forming the source

electrode 1051, the drain electrode 1052 and the first aux-
iliary sub-electrode 105' by a single patterning process.
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[0060] Step S45: referring to FIG. 4-5, forming the pla-
narization protection layer 106, and forming the first con-
nection hole and the second connection hole penetrating
through the planarization protection layer 106.

[0061] Step S46: referring to FIG. 4-6, forming the anode
107 and the second auxiliary sub-electrode 107" by a single
patterning process. The second auxiliary sub-electrode
107's connected to the first auxiliary sub-electrode 105' via
the first connection hole, and the anode 107 is connected to
the drain electrode 1052 via the second connection hole.
[0062] Step S47: referring FIG. 4-7, forming the pixel
definition layer 108 by which at least a portion of the anode
107 and at least a portion of the second auxiliary sub-
electrode 107" are not covered.

[0063] Step S48: referring to FIG. 4-8, forming the
organic layer 109 covering the portion of the anode 107 that
is not covered by the pixel definition layer 108. In the
embodiment of the present disclosure, the organic layer 109
may be manufactured by fine metal mask (FMM) or semi-
open mask.

[0064] Step S49: referring to FIG. 4-9, forming the cath-
ode 110. Because at least a portion of the second auxiliary
sub-electrode 107" is not covered by the pixel definition
layer 108, the entire layer of the cathode 110 is directly
connected to the second auxiliary sub-electrode 107" that is
not covered by the pixel definition layer. In the embodiment
of the present disclosure, a layer of conductive material is
deposited by open mask, so as to form the cathode 110.
[0065] Step S410: referring to FIG. 4-10, forming the
package protection layer 111.

[0066] In Step S44, the low level line (not shown) may
also be formed while forming the source/drain electrode and
the first auxiliary sub-electrode by a single patterning pro-
cess. The low level line is connected to the first auxiliary
sub-electrode and the cathode, so as to provide a circuit
where the auxiliary electrode is connected in parallel to the
cathode.

[0067] The above are merely the preferred embodiments
of the present disclosure. It should be appreciated that, a
person skilled in the art may make further modifications and
improvements without departing from the principle of the
present disclosure, and these modifications and improve-
ments shall also fall within the scope of the present disclo-
sure.

What is claimed is:

1. An organic light-emitting diode (OLED) display sub-
strate, comprising a base substrate, and a thin film transistor
(TFT) and an OLED driven by the TFT on the base sub-
strate, the OLED comprising, in a direction away from the
base substrate, an anode, an organic layer and a cathode in
turn, wherein the OLED display substrate further comprises
an auxiliary electrode connected in parallel to a part of the
cathode.

2. The OLED display substrate according to claim 1,
wherein the auxiliary electrode is arranged at a layer, and
made of a material, identical to a source/drain electrode or
a gate electrode of the TFT.

3. The OLED display substrate according to claim 1,
wherein the auxiliary electrode is arranged at a layer, and
made of a material, identical to the anode.

4. The OLED display substrate according to claim 1,
wherein the auxiliary electrode comprises a plurality of
auxiliary sub-electrodes.
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5. The OLED display substrate according to claim 4,
wherein the plurality of auxiliary sub-electrodes is arranged
at different layers.

6. The OLED display substrate according to claim 1,
wherein the auxiliary electrode comprises a first auxiliary
sub-electrode and a second auxiliary sub-electrode con-
nected to each other via a first connection hole, the first
auxiliary sub-electrode is arranged at a layer, and made of a
material, identical to the source/drain electrode or the gate
electrode of the TFT or the anode, the second auxiliary
sub-electrode is arranged at a layer, and made of a material,
identical to the source/drain electrode or the gate electrode
of the TFT or the anode, and the first auxiliary sub-electrode
is arranged at a layer different from the second auxiliary
sub-electrode.

7. The OLED display substrate according to claim 6,
comprising:

the base substrate;

the gate electrode;

a gate insulating layer,

an active layer;

the source/drain electrode and the first auxiliary sub-

electrode arranged at an identical layer and made of an
identical material;

a planarization protection layer provided with the first

connection hole penetrating therethrough;

the anode and the second auxiliary sub-electrode arranged

at an identical layer and made of an identical material,
the second auxiliary sub-electrode being connected to
the first auxiliary sub-electrode via the first connection
hole;

a pixel definition layer by which at least a portion of the
anode and at least a portion of the second auxiliary
sub-electrode are not covered;

an organic layer; and

the cathode connected to the second auxiliary sub-elec-
trode.

8. The OLED display substrate according to claim 7,
wherein the anode is connected to the drain electrode via a
second connection hole penetrating through the planariza-
tion protection layer.

9. The OLED display substrate according to claim 7,
further comprising:

a low level line arranged at a layer, and made of a
material, identical to the first auxiliary sub-electrode,
wherein the low level line is connected to the first
auxiliary sub-electrode and the cathode.

10. The OLED display substrate according to claim 7,
wherein the first auxiliary sub-electrode is connected to the
cathode via a third connection hole.

11. A method for manufacturing an organic light-emitting
diode (OLED), comprising steps of forming a thin film
transistor (TFT) and an OLED driven by the TFT on a base
substrate, the OLED comprising, in a direction away from
the base substrate, an anode, an organic layer and a cathode
in turn, wherein the method further comprises a step of
forming an auxiliary electrode connected in parallel to a part
of the cathode.

12. The method according to claim 11, wherein the
auxiliary electrode 1s formed together with a source/drain
electrode or a gate electrode of the TFT by a single pattern-
ing process.
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13. The method according to claim 11, wherein the
auxiliary electrode is formed together with the anode by a
single patterning process.

14. The method according to claim 11, wherein the
auxiliary electrode comprises a plurality of auxiliary sub-
electrodes, wherein the plurality of auxiliary sub-electrodes
is arranged at different layers.

15. (canceled)

16. The method according to claim 11, wherein the step of
forming the auxiliary electrode connected in parallel to a
part of the cathode includes forming a first auxiliary sub-
electrode and a second auxiliary sub-electrode of the aux-
iliary electrode, respectively, the first auxiliary sub-electrode
being connected to the second auxiliary sub-electrode via a
first connection hole, the first auxiliary sub-electrode being
formed together with the source/drain electrode or gate
electrode of the TFT or the anode by a single patterning
process, the second auxiliary sub-electrode being formed
together with the source/drain electrode or gate electrode of
the TFT or the anode by a single patterning process, and the
first auxiliary sub-electrode being arranged at a layer dif-
ferent from the second auxiliary sub-electrode.

17. The method according to claim 17, comprising steps
of:

forming the gate electrode on the base substrate;

forming a gate insulating layer;

forming an active layer;

forming the source/drain electrode and the first auxiliary

sub-electrode by a single patterning process;
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forming a planarization protection layer and forming the
first connection hole penetrating through the planariza-
tion protection layer;

forming the anode and the second auxiliary sub-electrode

by a single patterning process, the second auxiliary
sub-electrode being connected to the first auxiliary
sub-electrode via the first connection hole;

forming a pixel definition layer by which at least a portion

of the anode and at least a portion of the second
auxiliary sub-electrode are not covered;

forming an organic layer; and

forming the cathode connected to the second auxiliary

sub-electrode.

18. The method according to claim 17, further comprising
forming a second connection hole penetrating through the
planarization protection layer, wherein the anode is con-
nected to the drain electrode via the second connection hole.

19. The method according to claim 17, further comprising
forming a low level line while forming the source/drain
electrode and the first auxiliary sub-electrode by a single
patterning process, wherein the low level line is connected
to the first auxiliary sub-electrode and the cathode.

20. The method according to claim 17, further comprising
forming a third connection hole, wherein the first auxiliary
sub-electrode is connected to the cathode via the third
connection hole.

21. A display device, comprising the OLED display
substrate according to claim 1.

* ok %k
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