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(57) ABSTRACT

An OLED display device and a manufacturing method
thereof are provided. The manufacturing method of the
OLED display device realizes the effect of a plurality of
non-connected OLED light emitting layers by providing an
inverse trapezoidal photoresist in an interval region of a
plurality sub-pixels. The produced OLED display device
does not have lateral current forming an entire surface
distributed cathode over the plurality of OLED light emit-
ting layers of the common layer, that avoiding cross color
phenomenon caused by carrier migration between adjacent
sub-pixels and ensuring better display effect of the OLED
display. Also, by fabricating an auxiliary cathode above or
below the cathode and connected thereto, the sheet resis-
tance of the cathode and the uneven brightness caused by
voltage drop can both be reduced.
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Providing a base substrate, forming a phurality of anodes and a pixe! definition layer on the
base substrate, forming a plurality of first openings corresponding to the plurality of anodes [ Y
respectively on the pixel definition fayer

Forming an inverted trapezoidal photoresist on the base substrate corresponding to an 2
intervai region of the plurality of first openings
v
Preparing an OLED light emitting thin film an the inverted trapezoidal photoresist, the pixel w-r«i\%
defining layer and the plurality of anodes ’

¥
Peeling off the inverted trapezoidal photoresist to remove the OLED light emitting thin film Q4
shbove the inverted trapezoidal photoresist, and obtaining a plurality of non-connected OLED  [——"""
light emitting layers

Forming an entire surface distributed cathode over the plurality of OLED light emitting fayers | .~ “«3
and the pixel definition layer

¥ )

t Fabricating an auxiliary cathode on the cathode to abtain an OLED substrate t““"" St

, Encapsulating the OLED substrate 1o obtain the OLED display device [‘"‘“” o

FIG. 2
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Providing a base substrate, forming a plurality of anodes and a3 pixel definition layer on the
base substrate, forming a plurality of first openings correspanding to the plurality of anades oo
respectively on the pixel definition layer, and forming a second opening in an interval region [~ Sl

of the plurality of first epenings

Forming aninverted trapezoidal photoresist on the base substrate at & bottom of the second | . Ge
apening
L
Preparing an OLED light emitting thin film an the inverted trapezoidal photaresist, the pixel N
defining fayer and the plurality of anode e

¥
Peeling off the inverted trapezoidal photoresist to remove the OLED light emitting thin film & ’E
sbove the inverted trapezoidal photoresist, snd obtaining 3 glursiity of non-connected OLED "%
light emitting layers

3

Forming an entire surface distributed cathode over the plurality of OLED light emitting layers
and the base substrate

¥ ]
Fabricating the auxiliary cathode on the cathode to obtain an OLED substrate |7 b

A

Encapsulating the QLED substrate to obtain the OLED display device ST

FIG. 10
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Providing a base substrate, forming a plurality of anodes, an suxiliary cathode and a pixel
definition layer on the base substrate, forming a plurality of first opanings corresponding to ¢
the plurality of anodes respectively on the pixel definition fayer, and forming a secand —-51
opening corresponding to the second opening

Forming an inverted trapezoidal photoresist on the auxiliary cathede at a bottom of the 88
second opening

¥
Preparing an OLED light emitting thin film on the inverted trapezoidal photoresist, the pixel
defining layer and the plurality of anodes

"

¥

Peeling off the inverted trapezoidal photoresist to remove the OLED light emitting thin film ‘7\1/}
above the inverted trapezoidal photoresist, and obtaining a plurality of nen-connected QLED  [——"""

light emitting layers

¥
Forming an entire surface distributed cathode over the plurality of OLED light emitting layers, f'
the pixel definition layer and the auxiliary cathode to obtain an OLED substrate

¥ ;
Encapsulating the OLED substrate to obtain the OLED display device R
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF MAKING THE
SAME

RELATED APPLICATIONS

[0001] The present application is a National Phase of
International Application Number PCT/CN2017/114509,
filed on Dec. 4, 2017, and claims the priority of China
Application No. 201711148913.8, filed on Nov. 17, 2017.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to a field of a display
technique. In particular, it relates to an organic light emitting
display device and a method of making the same.

BACKGROUND

[0003] Organic light emitting display (OLED) device has
advantages of self-luminous, low driving voltage, high lumi-
nous efficiency, short response time, sharpness, high con-
trast, nearly 180° viewing angle, wide usage temperature
range, flexible and large-area panchromatic display and so
on, is recognized as the industry’s most promising display
device.

[0004] According to driving methods, OLED can be clas-
sified into passive matrix OLED (PMOLED) and active
matrix OLED (AMOLED), namely, direct addressing and
thin film transistor matrix addressing. Among them, AMO-
LED has a matrix arrangement of pixels, belonging to the
active display type, which has high luminous efficiency, and
usually used for high-definition large-size display device.
[0005] OLED generally comprises a substrate, an anode
disposed on the substrate, a hole injection layer disposed on
the anode, a hole transport layer disposed on the hole
injection layer, a light emitting layer disposed on the hole
transport layer, an electron transport layer disposed on the
light emitting layer, an electron injection layer disposed on
the electron transport layer, and a cathode disposed on the
electron injection layer. The light emitting principle of
OLED display device is that under a driven electric field, by
carrier injection and recombination, leading semiconductor
materials and organic light emitting materials to light. Spe-
cifically, an OLED display device generally adopts ITO
pixel electrode and a metal electrode respectively as the
anode and the cathode of the device. Under a certain voltage,
electrons and holes are injected from the cathode and the
anode into the electron transport layer and the hole transport
layer respectively. The electrons and holes migrate to the
light emitting layer through the electron transport layer and
the hole transport layer, respectively, and meet in the light
emitting layer to form excitons and excite the light emitting
molecules that emit visible light through radiation relax-
ation.

[0006] AMOLED display device comprises bottom-emit-
ting OLED displays (with light emitted from the TFT
substrate side) and top-emitting OLED displays (with light
emitted from the encapsulating cover side). Since the light
source of the top-emitting OLED display device needs to
penetrate the cathode, it must be transparent cathode or
translucent cathode. Transparent oxide (TCO), such as
indium zinc oxide (IZ0O) is commonly used in the existing
transparent cathode. The transparent cathode has a thickness
between 100 nm to 500 nm and a sheet resistance between
5 €/ to 30 /. Translucent cathode often uses of thinner
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metals, such as silver (Ag) and magnesium silver alloy
(MgAg), in order to maintain a light transmittance greater
than 40%, the thickness of the translucent cathode is gen-
erally controlled between 10 nm~20 nm, with a sheet
resistance between 1 /[0 and 5 Q/0J. However, the trans-
parent cathode and the translucent cathode having the above
resistance values are only suitable for use in small-sized
displays. When used in a large-sized display, an IR drop may
occur due to a high sheet resistance of the cathode, thereby
causing the display to appear uneven brightness, and farther
the cathode voltage input, the lower the brightness is. In
addition, both an OLED device emitting white light from the
light emitting layer (white OLED structure) and an OLED
device emitting RGB light from the light emitting layer
(RGB side-by-side) have common layers such as a hole
injection layer (HIL), hole transport layer (HTL), electron
transport layer (ETL), electron injection layer (EIL) and
carrier generation layer (CGL). All of these common layers
are fabricated by open mask that covering the interval
regions between all the sub-pixel regions and the sub-pixels.
Since carrier materials of some of these common layers have
better carrier transportability, the carriers will conduct lat-
erally in these common layers to cause lateral current
leakage of the common layer. When a sub-pixel is lit,
sub-pixels adjacent to it are easily influenced by the current
in the sub-pixel, resulting in uncontrollable brightness, and
cross-color phenomenon.

[0007] As shown in FIG. 1, which is a schematic diagram
showing lateral current leakage of a common layer in the
existing OLED substrate. The light emitting layer 100 of the
OLED substrate is a white light emitting layer, and the
OLED light emitting layers 100 of all sub-pixels of the
OLED substrate (including the hole injection layer, the hole
transport layer, the light emitting layer, the electron transport
layer, and the electron injection layer) are communicated
with each other and present as a common layer. When lateral
current leakage occurs inside the OLED light emitting layer
100, the carriers are moving laterally in the light emitting
layer of the OLED from one sub-pixel to an adjacent
sub-pixel, and affects the light emission of the adjacent
sub-pixels, so that the brightness of the adjacent sub-pixels
is not able to be controlled, and cross color phenomenon is
easily to be occurred when the OLED substrate cooperates
with the color filter to display the screen image.

SUMMARY

[0008] One objective of the present disclosure is to pro-
vide a manufacturing method of an OLED display device in
which no lateral current leakage of the common layer occurs
therein and a cross color phenomenon due to carrier migra-
tion between adjacent sub-pixels is avoided, the OLED
display device has a better display effect, and the voltage
drop caused by uneven brightness can also be reduced.
[0009] Another objective of the present disclosure is to
provide an OLED display device, which does not appear
cross color phenomenon, and has a better display effect, an
auxiliary cathode is further disposed above or below the
cathode, and connected to the cathode, such that can reduce
the voltage drop caused by uneven brightness.

[0010] To achieve the above objectives, the present dis-
closure provides a method for manufacturing an OLED
display device comprising: a step of manufacturing an
OLED substrate and a step of encapsulating the OLED
substrate, wherein the step of manufacturing the OLED
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substrate comprises: providing a base substrate, forming a
plurality of anodes on the base substrate arranged in array,
forming a pixel definition layer on the base substrate and the
plurality of anodes, forming a plurality of first openings
corresponding to the plurality of anodes respectively on the
pixel definition layer, forming a plurality of OLED light
emitting layers respectively on the plurality of anodes,
forming a cathode on the plurality of OLED light emitting
layers and the pixel definition layer, and fabricating an
auxiliary cathode connected with the cathode above or
below the cathode; wherein the plurality of OLED light
emitting layers are not connected; and the auxiliary cathode
is arranged corresponding to an interval region of the
plurality of anodes.

[0011] In a first embodiment of the present disclosure, the
method for manufacturing an OLED display device com-
prises the following specific steps:

[0012] Step S1, providing the base substrate, forming the
plurality of anodes on the base substrate arranged in array,
forming the pixel definition layer on the base substrate and
the plurality of anodes, forming the plurality of first open-
ings corresponding to the plurality of anodes respectively on
the pixel definition layer;

[0013] Step S2: forming an inverted trapezoidal photore-
sist on the pixel defining layer corresponding to an interval
region of the plurality of first openings;

[0014] Step S3, preparing an OLED light emitting thin
film on the inverted trapezoidal photoresist, the pixel defin-
ing layer and the plurality of anodes;

[0015] Step S4, peeling off the inverted trapezoidal pho-
toresist to remove the OLED light emitting thin film above
the inverted trapezoidal photoresist, and obtaining a plural-
ity of non-connected OLED light emitting layers;

[0016] Step S5: forming an entire surface distributed cath-
ode over the plurality of OLED light emitting layers and the
pixel definition layer;

[0017] Step S6, fabricating the auxiliary cathode on the
cathode corresponding to the interval region of the plurality
of first openings to obtain an OLED substrate;

[0018] Step S7. encapsulating the OLED substrate to
obtain the OLED display device.

[0019] In a second embodiment of the present disclosure,
the method for manufacturing an OLED display device
comptises the following specific steps:

[0020] Step S1, providing the base substrate, forming the
plurality of anodes on the base substrate arranged in array,
forming the pixel definition layer on the base substrate and
the plurality of anodes, forming the plurality of first open-
ings corresponding to the plurality of anodes respectively on
the pixel definition layer, and forming a second opening in
an interval region of the plurality of first openings;

[0021] Step S2: forming an inverted trapezoidal photore-
sist on the base substrate at a bottom of the second opening;
[0022] Step S3, preparing an OLED light emitting thin
film on the inverted trapezoidal photoresist, the pixel defin-
ing layer and the plurality of anodes;

[0023] Step S4, peeling off the inverted trapezoidal pho-
toresist to remove the OLED light emitting thin film above
the inverted trapezoidal photoresist, and obtaining a plural-
ity of non-connected OLED light emitting layers;

[0024] Step S5: forming an entire surface distributed cath-
ode over the plurality of OLED light emitting layers and the
base substrate;
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[0025] Step S6, fabricating the auxiliary cathode on the
cathode corresponding to the second opening to obtain an
OLED substrate;

[0026] Step S7, encapsulating the OLED substrate to
obtain the OLED display device.

[0027] Ina third embodiment of the present disclosure, the
method for manufacturing an OLED display device com-
prises the following specific steps:

[0028] Step S1, providing the base substrate, forming the
plurality of anodes on the base substrate arranged in array,
and the auxiliary cathode arranged in the interval region of
the plurality of anodes; forming the pixel definition layer on
the base substrate, the plurality of anodes, and the auxiliary
cathode; forming the plurality of first openings correspond-
ing to the plurality of anodes respectively on the pixel
definition layer; and forming a second opening correspond-
ing to the auxiliary cathode;

[0029] Step S2: forming an inverted trapezoidal photore-
sist on the auxiliary cathode at a bottom of the second
opening;

[0030] Step S3, preparing an OLED light emitting thin
film on the inverted trapezoidal photoresist, the pixel defin-
ing layer and the plurality of anodes;

[0031] Step S4, peeling off the inverted trapezoidal pho-
toresist to remove the OLED light emitting thin film above
the inverted trapezoidal photoresist, and obtaining a plural-
ity of non-connected OLED light emitting layers;

[0032] Step S5: forming an entire surface distributed cath-
ode over the plurality of OLED light emitting layers, the
pixel definition layer and the auxiliary cathode to obtain an
OLED substrate;

[0033] Step S6, encapsulating the OLED substrate to
obtain the OLED display device.

[0034] The inverted trapezoidal photoresist is distributed
in a grid pattern; and the auxiliary cathode is distributed in
a grid pattern.

[0035] The present disclosure further provides an OLED
display device comprising an OLED substrate. The OLED
substrate comprises a base substrate, a plurality of anodes
disposed on the base substrate and arranged in array, a pixel
definition layer disposed on the base substrate and the
plurality of anodes, a plurality of first openings disposed on
the pixel definition layer corresponding to the plurality of
anodes respectively, a plurality of OLED light emitting
layers respectively disposed on the plurality of anodes, a
cathode disposed on the plurality of OLED light emitting
layers and the pixel definition layer, and an auxiliary cathode
connected with the cathode disposed above or below the
cathode; wherein the plurality of OLED light emitting layers
are not connected; and the auxiliary cathode is arranged
corresponding to an interval region of the plurality of
anodes.

[0036] In the first embodiment of the present disclosure,
the OLED substrate specifically comprises: the base sub-
strate, the plurality of anodes disposed on the base substrate
and arranged in array, the pixel definition layer disposed on
the base substrate and the plurality of anodes, the plurality
of first openings disposed on the pixel definition layer
corresponding to the plurality of anodes respectively, the
plurality of OLED light emitting layers respectively dis-
posed on the plurality of anodes, an entire surface distributed
cathode disposed over the plurality of OLED light emitting
layers and the pixel definition layer, and the auxiliary
cathode disposed on the cathode.
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[0037] 1In the second embodiment of the present disclo-
sure, the OLED substrate specifically comprises: the base
substrate, the plurality of anodes disposed on the base
substrate and arranged in array, the pixel definition layer
disposed on the base substrate and the plurality of anodes,
the plurality of first openings disposed on the pixel definition
layer corresponding to the plurality of anodes respectively,
a second opening formed on the pixel definition layer in an
interval region of the plurality of first openings, the plurality
of OLED light emitting layers respectively disposed on the
plurality of anodes, an entire surface distributed cathode
disposed over the plurality of OLED light emitting layers
and the pixel definition layer, and the auxiliary cathode
disposed on the cathode.

[0038] In the third embodiment of the present disclosure,
the OLED substrate specifically comprises: the base sub-
strate; the plurality of anodes disposed on the base substrate
and arranged in array; the auxiliary cathode disposed on the
base substrate and arranged in the interval region of the
plurality of anodes; the pixel definition layer disposed on the
base substrate, the plurality of anodes, and the auxiliary
cathode; the plurality of first openings disposed on the pixel
definition layer corresponding to the plurality of anodes
respectively; a second opening disposed on the pixel defi-
nition layer corresponding to the auxiliary cathode; the
plurality of OLED light emitting layers respectively dis-
posed on the plurality of anodes; and an entire surface
distributed cathode disposed over the plurality of OLED
light emitting layers, the pixel definition layer, and the
auxiliary cathode.

[0039] The auxiliary cathode is distributed in a grid pat-
tern.
[0040] The present disclosure further provides a method

for manufacturing an OLED display device, comprising: a
step of manufacturing an OLED substrate and a step of
encapsulating the OLED substrate. Herein, the step of
manufacturing the OLED substrate comprises: providing a
base substrate, forming a plurality of anodes on the base
substrate arranged in array, forming a pixel definition layer
on the base substrate and the plurality of anodes, forming a
plurality of first openings corresponding to the plurality of
anodes respectively on the pixel definition layer, forming a
plurality of OLED light emitting layers on the plurality of
anodes respectively, forming a cathode on the plurality of
OLED light emitting layers and the pixel definition layer,
and fabricating an auxiliary cathode connected with the
cathode above or below the cathode; wherein the plurality of
OLED light emitting layers are not connected, and the
auxiliary cathode is arranged corresponding to an interval
region of the plurality of anodes.

[0041] Herein the method comprises the following spe-
cific steps:
[0042] Step S1, providing the base substrate, forming the

plurality of anodes on the base substrate arranged in array,
forming the pixel definition layer on the base substrate and
the plurality of anodes, forming the plurality of first open-
ings corresponding to the plurality of anodes respectively on
the pixel definition layer;

[0043] Step S2: forming an inverted trapezoidal photore-
sist on the pixel defining layer corresponding to an interval
region of the plurality of first openings;

[0044] Step S3, preparing an OLED light emitting thin
film on the inverted trapezoidal photoresist, the pixel defin-
ing layer and the plurality of anodes;
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[0045] Step S4, peeling off the inverted trapezoidal pho-
toresist to remove the OLED light emitting thin film above
the inverted trapezoidal photoresist, and obtaining a plural-
ity of non-connected OLED light emitting layers;

[0046] Step S5: forming an entire surface distributed cath-
ode over the plurality of OLED light emitting layers and the
pixel definition layer;

[0047] Step S6, fabricating the auxiliary cathode on the
cathode corresponding to the interval region of the plurality
of first openings to obtain an OLED substrate;

[0048] Step S7, encapsulating the OLED substrate to
obtain the OLED display device.

[0049] Herein, the inverted trapezoidal photoresist is dis-
tributed in a grid pattern; and the auxiliary cathode is
distributed in a grid pattern.

[0050] Advantageous effects of present disclosure are: the
method for manufacturing an OLED display device of the
present disclosure achieves a disconnecting effect of the
plurality of OLED light emitting layers by providing an
inverted trapezoid photoresist in an interval region of the
plurality of sub-pixels. The obtained OLED display device
will not occur lateral current leakage in the common layer,
so as to avoid cross color phenomenon caused by carrier
migration between adjacent sub-pixels, further to ensure that
the OLED display device has a better display effect. Besides,
by making the auxiliary cathode connected to the cathode
and disposing the auxiliary cathode above or below the
cathode can reduce the sheet resistance of the cathode, and
reduce voltage drop caused by uneven brightness. The
OLED display device of the present disclosure is manufac-
tured by the above method without lateral current leakage of
the common layer, avoids the cross color phenomenon due
to the carrier migration between adjacent sub-pixels, and the
OLED display device has a better display effect. The cath-
ode has a lower sheet resistance, which can reduce the
brightness unevenness caused by the voltage drop.

[0051] For further understanding of the features and tech-
nical contents of the present disclosure, references are made
to the following detailed description and accompanying
drawings of the embodiments. However, the drawings are
for reference only and are not intended to limit the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] The technical solutions of the present disclosure
and other beneficial effects will be apparent from the fol-
lowing detailed description of specific embodiments with
reference to the accompanying drawings. In the drawings:

[0053] FIG. 1 is a schematic diagram of lateral current
leakage of a common layer in an existing OLED display
device;

[0054] FIG. 2 is a flowchart of a method for manufacturing
an OLED display device according to first embodiment of
the present disclosure;

[0055] FIG. 3 is a schematic diagram of step S1 according
to first embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0056] FIG. 4 is a schematic diagram of step S2 according
to first embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0057] FIG. 51s a schematic diagram of step S3 according
to first embodiment of a method for manufacturing an
OLED display device in the present disclosure;
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[0058] FIG. 6is a schematic diagram of step S4 according
to first embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0059] FIG. 7is a schematic diagram of step S5 according
to first embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0060] FIG. 8is a schematic diagram of step S6 according
to first embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0061] FIG.9is a schematic diagram of step S7 according
to first embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0062] FIG. 10 is a flowchart of a method for manufac-
turing an OLED display device according to second embodi-
ment of the present disclosure;

[0063] FIG. 11 is a schematic diagram of step S1 accord-
ing to second embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0064] FIG. 12 is a schematic diagram of step S2 accord-
ing to second embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0065] FIG. 13 is a schematic diagram of step S3 accord-
ing to second embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0066] FIG. 14 is a schematic diagram of step S4 accord-
ing to second embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0067] FIG. 15 is a schematic diagram of step S5 accord-
ing to second embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0068] FIG. 16 is a schematic diagram of step S6 accord-
ing to second embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0069] FIG. 17 is a schematic diagram of step S7 accord-
ing to second embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0070] FIG. 18 is a flowchart of a method for manufac-
turing an OLED display device according to third embodi-
ment of the present disclosure;

[0071] FIG. 19 is a schematic diagram of step S1 accord-
ing to third embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0072] FIG. 20 is a schematic diagram of step S2 accord-
ing to third embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0073] FIG. 21 is a schematic diagram of step S3 accord-
ing to third embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0074] FIG. 22 is a schematic diagram of step S4 accord-
ing to third embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0075] FIG. 23 is a schematic diagram of step S5 accord-
ing to third embodiment of a method for manufacturing an
OLED display device in the present disclosure;

[0076] FIG. 24 is a schematic diagram of step S6 accord-
ing to third embodiment of a method for manufacturing an
OLED display device in the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0077] To further illustrate the technical means adopted by
the present disclosure and the effects thereof, the details of
the present disclosure will be described in the following
preferred embodiments with accompanying drawings.
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[0078] Please refer to FIG. 2, the present disclosure pro-
vide a method for manufacturing an OLED display device
comprising the following steps:

[0079] Step S1, as shown in FIG. 3, providing a base
substrate 10, forming a plurality of anodes 21 on the base
substrate 10 arranged in array, forming a pixel definition
layer 30 on the base substrate 10 and the plurality of anodes
21, forming a plurality of first openings 31 corresponding to
the plurality of anodes 21 respectively on the pixel definition
layer 30.

[0080] Specifically, the base substrate 10 is a TFT sub-
strate.
[0081] Specifically, the step S1 further comprises: forming

a planarization layer (not shown) between the base substrate
10 and the plurality of anodes 21.

[0082] Specifically, an area of the plurality of first open-
ings 31 is smaller than the area of the plurality of anodes 21.
[0083] Specifically, each of the plurality of anodes 21 is a
reflective electrode. The OLED display device prepared by
the present disclosure is a top-emitting OLED display
device. Preferably, each of the plurality of anodes 21 is a
composite layer formed by sandwiching a metal thin film
with two transparent conductive oxide thin films. Preferably,
the material of the transparent conductive oxide thin film
comprises indium tin oxide (ITO), the material of the metal
thin film comprises silver (Ag).

[0084] Step S2, as shown in FIG. 4, forming an inverted
trapezoidal photoresist 60 on the pixel defining layer 30
corresponding to an interval region of the plurality of first
openings 31.

[0085] Specifically, the inverted trapezoidal photoresist 60
is distributed in a grid pattern.

[0086] Specifically, the preparation method of the inverted
trapezoidal photoresist 60 comprises: photoresist coating,
pre-bake, exposure, post expose bake (PEB), development,
and post bake.

[0087] In the prior art, the photoresist patterning process
generally comprises: photoresist coating, pre-bake, expo-
sure, development, and post bake. Compared with the exist-
ing photoresist patterning process, the preparation method of
the inverted trapezoidal photoresist 60 of the present dis-
closure adds a process of post expose bake (PEB) between
the exposure and the development process to ensure that the
obtained photoresist pattern has an inverted trapezoidal
shape.

[0088] Step S3, as shown in FIG. 5, preparing an OLED
light emitting thin film 41 on the inverted trapezoidal
photoresist 60, the pixel defining layer 30 and the plurality
of anodes 21.

[0089] Specifically, the OLED light emitting thin film 41
is prepared by a vapor deposition or ink-jet print process.
When the evaporation process is used, the OLED light
emitting thin film 41 is fabricated by using an open mask,
which is a mask having an opening in the middle, and is less
expensive to fabricate. The OLED light emitting thin film 41
of the present disclosure is manufactured by using an open
mask, which can greatly reduce the production cost com-
pared with the process using a precision mask.

[0090] Step S4, as shown in FIG. 6, peeling off the
inverted trapezoidal photoresist 60 to remove the OLED
light emitting thin film 41 above the inverted trapezoidal
photoresist 60, and obtaining a plurality of non-connected
OLED light emitting layers 40.
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[0091] Specifically, the inverse trapezoidal photoresist 60
is peeled by using a photoresist stripping solvent.

[0092] Specifically, the OLED light emitting layer 40
comprises a hole injection layer, a hole transport layer, a
light-emitting layer, an electron transport layer, and an
electron injection layer sequentially arranged from bottom to
top on the anode 21. For an OLED substrate with a white
OLED structure, the light emitting layer is a white light
emitting layer. For an OLED substrate with a RGB side-by-
side structure, the light emitting layer is a red/green/blue
light emitting layer.

[0093] Step S5, as shown in FIG. 7, forming an entire
surface distributed cathode 50 over the plurality of OLED
light emitting layers 40 and the pixel definition layer 30.
[0094] Specifically, the cathode 50 is a transparent elec-
trode or a translucent electrode.

[0095] If the cathode 50 is a transparent electrode, the
material of the cathode 50 is transparent oxide (TCO), and
the transparent oxide is preferably indium zine oxide (IZO).
The thickness of the cathode 50 is between 100 nm~500 nm.
Specifically, if the material of the cathode 50 is a transparent
oxide (TCO), the cathode 50 is prepared by a sputtering
method.

[0096] If the cathode 50 is a translucent electrode, the
material of the cathode 50 is metal, and the metal is
preferably silver (Ag) or magnesium-silver alloy (MgAg),
and the thickness of the cathode 50 is between 10 nm~20
nm. The translucent electrode has a light transmittance of
40% or more. Specifically, if the material of the cathode 50
is metal, the cathode 50 is prepared by the vapor deposition
method.

[0097] Step S6, as shown in FIG. 8, fabricating the aux-
iliary cathode 22 on the cathode 50 corresponding to the
interval region of the plurality of first openings 31 to obtain
an OLED substrate 80.

[0098] By fabricating the auxiliary cathode 22 above the
cathode 50 and connected thereto, it is possible to reduce the
sheet resistance of the cathode 50 and reduce the problem of
uneven brightness caused by voltage drop (IR drop). Since
the auxiliary cathode 22 is disposed corresponding to the
interval region of the plurality of first openings 31, the
thickness of the cathode 50 in the sub-pixel region can be
ensured not being affected, and the cathode 50 in the
sub-pixel region is ensured to have high transparency and
high light emitting efliciency.

[0099] Specifically, the auxiliary cathode 22 is distributed
in a grid pattern.

[0100] Specifically, the thickness of the auxiliary cathode
22 15 0.5 um~10 pm.

[0101] Specifically, the preparation method of the auxil-
iary cathode 22 comprises: printing conductive ink by
ink-jet print or nozzle print, and drying and curing the
conductive ink to form the auxiliary cathode 22. The con-
ductive ink is a nano-silver paste, a nano-copper paste or a
carbon nanotube solution. Preferably, the conductive ink is
printed on the cathode 50 corresponding to the position of
the original inverted trapezoidal photoresist 60, and the
auxiliary cathode 22 is formed after being dried and cured.
[0102] Stwep S7, as shown in FIG. 9, encapsulating the
OLED substrate 80 to obtain the OLED display device 200.
[0103] Specifically, the step S7 comprises: providing an
encapsulating cover 90 and the encapsulant 91, coating the
encapsulant 91 on the encapsulation the encapsulating cover
90 or the OLED substrate. The encapsulating cover 90 is
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then aligned with the OLED substrate 80, the OLED display
device 200 is obtained after the encapsulant 91 is cured.

[0104] Specifically, the encapsulating cover 90 is a glass
substrate or a glass substrate with a color filter. The glass
substrate is used with the OLED substrate 80 having an RGB
side-by-side structure. The glass substrate having a color
filter is used with the OLED substrate 80 having a white
OLED structure.

[0105] 1In the foregoing method for manufacturing the
OLED display device, the inverted trapezoidal photoresist
60 corresponding to the interval region of the plurality of
first openings 31 is first formed, and then the OLED light
emitting thin film 41 is fabricated. Then, the inverted trap-
ezoidal photoresist 60 and the OLED light-emitting film 41
disposed thereon are removed to obtain a plurality of non-
connected OLED light emitting layers 40. The OLED light
emitting layers has no lateral current leakage of the common
layer, a cross color phenomenon due to carrier migration
between adjacent sub-pixels is avoided. And the auxiliary
cathode 22 connected to the cathode 50 is disposed above
the cathode 50 to reduce the sheet resistance of the cathode
50 and reduce the problem of uneven brightness caused by
the voltage drop (IR drop).

[0106] Please refer to FIG. 9, based on the foregoing
method for manufacturing the OLED display device, the
present disclosure further provides an OLED display device
200, comprising an OLED substrate 80. The OLED sub-
strate 80 comprises: a base substrate 10, a plurality of anodes
21 disposed on the base substrate 10 and arranged in array,
a pixel definition layer 30 disposed on the base substrate 10
and the plurality of anodes 21, a plurality of first openings
31 disposed on the pixel definition layer 30 corresponding to
the plurality of anodes 21 respectively, a plurality of OLED
light emitting layers 40 respectively disposed on the plural-
ity of anodes 21, an entire surface distributed cathode 50
disposed on the plurality of OLED light emitting layers 40
and the pixel definition layer 30, and an auxiliary cathode 22
disposed on the cathode 50 corresponding to an interval
region of the plurality first openings 31; wherein the plu-
rality of OLED light emitting layers 40 are not connected.

[0107] Specifically, the OLED display device 200 further
comprises: an encapsulating cover 90, and an encapsulant 91
disposed between the OLED substrate 80 and the encapsu-
lating cover 90 for sealing and connecting the OLED
substrate 80 and the encapsulating cover 90.

[0108] Specifically, the encapsulating cover 90 is a glass
substrate or a glass substrate with a color filter. The glass
substrate is used with the OLED substrate 80 having an RGB
side-by-side structure. The glass substrate having a color
filter is used with the OLED substrate 80 having a white
OLED structure. Specifically, the base substrate 10 is a TFT
substrate.

[0109] Specifically, the OLED substrate 80 further com-
prises a planarization layer (not shown) disposed between
the base substrate 10 and the plurality of anodes 21.
[0110] Specifically, an area of the plurality of first open-
ings 31 is smaller than the area of the plurality of anodes 21.
[0111] Specifically, each of the plurality of anodes 21 is a
reflective electrode. The OLED display device of the present
disclosure is a top-emitting OLED display device. Prefer-
ably, each of the plurality of anodes 21 is a composite layer
formed by sandwiching a metal thin film with two transpar-
ent conductive oxide thin films. Preferably, the material of
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the transparent conductive oxide thin film comprises indium
tin oxide (ITO), the material of the metal thin film comprises
silver (Ag).

[0112] Specifically, the OLED light emitting layer 40
comprises a hole injection layer, a hole transport layer, a
light-emitting layer, an electron transport layer, and an
electron injection layer sequentially arranged from bottom to
top on the anode 21. For an OLED substrate with a white
OLED structure, the light emitting layer is a white light
emitting layer. For an OLED substrate with a RGB side-by-
side structure, the light emitting layer is a red/green/blue
light emitting layer.

[0113] Specifically, the cathode 50 is a transparent elec-
trode or a translucent electrode.

[0114] If the cathode 50 is a transparent electrode, the
material of the cathode 50 is transparent oxide (TCO), and
the transparent oxide is preferably indium zinc oxide (1Z0).
The thickness of the cathode 50 is between 100 nm~500 nm.
[0115] If the cathode 50 is a translucent electrode, the
material of the cathode 50 is metal, and the metal is
preferably silver (Ag) or magnesium-silver alloy (MgAg),
and the thickness of the cathode 50 is between 10 nm~20
nm. The translucent electrode has a light transmittance of
40% or more.

[0116] Specifically, the auxiliary cathode 22 is distributed
in a grid pattern.

[0117] Specifically, the auxiliary cathode 22 has a thick-
ness of 0.5 um~10 pm.

[0118] Specifically, the material of the auxiliary cathode
22 is a nano-silver, a nano-copper or a carbon nanotube.
[0119] The foregoing OLED display device comprises a
plurality of OLED light emitting layers 40 respectively
disposed on the plurality of anodes 21, wherein a plurality
of the OLED light emitting layers 40 are not connected to
each other so that lateral current leakage of the common
layer does not occur, a cross color phenomenon due to
carrier migration between adjacent sub-pixels is avoided,
with can ensure a better display effect. And the auxiliary
cathode 22 connected to the cathode 50 is disposed above
the cathode 50 to reduce the sheet resistance of the cathode
50 and reduce the problem of uneven brightness caused by
the voltage drop (IR drop).

[0120] Please refer to FIG. 10, the present disclosure
provides a method for manufacturing an OLED display
device, comprising the following steps:

[0121] Step S1, as shown in FIG. 11, providing a base
substrate 10, forming a plurality of anodes 21 on the base
substrate 10 and arranged in array, forming a pixel definition
layer 30 on the base substrate 10 and the plurality of anodes
21, forming a plurality of first openings 31 corresponding to
the plurality of anodes 21 respectively on the pixel definition
layer 30, and forming a second opening 32 in an interval
region of the plurality of first openings 31.

[0122] Specifically, the second opening 32 is distributed in
a grid pattern.

[0123] Specifically, the base substrate 10 is a TFT sub-
strate.

[0124] Specifically, the step S1 further comprises: forming

a planarization layer (not shown) between the base substrate
10 and the plurality of anodes 21.

[0125] Specifically, an area of the plurality of first open-
ings 31 is smaller than the area of the plurality of anodes 21.
[0126] Specifically, each of the plurality of anodes 21 is a
reflective electrode. The OLED display device prepared by
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the present disclosure is a top-emitting OLED display
device. Preferably, each of the plurality of anodes 21 is a
composite layer formed by sandwiching a metal thin film
with two transparent conductive oxide thin films. Preferably,
the material of the transparent conductive oxide thin film
comprises indium tin oxide (ITO), the material of the metal
thin film comprises silver (Ag).

[0127] Step S2: as shown in FIG. 12, forming an inverted
trapezoidal photoresist 60 on the base substrate 10 at a
bottom of the second opening 32.

[0128] Specifically, the inverted trapezoidal photoresist 60
is distributed in a grid pattern.

[0129] Specifically, the preparation method of the inverted
trapezoidal photoresist 60 comprises: photoresist coating,
pre-bake, exposure, post expose bake (PEB), development,
and post bake.

[0130] In the prior art, the photoresist patterning process
generally comprises: photoresist coating, pre-bake, expo-
sure, development, and post bake. Compared with the exist-
ing photoresist patterning process, the preparation method of
the inverted trapezoidal photoresist 60 of the present dis-
closure adds a process of post expose bake (PEB) between
the exposure and the development process to ensure that the
obtained photoresist pattern has an inverted trapezoidal
shape.

[0131] Step S3, as shown in FIG. 13, preparing an OLED
light emitting thin film 41 on the inverted trapezoidal
photoresist 60, the pixel defining layer 30 and the plurality
of anodes 21.

[0132] Specifically, the OLED light emitting thin film 41
is prepared by a vapor deposition or ink-jet print process.
When the evaporation process is used, the OLED light
emitting thin film 41 is fabricated by using an open mask,
which is a mask having an opening in the middle, and is less
expensive to fabricate. The OLED light emitting thin film 41
of the present disclosure is manufactured by using an open
mask, which can greatly reduce the production cost com-
pared with the process using a precision mask.

[0133] Step S4, as shown in FIG. 14, peeling off the
inverted trapezoidal photoresist 60 to remove the OLED
light emitting thin film 41 above the inverted trapezoidal
photoresist 60, and obtaining a plurality of non-connected
OLED light emitting layers 40.

[0134] Specifically, the inverse trapezoidal photoresist 60
is peeled by using a photoresist stripping solvent.

[0135] Specifically, the OLED light emitting layer 40
comprises a hole injection layer, a hole transport layer, a
light-emitting layer. an electron transport layer, and an
electron injection layer sequentially arranged from bottom to
top on the anode 21. For an OLED substrate with a white
OLED structure, the light emitting layer is a white light
emitting layer. For an OLED substrate with a RGB side-by-
side structure, the light emitting layer is a red/green/blue
light emitting layer.

[0136] Step S5, as shown in FIG. 15, forming an entire
surface distributed cathode 50 over the plurality of OLED
light emitting layers 40 and the base substrate 10.

[0137] Specifically, the cathode 50 is a transparent elec-
trode or a translucent electrode.

[0138] If the cathode 50 is a transparent electrode, the
material of the cathode 50 is transparent oxide (TCO), and
the transparent oxide is preferably indium zinc oxide (1Z0).
The thickness of the cathode 50 is between 100 nm~500 nm.
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Specifically, if the material of the cathode 50 is a transparent
oxide (TCO), the cathode 50 is prepared by a sputtering
method.

[0139] If the cathode 50 is a translucent electrode, the
material of the cathode 50 is metal, and the metal is
preferably silver (Ag) or magnesium-silver alloy (MgAg),
and the thickness of the cathode 50 is between 10 nm~20
nm. The translucent electrode has a light transmittance of
40% or more. Specifically, if the material of the cathode 50
is metal, the cathode 50 is prepared by the vapor deposition
method.

[0140] Step S6, as shown in FIG. 16, fabricating the
auxiliary cathode 22 on the cathode 50 corresponding to the
interval region of the plurality of second openings 32 to
obtain an OLED substrate 80.

[0141] By fabricating the auxiliary cathode 22 above the
cathode 50 and connected thereto, it is possible to reduce the
sheet resistance of the cathode 50 and reduce the problem of
uneven brightness caused by voltage drop (IR drop). Since
the auxiliary cathode 22 is disposed corresponding to the
second opening 32, the thickness of the cathode 50 in the
sub-pixel region can be ensured not being affected, and the
cathode 50 in the sub-pixel region is ensured to have higher
transparency and higher light emitting efficiency.

[0142] Specifically, the auxiliary cathode 22 is distributed
in a grid pattern.

[0143] Specifically, the thickness of the auxiliary cathode
22 is 0.5 pm~10 pm.

[0144] Specifically, the preparation method of the auxil-
iary cathode 22 comprises: printing conductive ink by
ink-jet print or nozzle print, and drying and curing the
conductive ink to form the auxiliary cathode 22. The con-
ductive ink is a nano-silver paste, a nano-copper paste or a
carbon nanotube solution. Preferably, the conductive ink is
printed on the cathode 50 corresponding to the position of
the original inverted trapezoidal photoresist 60, and the
auxiliary cathode 22 is formed after being dried and cured.
[0145] Step S7, as shown in FIG. 17, encapsulating the
OLED substrate 80 to obtain the OLED display device 200.
[0146] Specifically, the step S7 comprises: providing an
encapsulating cover 90 and the encapsulant 91, coating the
encapsulant 91 on the encapsulation the encapsulating cover
90 or the OLED substrate. The encapsulating cover 90 is
then aligned with the OLED substrate 80, the OLED display
device 200 is obtained after the encapsulant 91 is cured.

[0147] Specifically, the encapsulating cover 90 is a glass
substrate or a glass substrate with a color filter. The glass
substrate is used with the OLED substrate 80 having an RGB
side-by-side structure. The glass substrate having a color
filter is used with the OLED substrate 80 having a white
OLED structure.

[0148] In the foregoing method for manufacturing the
OLED display device, the inverted trapezoidal photoresist
60 corresponding to the interval region of the plurality of
first openings 31 is first formed, and then the OLED light
emitting thin film 41 is fabricated. Then, the inverted trap-
ezoidal photoresist 60 and the OLED light-emitting film 41
disposed thereon are removed to obtain a plurality of non-
connected OLED light emitting layers 40. The OLED light
emitting layers has no lateral current leakage of the common
layer, a cross color phenomenon due to carrier migration
between adjacent sub-pixels is avoided. And the auxiliary
cathode 22 connected to the cathode 50 is disposed above
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the cathode 50 to reduce the sheet resistance of the cathode
50 and reduce the problem of uneven brightness caused by
the voltage drop (IR drop).

[0149] Please refer to FIG. 17, based on the foregoing
method for manufacturing the OLED display device, the
present disclosure further provides an OLED display device
200, comprising an OLED substrate 80. The OLED sub-
strate 80 comprises: a base substrate 10, a plurality of anodes
21 disposed on the base substrate 10 and arranged in array,
a pixel definition layer 30 disposed on the base substrate 10
and the plurality of anodes 21, a plurality of first openings
31 disposed on the pixel definition layer 30 corresponding to
the plurality of anodes 21 respectively, a second opening 32
disposed on the pixel definition layer 30 in an interval region
of the plurality of first openings 31, a plurality of OLED
light emitting layers 40 respectively disposed on the plural-
ity of anodes 21, an entire surface distributed cathode 50
disposed on the plurality of OLED light emitting layers 40
and the pixel definition layer 30, and an auxiliary cathode 22
disposed on the cathode 50 corresponding to an interval
region of the second opening 32; wherein the plurality of
OLED light emitting layers 40 are not connected.

[0150] Specifically, the OLED display device 200 further
comprises: an encapsulating cover 90, and an encapsulant 91
disposed between the OLED substrate 80 and the encapsu-
lating cover 90 for sealing and connecting the OLED
substrate 80 and the encapsulating cover 90.

[0151] Specifically, the encapsulating cover 90 is a glass
substrate or a glass substrate with a color filter. The glass
substrate is used with the OLED substrate 80 having an RGB
side-by-side structure. The glass substrate having a color
filter is used with the OLED substrate 80 having a white
OLED structure.

[0152] Specifically, the second opening 32 is distributed in
a grid pattern.

[0153] Specifically, the base substrate 10 is a TFT sub-
strate.

[0154] Specifically, the OLED substrate 80 further com-

prises a planarization layer (not shown) disposed between
the base substrate 10 and the plurality of anodes 21.
[0155] Specifically, an area of the plurality of first open-
ings 31 is smaller than the area of the plurality of anodes 21.
[0156] Specifically, each of the plurality of anodes 21 is a
reflective electrode. The OLED display device of the present
disclosure is a top-emitting OLED display device. Prefer-
ably, each of the plurality of anodes 21 is a composite layer
formed by sandwiching a metal thin film with two transpar-
ent conductive oxide thin films. Preferably, the material of
the transparent conductive oxide thin film comprises indium
tin oxide (ITO), the material of the metal thin film comprises
silver (Ag).

[0157] Specifically, the OLED light emitting layer 40
comprises a hole injection layer, a hole transport layer, a
light-emitting layer. an electron transport layer, and an
electron injection layer sequentially arranged from bottom to
top on the anode 21. For an OLED substrate with a white
OLED structure, the light emitting layer is a white light
emitting layer. For an OLED substrate with a RGB side-by-
side structure, the light emitting layer is a red/green/blue
light emitting layer.

[0158] Specifically, the cathode 50 is a transparent elec-
trode or a translucent electrode.

[0159] If the cathode 50 is a transparent electrode, the
material of the cathode 50 is transparent oxide (TCO), and
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the transparent oxide is preferably indium zinc oxide (IZO).
The thickness of the cathode 50 is between 100 nm~500 nm.
[0160] If the cathode 50 is a translucent electrode, the
material of the cathode 50 is metal, and the metal is
preferably silver (Ag) or magnesium-silver alloy (MgAg),
and the thickness of the cathode 50 is between 10 nm~20
nm. The translucent electrode has a light transmittance of
40% or more.

[0161] Specifically, the auxiliary cathode 22 is distributed
in a grid pattern.

[0162] Specifically, the auxiliary cathode 22 has a thick-
ness of 0.5 pm~10 pm.

[0163] Specifically, the material of the auxiliary cathode
22 is a nano-silver, a nano-copper or a carbon nanotube.
[0164] The foregoing OLED display device comprises a
plurality of OLED light emitting layers 40 respectively
disposed on the plurality of anodes 21, wherein a plurality
of the OLED light emitting layers 40 are not connected to
each other so that lateral current leakage of the common
layer does not occur, a cross color phenomenon due to
carrier migration between adjacent sub-pixels is avoided,
with can ensure a better display effect. And the auxiliary
cathode 22 connected to the cathode 50 is disposed above
the cathode 50 to reduce the sheet resistance of the cathode
50 and reduce the problem of uneven brightness caused by
the voltage drop (IR drop).

[0165] Please refer to FIG. 18, the present disclosure
further provides a method for manufacturing an OLED
display device, comprising the following steps:

[0166] Step S1, as shown in FIG. 19, providing a base
substrate 10, forming a plurality of anodes 21 on the base
substrate 10 and arranged in array, forming an auxiliary
cathode 22 in an interval region of the plurality of anodes 21,
forming a pixel definition layer 30 on the base substrate 10
and the plurality of anodes 21, forming a plurality of first
openings 31 corresponding to the plurality of anodes 21
respectively on the pixel definition layer 30, and forming a
second opening 32 in an interval region of the plurality of
first openings 31.

[0167] Specifically, each of the plurality of anodes 21 is a
reflective electrode. The OLED display device prepared by
the present disclosure is a top-emitting OLED display
device. Preferably, each of the plurality of anodes 21 is a
composite layer formed by sandwiching a metal thin film
with two transparent conductive oxide thin films. Preferably,
the material of the transparent conductive oxide thin film
comprises indium tin oxide (ITO), the material of the metal
thin film comprises silver (Ag).

[0168] Specifically, the second opening 32 is distributed in
a grid pattern.
[0169] Specifically, the auxiliary cathode 22 is fabricated

by using photolithography process.

[0170] Specifically, the material of the auxiliary cathode
22 comprises one or more of metals such as silver (Ag),
copper (Cu), aluminum (Al), and molybdenum (Mo).
[0171] Specifically, the auxiliary cathode 22 has a thick-
ness of 0.5 um~10 pm.

[0172] Specifically, the second opening 32 is distributed in
a grid pattern.

[0173] Specifically, the base substrate 10 is a TFT sub-
strate.

[0174] Specifically, the step S1 further comprises: forming

a planarization layer (not shown) between the base substrate
10 and the plurality of anodes 21.
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[0175] Specifically, an area of the plurality of first open-
ings 31 is smaller than the area of the plurality of anodes 21.
[0176] Step S2: as shown in FIG. 20, forming an inverted
trapezoidal photoresist 60 on the auxiliary cathode 22 at a
bottom of the second opening 32.

[0177] Specifically, the inverted trapezoidal photoresist 60
is distributed in a grid pattern.

[0178] Specifically, the preparation method of the inverted
trapezoidal photoresist 60 comprises: photoresist coating,
pre-bake, exposure, post expose bake (PEB), development,
and post bake.

[0179] In the prior art, the photoresist patterning process
generally comprises: photoresist coating, pre-bake, expo-
sure, development, and post bake. Compared with the exist-
ing photoresist patterning process, the preparation method of
the inverted trapezoidal photoresist 60 of the present dis-
closure adds a process of post expose bake (PEB) between
the exposure and the development process to ensure that the
obtained photoresist pattern has an inverted trapezoidal
shape.

[0180] Step S3, as shown in FIG. 21, preparing an OLED
light emitting thin film 41 on the inverted trapezoidal
photoresist 60, the pixel defining layer 30 and the plurality
of anodes 21.

[0181] Specifically, the OLED light emitting thin film 41
is prepared by a vapor deposition or ink-jet print process.
When the evaporation process is used, the OLED light
emitting thin film 41 is fabricated by using an open mask,
which is a mask having an opening in the middle, and is less
expensive to fabricate. The OLED light emitting thin film 41
of the present disclosure is manufactured by using an open
mask, which can greatly reduce the production cost com-
pared with the process using a precision mask.

[0182] Step S4, as shown in FIG. 22, peeling off the
inverted trapezoidal photoresist 60 to remove the OLED
light emitting thin film 41 above the inverted trapezoidal
photoresist 60, and obtaining a plurality of non-connected
OLED light emitting layers 40.

[0183] Specifically, the inverse trapezoidal photoresist 60
is peeled by using a photoresist stripping solvent.

[0184] Specifically, the OLED light emitting layer 40
comprises a hole injection layer, a hole transport layer, a
light-emitting layer, an electron transport layer, and an
electron injection layer sequentially arranged from bottom to
top on the anode 21. For an OLED substrate with a white
OLED structure, the light emitting layer is a white light
emitting layer. For an OLED substrate with a RGB side-by-
side structure, the light emitting layer is a red/green/blue
light emitting layer.

[0185] Step S5, as shown in FIG. 23, forming an entire
surface distributed cathode 50 over the plurality of OLED
light emitting layers 40, the pixel definition layer 30 and the
auxiliary cathode 22 to obtain the OLED substrate 80.
[0186] Specifically, the cathode 50 is a transparent elec-
trode or a translucent electrode.

[0187] If the cathode 50 is a transparent electrode, the
material of the cathode 50 is transparent oxide (TCO), and
the transparent oxide is preferably indium zine oxide (I1ZO).
The thickness of the cathode 50 is between 100 nm~500 nm.
Specifically, if the material of the cathode 50 is a transparent
oxide (TCO), the cathode 50 is prepared by a sputtering
method,

[0188] If the cathode 50 is a translucent electrode, the
material of the cathode 50 is metal, and the metal is
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preferably silver (Ag) or magnesium-silver alloy (MgAg),
and the thickness of the cathode 50 is between 10 nm~20
nm. The translucent electrode has a light transmittance of
40% or more. Specifically, if the material of the cathode 50
is metal, the cathode 50 is prepared by the vapor deposition
method.

[0189] By fabricating the auxiliary cathode 22 under the
cathode 50, the sheet resistance of the cathode 50 can be
reduced and the problem of uneven brightness caused by a
voltage drop (IR drop) can be reduced. Since the auxiliary
cathode 22 is disposed corresponding to the second opening
32, the thickness of the cathode 50 in the pixel region is not
affected, and the cathode 50 located in the sub-pixel region
is ensured to have a high transparency and a high light-
emitting rate.

[0190] Step S6, as shown in FIG. 24, encapsulating the
OLED substrate 80 to obtain the OLED display device 200.

[0191] Specifically, the step S6 comprises: providing an
encapsulating cover 90 and the encapsulant 91, coating the
encapsulant 91 on the encapsulation the encapsulating cover
90 or the OLED substrate. The encapsulating cover 90 is
then aligned with the OLED substrate 80, the OLED display
device 200 is obtained after the encapsulant 91 is cured.

[0192] Specifically, the encapsulating cover 90 is a glass
substrate or a glass substrate with a color filter. The glass
substrate is used with the OLED substrate 80 having an RGB
side-by-side structure. The glass substrate having a color
filter is used with the OLED substrate 80 having a white
OLED structure.

[0193] In the foregoing method for manufacturing the
OLED display device, the second opening 32 corresponding
to the interval region of the plurality of first openings 31 is
first formed, and the inverted trapezoidal photoresist 60 is
formed in the second opening 32, and then the OLED light
emitting thin film 41 is fabricated. After that, the inverted
trapezoidal photoresist 60 and the OLED light-emitting film
41 disposed thereon are removed to obtain a plurality of
non-connected OLED light emitting layers 40. The OLED
light emitting layers 40 has no lateral current leakage of the
common layer, a cross color phenomenon caused by carrier
migration between adjacent sub-pixels is avoided, which is
capable to ensure a better display effect of the OLED display
device. And the auxiliary cathode 22 is connected under the
cathode 50 to reduce the sheet resistance of the cathode 50
and reduce the problem of uneven brightness caused by the
voltage drop (IR drop).

[0194] Please refer to FIG. 24, based on the foregoing
method of manufacturing an OLED display device, the
present disclosure further provides an OLED display device,
comprising an OLED substrate 80. The OLED substrate 80
comprises a base substrate 10, a plurality of anodes 21
disposed on the base substrate 10 and arranged in array, an
auxiliary cathode 22 disposed on the base substrate 10 in an
interval region of the plurality of anodes 21, a pixel defini-
tion layer 30 disposed on the base substrate 10, the plurality
of anodes 21 and the auxiliary cathode 22, a plurality of first
openings 31 disposed on the pixel definition layer 30 cor-
responding to the plurality of anodes 21 respectively, a
second opening 32 disposed on the pixel definition layer 30
corresponding to the auxiliary cathode 22, a plurality of
OLED light emitting layers 40 respectively disposed on the
plurality of anodes 21, and an entire surface distributed
cathode 50 disposed on the plurality of OLED light emitting
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layers 40, the pixel definition layer 30 and the auxiliary
cathode 22; wherein the plurality of OLED light emitting
layers 40 are not connected.

[0195] Specifically, the OLED display device 200 further
comprises: an encapsulating cover 90 disposed opposite to
the OLED substrate 80, and an encapsulant 91 disposed
between the OLED substrate 80 and the encapsulating cover
90 for sealing and connecting the OLED substrate 80 and the
encapsulating cover 90.

[0196] Specifically, the encapsulating cover 90 is a glass
substrate or a glass substrate with a color filter. The glass
substrate is used with the OLED substrate 80 having an RGB
side-by-side structure. The glass substrate having a color
filter is used with the OLED substrate 80 having a white
OLED structure.

[0197] Specifically, each of the plurality of anodes 21 is a
reflective electrode. The OLED display device prepared by
the present disclosure is a top-emitting OLED display
device. Preferably, each of the plurality of anodes 21 is a
composite layer formed by sandwiching a metal thin film
with two transparent conductive oxide thin films. Preferably,
the material of the transparent conductive oxide thin film
comprises indium tin oxide (ITO), the material of the metal
thin film comprises silver (Ag).

[0198] Specifically, the auxiliary cathode 22 is distributed
in a grid pattern.

[0199] Specifically, the material of the auxiliary cathode
22 comprises one or more of metals such as silver (Ag),
copper (Cu), aluminum (Al), and molybdenum (Mo).
[0200] Specifically, the auxiliary cathode 22 has a thick-
ness of 0.5 um~10 pm.

[0201] Specifically, the second opening 32 is distributed in
a grid pattern.

[0202] Specifically, the base substrate 10 is a TFT sub-
strate.

[0203] Specifically, the OLED substrate 80 further com-

prises: forming a planarization layer (not shown) between
the base substrate 10 and the plurality of anodes 21.
[0204] Specifically, an area of the plurality of first open-
ings 31 is smaller than the area of the plurality of anodes 21,
an area of the second opening 32 is smaller than the area of
the auxiliary cathode 22.

[0205] Specifically, the OLED light emitting layer 40
comprises a hole injection layer, a hole transport layer, a
light-emitting layer. an electron transport layer, and an
electron injection layer sequentially arranged from bottom to
top on the anode 21. For an OLED substrate with a white
OLED structure, the light emitting layer is a white light
emitting layer. For an OLED substrate with a RGB side-by-
side structure, the light emitting layer is a red/green/blue
light emitting layer.

[0206] Specifically, the cathode 50 is a transparent elec-
trode or a translucent electrode.

[0207] If the cathode 50 is a transparent electrode, the
material of the cathode 50 is transparent oxide (TCO), and
the transparent oxide is preferably indium zinc oxide (1Z0).
The thickness of the cathode 50 is between 100 nm~500 nm.
[0208] If the cathode 50 is a translucent electrode, the
material of the cathode 50 is metal, and the metal is
preferably silver (Ag) or magnesium-silver alloy (MgAg),
and the thickness of the cathode 50 is between 10 nm~20
nm. The translucent electrode has a light transmittance of
40% or more.
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[0209] The foregoing OLED display device comprises a
plurality of OLED light emitting layers 40 respectively
disposed on the plurality of anodes 21, wherein a plurality
of the OLED light emitting layers 40 are not connected to
each other so that lateral current leakage of the common
layer does not occur, a cross color phenomenon due to
carrier migration between adjacent sub-pixels is avoided,
with can ensure a better display effect. And the auxiliary
cathode 22 is connected under the cathode 50 to reduce the
sheet resistance of the cathode 50 and reduce the problem of
uneven brightness caused by the voltage drop (IR drop).
[0210] It is worth mentioning that in the present disclo-
sure, “the interval region corresponding to the plurality of
first openings 317, the “interval region corresponding to the
plurality of first openings 317, and “the interval region
corresponding to the second openings 32” all express the
same meaning, which means “corresponding to an interval
region of a plurality of sub-pixels”

[0211] In the manufacturing method of the OLED display
device of the present disclosure, the inverted trapezoidal
photoresist 60 may also be disposed in a linear manner in the
interval region of a plurality of sub-pixels. In this case, the
OLED light emitting thin film 41 is only blocked in one
direction (which is an extending direction perpendicular to
the inverted trapezoidal photoresist 60), the OLED light
emitting thin film 41 in other direction not being blocked
(the extending direction of the inverted trapezoidal photo-
resist 60) is able to increase the interval region of the
adjacent sub-pixels, so as to increase the resistance of the
OLED light emitting thin film 41 in the interval region
between the adjacent sub-pixels to prevent the carrier from
flowing between the adjacent sub-pixels and prevent the
occurrence of the cross color phenomenon.

[0212] In addition, when the auxiliary cathode is disposed
under the cathode, the auxiliary cathode may be provided on
the TFT substrate and be provided on the same layer as the
source/drain or the gate, so that the sheet resistance of the
cathode 50 can be significantly reduced and the uneven
brightness problem caused by voltage drop (IR drop) can be
reduced, therefore improving the display effect.

[0213] In summary, the present disclosure provides an
OLED display device and a manufacturing method thereof.
The manufacturing method of the OLED display device of
the present disclosure realizes the effect of a plurality of
non-connected OLED light emitting layers by providing an
inverse trapezoidal photoresist in the interval region of a
plurality of sub-pixels. The produced OLED display does
not have the lateral current leakage of the common layer,
that avoiding cross color phenomenon caused by carrier
migration between adjacent sub-pixels, and ensuring a better
display effect of the OLED display device. And, by fabri-
cating an auxiliary cathode connected to the cathode above
or below the cathode, the sheet resistance of the cathode can
be reduced, and reduce uneven brightness caused by voltage
drop. The OLED display device of the present disclosure is
manufactured by the above method without lateral current
leakage of the common layer, avoids the cross color phe-
nomenon due to the carrier migration between adjacent
sub-pixels, and the OLED display device has a better display
effect. The cathode has a lower sheet resistance, which can
reduce the brightness unevenness caused by the voltage
drop.

[0214] Finally, it should be noted that the above embodi-
ments are merely illustrative of the technical solutions of the
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present disclosure and are not intended to be limiting
thereof. For the person skilled in the art of the disclosure,
without departing from the concept of the disclosure, simple
deductions or substitutions can be made and should be
included in the protection scope of the disclosure.

What is claimed is:

1. A method for manufacturing an OLED display device
comprising: a step of manufacturing an OLED substrate and
a step of encapsulating the OLED substrate, wherein the step
of manufacturing the OLED substrate comprises: providing
a base substrate, forming a plurality of anodes on the base
substrate arranged in array, forming a pixel definition layer
on the base substrate and the plurality of anodes, forming a
plurality of first openings corresponding to the plurality of
anodes respectively on the pixel definition layer, forming a
plurality of OLED light emitting layers respectively on the
plurality of anodes, forming a cathode on the plurality of
OLED light emitting layers and the pixel definition layer,
and fabricating an auxiliary cathode connected with the
cathode above or below the cathode; wherein the plurality of
OLED light emitting layers are not connected; and the
auxiliary cathode is arranged corresponding to an interval
region of the plurality of anodes.

2. The method for manufacturing an OLED display device
according to claim 1, specifically comprising the following
steps:

step S1, providing the base substrate, forming the plural-

ity of anodes on the base substrate arranged in array,
forming the pixel definition layer on the base substrate
and the plurality of anodes, forming the plurality of first
openings corresponding to the plurality of anodes
respectively on the pixel definition layer;

step S2: forming an inverted trapezoidal photoresist on

the pixel defining layer corresponding to an interval
region of the plurality of first openings;

step S3, preparing an OLED light emitting thin film on the

inverted trapezoidal photoresist, the pixel defining
layer and the plurality of anodes;
step S4, peeling off the inverted trapezoidal photoresist to
remove the OLED light emitting thin film above the
inverted trapezoidal photoresist, and obtaining a plu-
rality of non-connected OLED light emitting layers;

step S5: forming an entire surface distributed cathode
over the plurality of OLED light emitting layers and the
pixel definition layer;

step S6, fabricating the auxiliary cathode on the cathode

corresponding to the interval region of the plurality of
first openings to obtain an OLED substrate;

step S7, encapsulating the OLED substrate to obtain the

OLED display device,

3. The method for manufacturing an OLED display device
according to claim 1, specifically comprising the following
steps:

step S1, providing the base substrate, forming the plural-

ity of anodes on the base substrate arranged in array,
forming the pixel definition layer on the base substrate
and the plurality of anodes, forming the plurality of first
openings corresponding to the plurality of anodes
respectively on the pixel definition layer, and forming
a second opening in an interval region of the plurality
of first openings;

step S2: forming an inverted trapezoidal photoresist on

the base substrate at a bottom of the second opening;
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step S3, preparing an OLED light emitting thin film on the
inverted trapezoidal photoresist, the pixel defining
layer and the plurality of anodes;
step S4, peeling off the inverted trapezoidal photoresist to
remove the OLED light emitting thin film above the
inverted trapezoidal photoresist, and obtaining a plu-
rality of non-connected OLED light emitting layers;

step S5: forming an entire surface distributed cathode
over the plurality of OLED light emitting layers and the
base substrate;
step S6, fabricating the auxiliary cathode on the cathode
corresponding to the second opening to obtain an
OLED substrate;

step S7, encapsulating the OLED substrate to obtain the
OLED display device.

4. The method for manufacturing an OLED display device
according to claim 1, specifically comprising the following
steps:

step S1, providing the base substrate, forming the plural-

ity of anodes on the base substrate arranged in array,
and the auxiliary cathode arranged in the interval
region of the plurality of anodes; forming the pixel
definition layer on the base substrate, the plurality of
anodes, and the auxiliary cathode; forming the plurality
of first openings corresponding to the plurality of
anodes respectively on the pixel definition layer; and
forming a second opening corresponding to the auxil-
iary cathode;

step S2: forming an inverted trapezoidal photoresist on

the auxiliary cathode at a bottom of the second open-
mg;

step S3, preparing an OLED light emitting thin film on the

inverted trapezoidal photoresist, the pixel defining
layer and the plurality of anodes;
step S4, peeling off the inverted trapezoidal photoresist to
remove the OLED light emitting thin film above the
inverted trapezoidal photoresist, and obtaining a plu-
rality of non-connected OLED light emitting layers;

step S5: forming an entire surface distributed cathode
over the plurality of OLED light emitting layers, the
pixel definition layer and the auxiliary cathode to
obtain an OLED substrate;

step S6, encapsulating the OLED substrate to obtain the

OLED display device.

5. The method for manufacturing an OLED display device
according to claim 2, wherein the inverted trapezoidal
photoresist is distributed in a grid pattern; and the auxiliary
cathode is distributed in a grid pattern.

6. An OLED display device comprising an OLED sub-
strate, the OLED substrate comprising a base substrate, a
plurality of anodes disposed on the base substrate and
arranged in array, a pixel definition layer disposed on the
base substrate and the plurality of anodes, a plurality of first
openings disposed on the pixel definition layer correspond-
ing to the plurality of anodes respectively, a plurality of
OLED light emitting layers respectively disposed on the
plurality of anodes, a cathode disposed on the plurality of
OLED light emitting layers and the pixel definition layer,
and an auxiliary cathode connected with the cathode dis-
posed above or below the cathode;

wherein the plurality of OLED light emitting layers are

not connected; and the auxiliary cathode is arranged
corresponding to an interval region of the plurality of
anodes.
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7. The OLED display device according to claim 6,
wherein the OLED substrate specifically comprises: the base
substrate, the plurality of anodes disposed on the base
substrate and arranged in array, the pixel definition layer
disposed on the base substrate and the plurality of anodes,
the plurality of first openings disposed on the pixel definition
layer corresponding to the plurality of anodes respectively,
the plurality of OLED light emitting layers respectively
disposed on the plurality of anodes, an entire surface dis-
tributed cathode disposed over the plurality of OLED light
emitting layers and the pixel definition layer, and the aux-
iliary cathode disposed on the cathode.

8. The OLED display device according to claim 6,
wherein the OLED substrate specifically comprises: the base
substrate, the plurality of anodes disposed on the base
substrate and arranged in array, the pixel definition layer
disposed on the base substrate and the plurality of anodes,
the plurality of first openings disposed on the pixel definition
layer corresponding to the plurality of anodes respectively,
a second opening formed on the pixel definition layer in an
interval region of the plurality of first openings, the plurality
of OLED light emitting layers respectively disposed on the
plurality of anodes, an entire surface distributed cathode
disposed over the plurality of OLED light emitting layers
and the pixel definition layer, and the auxiliary cathode
disposed on the cathode.

9. The OLED display device according to claim 6,
wherein the OLED substrate specifically comprises: the base
substrate; the plurality of anodes disposed on the base
substrate and arranged in array; the auxiliary cathode dis-
posed on the base substrate and arranged in the interval
region of the plurality of anodes; the pixel definition layer
disposed on the base substrate, the plurality of anodes, and
the auxiliary cathode; the plurality of first openings disposed
on the pixel definition layer corresponding to the plurality of
anodes respectively; a second opening disposed on the pixel
definition layer corresponding to the auxiliary cathode; the
plurality of OLED light emitting layers respectively dis-
posed on the plurality of anodes; and an entire surface
distributed cathode disposed over the plurality of OLED
light emitting layers, the pixel definition layer, and the
auxiliary cathode.

10. The OLED display device according to claim 7,
wherein the auxiliary cathode is distributed in a grid pattern.

11. A method for manufacturing an OLED display device,
comprising a step of manufacturing an OLED substrate and
a step of encapsulating the OLED substrate, wherein the step
of manufacturing the OLED substrate comprises: providing
a base substrate, forming a plurality of anodes on the base
substrate arranged in array, forming a pixel definition layer
on the base substrate and the plurality of anodes, forming a
plurality of first openings corresponding to the plurality of
anodes respectively on the pixel definition layer, forming a
plurality of OLED light emitting layers on the plurality of
anodes respectively, forming a cathode on the plurality of
OLED light emitting layers and the pixel definition layer,
and fabricating an auxiliary cathode connected with the
cathode above or below the cathode; wherein the plurality of
OLED light emitting layers are not connected, and the
auxiliary cathode is arranged corresponding to an interval
region of the plurality of anodes;

wherein the method specifically comprises the following
steps:



US 2020/0083489 A1l

step S1, providing the base substrate, forming the plural-
ity of anodes on the base substrate arranged in array,
forming the pixel definition layer on the base substrate
and the plurality of anodes, forming the plurality of first
openings corresponding to the plurality of anodes
respectively on the pixel definition layer;

step S2: forming an inverted trapezoidal photoresist on
the pixel defining layer corresponding to an interval
region of the plurality of first openings;

step S3, preparing an OLED light emitting thin film on the
inverted trapezoidal photoresist, the pixel defining
layer and the plurality of anodes;

step S4, peeling off the inverted trapezoidal photoresist to
remove the OLED light emitting thin film above the
inverted trapezoidal photoresist, and obtaining a plu-
rality of non-connected OLED light emitting layers;

step S5: forming an entire surface distributed cathode
over the plurality of OLED light emitting layers and the
pixel definition layer;

step S6, fabricating the auxiliary cathode on the cathode
corresponding to the interval region of the plurality of
first openings to obtain an OLED substrate;

step S7, encapsulating the OLED substrate to obtain the
OLED display device;

wherein the inverted trapezoidal photoresist is distributed
in a grid pattern; and

the auxiliary cathode is distributed in a grid pattern.
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