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1o

Providing a TFT substrate, forming a pixel defining layer on the TFT / >
substrate; arranging a plurality of through holes on the pixel

defining layer; and defining a plurality of pixel areas on the TFT
substrate according to the plurality of through holes

= S2
Respectively printing liquid conductive material in the plurality of /
pixel areas of the TFT substrate, drying the KEguid conductive
material, and forming a conductive layer covering the pixel area

Respectively printing liquid OLED luminescent matearial in the >3
plurality of pixel areas in the TFT substrate, drying the liquid OLED
luminescent material, and forming an OLED light emitting layer on
the conductive layer

Fig. 2
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MANUFACTURING METHOD OF OLED
DISPLAY AND OLED DISPLAY

RELATED APPLICATIONS

[0001] The present application is a National Phase of
International Application Number PCT/CN2017/111967,
filed on Nov. 20, 2017, and claims the priority of China
Application 201710901860.6, filed on Sep. 28, 2017.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to a display technol-
ogy field, and more particularly to a manufacturing method
of an OLED display and an OLED display.

BACKGROUND OF THE DISCLOSURE

[0003] Organic Light Emitting Display (OLED) has the
advantages of self-luminous, low driving voltage, high lumi-
nous efficiency, short response time, sharpness and contrast,
nearly 180° viewing angle, wide temperature range, flexible
display and large-area full-color display. It is recognized as
the most promising display device in the industry.

[0004] According to the driving mode, the OLEDs can be
divided into two types: a passive matrix OLED (PMOLED)
and an active matrix OLED (AMOLED), namely direct
addressing and thin film transistor (TFT) matrix addressing
two categories. Wherein, AMOLED has a matrix arrange-
ment of pixels, belonging to the active display type, high
luminous efficiency, usually used for high-definition large-
size display device.

[0005] The OLED device generally includes a substrate,
an anode arranged on the substrate, a hole injection layer
arranged on the anode, a hole transport layer arranged on the
hole injection layer, a light emitting layer arranged on the
hole transport layer, an electron transport layer arranged on
the light emitting layer, an electron injection layer arranged
on the electron transport layer and a cathode arranged on the
electron injection layer. The lighting principle of the OLED
device is:

[0006] the semiconductor material and the organic light
emitting material cause light emission through the carrier
injection and recombination driven by the electric field.
Specifically, the OLED device usually adopts an indium tin
oxide (ITO) electrode and a metal electrode as the anode and
the cathode of the device respectively. Under a certain
voltage, electrons and holes are injected into the electron
transport layer and the hole transport layer from the cathode
and the anode, respectively, and 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 relaxation.

[0007] In the prior art, an OLED luminescent material is
often deposited on a pixel area of a TFT substrate by vapor
deposition to form a luminescent layer of the OLED device.
Due to the characteristics of the vapor deposition process,
the utilization of the OLED luminescent material is very
low, the product cost is difficult to be reduced. At the same
time, due to the size and precision of the mask, it is difficult
to form the OLED light emitting material by vapor deposi-
tion in the large-size and high-resolution OLED display. The
technology of making OLED light emitting layer by means
of Ink-jet Print is correspondingly born. Specifically, the
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liquid OLED luminescent material is dropped onto the pixel
area of the TFT substrate through a high-precision printer,
the OLED luminescent material is dried to form an OLED
light emitting layer. The utilization rate of the OLED lumi-
nescent materials in this way is high, can reduce product
costs. However, since the OLED luminescent material in this
manner is initially in a solution state, the flatness of the pixel
area is very high after dropping onto the pixel area of the
TFT substrate. If the pixel area is not flat, the thickness of
the OLED light emitting layer formed by drying the OLED
luminescent material is not uniform, resulting in non-uni-
form light-emitting efficiency and brightness irregularity
(Mura).

[0008] Please refer to FIG. 1, in the manufacturing process
of an existing OLED display, in manufacturing the TFT
substrate 100", forming the planarization layer 120' by
applied the planarizing material on the entire surface of the
TFT array layer 110" before forming the pixel electrode 130',
and forming the pixel electrode 130' on the planarization
layer 120", then forming the pixel defining layer 200' on the
TFT substrate 100", arranging the plurality of through holes
210" exposing the pixel electrode 130" on the pixel defining
layer 200", respectively defining the plurality of pixel areas
101' on the TFT substrate 100" according to the plurality of
through holes 210", dropping the OLED luminescent mate-
rial in the plurality of pixel area 101' and drying, and
obtaining the OLED light emitting layer 300' located in the
plurality of pixel areas 101'. The planarization layer 120' is
arranged to improve the non-uniform thickness of the OLED
light emitting layer 300" due to the unevenness of the pixel
area 101'. However, the improvement of the flatness of the
pixel area 101' by the planarization layer 120" is very limited
due to the circuit traces and opening requirements of the
TFT substrate 100" itself. The problem of uneven brightness
caused by the uneven thickness of the OLED light emitting
layer 300" still occurs.

SUMMARY OF THE DISCLOSURE

[0009] An object of the present disclosure is to provide a
manufacturing method of an OLED display, which can make
the film thickness of the OLED light emitting layer uniform,
make the OLED display obtained uniform and improve the
display effect of the OLED display.

[0010] Another object of the present disclosure is to
provide an OLED display which has the uniform thickness
of the OLED light emitting layer, uniform light emission
during display, and good display effect.

[0011] To achieve the above object, the present disclosure
firstly provides a manufacturing method of an OLED dis-
play, including the following steps:

[0012] Step S1, providing a TFT substrate, forming a pixel
defining layer on the TFT substrate;

[0013] arranging a plurality of through holes on the pixel
defining layer; and defining a plurality of pixel areas on the
TFT substrate according to the plurality of through holes;
[0014] Step S2, respectively printing liquid conductive
material in the plurality of pixel areas of the TFT substrate,
drying the liquid conductive material, and forming a con-
ductive layer covering the pixel area;

[0015] Step S3, respectively printing liquid OLED lumi-
nescent material in the plurality of pixel areas in the TFT
substrate, drying the liquid OLED luminescent material, and
forming an OLED light emitting layer on the conductive
layer.
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[0016] The manufacturing method of an OLED display
further including:

[0017] Step S4, forming a cathode layer on the pixel
defining layer and the OLED light emitting layer, and
obtaining an OLED display.

[0018] The TFT substrate includes: a TFT array layer, a
planarization layer covering on the TFT array layer, and a
pixel electrode arranged on the planarization layer.

[0019] The plurality of through holes exposes the pixel
electrode.

[0020] The material of the pixel electrode is transparent
metal oxide.

[0021] The liquid conductive material is solution-state
carbon nano-silver material or solution-state carbon nano-
material,

[0022] The present disclosure further provides an OLED
display includes:

[0023] a TFT substrate;

[0024] a pixel defining layer arranged on the TFT sub-
strate, a plurality of through holes arranged on the pixel
defining layer, a plurality of pixel areas defined on the TFT
substrate according to the plurality of through holes;
[0025] a conductive layer arranged in the pixel area on the
TFT substrate; and

[0026] an OLED light emitting layer arranged in the pixel
area on the conductive layer;

[0027] the conductive layer is prepared by respectively
printing liquid conductive material in the plurality of pixel
areas of the TFT substrate and drying the liquid conductive
material.

[0028] The OLED display further includes a cathode layer
on the pixel defining layer and the OLED light emitting
layer.

[0029] The TFT substrate includes: a TFT array layer, a
planarization layer covering on the TFT array layer and a
pixel electrode arranged on the planarization layer; the
plurality of through holes exposes the pixel electrode.

[0030] The material of the pixel electrode is transparent
metal oxide.
[0031] The liquid conductive material is solution-state

carbon nano-silver material or solution-state carbon nano-
material,

[0032] The present disclosure further provides a manufac-
turing method of an OLED display, including the following
steps:

[0033] Step S1, providing a TFT substrate, forming a pixel
defining layer on the TFT substrate;

[0034] arranging a plurality of through holes on the pixel
defining layer; and

[0035] defining a plurality of pixel areas on the TFT
substrate according to the plurality of through holes;
[0036] Step S2, respectively printing liquid conductive
material in the plurality of pixel areas of the TFT substrate,
drying the liquid conductive material, and forming a con-
ductive layer covering the pixel area;

[0037] Step S3, respectively printing liquid OLED lumi-
nescent material in the plurality of pixel areas in the TFT
substrate, drying the liquid OLED luminescent material, and
forming an OLED light emitting layer on the conductive
layer;

[0038] Step S4, forming a cathode layer on the pixel
defining layer and the OLED light emitting layer, and
obtaining an OLED display.
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[0039] Wherein the TFT includes: a TFT array layer, a
planarization layer covering on the TFT array layer, and a
pixel electrode arranged on the planarization layer;

[0040] the plurality of through holes exposes the pixel
electrode.
[0041] Wherein the material of the pixel electrode is

transparent metal oxide.

[0042] Wherein the liquid conductive material is solution-
state carbon nano-silver material or solution-state carbon
nano-material.

[0043] The beneficial effects of the present disclosure are
as follows: before preparing the OLED light emitting layer
of the manufacturing method of the OLED display, respec-
tively printing the liquid conductive material in the plurality
of pixel areas of the TFT substrate and drying to remove the
solvent, thereby obtaining a flat conductive layer. Together
serving the conductive layer and the pixel electrode on the
TFT substrate as an anode structure, and then printing the
liquid OLED luminous material on each of the plurality of
pixel areas of the TFT substrate and drying to form an OLED
light emitting layer on the conductive layer. Due to the flat
surface of the conductive layer, the thickness of the OLED
light emitting layer obtained by printing on the conductive
layer is uniform, so that the obtained OLED display emits
light evenly, which effectively improves the display effect of
the OLED display. The OLED display provided by the
present disclosure is manufactured by the above method for
fabricating an OLED display. The thickness of the OLED
light emitting layer is uniform, the light is uniform when
displayed, and the display effect is good.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] For further understanding of the features and tech-
nical contents of the present disclosure, reference should be
made to the following detailed description and accompany-
ing drawings of the present disclosure. However, the draw-
ings are for reference only and are not intended to limit the
present disclosure.

[0045] FIG. 1 is a schematic structural diagram of an
existing OLED display;

[0046] FIG. 2 is a flow chart of the method of making an
OLED display of the present disclosure;

[0047] FIG. 3 is a schematic diagram of step S1 of the
method for fabricating the OLED display of the present
disclosure;

[0048] FIG. 4 is a schematic diagram of step S2 of the
method for fabricating the OLED display of the present
disclosure;

[0049] FIG. 5 is a schematic diagram of step S3 of the
method for fabricating the OLED display of the present
disclosure;

[0050] FIG. 6 is a schematic diagram of step S4 of the
method for fabricating the OLED display of the present
disclosure and a schematic structural diagram of the OLED
display of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0051] To further illustrate the technical means adopted by
the present disclosure and the effects thereof, the following
describes the preferred embodiments of the present disclo-
sure and the accompanying drawings in detail.
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[0052] Please refer to FIG. 2, the manufacturing method of
an OLED display of the present disclosure provided, includ-
ing the following steps:

[0053] Step S1, referring to FIG. 3, providing a TFT
substrate 100, forming a pixel defining layer 200 on the TFT
substrate 100;

[0054] arranging a plurality of through holes 210 on the
pixel defining layer 200; and defining a plurality of pixel
areas 101 on the TFT substrate 100 according to the plurality
of through holes 210.

[0055] Wherein the TFT substrate 100 includes: a TFT
array layer 110, a planarization layer 120 covering on the
TFT array layer 110, and a pixel electrode 130 arranged on
the planarization layer 120;

[0056] The plurality of through holes 210 exposes the
pixel electrode 130.

[0057] Wherein the material of the pixel electrode 130 is
transparent metal oxide. Preferably, the material of the pixel
electrode 130 is indium tin oxide (ITO).

[0058] Step S2, referring to FIG. 4, respectively printing
the liquid conductive material in the plurality of pixel areas
101 of the TFT substrate 100, drying the liquid conductive
material, removing the solvent of the liquid conductive
material, and forming the conductive layer 300 covering the
pixel area 101, together forming an anode structure by the
conductive layer 300 and the pixel electrode 130 on the TFT
substrate 100.

[0059] It should be noted that, in step S2, since the
conductive layer 300 is formed by printing, the upper
surface of the conductive layer 300 can still have higher
flatness even if the upper surface of the TFT substrate 100
has uneven protrusions in the pixel area 101.

[0060] Specifically, the liquid conductive material is
printed in the plurality of pixel regions 101 by using a
high-precision printer in step 2.

[0061] Specifically, the conductive material in the solution
state can be selected as a carbon nano-silver material in a
solution state or a carbon nanomaterial solution in a solution
state, and other solution materials that have good conduc-
tivity after drying can also be selected.

[0062] Step S3, referring to FIG. 5, respectively printing
the liquid OLED luminescent material in the plurality of
pixel areas 101 of the TFT substrate 100, drying the liquid
OLED luminescent material, removing the solvent of the
liquid OLED luminescent material, and forming the OLED
light emitting layer 400 on the conductive layer 300.
[0063] Specifically, before forming the OLED light emit-
ting layer 400 in step S3, the method further includes a step
of sequentially forming a hole injection layer and a hole
transport layer. After forming the OLED light emitting layer
400, a step of sequentially forming an electron transport
layer and an electron injection layer may be further included.
The hole injection layer, the hole transport layer, the electron
transport layer, and the electron injection layer are both
prepared by printing.

[0064] It should be noted, because the flatness of the upper
surface of the conductive layer 300 formed in step S2 is very
high, the uniformity of the thickness of the OLED light
emitting layer 400 after the OLED light emitting layer 400
is formed on the conductive layer 300 in step S3 by printing
is good.

[0065] Specifically, a high-precision printer is used to
print the liquid OLED light emitting material into the
plurality of pixel areas 101 in step S3.
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[0066] Step S4, referring to FIG. 6, forming the cathode
layer 500 on the pixel defining layer 200 and the OLED light
emitting layer 400, and obtaining the OLED display. The
thickness of the OLED light emitting layer 400 of the OLED
display is uniform, so that the OLED display emits uniform
light during display and has a good display effect.

[0067] Please refer to FIG. 6, based on the same inventive
concept, the present disclosure further provides an OLED
display made by the above method for fabricating an OLED
display, including:

[0068] a TFT substrate 100;

[0069] a pixel defiming layer 200 arranged on the TFT
substrate 100, a plurality of through holes 210 arranged on
the pixel defining layer 200, a plurality of pixel areas 101
defined on the TFT substrate 100 according to the plurality
of through holes 210;

[0070] a conductive layer 300 arranged in the pixel area
101 on the TFT substrate 100; and

[0071] an OLED light emitting layer 400 arranged in the
pixel area 101 on the conductive layer 300;

[0072] the conductive layer 300 is prepared by respec-
tively printing liquid conductive material in the plurality of
pixel areas 101 of the TFT substrate 100 and drying the
liquid conductive material.

[0073] Specifically, the OLED display further includes a
cathode layer 500 arranged on the pixel defining layer 200
and the OLED light emitting layer 400.

[0074] Specifically, the OLED display may further include
a hole injection layer and a hole transport layer which are
sequentially arranged from bottom to top between the con-
ductive layer 300 and the OLED light emitting layer 400,
and an electron transport layer and an electron injection
layer which are sequentially arranged from bottom to top
between the OLED light emitting layer 400 and the cathode
layer 500.

[0075] Specifically, the TFT substrate 100 includes a TFT
array layer 110, a planarization layer 120 covering the TFT
array layer 110, and a pixel electrode 130 arranged on the
planarization layer 120. Each of the through holes 210
exposes the pixel electrode 130. The conductive layer 300
and the pixel electrode 130 together form an anode structure.
[0076] Specifically, the material of the pixel electrode 130
is transparent metal oxide.

[0077] Specifically, the conductive material in the solution
state can be selected as a carbon nano-silver material in the
solution state or a carbon nanomaterial in the solution state
or other solution materials that have good conductivity after
drying.

[0078] It should be noted, since the conductive layer 300
is formed by printing in the pixel area 101 before the OLED
light emitting layer 400 is formed. Even though the upper
surface of the TFT substrate 100 has irregular protrusions in
the pixel area 101, the conductive layer 300 can have an
upper surface with a higher flatness. The thickness of the
OLED light emitting layer 400 arranged on the conductive
layer 300 is uniform, so that the OLED display emits
uniform light during display and has a good display effect.
[0079] In summary, before preparing the OLED light
emitting layer of the manufacturing method of the OLED
display, respectively printing the liquid conductive material
in the plurality of pixel areas of the TFT substrate and drying
to remove the solvent, thereby obtaining a flat conductive
layer. Together serving the conductive layer and the pixel
electrode on the TFT substrate as an anode structure, and
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then printing the liquid OLED luminous material on each of
the plurality of pixel areas of the TFT substrate and drying
to form an OLED light emitting layer on the conductive
layer. Due to the flat surface of the conductive layer, the
thickness of the OLED light emitting layer obtained by
printing on the conductive layer is uniform, so that the
obtained OLED display emits light evenly, which effectively
improves the display effect of the OLED display. The OLED
display provided by the present disclosure is manufactured
by the above method for fabricating an OLED display. The
thickness of the OLED light emitting layer is uniform, the
light is uniform when displayed, and the display effect is
good.

[0080] In the foregoing, other various modifications and
variations may be made by those skilled in the art according
to the technical solutions and technical solutions of the
present disclosure, and all such changes and modifications
shall fall within the protection scope of the claims of the
present disclosure.

What is claimed is:

1. A manufacturing method of an OLED display, com-
prising the following steps:

Step S1, providing a TFT substrate, forming a pixel

defining layer on the TFT substrate;

arranging a plurality of through holes on the pixel defin-
ing layer; and defining a plurality of pixel areas on the
TFT substrate according to the plurality of through
holes;

Step S2, respectively printing liquid conductive material
in the plurality of pixel areas of the TFT substrate,
drying the liquid conductive material, and forming a
conductive layer covering the pixel area;

Step S3. respectively printing liquid OLED luminescent
material in the plurality of pixel areas in the TFT
substrate, drying the liquid OLED luminescent mate-
rial, and forming an OLED light emitting layer on the
conductive layer.

2. The manufacturing method of an OLED display

according to claim 1, further comprising:

Step S4, forming a cathode layer on the pixel defining
layer and the OLED light emitting layer, and obtaining
an OLED display.

3. The manufacturing method of an OLED display
according to claim 1, wherein the TFT substrate comprises:
a TFT array layer, a planarization layer covering on the TFT
array layer, and a pixel electrode arranged on the planariza-
tion layer; and

the plurality of through holes exposes the pixel electrode.

4. The manufacturing method of an OLED display
according to claim 3, wherein material of the pixel electrode
is transparent metal oxide.

5. The manufacturing method of an OLED display
according to claim 1, wherein material of the liquid con-
ductive is solution-state carbon nano-silver material or solu-
tion-state carbon nano-material.

Mar. 12, 2020

6. An OLED display comprises:

a TFT substrate;

a pixel defining layer arranged on the TFT substrate, a
plurality of through holes arranged on the pixel defin-
ing layer, a plurality of pixel areas defined on the TFT
substrate according to the plurality of through holes;

a conductive layer arranged in the pixel area on the TFT
substrate; and

an OLED light emitting layer arranged in the pixel area on
the conductive layer;

the conductive layer is prepared by respectively printing
liquid conductive material in the plurality of pixel areas
of the TFT substrate and drying the liquid conductive
material.

7. The OLED display according to claim 6, further
comprises a cathode layer on the pixel defining layer and the
OLED light emitting layer.

8. The OLED display according to claim 6, wherein the
TFT substrate comprises: a TFT array layer, a planarization
layer covering on the TFT array layer, and a pixel electrode
arranged on the planarization layer; the plurality of through
holes exposes the pixel electrode.

9. The OLED display according to claim 8, wherein
material of the pixel electrode is transparent metal oxide.

10. The OLED display according to claim 6, wherein
material of the liquid conductive is solution-state carbon
nano-silver material or solution-state carbon nano-material.

11. A manufacturing method of an OLED display, com-
prising the following steps:

Step S1, providing a TFT substrate, forming a pixel

defining layer on the TFT substrate;

arranging a plurality of through holes on the pixel defin-
ing layer; and defining a plurality of pixel areas on the
TFT substrate according to the plurality of through
holes;

Step S2, respectively printing liquid conductive material
in the plurality of pixel areas of the TFT substrate,
drying the liquid conductive material, and forming a
conductive layer covering the pixel area;

Step S3. respectively printing liquid OLED luminescent
material in the plurality of pixel areas in the TFT
substrate, drving the liquid OLED luminescent mate-
rial, and forming an OLED light emitting layer on the
conductive layer;

Step S4, forming a cathode layer on the pixel defining
layer and the OLED light emitting layer, and obtaining
an OLED display;

wherein the TFT substrate comprises: a TFT array layer,
a planarization layer covering on the TFT array layer,
and a pixel electrode arranged on the planarization
layer;

the plurality of through holes exposes the pixel electrode;

wherein material of the pixel electrode is transparent
metal oxide;

wherein material of the liquid conductive is solution-state
carbon nano-silver material or solution-state carbon
nano-matetial.



patsnap

THBEFROE) OLEDE Resh #li& 772 X OLEDE &8
[F(2E)F US20200083488A1 [ (r&)B 2020-03-12
BiES US15/743969 RiFH 2017-11-20

RIFRB(RFR)AGE) RYIHEEXBREARBRLF

[FRIKBAA ZHANG XIAOXING

REBEA ZHANG, XIAOXING

IPCH S HO1L51/56 HO1L51/00 HO1L51/52

CPCH¥%S HO01L51/5221 HO1L51/0004 HO1L2251/305 H01L51/0022 HO1L51/56 HO1L27/3246 HO1L27/3258

HO1L51/0005 HO1L51/5209 HO1L51/5225 HO1L27/32

£ £ 201710901860.6 2017-09-28 CN
SNEBEEE Espacenet USPTO
HEGE)

RATHRE T —MOLEDE REM S 5 EHOLEDE RE, S %
EHEROLEDEA R EZHT , £ BIFETFTEMRE S MR X1g 5 N Fl& 44k
SEMNATRUZREN  \TRETENSER. —BNSSRN
TFTEM FHRESRBERRLEN  ASETFTERNSMRERE S -
B8 — £ BRI OLED & 3418 3 F 1R UE S s bk J ROLED %
EE. AFSEENEETE  BEEYESSE FORKEMOLED 151
BHEBEESS  \DRBHOLEDRREYIHI.  NDBHBH |\

sEitaniif T rvives st et an
& TOLEDE REMN & RRE, WA N\
. \ -\ A 7 . , . //. N

Ny s

10w



https://share-analytics.zhihuiya.com/view/ad7c9ebc-3170-4900-bac7-45de9b0b814b
https://worldwide.espacenet.com/patent/search/family/061091158/publication/US2020083488A1?q=US2020083488A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200083488%22.PGNR.&OS=DN/20200083488&RS=DN/20200083488

