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(57) ABSTRACT

The invention discloses a preparation method for a printing
OLED display, comprising the following steps: preparing a
hole injection layer, a hole transfer layer or an electron
blocking layer on an anodic substrate; forming a soluble
fluorine-containing insulation layer with a printing method
to encapsulate the whole substrate; performing inkjet print-
ing on the soluble fluorine-containing insulation layer with
a fluorine solvent to wash to expose all sub-pixel pits;
performing inkjet printing with the solution drops of lumi-
nescent materials to form a RGB luminescent layer in the
sub-pixel pits; preparing an electron injection layer, an
electron transfer layer or a hole blocking layer; preparing a
cathode with a printing method or an evaporating method,
and finally performing encapsulation to complete the prepa-
ration of the single printing OLED display.
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PREPARATION METHOD FOR PRINTING
OLED DISPLAY

BACKGROUND OF THE INVENTION

[0001] The invention relates to the technical field of
OLED displays, and in particular to a preparation method for
a printing OLED display.
[0002] An organic light-emitting diode (OLED) is an
important display technologies, and for a traditional OLED
display prepared with a full evaporation process, a fine metal
mask (FMM) for evaporation must be used to define RGB
sub-pixels, resulting in complex process and high cost. At
present, the industry has been actively adopting a printing
process (mainly inkjet printing) to prepare the RGB sub-
pixels, which is simple in process and low in cost, and the
OLED display prepared with this printing-containing pro-
cess is called as a “printing OLED display”. The printing
OLED display is substantially characterized by preparing a
luminescent layer with the printing process (mainly inkjet
printing), and other organic functional layers thereon or
thereunder can be prepared either with the printing process
(inkjet printing, screen printing, spin coating, spray coating,
blade coating, imprinting etc.) or an evaporating process.
[0003] The overall structure of pixels of a single printing
OLED display is shown in FIG. 1, and in general, the current
printing OLED technology is to prepare respective layers
. 3), and (5) in sequence on an anodic substrate
and complete it with encapsulation finally. The core of the
difficult therein is to form a RGB luminescent layer @
through the inkjet printing, where the solution drops for the
inkjet printing are likely to spill and mix mutually, thereby
failing the defining of RGB sub-pixels. The reason is that in
the prior art, a pixel defining layer on the anodic substrate is
restricted by the process during the inkjet printing of the
RGB luminescent layer, and the pixel defining layer can
hardly meet the requirements of the inkjet printing in the
following two aspects: (1) its thickness is difficult to increase
to lead to the limited volume of the sub-pixel pits for
accommodating the solution drops; and (2) it is difficult to
reduce the affinity of its material (polyimide) to the solution
drops, resulting in easy diffusion of the solution drops.

BRIEF SUMMARY OF THE INVENTION

[0004] To overcome the defects and solve the existing
problems in the prior art, the invention provides a prepara-
tion method for a printing OLED display, which improves
the current inkjet printing process to enable the solution
drops for inkjet printing to favorably form a RGB lumines-
cent layer in the sub-pixels in a process of preparing the
OLED display.

[0005] The invention is implemented with the following
technical solution:

[0006] a preparation method of a printing OLED display
comprises the following steps:

[0007] S10, preparing all of or only any one or two of a
hole injection layer, a hole transfer layer and an electron
blocking layer on an anodic substrate;

[0008] S20, forming a soluble fluorine-containing insula-
tion layer with a printing method to encapsulate the whole
substrate;

[0009] S30, performing inkjet printing on the soluble
fluorine-containing insulation layer with a fluorine solvent to
wash to expose all sub-pixel pits;
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[0010] S40, performing inkjet printing with solution drops
of luminescent materials to form a RGB luminescent layer
in the sub-pixel pits;

[0011] S50, preparing all of or only any one or two of an
electron injection layer, an electron transfer layer and a hole
blocking layer; and

[0012] S60, preparing a cathode with a printing method or
an evaporating method, and finally performing encapsula-
tion to complete the preparation of the single printing OLED
display.

[0013] Preferably, in Step S10, the hole injection layer, the
hole transfer layer or the electron blocking layer is prepared
with the printing method or the evaporating method; and the
hole injection layer, the hole transfer layer or the electron
blocking layer has the thickness of 5-100 nm.

[0014] Preferably, in Step S20, the printing method com-
prises an inkjet printing method, a screen printing method,
a spin coating method, a spray coating method, a blade
coating method or an imprinting method.

[0015] More preferably, the soluble flucrine-containing
insulation layer has the thickness of 50-2000 nm; and the
RGB luminescent layer has the thickness of 20-200 nm.
[0016] Preferably, the fluorine solvent is perfluoroalkanes,
perfluorodialkylethers or perfluorotrialkylamines.

[0017] Preferably, in Step S50, the electron injection layer,
the electron transfer layer or the hole blocking layer has the
thickness of 1-50 nm.

[0018] Preferably, in Step S60, the cathode is a metallic
cathode, and metal in the metallic cathode 1s Al or Ag.
[0019] According to the preparation method for the OLED
display provided by the invention, an improvement is made
to the inkjet process for the RGB luminescent layer, and by
adding a soluble fluorine-containing insulation layer on the
substrate, the solution drops for inkjet printing can favorably
form the RGB luminescent layer in the sub-pixel pits,
thereby greatly improving the production yield for the
printing OLED display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a schematic diagram of a structure of a
single OLED pixel in the prior art.

[0021] FIG. 2 is a schematic flowchart of a preparation
method described in an embodiment of the invention.
[0022] FIG. 3 to FIG. 8 are schematic diagrams of brief
structures for preparing an OLED display as described
according to steps S10 to S60 respectively.

DETAILED DESCRIPTION OF THE
INVENTION

[0023] To facilitate the understanding of those skilled in
the art, the invention will be further illustrated in details
below in conjunction with the accompanying drawings and
particular embodiments.

[0024] As shown in FIG. 2, a preparation method for a
printing OLED display comprises the following steps.
[0025] S10. Prepare all of or only any one or two of a hole
injection layer, a hole transfer laver and an electron blocking
layer on an anodic substrate, where the selection on the
specific layer(s) to be prepared is made according to actual
needs;

[0026] moreover, the hole injection layer, the hole transfer
layer or the electron blocking layer can be prepared with a
printing method or an evaporating method, and the hole
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injection layer, the hole transfer layer or the electron block-
ing layer has the thickness preferably of 5-100 nm.

[0027] For instance, the printing method (inkjet printing,
screen printing, spin coating, spray coating, blade coating,
imprinting etc.) can be applied to the anodic substrate to
prepare a polymer hole transfer layer (such as PEDOT:PSS)
with the thickness of 10-100 nm; or a vacuum thermal
evaporating method can be applied to the anodic substrate to
prepare a micro-molecular hole injection layer (such as
CuPc or HAT-CN) with the thickness of 5-100 nm. More-
over, the anodic substrate is provided with anode metal, a
pixel defining layer, and sub-pixel pits, as shown in FIG. 3.
The anodic substrate in this embodiment is prepared through
etching and has a structure pertaining to the prior art.
[0028] S20. Form a soluble fluorine-containing insulation
layer with a printing method to encapsulate the whole
substrate, as shown in FIG. 4.

[0029] In this embodiment, the printing method comprises
an inkjet printing method, a screen printing method, a spin
coating method, a spray coating method, a blade coating
method or an imprinting method. The soluble fluorine-
containing insulation layer (such as CYTOP) has the thick-
ness preferably of 50-2000 nm.

[0030] S30. Perform inkjet printing on the soluble fluo-
rine-containing insulation layer with a fluorine solvent to
wash to expose all sub-pixel pits, as shown in FIG. 5.
[0031] Inthis embodiment, the soluble fluorine-containing
insulation layer has the thickness preferably of 50-2000 nm;
and the fluorine solvent is perfluoroalkanes, perfluorodialky-
lethers or perfluorotrialkylamines.

[0032] S40. Perform inkjet printing with solution drops of
luminescent materials to form a RGB luminescent layer in
the sub-pixel pits, as shown in FIG. 6.

[0033] For instance, the sub-pixel pits can be subjected to
inkjet printing with the solution drops of red (such as
PFO-DHTBT), green (such as P-PPV) and blue (such as
PF-FSO) luminescent materials in sequence to allow a RGB
luminescent layer to be formed in the sub-pixel pits, where
the solvents for the solutions are organic solvents (such as
ethanol, toluene, chlorobenzene, cyclohexane etc.). Since
the soluble fluorine-containing insulation layer covers the
original pixel defining layer, that is, the original pixel
defining layer is increased in thickness and decreased in
surface energy, the solution drops can be stably limited
within the sub-pixel pits without spilling, thereby favorably
overcoming the defect that the defining of the RGB sub-
pixels is failed due to the solution drops for inkjet printing
are easy to spill and mix mutually in the prior art. Further-
more, the reasons for choosing the organic solvents as the
solvents for the solutions is that the “soluble fluorine-
containing insulation layer” is only soluble in the fluorine-
containing solvent but insoluble in the common organic
solvents, therefore, the soluble fluorine-containing insula-
tion layer will not be affected by the solution drops of the
luminescent materials. In this embodiment, the RGB lumi-
nescent layer formed in the sub-pixel pits after the solution
drops are dried has the thickness of 20-200 nm.

[0034] S50. Prepare all of or only any one or two of an
electron injection layer, an electron transfer layer and a hole
blocking layer, as shown in FIG. 7.

[0035] In this step, the electron injection layer, the electron
transfer layer or the hole blocking layer has the thickness
preferably of 1-50 nm, and preferably, the printing method
(inkjet printing, screen printing, spin coating, spray coating,
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blade coating, imprinting and other methods) or the evapo-
rating method (such as vacuum thermal evaporating) is
preferably used to prepare the electron injection layer, the
electron transfer layer or the hole blocking layer.

[0036] For example, the polymer electron transfer layer
(such as PFNR2) with the thickness of 1-50 nm can be
prepared on the substrate with the printing method; or the
micro-molecular electron transfer layer (such as Alg3) and
the electron injection layer (such as LiF), with the thickness
of 1-40 nm, can be prepared on the substrate with the
vacuum thermal evaporating method.

[0037] S60. Prepare a cathode with a printing method or
an evaporating method, and finally perform encapsulation to
complete the preparation of the single printing OLED dis-
play, as shown in FIG. 8.

[0038] In this step, the cathode is a metallic cathode, and
metal in the metallic cathodes is preferably Al or Ag. For
instance, the substrate can be printed (through inkjet print-
ing, screen printing, spin coating, spray coating, blade
coating, imprinting) with conductive paste (such as micron
sliver paste, nano silver ink etc.) and then dried and sintered
to obtain a conductive cathode with the thickness preferably
of 200 nm-2 mm; or the metallic cathode (such as Al or Ag)
with the thickness preferably of 50 nm-2 um can be prepared
on the substrate through vacuum thermal evaporating.
[0039] For the pixel defining layer in the current printing
OLED process, the sub-pixel pits are formed by etching a
polyimide material at present, since it is difficult to increase
the thickness of the pixel defining layer (that is, the depth of
the sub-pixel pits is limited) and the surface energy of the
pixel defining layer is high (with better affinity to a solution),
phenomena such as the spilling and mutual mixing of the
solution drops of the luminescent materials may easily occur
during printing, leading to incorrect formation of the lumi-
nescent layer for the RGB sub-pixels. However, the inven-
tion has made optimization and improvement with respect to
the problems described above in the prior art as follows: a
whole anodic substrate is first printed with a soluble fluo-
rine-containing insulation layer and then subjected to inkjet
printing with a dedicated fluorine solvent to wash to expose
the sub-pixel pits, which is equivalent to covering one
fluorine insulation layer on the original pixel defining layer;
and by adding the soluble fluorine-containing insulation
layer, the depth of the sub-pixel pits is increased, moreover,
the surface energy of the soluble fluorine-containing insu-
lation layer is very low (more hydrophobic to the solution),
therefore, the solution drops of the luminescent materials
may not spill during printing to favorably form the RGB
luminescent layer in the sub-pixel pits, thereby greatly
improving the production yield of the printing OLED dis-
play.

[0040] The embodiments described above are preferable
implementations of the invention, instead of imposing any
limits to the invention. Any apparent substitutions are con-
strued to fall within the protection scope of the invention
without departing from the inventive conception of the
invention.

What is claimed is:

1. A preparation method for a printing OLED display,
comprising the following steps:
S10, preparing all of or only any one or two of a hole
injection layer, a hole transfer layer and an electron
blocking layer on an anodic substrate;
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S20, forming a soluble fluorine-containing insulation
layer with a printing method to encapsulate the whole
substrate;

S30, performing inkjet printing on the soluble fluorine-
containing insulation layer with a fluorine solvent to
wash to expose all sub-pixel pits;

S40, performing inkjet printing with solution drops of
luminescent materials to form a RGB luminescent layer
in the sub-pixel pits;

S50, preparing all of or only any one or two of an electron
injection layer, an electron transfer layer and a hole
blocking layer; and

S60, preparing a cathode with a printing method or an
evaporating method, and finally performing encapsu-
lation to complete the preparation of the single printing
OLED display.

2. The preparation method according to claim 1, charac-
terized in that in Step S10, the hole injection layer, the hole
transfer layer or the electron blocking layer is prepared with
the printing method or the evaporating method.

3. The preparation method according to claim 2, charac-
terized in that the hole injection layer, the hole transfer layer
or the electron blocking layer has the thickness of 5-100 nm.
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4. The preparation method according to claim 1, charac-
terized in that in Step S20, the printing method comprises an
inkjet printing method, a screen printing method, a spin
coating method, a spray coating method, a blade coating
method or an imprinting method.

5. The preparation method according to claim 4, charac-
terized in that the soluble fluorine-containing insulation
layer has the thickness of 50-2000 nm.

6. The preparation method according to claim 1, charac-
terized in that the fluorine solvent is perfluoroalkanes, per-
fluorodialkylethers or perfluorotrialkylamines.

7. The preparation method according to claim 6, charac-
terized in that the RGB luminescent layer has the thickness
of 20-200 nm.

8. The preparation method according to claim 6, charac-
terized in that in Step S50, the electron injection layer, the
electron transfer layer or the hole blocking layer has the
thickness of 1-50 nm.

9. The preparation method according to claim 6, charac-
terized in that in Step S60, the cathode is a metallic cathode.

10. The preparation method according to claim 9, char-
acterized in that metal in the metallic cathode is Al or Ag.
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