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(57) ABSTRACT

The present invention relates to the field of display technol-
ogy, particularly to a pixel defining layer, an organic elec-
troluminescent device and a display device. The pixel defin-
ing layer comprises a first defining layer on an array
substrate and a second defining layer on the first defining
layer, wherein the first defining layer is made of a lyophilic
inorganic material, and the second defining layer is made of
alyophobic organic material. The present invention provides
a pixel defining layer, an organic electroluminescent device
and a display device, wherein ink-jet printing technology is
used to patternize pixels of an organic material, which serves
as not only a protective layer on the first inorganic material
layer during dry etching, but also a lyophobic layer on the

(Continued)

prepating a layer of lyophiiic inorganic -
material an the array substraie

conducting a iyophabic performance process
oh a suface of the lyophilic inorganic material
(treating the surface of the lyophilic inorganic
material by carbon tetrafluoride and
flucrinated silane so that a water contact
angle on the surface of the lyophilic inorganic
material ranges from between 60 and 1207 )

ink-jet printing a lyophobic organic material on ¢/
the surface of the lyophilic incrganic material,
and forming pattems of pixel regions
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removing the lyophilic inorganic material
exposed between adjacent pixel regions
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second layer; the making of the double-layered pixel defin-
ing layer omits the process of using two masks, which can
effectively reduce costs and improve production efficiency.

4 Claims, 3 Drawing Sheets
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on a surface of the lyophilic inorganic material
{treating the surface of the lyophilic inorganic
material by carbon tetrafluoride and
fluorinated silane so that a water contact
angle on the surface of the lyophilic inorganic
material ranges from between 60° and 120° )
l
ink-jet printing a lyophobic organic material on 4
the surface of the lyophilic inorganic material,
and forming patterns of pixel regions
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PIXEL DEFINING LAYER, ORGANIC
ELECTROLUMINESCENT DEVICE AND
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is the U.S. national phase entry of
PCT/CN2015/071609, filed on Jan. 27, 2015 which claims
the benefit of Chinese Patent Application No.
201410601922.8, filed on Oc. 30, 2014, the entire disclo-
sures of which are incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to the field of display
technology, particularly to a pixel defining layer, an organic
electroluminescent device and a display device.

BACKGROUND OF THE INVENTION

In relation to OLED (Organic Light-Emitting Diode) or
PLED (Polymer Light-Emitting Diode), the method for
forming an organic film includes:

(1) a vacuum deposition process which is applicable to
small organic molecules and characterized in that an organic
film can be formed without a solvent to have a uniform
thickness, but with disadvantages of high equipment invest-
ment, low material utilization and incapability of manufac-
turing large-sized products; and

(2) solution-related method, including spin coating, ink-
jet printing, nozzle coating method, applicable to polymer
materials and small soluble molecules, which is character-
ized by low equipment costs, and prominent performance on
large-scale, large-sized production. In particular, the ink-jet
printing technology enables a solution to be precisely ink-
Jjetted into a pixel region to thereby form an organic film. But
the biggest difficulty lies in that the organic solution in the
pixel area can hardly form an organic film having a uniform
thickness.

SUMMARY OF THE INVENTION

(D) The Technical Problem to be Solved

The object of the present invention is to provide a pixel
defining layer, an organic electroluminescent device and a
display device, in order to overcome the defect in the prior
art that organic solution can hardly form an organic thin film
having a uniform thickness in a pixel area.

(1) Technical Solution

To achieve the above object, the present invention adopts
the following technical solutions:

in one aspect, the present invention provides a pixel
defining layer, comprising a first defining layer on an array
substrate and a second defining layer on the first defining
layer;

the first defining layer is made of a lyophilic inorganic
material, and

the second defining layer is made of a lyophobic organic
material.

Preferably, the lyophilic inorganic material comprises
SiO, or SiN_..

Preferably, the lyophobic organic material comprises a
polyimide photoresist, an acrylic-like photoresist and an
organic insulating material.
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In another aspect, the present invention also provides an
organic electroluminescent device comprising the pixel
defining layer as described above.

In a further aspect, the present invention also provides a
display device comprising the organic electroluminescent
device as described above.

In a further aspect, the present invention also provides a
method for manufacturing a pixel defining layer, compris-
ing:

step S1: preparing a layer of lyophilic inorganic material
on the array substrate;

step S2: conducting a lyophobic performance process on
the surface of the lyophilic inorganic material;

step S3: ink-jet printing the lyophobic organic material on
the surface of the inorganic material, and forming patterns of
pixel regions;

step S4: removing the inorganic material exposed
between adjacent pixel regions.

Preferably, the step S2 comprises: treating the surface of
the lyophilic inorganic material by carbon tetrafluoride and
fluorinated silane, so that the water contact angle on the
surface of the lyophilic inorganic material ranges from 60°
to 120°.

Preferably, the step S3 comprises: ink-jet printing poly-
imide photoresist on the surface of the inorganic material,
first longitudinally and then horizontally, so as to form
patterns of pixel regions.

(II) The Beneficial Effects

The present invention provides a pixel defining layer, an
organic electroluminescent device and a display device with
the following advantages:

(1) using ink-jet printing technology to patternize pixels
of an organic material, which serves as not only a protective
layer on the first inorganic material layer during dry etching,
but also a Iyophobic layer on the second layer;

(2) the making of the double-layered pixel defining layer
omits the process of using two masks, which can effectively
reduce costs and improve production efficiency.

BRIEF DESCRIPTION OF DRAWINGS

FIGS. 1 to 6 are structural schematic views of a pixel
defining layer according to the embodiment of the present
invention; and

FIG. 7 is a flow chart showing the method for making the
pixel defining layer according to the embodiment of the
present invention,

wherein the reference sign 101 is an array substrate; 102
a first defining layer; 103 a second defining layer; 104
lyophobic treatment.

DETAILED DESCRIPTION OF THE
INVENTION

The embodiments of the present invention will be further
described in detail with reference to the drawings and
examples. The following examples are used to explain the
present invention, rather than limit the scope of the present
invention.

As shown in FIG. 6, the example of the present invention
provides a pixel defining layer, comprising a first defining
layer 102 on an array substrate 101 and a second defining
layer 103 on the first defining layer;

The first defining layer 102 is made of a lyophilic inor-
ganic material; The second defining layer 103 is made of a
lyophobic organic material.
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The lyophilic inorganic material preferably comprises
Si0, or SiN_, and the lyophobic organic material preferably
comprises a polyimide photoresist, an acrylic-like photore-
sist and an organic insulating material.

Furthermore, the present invention also provides an
organic electroluminescent device comprising the pixel
defining layer as described above.

In addition, the present invention also provides a display
device comprising the organic electroluminescent device as
described above. The display device includes, but is not
limited to, equipments such as liquid crystal displays
(LCDs), LCD TVs and LCD screens, and display devices
that need display modules, such as digital photo frames,
electronic paper and mobile phones.

Moreover, as shown in FIG. 7, the present invention also
provides a method for manufacturing a pixel defining layer,
comprising:

step S1: preparing a layer of lyophilic inorganic material
on the array substrate;

to be specific, preparing a layer of lyophilic inorganic
material SiO, on the array substrate by means of PECVD,
with a thickness thereof ranging from 50 nm to 300 nm,
preferable 50 nm to 200 nm, as shown in FIG. 1.

step S2: conducting a lyophobic performance process on
the surface of the lyophilic inorganic material,

to be specific, treating the prepared SiO, surface to reduce
its surface energy such that ink does not extend on the
surface, and treating the surface usually by carbon tetrafluo-
ride and fluorinated silane so that the water contact angle on
the SiO, surface ranges from 60° to 120°, as shown in FIG.
2.

step S3: ink-jet printing the lyophobic organic material on
the surface of the inorganic material, and forming patterns of
pixel regions;

to be specific, ink-jet printing polyimide photoresist on
the surface of the inorganic material, first longitudinally and
then horizontally, so as to form patterns of pixel regions, as
shown in FIGS. 3 to 5, or alternatively, first horizontally and
then longitudinally so as to form patterns of pixel regions.

step S4: removing the inorganic material exposed
between adjacent pixel regions;

to be specific, removing Si0, in the pixel region by means
of dry etching and form a double-layered pixel defining
layer, according to FIG. 6.

The present invention provides a pixel defining layer, an
organic electroluminescent device and a display device with
the following advantages:

(1) using ink-jet printing technology to patternize pixels
of an organic material, which serves as not only a protective
layer on the first inorganic material layer during dry etching,
but also a lyophobic layer on the second layer;
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(2) the making of the double-layered pixel defining layer
omits the process of using two masks, which can effectively
reduce costs and improve production efficiency.

What are stated above are only preferred embodiments of
the present invention. It should be noted that those ordinarily
skilled in the art can make various modifications and varia-
tions without departing from the technical principles of the
present invention, and these modifications and variations
shall be deemed to be within the protection scope of the
present invention.

The invention claimed is:

1. A method for manufacturing a pixel defining layer
comprising:

preparing a layer of lyophilic inorganic material on an

array substrate;

conducting a lyophobic performance process on a surface

of the lyophilic inorganic material,

ink-jet printing a Iyophobic organic material on the sur-

face of the lyophilic inorganic material, and forming
patterns of pixel regions; and

removing the lyophilic inorganic material exposed

between adjacent pixel regions;

wherein the ink-jet printing the lyophobic organic mate-

rial on the surface of the lyophilic inorganic material,

and forming patterns of pixel regions further com-

prises:

ink-jet printing polyimide photoresist on the surface of
the lyophilic inorganic material to form patterns of
pixel regions; wherein the ink-jet printing polyimide
photoresist on the surface of the lIyophilic inorganic
material is first done longitudinally, and then the
ink-jet printing polyimide photoresist on the surface
of the lyophilic inorganic material is done horizon-
tally.

2. The method for manufacturing the pixel defining layer
of claim 1 whererin the conducting the lyophobic perfor-
mance process on the surface of the lyophilic inorganic
material further comprises:

treating the surface of the lyophilic inorganic material by

carbon tetrafluoride and fluorinated silane so that a
water contact angle on the surface of the lyophilic
inorganic material ranges from between 60° and 120° .

3. The method for manufacturing the pixel defining layer
of claim 1, wherein the lyophilic inorganic material of the
first defining layer comprises one of SiO, or SION,.

4. The method for manufacturing the pixel defining layer
of claim 1, wherein the lyophobic organic material of the
second defining layer comprises:

a polyimide photoresist;

an acrylic-like photoresist; and

an organic insulating material.

L S S T



THMBW(EF)

BERER , BB KB NE REMH

US9679951

US14/785428

patsnap

2017-06-13

2015-01-27

FRIFRB(EFR)AGE) READZEARGERLE

RF(EFR)AGE) REAPEEARGERLF.

HRAEEANRAGE) ZRRABEEARGERLF.

[#RI &8 A HOU WENJUN
LIAO CHINLUNG
LIU ZE
KEBHA HOU, WENJUN
LIAO, CHINLUNG
LIU, ZE
IPCH %5 HO1L27/32 HO1L51/52 H01L51/56
CPCH%E=
HO01L2251/53
REHE(F) +7/R%E , HALTER & GRISWOLD LLP
HE R (1§) LEE , KYOUNG
11 5 201410601922.8 2014-10-30 CN
H 0 FF 2k US20160358987A1
NEBGELE Espacenet USPTO
BEGE)

AEASRERERGE , EESR-—HERERER , BNBERRKR
HMERSFN. BEREREEEIERLNE-REENE-—RER
LWE-RER  EPFE-—REFHFZRLTIMEGR , F-REEH
BRAVNMEER. XREARRGERER , BIBRRARANETR
FE , HhREMRIEARTERCENMMBNEER , HETREET
RAEE-THMBE LHRPE. %, BEE-FE LHERERE;NX
BGEREZNHEERTEARNMEENTSRE  TUEMBRERSE ,

RELEFRE,

HO1L27/3246 HO1L27/3283 HO1L51/52 HO1L51/56 H01L2227/323 HO1L27/3223 HO1L51/5012

s1

preparing a layer of lyophilic inorganic
material on the array substrate

-

cenducting a iyophobic performance process
on a surface of the lvophilic inorganic material
(treating the surface of the lyophilic inorganic
material by carbon tetraflucride and
flucrinated silane so that a water contact
angle on the surface of the lyophilic inorganic

{ material ranges from between 60 and 1207 }

~82

i

| ink-jet printing a lyophabic organic material on

the surface cf the lyophilic incrganic material,
and forming patierns of pixel regions

~-83

I

removing the lyophilic inorganic material
exposed between adjacent pixel regions

t



https://share-analytics.zhihuiya.com/view/d05c30cd-9bfd-4880-afc0-9331dbecf1e3
https://worldwide.espacenet.com/patent/search/family/052647265/publication/US9679951B2?q=US9679951B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=9679951.PN.&OS=PN/9679951&RS=PN/9679951

