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(57) ABSTRACT

An organic light-emitting diode (OLED) display panel
includes an OLED substrate, and an OLED device arranged
on the OLED substrate; a package cover; a hydrophobic
barricade, which is arranged on an outer side of an OLED
device corresponding to the package cover by means of
screen printing. The hydrophobic barricade encloses the
OLED device when the OLED substrate and the package
cover are cemented together. A support is arranged on an
outer side of the hydrophobic barricade arranged on the
package cover by means of screen printing, and the support
encloses the hydrophobic barricade. The support and the
hydrophobic barricade are formed through screen printing
with the same screen-printing template that includes two
patterned apertures respectively corresponding to the sup-
port and the hydrophobic barricade.

13

14 110

11



Patent Application Publication  Jun. 22,2017 Sheet 1 of 2 US 2017/0179427 Al

16 100 12
/

15

13
14 110 ,
11
Fig. 1
/12
/
15
13
14




Patent Application Publication  Jun. 22,2017 Sheet 2 of 2 US 2017/0179427 Al

sl

7

Provide a package cover and an OLED substrate which an OLED
device 1s arranged on.

)

o

Simultaneously printing a circle of the support and the hydrophobic
barricade on an outer side of the package cover corresponding to the
OLED device by means of screen printing where the support is
printed on an outer side of the hydrophobic barricade.
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Cement the package cover and the OLED substrate.

Fig. 3
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Provide a template of screen printing comprising two patterned apertures
where the shapes of the two patterned apertures match the shape of the
support and the shape of the hydrophobic barricade, respectively.
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o

Arrange material for forming the support and material for forming the
hydrophobic barricade on the template of screen printing.
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Scratch the template of screen printing with a scraper, and blade-coating
the materials forming the support and the hydrophobic barricade on the
apertures corresponding to the template of screen printing.

Fig. 4
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OLED DISPLAY PANEL AND METHOD FOR
PACKAGING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This is a divisional application of co-pending pat-
ent application Ser. No. 14/769,794, filed on Aug. 21, 2015,
which is a national stage of PCT Application Number
PCT/CN2015/084775, filed on Jul. 22, 2015, claiming for-
eign priority of Chinese Patent Application Number
201510395187 4, filed on Jul. 7, 2015.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to the field of display
technology, and more particularly, to an organic light-emit-
ting diode (OLED) display panel and a method for packag-
ing the same.

[0004] 2. Description of Related Art

[0005] An OLED display is a device of the new genera-
tion. An organic thin film is produced on an OLED substrate.
The organic thin film is arranged on metal between the
cathode and the anode. When voltage is imposed on the
cathode and the anode, the organic thin film will be illumi-
nated. The organic thin film is very sensitive to water vapor
and oxygen. Water vapor and oxygen easily causes the
organic thin film to age and deteriorate, thereby causing the
brightness and lifetime of the OLED device to get worse
obviously. That’s why the OLED device needs to be pack-
aged. A conventional method for packaging the OLED
device is that: an ultraviolet (UV) glue is coated on edges of
a package cover, and then the package cover and the OLED
substrate as a pair are cemented. Two glass substrate and a
support formed by the UV glue form an enclosed space, and
the organic thin film is placed in the enclosed space.
However, the support formed by the UV glue is quite poorer
for blocking off water vapor and oxygen. It is quite easy for
water vapor and oxygen to seep into the enclosed space
through glue frames, thereby affecting performance of the
organic thin film.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to propose an
OLED display panel and a method for packaging the same
for effectively preventing external water vapor and oxygen
from entering the enclosed space of the OLED device so that
an organic thin-film cannot be affected. In this way, the effect
of package is enhanced, and the lifetime of the OLED device
is prolonged.

[0007] According to the present invention, a method for
packaging an organic light-emitting diode (OLED) display
panel comprises: providing a package cover and an OLED
substrate, and an OLED device arranged on OLED sub-
strate; simultaneously printing a circle of a support and a
hydrophobic barricade on an outer side of the package cover
corresponding to the OLED device by means of screen
printing, the support printed on an outer side of the hydro-
phobic barricade, and a width of the hydrophobic barricade
being 100 um to 2000 um; cementing the package cover and
the OLED substrate. A step of simultaneously printing a
circle of the support and the hydrophobic barricade by
means of screen printing comprises steps of: providing a
template of screen printing comprising two patterned aper-
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tures, and shapes of the two patterned apertures matching
shapes of the support and the hydrophobic barricade, respec-
tively; arranging material for forming the support and mate-
rial for forming the hydrophobic barricade on the template
of screen printing; scratching the template of screen printing
with a scraper, and blade-coating the materials forming the
support and the hydrophobic barricade on the apertures
corresponding to the template of screen printing.

[0008] In one aspect of the present invention, the hydro-
phobic barricade is made from a solution, and after the
package cover and the OLED substrate are cemented, steps
further comprise: shining and solidifying the material for
forming the support with ultraviolet (UV) rays; and drying
the solidified support and the solidified solution.

[0009] In another aspect of the present invention, the
solution is a solution with organic silicon, and the solution
with the organic silicon comprises a long chain silane
coupling agent and vinyltriethoxysilane (VTES).

[0010] In yet another aspect of the present invention, the
solution is made from an organic solution and an inorganic
compound solution where the organic solution comprises
solution using silicon alkoxide, titanium alkoxide, tin alkox-
ide, aluminum alkoxide or zirconium alkoxide as a precur-
sor.

[0011] According to the present invention, a method for
packaging an organic light-emitting diode (OLED) display
panel comprises: providing a package cover and an OLED
substrate, and an OLED device arranged on OLED sub-
strate; simultaneously printing a circle of a support and a
hydrophobic barricade on an outer side of the package cover
corresponding to the OLED device by means of screen
printing, the support printed on an outer side of the hydro-
phobic barricade; and cementing the package cover and the
OLED substrate.

[0012] In one aspect of the present invention, a step of
simultaneously printing a circle of the support and the
hydrophobic barricade by means of screen printing com-
prises steps of: providing a template of screen printing
comprising two patterned apertures, and shapes of the two
patterned apertures matching shapes of the support and the
hydrophobic barricade, respectively; arranging material for
forming the support and material for forming the hydropho-
bic barricade on the template of screen printing; scratching
the template of screen printing with a scraper, and blade-
coating the materials forming the support and the hydro-
phobic barricade on the apertures corresponding to the
template of screen printing.

[0013] In another aspect of the present invention, the
hydrophobic barricade is made from a solution, and after the
package cover and the OLED substrate are cemented, steps
further comprise: shining and solidifying the material for
forming the support with ultraviolet (UV) rays; and drying
the solidified support and the solidified solution.

[0014] In another aspect of the present invention, the
solution is a solution with organic silicon, and the solution
with the organic silicon comprises a long chain silane
coupling agent and vinyltriethoxysilane (VTES).

[0015] In still another aspect of the present invention, the
solution is made from an organic solution and an inorganic
compound solution where the organic solution comprises
solution using silicon alkoxide, titanium alkoxide, tin alkox-
ide, aluminum alkoxide or zirconium alkoxide as a precur-
sor.
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[0016] In yet another aspect of the present invention, a
width of the hydrophobic barricade is 100 um to 2000 um.
[0017] According to the present invention, an organic
light-emitting diode (OLED) display panel, comprises: an
OLED substrate, and an OLED device arranged on the
OLED substrate; a package cover; a hydrophobic barricade,
arranged on an outer side of an OLED device corresponding
to the package cover by means of screen printing, and the
hydrophobic barricade enclosing the OLED device when the
OLED substrate and the package cover are cementing; a
support, arranged on an outer side of the hydrophobic
barricade arranged on the package cover by means of screen
printing, and the support enclosing the hydrophobic barri-
cade.

[0018] In one aspect of the present invention, the solution
is a solution with organic silicon, and the solution with the
organic silicon comprises a long chain silane coupling agent
and vinyltriethoxysilane (VTES).

[0019] In another aspect of the present invention, the
solution is made from an organic solution and an inorganic
compound solution where the organic solution comprises
solution using silicon alkoxide, titanium alkoxide, tin alkox-
ide, aluminum alkoxide or zirconium alkoxide as a precur-
sor.

[0020] In yet another aspect of the present invention, a
width of the hydrophobic barricade is 100 um to 2000 um.
[0021] Compared with the conventional technology, the
present invention proposes the method for printing a circle
of a support and a hydrophobic barricade on an outer side of
an OLED device by means of screen printing at the same
time where the support is printed on an outer side of the
hydrophobic barricade. The hydrophobic barricade can
effectively prevent external water vapor and oxygen from
touching the OLED device. Particularly, an organic thin film
of the OLED device is prevented from being affected by
external water vapor and oxygen. Therefore, the effect of
package is enhanced, and the lifetime of the OLED device
is prolonged. Further, the support and the hydrophobic
barricade are formed at the same time through screen
printing. Not only the method is simple but the efficiency is
enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG.1 is a schematic diagram of the structure of an
OLED display panel according to an embodiment of the
present invention.

[0023] FIG. 2 is a schematic diagram of the structure of
the package cover.

[0024] FIG. 3 is a flow chart of a method for packaging an
OLED display panel according to a preferred embodiment of
the present invention.

[0025] FIG. 41s a flow chart of a method for packaging an
OLED display panel according to another preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0026] Please refer to FIG. 1. FIG. 1 is a schematic
diagram of the structure of an OLED display panel 10
according to an embodiment of the present invention. The
OLED display panel 10 comprises an OLED substrate 11, a
package cover 12, a support 13, and a hydrophobic barricade
14.
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[0027] An OLED device 110 is disposed on the OLED
substrate 11.
[0028] Please refer to FIG. 2. FIG. 2 is a schematic

diagram of the structure of the package cover 12. The
hydrophobic barricade 14 is printed on an outer side of the
package cover 12 which the OLED device 110 corresponds
to by means of screen printing. The OLED device 110 is
enclosed by the hydrophobic barricade 14 when the OLED
substrate 11 and the package cover 12 are cemented. The
support 13 is printed on an outer side of the hydrophobic
barricade 14 disposed on the package cover 12 by means of
screen printing. The hydrophobic barricade 14 is enclosed
by the support 13. Both of the support 13 and the hydro-
phobic barricade 14 are formed by means of screen printing
at the same time.

[0029] Please refer to FIG. 1. The OLED substrate 11 and
the package cover 12 are disposed opposite. The support 13
and the hydrophobic barricade 14 are disposed on an area
between the OLED substrate 11 and the package cover 12 in
which the support 13 is as tall as the hydrophobic barricade
14, and the space between the OLED substrate 11 and the
package cover 12 is enclosed by the support 13 and the
hydrophobic barricade 14 and becomes an enclosed space
100. Therefore, the hydrophobic barricade 14 can effectively
prevent external water vapor and oxygen from entering the
enclosed space 100 of the OLED device 110 so that an
organic thin-film of the OLED device 110 cannot be affected
by external water vapor and oxygen. In this way, the effect
of package is enhanced, and the lifetime of the OLED device
110 is prolonged.

[0030] The hydrophobic barricade 14 is disposed on the
inside of the support 13. Such an arrangement prevents the
hydrophobic barricade 14 from being corroded and oxidized
by external water vapor and oxygen. It helps prolong the
lifetime of the hydrophobic barricade 14.

[0031] Both of the support 13 and the hydrophobic barri-
cade 14 are formed by means of screen printing. The method
is simple. It does not need so many devices, either. The costs
for the present invention are lower.

[0032] The support 13 and the hydrophobic barricade 14
are formed at the same time. Therefore, it reduces time to
produce the support 13 and the hydrophobic barricade 14,
thereby increasing efficiency.

[0033] The support 13 is made from glue or glass. The
hydrophobic barricade 14 is made from a solution. The
solution may have two types:

[0034] Type 1: The solution comprises organic silicon.
The solution with the organic silicon is formed by precursor
comprising a stronger hydrophobic side chain. Preferably,
the solution with the organic silicon comprises a long chain
silane coupling agent and vinyltriethoxysilane (VTES).
[0035] Type 2: The solution is made from an organic
solution and an inorganic compound solution where the
organic solution comprises solution using silicon alkoxide,
titantum alkoxide, tin alkoxide, aluminum alkoxide or zir-
conium alkoxide as a precursor.

[0036] The width of the hydrophobic barricade 14 is
preferably 100 um to 2000 um in this embodiment.

[0037] Further, a water heat release layer 15 is arranged on
the inner side of the support 13 and the inner side of the
hydrophobic barricade 14 in this embodiment. The water
heat release layer 15 releases a lot of heat after touching
water vapor. The water heat release layer 15 is fabricated
from either sodium (Na) or magnesium (Mg). It depend on
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the melting point of the support 13 and the melting point of
the hydrophobic barricade 14 to decide the material of the
water heat release layer 15.

[0038] The OLED display panel 10 is packaged in a
vacuumed environment. The water heat release layer 15
does not react with oxygen in this embodiment, so the water
heat release layer 15 can be arranged on places where the
support 13 and the hydrophobic barricade 14 are predeter-
mined arranged. Cracks or bubbles may appear on the
support 13 and the hydrophobic barricade 14 whenever the
OLED display panel 10 has been used for a period of time
or the OLED display panel 10 is not packaged to an ideal
state. Accordingly, external water vapor may enter the
enclosed space 100 of the OLED display panel 10. The water
heat release layer 15 releases a lot of heat after touching
water vapor so that the support 13 and the hydrophobic
barricade 14 can reach a molten state again. The material for
forming the support 13 and the material for forming the
hydrophobic barricade 14 have a feature of a certain degree
of liquidity. Such materials with liquidity refill and seal the
cracks or any other sections which water vapor can pass.
Since the OLED display panel 10 has a function of auto-
matic recovery, the lifetime of the OLED device 110 is
prolonged.

[0039] The OLED display panel 10 further comprises a
moisture barrier 16. The moisture barrier 16 is used for
preventing external water vapor from affecting the organic
thin film in the OLED device 110. To be specific, the
moisture barrier 16 is sprayed on the OLED device 110.
Plus, the moisture barrier 16 covers the OLED substrate 11
totally or covers the OLED device 110 only. Preferably, the
moisture barrier 16 is a desiccant thin film. The desiccant
can be a desiccant with chemisorption or physisorption. So
the OLED device 110 is waterproof further.

[0040] Further, a method for packaging an OLED display
panel is proposed by the embodiment of the present inven-
tion. The OLED display panel here is the above-mentioned
OLED display panel 10. Please refer to FIG. 3. FIG. 3 is a
flow chart of the method for packaging the OLED display
panel 10 proposed by the embodiment of the present inven-
tion. As FIGS. 1-3 show, the method for packaging the
OLED display panel 10 comprises following steps:

[0041] Step S1: Providing a package cover 12 and an
OLED substrate 11 which an OLED device 110 is arranged
on.

[0042] Further, the OLED device 110 arranged on the
OLED substrate 11 is electrified for burning remaining
particles on the OLED device 110 after the OLED device
110 is arranged on the OLED substrate 11. Specific steps are
as follows:

[0043] First, the OLED substrate 11 is arranged on an
evaporation deposition cavity, which is highly vacuumed.
The OLED substrate 11 completes evaporation and deposi-
tion. Then, the OLED substrate 11 is retrieved and electrified
for a predetermined period of time. There are two stages for
the process of electrification, and to be specific, constant
direct current for one minute and variant voltage scanning
for one minute. The process of constant direct current is that:
the OLED device 110 is electrified for 30 seconds with seven
volts (7V), and then the OLED device 110 continues being
applied for 30 seconds with -15 volts (=15V). The process
of variant voltage scanning is that: the OLED device 110 is
electrified for 40 seconds with -15 volts (-15V) to 10 volts
(10V), and then the OLED device 110 is electrified for 40
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seconds with one volt (1V), which is a circle. The circle
conducts consecutively for five times. Afterwards, the
OLED device 110 is electrified for 20 seconds with zero volt
(0V) to seven volts (7V), and then the OLED device 110 is
electrified for 20 seconds with one volt (1V), which is a
circle. The circle conducts consecutively for ten times.

[0044] After undergoing the process of electrification, the
OLED device 110 is effectively improved. Shortcut occurs
less for the OLED device 110 due to remaining particles on
the OLED device 110. Thereby, a high yield rate for the
OLED device 110 is enhanced. The stability of the OLED
device 110 improves as well.

[0045] Step S2: Simultaneously printing a circle of the
support 13 and the hydrophobic barricade 14 on an outer
side of the package cover 12 corresponding to the OLED
device 110 by means of screen printing where the support 13
is printed on an outer side of the hydrophobic barricade 14.

[0046] Please refer to FIG. 4. FIG. 4 is a flow chart of a
method for FIG. 2 in the present invention. The specific
method comprises following steps:

[0047] Step S21: Providing a template of screen printing
comprising two patterned apertures where the shapes of the
two patterned apertures match the shape of the support 13
and the shape of the hydrophobic barricade 14, respectively.

[0048] Step S22: Arranging material for forming the sup-
port 13 and material for forming the hydrophobic barricade
14 on the template of screen printing.

[0049] Step S23: Scratching the template of screen print-
ing with a scraper, and blade-coating the materials forming
the support 13 and the hydrophobic barricade 14 on the
apertures corresponding to the template of screen printing.

[0050] The support 13 is made from glue or glass. The
hydrophobic barricade 14 is made from solution. There are
two types for the solution:

[0051] Type 1: The solution comprises organic silicon.
The solution with the organic silicon is formed by precursor
comprising a stronger hydrophobic side chain. Preferably,
the solution with the organic silicon comprises a long chain
silane coupling agent and VTES.

[0052] Type 2: The solution is made from an organic
solution and an inorganic compound solution where the
organic solution comprises solution using silicon alkoxide,
titanium alkoxide, tin alkoxide, aluminum alkoxide or zir-
conium alkoxide as a precursor.

[0053] Step S3: Cementing the package cover 12 and the
OLED substrate 11.

[0054] After Step S3, the glue material used for forming
the support 13 is shined and solidified with UV rays further.
Specifically, a mask plate is used for blocking out all of the
places except the support 13. The place where the support 13
is not blocked off, and instead, is exposed with UV rays.
Thus, the support 13 is solidified.

[0055] After the support 13 is shined and solidified with
UV rays, the support 13 and the solution for forming the
hydrophobic barricade 14 are dried so that the support 13
and the hydrophobic barricade 14 can enclose the space
between the package cover 12 and the OLED substrate 11.
An enclosed space 100 is thus formed. The width of the
hydrophobic barricade 14 is between 100 um and 2000 um.
[0056] Screen printing only requires two steps, coating
and drying. It shows the techniques are simple to arrange the
support 13 and the hydrophobic barricade 14.
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[0057] Only a template of screen printing, a scraper, and a
drying device are needed in screen printing so costs are
lower.

[0058] The efficiency of the present invention increases
since the support 13 and the hydrophobic barricade 14
undergo screen printing at the same time.

[0059] Further, a water heat release layer 15 is arranged on
the inner side of the support 13 and the inner side of the
hydrophobic barricade 14 in Step S2 of the embodiment.
The water heat release layer 15 releases a lot of heat after
touching water vapor. The water heat release layer 15 is
fabricated from either natrium or magnesium. It is under-
stood that the water heat release layer 15 may be also
fabricated from other materials. It depend on the melting
point of the support 13 and the melting point of the hydro-
phobic barricade 14 to decide the material of the water heat
release layer 15.

[0060] The OLED display panel 10 is packaged in a
vacuumed environment. The water heat release layer 15
does not react with oxygen in this embodiment, so the water
heat release layer 15 can be successfully arranged on places
where the support 13 and the hydrophobic barricade 14 are
predetermined arranged. Cracks or bubbles may appear on
the support 13 and the hydrophobic barricade 14 whenever
the OLED display panel 10 has been used for a period of
time or the OLED display panel 10 is not packaged to an
ideal state. Accordingly, external water vapor may enter the
enclosed space 100 of the OLED display panel 10. The water
heat release layer 15 releases a lot of heat after touching
water vapor so that the support 13 and the hydrophobic
barricade 14 can reach a molten state again. The material for
forming the support 13 and the material for forming the
hydrophobic barricade 14 have a feature of a certain degree
of liquidity. Such materials with liquidity refill and seal the
cracks or any other sections which water vapor can pass.
Since the OLED display panel 10 has a function of auto-
matic recovery, the lifetime of the OLED device 110 is
prolonged.

[0061] In Step S1, further, a moisture barrier 16 is formed
on the OLED substrate 11 by means of spraying in order to
prevent external water vapor from affecting the organic thin
film of the OLED device 110. Specifically, the moisture
barrier 16 is sprayed on the OLED device 110 after the
OLED device 110 is arranged on the OLED substrate 11.
Plus, the moisture barrier 16 covers the OLED substrate 11
totally or covers the OLED device 110 only. Preferably, the
moisture barrier 16 is a desiccant thin film. The desiccant
can be a desiccant with chemisorption or physisorption. So
the OLED device 110 is waterproof further. Because the
moisture barrier 16 is formed by means of spraying in the
present invention, the method proposed by this embodiment
of the present invention is simpler and quicker compared
with the conventional technique where chemical vapor
deposition (CVD) is adopted. Thereby, the efficiency of
package of the OLED device 110 is enhanced.

[0062] The present disclosure is described in detail in
accordance with the above contents with the specific pre-
ferred examples. However, this present disclosure is not
limited to the specific examples. For the ordinary technical
personnel of the technical field of the present disclosure, on
the premise of keeping the conception of the present dis-
closure, the technical personnel can also make simple deduc-
tions or replacements, and all of which should be considered
to belong to the protection scope of the present disclosure.
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What is claimed is:

1. An organic light-emitting diode (OLED) display panel,
comprising:

an OLED substrate, and an OLED device arranged on the
OLED substrate;

a package cover;

a hydrophobic barricade, which is arranged on an outer
side of an OLED device corresponding to the package
cover by means of screen printing, and the hydrophobic
barricade enclosing the OLED device when the OLED
substrate and the package cover are cemented; and

a support, which is arranged on an outer side of the
hydrophobic barricade arranged on the package cover
by means of screen printing, and the support enclosing
the hydrophobic barricade

wherein the hydrophobic barricade and the support are
simultaneously formed with the same screen-printing
template on which a first material for forming the
hydrophobic barricade and a second material for form-
ing the support are simultaneously positioned to be
scratched simultaneously with a scraper.

2. The OLED display panel as claimed in claim 1, wherein
the first material comprises a solution of organic silicon,
which comprises a long chain silane coupling agent and
vinyltriethoxysilane (VTES).

3. The OLED display panel as claimed in claim 1, wherein
the first material comprises a solution that is formed of an
organic solution and an inorganic compound solution,
wherein the organic solution comprises a solution using
silicon alkoxide, titanium alkoxide, tin alkoxide, aluminum
alkoxide or zirconium alkoxide as a precursor.

4. The OLED display panel as claimed in claim 1, wherein
a width of the hydrophobic barricade is 100 um to 2000 um.

5. The OLED display panel as claimed in claim 1, wherein
the screen-printing template comprises two patterned aper-
tures formed thereon to respectively correspond to the
hydrophobic barricade and the support.

6. The OLED display panel as claimed in claim 5, wherein
the first material and the second material are respectively
positioned on the two patterned apertures to respectively
correspond to the hydrophobic barricade and the support.

7. The OLED display panel as claimed in claim 1, wherein
the two patterned apertures are respectively shaped to cor-
respond to shapes of the hydrophobic barricade and the
support.

8. The OLED display panel as claimed in claim 1, wherein
a moisture barrier is formed on and encloses the OLED
device.

9. The OLED display panel as claimed in claim 8, wherein
the moisture barrier comprises a desiccant film.

10. The OLED display panel as claimed in claim 9,
wherein the desiccant film comprises a chemisorption agent.

11. The OLED display panel as claimed in claim 9,
wherein the desiccant film comprises a physisorption agent.

12. The OLED display panel as claimed in claim 1,
wherein a water heat release layer is formed on an inner side
of the support and adapted to release heat upon contacting
water in order to heat and melt the support.

13. The OLED display panel as claimed in claim 12,
wherein the water heat release layer is formed of one of
sodium and magnesium.

14. The OLED display panel as claimed in claim 1,
wherein a water heat release layer is formed on an inner side
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of the hydrophobic barricade and adapted to release heat
upon contacting water in order to heat and melt the hydro-
phobic barricade.

15. The OLED display panel as claimed in claim 14,
wherein the water heat release layer is formed of one of
sodium and magnesium.
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