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(57) A composition for packaging an electronic de-
vice comprises a matrix and an adsorption material hav-
ing a water vapor adsorption capability, and the adsorp-
tion material comprises attapulgite and/or zeolite. By
adding attapulgite and/or zeolite which have an adsorp-

tion effect to modify the formulation of the frit, the com-
positions for packaging an electronic device can effec-
tively reduce the influence of water vapor on the elec-
tronic device, thereby effectively extending the lifetime
of the packaged electronic device.
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Description

TECHNICAL FEILD

[0001] At least one embodiment of the present invention relates to a composition for packaging an electronic device,
a packaging method, and an OLED display apparatus.

BACKGROUND

[0002] OLED (Organic Light-Emitting Diode) display devices are a new type of leading display technique. Both organic
materials used during the preparation thereof and active metal materials used to form metal cathodes are sensitive to
the water vapor and oxygen gas in air. OLED display device may be deteriorated by the reaction of the penetrated water
and oxygen molecules with the organic materials and active metal materials, and consequently influencing the display
quality of the OELD display apparatus. Therefore OLED display devices are required to be packaged.

SUMMARY

[0003] At least one embodiment of the present invention provides a composition for packaging an electronic device,
a packaging method, and an OLED display apparatus. The composition for packaging the electronic device can effectively
prevents water and oxygen from entering the electronic device, and especially can effectively reduce the influence of
water vapor (moisture) on the electronic device, therefore the lifetime of the packaged electronic device can be effectively
extended.
[0004] At least one embodiment of the present invention provides a composition for packaging an electronic device,
the composition comprising a matrix and an adsorption material having a water vapor adsorption capability, and the
adsorption material comprising attapulgite and/or zeolite.
[0005] At least one embodiment of the present invention provides an OLED display apparatus, which comprises a
packaging substrate and a base substrate on which the OLED display device is arranged, the packaging substrate and
the base substrate being bonded and sealed by the above-mentioned composition for packaging an electronic device.
[0006] At least one embodiment of the present invention provides a method for packaging an electronic device, which
comprises packaging the electronic device with a composition for packaging an electronic device, wherein the composition
comprises an adsorption material having a water vapor adsorption capability, the adsorption material comprises atta-
pulgite and/or zeolite.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] In order to illustrate the technical solutions of the embodiments of the present invention more clearly, the figure
of the embodiments is described below. Apparently, the figure described below merely relates to some embodiments
of the present invention rather than are limitative of the present invention.
[0008] Fig. 1 is the structural formula of the attapulgite in Example 1 of the present invention.

DETAILED DESCRIPTION

[0009] To make the object, technical solutions, and advantages of the present invention clearer, the technical solutions
of the embodiments of the present invention will be described below in a clearer and more complete way with reference
to the figure of the embodiments of the present invention. Apparently, the embodiments described are only part, rather
than all of the embodiments of the present invention. Based on the embodiments of the present invention described, all
the other embodiments obtained by a person of ordinary skills in the art without inventive work fall into the scope of
protection of the present invention.
[0010] Organic material is commonly used for packaging an electronic device, that is, a macromolecular organic
material is coated around the electronic device to be packaged and then the electronic device is pressed and cured to
seal the electronic device into the space formed by the top and bottom surfaces of the electronic device and the sides
formed by the organic material. After being UV-irradiated or heated, the conventional organic material is epoxy resin
which can play a certain role of blocking water and oxygen and protecting the electronic device to some extent. However,
the inventor of the present application has noted that epoxy resin is a macromolecular organic material and thus cannot
fully block the penetration of small molecules such as water and oxygen.
[0011] Currently, some commercially available electronic devices have been packaged with frits. The main components
of the frits are glass powders or a mixture of glass powders and ceramic powders. As determined, those electronic
devices packaged with frits have a WVTR (Water Vapor Transmission Rate) in the range of 10-5g/m2/day to 10-6g/m2/day.
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These WVTR values can substantively fulfill the packaging requirements in the field of consumption electronic products.
However, the inventor of the present application has noted that the existing frit packaging cannot fulfill the requirements
of the products which are used in more severe environments or require a longer service life.
[0012] Therefore, At least one embodiment of the present invention provides a composition for packaging an electronic
device, a packaging method, and an OLED display apparatus. In an embodiment of the present invention, the lifetime
of the packaged electronic device can be effectively extended by modifying the composition of a frit with attapulgite
and/or zeolite which have an adsorption capability. Attapulgite and/or zeolite have relatively strong water and oxygen
adsorption capability, thus the frits containing attapulgite and/or zeolite can absorb small molecules such as water and
oxygen when those molecules are penetrating to prevent water and oxygen from entering the electronic device, thereby
effectively reducing the influence of water vapor on the electronic device. The composition for packaging the electronic
device provided in this embodiment of the present invention is particularly suitable for packaging those OLED display
devices which have higher demands on water and oxygen blocking capabilities.
[0013] To make the technical solutions of the present invention to be better understood by a person skilled in the art,
hereinafter, the composition for packaging the electronic device, the packaging method and the OLED display apparatus
of the present invention will be further described in detail in combination with the figure and the detailed embodiments.

Example 1

[0014] This example provides a composition for packaging an electronic device, and a method for packaging an
electronic device and an OLED display apparatus with the composition for packaging the electronic device.
[0015] The composition for packaging the electronic device provided by this example comprises a matrix and an
adsorption material having a water vapor adsorption capability, and the adsorption material comprises attapulgite and
zeolite.
[0016] Attapulgite is a crystalline hydrated MgAl silicate mineral and has a laminated chain structural feature. A crystal
lattice replacement exists in the structure of attapulgite, and the crystals contain an uncertain amount of Na+, Ca2+, Fe3+,
Al3+ and take forms of needles, fibers or fiber aggregates. Attapulgite has a unique adsorption capability, a large specific
surface area (the term specific surface area means the total surface area per one mass unit of a material) of 9.6 to 36
m2/g. Attapulgite also has a certain plasticity and cohesive force, such as it has a strong water absorption; has viscosity
and plasticity when wetted; and has small shrinkage after dried. Attapulgite has a typical molecular formula of (MgCa-
Fe)5SisO20(OH)2(OH2)4·4H2O, and has a theoretic chemical composition: 56.96% SiO2; 23.83% (MgCa)O; and 19.21%
H2O. The molecular formula of the structure of attapulgite is as shown in Fig. 1, and the attapulgite has a structure
between a chain structure and a laminated structure.
[0017] The main component of attapulgite is SiO2, which is the same as the main component of packaging substrates
conventionally made by glass materials, thus attapulgite has an expansion coefficient substantially the same as that of
the packaging substrates. Moreover, the packaging film can be formed by the sintering process (i.e., a process of melting
the processed object at high temperature and then cooling it to form a particular shape or pattern) during packaging,
and the composition for packaging the electronic device is heated to melt it by a laser heating method. In this way, a
lesser stress can be generated on the composition for packaging the electronic device, which is beneficial to obtain a
higher yield (qualified rate) of the electronic device products.
[0018] Zeolite is an ore and comprises many types which have a common feature of shelf-shaped structure. That is,
within the crystal, molecules are connected together like building shelves and many cavities are formed therein. Water
molecules commonly exist in these cavities and will be discharged at high temperature, which, however, does not destroy
the crystal structure within the zeolite, and thus the zeolite can absorb water of other liquids once again. Zeolite has a
general molecular formula of A[(AlO2)x(SiO2)y)·nH2O, wherein, A is K+, Ca+, Na+ or Ba+; y/x is in the value range of
1-5; n is the number of water molecules and is a positive integer of not larger than 4.
[0019] In a composition of an electronic device provided by at least one case in this example, the molar percent content
of the attapulgite is 5 to 15%, and that of the zeolite is 4 to 10%. By using attapulgite and zeolite at the above-mentioned
molar percent contents, the composition can, on one hand, have a better viscosity and ensure that inorganic materials
are dispersed in organic materials uniformly and an ideal surface appearance can be achieved during the following
sintering process; on the other hand, can make a balance between subsequent absorbing water which comes from
outside and ensuring the stability upon the increase of temperature during laser heating.
[0020] In at least one case, the matrix of the composition for packaging the electronic device may comprise V2O5,
P2O5 or TeO2. In at least one case, the molar percent content of V2O5 is 45-52%, the molar percent content of P2O5 is
20-32%, and the molar percent content of TeO2 is 5-9%. Typically, the total molar percent content of the matrix materials
is 70-85%. As trace components, the matrix may further comprise at least one of Al2O3, SnO, SnO2, SiO2, WO3, ZrO,
TiO, CuO, MoO3, ceramic material and any combination thereof. In at least one case, the total molar percent content of
the at least one of Al2O3, SnO, SnO2, SiO2, WO3, ZrO, TiO, CuO, MoO3, ceramic material, and any combination thereof
is 2-4%. The above matrix can effectively reduce the expansion coefficient effectively, and also can effectively absorb
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laser heat to increase the temperature of the composition for packaging the electronic device.
[0021] Correspondingly, this example further provides a method for packaging an electronic device. The method is
packaging the electronic device with a composition for packaging an electronic device, the composition comprising a
matrix and an adsorption material having a water vapor adsorption capability, and the adsorption material comprising
attapulgite and zeolite.
[0022] In a case, the packaging method comprises the following steps S1) -S5) which will be described in detail
hereinafter.
[0023] Step S1): formulating attapulgite, zeolite, a matrix and a solvent to form a viscous paste.
[0024] In this step, in a case, the attapulgite and the zeolite added to the paste have the following particle size range:
D10: 0.860.2mm; D50: 1.660.5mm; D90: 3.36mm or Dmax: 8.0 6 1mm. For example, "D10: 0.860.2mm" means the content
of the attapulgite and the zeolite with a particle size range of 0.860.2mm is 10% of the solid content (the term "solid
content" means after a matter containing liquid materials has been dried at a certain condition, the mass percent of the
remaining matter to the whole matter); that is, 10% of the attapulgite and zeolite can pass through the filter sieve. By
reducing the particle size of the attapulgite so that it can match with the size of other materials in the composition for
packaging the electronic device as good as possible, a better processing performance can be obtained in the following
packaging process.
[0025] In at least one case, the matrix comprises at least one of V2O5, P2O5, TeO2 materials, and any combination
thereof. In at least one case, the solvent comprises ethyl cellulose, methyl cellulose, nitrocellulose, hydroxymethyl
cellulose, acrylate, methacrylate or epoxy resin. The solvent is favorable for dispersing solid particles and preventing
the solid particles from agglomeration and distributing the solid particles in the solvent uniformly. In at least one case,
the powders of the above matrix, attapulgite and zeolite are formulated with a solvent according to a certain ratio to form
the paste. The paste may have a viscosity range of 20-160Pa.s.
[0026] Step S2): coating the paste on a edge region of a packaging substrate to produce a packaging pattern.
[0027] In this step, such as, the paste can be coated on the edge region of the packaging substrate and the packaging
pattern can be formed by using screen printing technique.
[0028] Step S3): drying the packaging substrate from Step S2) to remove the organic matter from the paste, to obtain
the remaining inorganic matter.
[0029] In this step, the organic matter in this example are mainly solvents for dispersing the inorganic matter, and
comprise grease, hydrocarbon and alcohol. The inorganic matter mainly comprises metals and oxides thereof, such as
V2O5, TeO2 or Al2O3, etc., ceramic materials, attapulgite and zeolite, etc. Typically, the paste is dried at a high temperature
higher than 400°C, such as, the temperature at which the packaging substrate coated with the paste is high-temperature
dried is in the range of 400 to 500°C. The drying duration is in the range of 20-40min. In the course of the high temperature
drying, water which is contained in the attapulgite and zeolite has been evaporated off such that the formed packaging
film has a favorable water absorption effect during the use of the electronic device and thus has a water resistance.
Herein, if the water molecules which are contained in the composition for packaging the electronic device itself have not
been removed, the attapulgite and zeolite in the composition for packaging the electronic device remain steady structures
after the packaging frame is formed and will not absorb extra water, thus the water absorption effect cannot be achieved.
In this example, the water in the composition for packaging the electronic device are removed by high temperature
drying, thus water may not influence the water and oxygen resistances of the composition for packaging.
[0030] Step S4): assembling the packaging substrate with a base substrate provided with the electronic device.
[0031] Before this step, the electronic device has been formed on the base substrate. In this step, the packaging
substrate on which the inorganic matter is formed after the high temperature drying is assembled with the base substrate
to completely enwrap the electronic device within the packaging pattern formed on the packaging substrate, and signal
lines and metal lines for power supply is lead out.
[0032] Step S5): sintering the inorganic matter to form a packaging film which bonds and seals the packaging substrate
and the base substrate, thereby accomplishing the packaging of the OLED display device.
[0033] The composition for packaging the electronic device in this example is a low melting point frit system which
has a melting temperature of 430 to 450°C and into which a total molar percent content of 9 to 25% of attapulgite and
zeolite are added. In this step, in a case, the inorganic matter is molten by laser heating, such as semiconductor laser
heating, and then cooled and cured to finish the sintering. For example, the laser may have a power of 5 to 40 w and a
speed of 5 to 30mm/s. In at least one case, the packaging film formed by the inorganic matter has a thickness of 4 to 10mm.
[0034] In order to determine the packaging effect of the electronic device packaged by the composition for packaging
the electronic device, the following tests are made: three samples with different ratios of the main components (V2O5,
P2O5 or TeO2 materials) of the matrix, attapulgite and zeolite are formulated and labeled as Sample 1 to Sample 3,
respectively. The specific compositions of these samples are shown in Table 1.
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[0035] The packaging process of the composition for packaging the electronic device is illustrated by the formulation
of Sample 2.
[0036] Step S1) - Step S3): A paste, also referred to as a frit, is formulated with a solvent having ethyl cellulose as the
main component, and the paste has a viscosity of 30Pa.s. A packaging film layer having a thickness of 17mm are obtained
on a packaging substrate by using screen printing to form a packaging pattern which is also in the shape of the packaging
film. The packaging substrate is dried in the condition of 450°C for 20 min. The frit formed with the formulation of Sample
2 is compared with a frit without attapulgite and zeolite. It can be seen from the obtained micrographs that the dried frit
with attapulgite and zeolite has a finer quality and is more suitable for mass production.
[0037] The lifetime of the packaged electronic device will be extended by increasing the content of the attapulgite and
zeolite. However, when the content has been increased to a certain value, the melting effect of laser on the composition
for packaging the electronic device will be affected, thereby influencing the sintering effect of the packaged film. Therefore,
in at least one case, the total molar percent content of both attapulgite and zeolite may be controlled to 11-20%.
[0038] In the composition for packaging the electronic device of this example, the dried frit comprises only inorganic
matter, thus the frit can melt under laser heating during sintering, thereby achieve the bonding and sealing between the
packaging substrate and the base substrate provided with the electronic device and achieve the packaging of the OLED
display device.
[0039] Step S4) - Step S5): The composition for packaging the electronic device is used for packaging the electronic
device. The packaging substrate is assembled with the base substrate. The frit is irradiated by a laser which is set to
the power of 10w and the speed of 20mm/s to melt the inorganic matter, and then are cooled and cured to finish the
sintering. After sintering, the packaging substrate and the base substrate are bonded and sealed to form a packaging
film and achieve the packaging of the electronic device. The electronic device formed by the above-mentioned packaging
method using this composition for packaging an electronic device, as determined, has a WVTR (Water Vapor Trans-
mission Rate) of about 1/1000 times that of the similar structure packaged with the material having no attapulgite and
zeolite, thus the blocking effect for water and oxygen has been improved substantially.
[0040] This example also provides an OLED display apparatus which comprises a packaging substrate and a base
substrate provided with the OLED display device. The packaging substrate and the base substrate are bonded and
sealed by using the composition for packaging the electronic device of this example to achieve the packaging of the
OLED display device. It is discovered by tests that the packaging film of the OLED display device formed by the frit made
from the formulation of Sample 2 has a better blocking effect against water vapor and an OLED display apparatus product
having a stable seal effect is obtained.
[0041] Meanwhile, parallel aging tests have been made for the OLED display device. The test conditions are shown
in Table 2.

[0042] Sample 1 uses common frit existing in the present technical field; and Sample 2 uses Sample 2 in Table 1 and
is a frit having attapulgite and zeolite added. It can be seen from the test results that after the aging test, the present
OLED display device produced by the frit having attapulgite and zeolite added has a performance superior to that of the

Table 1. the molar percent contents of the main components of the matrix, attapulgite and zeolite

Sample 1 Sample 2 Sample 3

V2O5 (mol%) 45.80 50.31 51.87

P2O5 (mom%) 31.40 22.62 26.30

TeO2 (mol%) 8.32 5.52 6.65

attapulgite (mol%) 7.45 12.58 5.64

zeolite (mol%) 4.87 6.04 8.07

Table 2 Aging test conditions and test results for different samples

Aging addition Test result

Sample 1

temperature 85°C Minor black spots occur.

Relative moisture 85%
The brightness attenuation of the OLED display device is 18%.

Time (h) 240

Sample 2 The same as Sample 1
None black spot occurs.
The brightness attenuation of the OLED display device is 3%.



EP 3 174 114 A1

6

5

10

15

20

25

30

35

40

45

50

55

OLED display device produced by the material having no attapulgite or zeolite, thus an OLED display apparatus which
uses the present OLED display device has a better display quality.
[0043] In practical applications, the molar percent of attapulgite and zeolite can be determined flexibly according to
the applied enviromnent of the OLED display device to be packaged to achieve optimal blocking effect against water
vapor and oxygen gas and ensure the laser melting effect and sintering effect of the composition for packaging the
electronic device.
[0044] For the OLED display device, a packaging film is formed by a frit with attapulgite and zeolite and blocks water
vapor and oxygen gas in air, especially effectively blocks water vapor. Thus, packaging the OLED display device with
this composition for encapsulating the electronic device can effectively block water vapor and oxygen gas to penetrate
into the OLED display device from outside and extend the lifetime of the OLED display device, thereby extending the
lifetime of the OLED display apparatus. Moreover, the packaging of the OLED display device as stated above can be
achieved merely by using packaging device commonly used by a person skilled in the art, and no extra production cost
is added.

Example 2

[0045] This example provides a composition for packaging an electronic device comprising a matrix and an adsorption
material having a water vapor adsorption capability. The adsorption material comprises attapulgite.
[0046] In comparison with Example 1, the composition for packaging the electronic device in this example does not
comprise zeolite. All components of the matrix and the component of attapulgite can be determined with reference to
the corresponding components and amount thereof in Example 1 and are not described again herein. Correspondingly,
the method used in this example for packaging the electronic device with the composition for packaging the electronic
device is the same as that in Example 1 and is also not described again herein.
[0047] This example further provides an OLED display apparatus. The OLED display device of the OLED display
apparatus is packaged with the composition for packaging the electronic device of this example by a corresponding
electronic device packaging method.
[0048] In practical applications, the molar percent content of attapulgite can be determined flexibly according to the
applied environment of the OLED display device to be packaged to achieve optimal blocking effect against water vapor
and oxygen gas.
[0049] The OLED display device uses a packaging film formed by a frit with attapulgite to block water vapor and oxygen
gas in air, especially to effectively block water vapor. Thus, packaging the OLED display device with this composition
for packaging an electronic device can effectively block the penetration of water vapor and oxygen gas into the OLED
display device from outside and extend the lifetime of the OLED display device.

Example 3

[0050] This example provides a composition for packaging an electronic device comprising a matrix and an adsorption
material having a water vapor adsorption capability. The adsorption material comprises zeolite.
[0051] In comparison with Example 1, the composition for packaging the electronic device in this example does not
comprise attapulgite. All components of the matrix and the component of zeolite can be determined with reference to
the corresponding components and amount thereof in Example 1 and are not described again herein. Correspondingly,
the method used in this example for packaging the electronic device with the composition for packaging the electronic
device is the same as that in Example 1 and is also not described again herein.
[0052] This example further provides an OLED display apparatus. The packaging substrate and the base substrate
of the OLED display apparatus are bonded and sealed by using the composition for packaging the electronic device of
this example and are packaged by the corresponding electronic device packaging method.
[0053] In practical applications, the molar percent of zeolite can be determined flexibly according to the applied envi-
ronment of the OLED display device to be packaged to achieve optimal blocking effect against water vapor and oxygen
gas.
[0054] The OLED display device uses a packaging film formed by a frit with zeolite to block water vapor and oxygen
gas in air, especially to effectively block water vapor. Thus, packaging the OLED display device with this composition
for packaging an electronic device can effectively block the penetration of water vapor and oxygen gas into the OLED
display device from outside and extend the lifetime of the OLED display device.
[0055] The attapulgite and/or zeolite have stronger absorption capability for water and oxygen, and the frit containing
attapulgite and/or zeolite can absorb penetrating small molecules such as water and oxygen and prevent water and
oxygen from entering the electronic device. By adding attapulgite and/or zeolite which have an adsorption effect to modify
the formulation of the frit, the compositions for packaging an electronic device provided in Examples 1-3 can effectively
reduce the influence of water vapor on the electronic device, thereby effectively extending the lifetime of the packaged
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electronic device. The compositions for packaging an electronic device provided in the above examples are particularly
suitable for packaging those OLED display devices which have higher demands on water and oxygen blocking capabilities
to obtain OLED display apparatus with better display effects.
[0056] It can be understood that the above embodiments are merely exemplary embodiments which is used for illustrate
the principle of the present invention, and the present invention, however, are not intended to be limited thereto. Various
changes and modifications can be made herein for a person skilled in the art without departing from the spirit and essence
of the present invention, and those changes and modifications are considered within the scope of protection of the
present invention.
[0057] The present application claims the priority of the Chinese Patent Application No. 201410334114.X submitted
on July 14, 2014, and the content disclosed in the above Chinese patent application is incorporated by reference as part
of this application.

Claims

1. A composition for packaging an electronic device, comprising a matrix and an adsorption material having a water
vapor adsorption capability, wherein, the adsorption material comprises attapulgite and/or zeolite.

2. The composition for packaging the electronic device according to claim 1, wherein, the attapulgite has a molecular
formula of (MgCaFe)5Si8O20(OH)2(OH2)4·4H2O.

3. The composition for packaging the electronic device according to claim 1 or 2, wherein, the zeolite has a general
molecular formula of A[(AlO2)x(SiO2)y]·nH2O,
wherein, A is K+, Ca+, Na+ or Ba+; y/x is a value of 1-5; n is a number of water molecules and is a positive integer
not larger than 4.

4. The composition for packaging the electronic device according to any one of claims 1-3, wherein, a molar percent
content of the attapulgite is 5 to 15%, and/or that of the zeolite is 4 to 10%.

5. The composition for packaging the electronic device according to any one of claims 1-4, wherein, a total molar
percent content of the attapulgite and the zeolite is 11-20%.

6. The composition for packaging the electronic device according to any one of claims 1-5, wherein, the matrix comprises
at least one of V2O5, P2O5, TeO2 and any combination thereof.

7. The composition for packaging the electronic device according to claim 6, wherein, a molar percent content of V2O5
is 45-52%, a molar percent content of P2O5 is 20-32%, and a molar percent content of TeO2 is 5-9%.

8. The composition for packaging the electronic device according to claim 6 or 7, wherein, the matrix further comprises
at least one selected from a group consisting of Al2O3, SnO, SnO2, SiO2, WO3, ZrO, TiO, CuO, MoO3, and ceramic
material.

9. The composition for packaging the electronic device according to claim 8, wherein, a total molar percent content of
the at least one selected from a group consisting of Al2O3, SnO, SnO2, SiO2, WO3, ZrO, TiO, CuO, MoO3, and
ceramic material is 2-4%.

10. An OLED display apparatus, comprising a packaging substrate and a base substrate, wherein, the base substrate
is provided with an OLED display device thereon, the packaging substrate and the base substrate are bonded and
sealed by the composition for packaging the electronic device according to any one of claims 1-9.

11. A method for packaging an electronic device, comprising packaging the electronic device with a composition for
packaging the electronic device comprising an adsorption material having a water vapor adsorption capability,
wherein, the adsorption material comprises attapulgite and/or zeolite.

12. The method for packaging the electronic device according to claim 11, comprising the following steps:

S1): formulating attapulgite and/or zeolite, a matrix and a solvent to form a viscous paste, the solvent being
organic matter, the matrix and attapulgite and/or zeolite being inorganic matter;
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S2): coating the paste on an edge region of a packaging substrate to generate a packaging pattern;
S3): drying the packaging substrate from S2) to remove the organic matter from the paste to obtain the remaining
inorganic matter;
S4): assembling the packaging substrate from S3) with the base substrate provided with the electronic device;
and
S5): sintering the inorganic matter to form a packaging film which bonds and seals the packaging substrate and
the base substrate.

13. The method for packaging the electronic device according to claim 12, wherein, in S1), the attapulgite and/or zeolite
have the following particle size: D10: 0.860.2 mm; D50: 1.660.5 mm; D90: 3.361 mm or Dmax: 8.061 mm.

14. The method for packaging the electronic device according to claim 12 or 13, wherein, the matrix comprises at least
one of V2O5, P2O5, TeO2 and any combination thereof.

15. The method for packaging the electronic device according to any one of claims 12-14, wherein, the solvent comprises
ethyl cellulose, methyl cellulose, nitrocellulose, hydroxymethyl cellulose, acrylate, methacrylate or epoxy resin.

16. The method for packaging the electronic device according to any one of claims 12-15, wherein, the paste has a
viscosity of 20-160 Pa.s.

17. The method for packaging the electronic device according to any one of claims 12-16, wherein, in S3), the packaging
substrate is dried at a temperature in a range of 400 to 500 °C for 20-40 min.

18. The method for packaging the electronic device according to any one of claims 12-17, wherein, in S5), the inorganic
matter is molten by laser heating, and then cooled and cured to finish the sintering.

19. The method for packaging the electronic device according to claim 18, wherein, the laser has a power of 5 to 40 W
and a speed of 5 to 30 mm/s.

20. The method for packaging the electronic device according to any one of claims 12-19, wherein, the packaging film
formed by the inorganic matter has a thickness of 4 to 10 mm.
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