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(57)  Embodiments of the invention disclose a light
emitting display panel. The light emitting display panel
comprises a cover plate, a substrate disposed opposite
to each other, a plurality of light emitting devices located
between the cover plate and the substrate, and a pack-
aging structure surrounding the light emitting devices.
The packaging structure comprises at least three rows
of protruded frames and a first packaging material which
is located between adjacent protruded frames, wherein
four sides of each of the protruded frames are looped
and the at least three rows of protruded frames are ad-
jacent to and embedded in each other in an inward and
outward direction. Adjacent ones of the at least three
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rows of protruded frames are alternately disposed on the
cover plate and the substrate and protrude in opposite
directions, and non-adjacent ones of the at least three
rows of protruded frames are disposed on the same one
of the cover plate and the substrate and protrude in the
same direction. In the above light emitting display panel,
resin adhesive or desiccant is filled in gaps between the
frames so as to prolong an invasion path by water vapor
and oxygen gas spatially, an effect of preventing water
vapor and oxygen gas is thus increased. The light emit-
ting display panel has advantages of good sealing prop-
erty, simple manufacturing process and the like.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] Embodiments of the present invention relate to
a technical field of electronic components, in particular,
to a light emitting display panel and a manufacturing
method thereof.

Description of the Related Art

[0002] An OLED device is an electroluminescent de-
vice that is formed by an organic semiconductor material
and a luminous material and is caused to emit light
through injection and recombination of carriers upon it
being driven by an electric field. OLED devices have
many advantages and possess bright prospects in the
field of display. OLED devices are very sensitive to water
vapor and oxygen gas, and water vapor and oxygen gas
that permeate into the OLED devices are main factors
that reduce lifetime of the OLED devices. Thus, OLED
devices are usually packaged by a packaging structure
so as to prevent the water vapor and oxygen gas from
permeating.

[0003] In the prior art, a common packaging structure
is to package the OLED devices using resin adhesive.
However, the water vapor and oxygen gas may still per-
meate into the OLED devices through the packaging ad-
hesive when only the resin adhesive is used to package.
In addition, a distance from an outer edge of the pack-
aging adhesive to OLED is typically increased in order
to enhance the water vapor and oxygen gas resistance.
However, widening the packaging adhesive region is
conventionally conducted in a plane in a traditional OLED
substrate and cover plate, which will increase an area of
non-luminous region, and goes against to manufacture
a narrow-bezel display panel. Another common packag-
ing structure is to package the OLED devices using glass
cement which may achieve an excellent packaging ef-
fect. However, laser is needed during curing the glass
cement and it may damage the OLED layer. Moreover,
if only the glass cement is used to package the OLED
devices, a manufacture of large-size OLED devices can-
not be achieved because a glass plate would collapse in
its central portion.

SUMMARY OF THE INVENTION

[0004] To this end, embodiments of the present inven-
tion provide a light emitting display panel in order to pro-
long an invasion path by the water vapor and oxygen gas
and increase water vapor and oxygen gas resistance,
thereby prolonging lifetime of the OLED devices.

[0005] According to one aspect of the present inven-
tion, alight emitting display panelis provided, comprising:
a cover plate and a substrate disposed opposite to each
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other; a plurality of light emitting devices located between
the cover plate and the substrate; and a packaging struc-
ture surrounding the plurality of light emitting devices;
wherein the packaging structure comprises at least three
rows of protruded frames and a first packaging material
which is located between adjacent protruded frames,
wherein four sides of each of the protruded frames are
looped and the at least three rows of protruded frames
are adjacent to and embedded into each other in an in-
ward and outward direction, and adjacent ones of the at
least three rows of protruded frames are alternately dis-
posed on the cover plate and the substrate and protrude
in opposite directions, and non-adjacent ones of the at
least three rows of protruded frames are disposed on the
same one of the cover plate and the substrate and pro-
trude in the same direction.

[0006] Optionally, a convex surface of one or more of
the at least three rows of protruded frames is a surface
with a certain radian.

[0007] Optionally, two rows of the at least three rows
of protruded frames are disposed on the cover plate and
another row is disposed on the substrate and is embed-
ded between the two rows of protruded frames; or two
rows of the at least three rows of protruded frames are
disposed on the substrate and another row is disposed
on the cover plate and is embedded between the two
rows of protruded frames.

[0008] Optionally, the packaging structure further com-
prises a second packaging material which is located be-
tween the cover plate and the substrate, located inside
an innermost one of the at least three rows of protruded
frames and filled in gaps between the cover plate and
the substrate.

[0009] Optionally, the first packaging material and the
second packaging material are UV curing and/or thermal
curing resin adhesive.

[0010] Optionally, the packaging structure further com-
prises a third packaging material which is located be-
tween the cover plate and the substrate, and located out-
side an outermost one of the at least three rows of pro-
truded frames and inside an innermost one of the at least
three rows of protruded frames.

[0011] Optionally, the first packaging material is des-
iccant, and the third packaging material is UV curing
and/or thermal curing resin adhesive.

[0012] Optionally, the atleastrows of protruded frames
include glass material.

[0013] Optionally, non-adjacent two rows of the atleast
three rows of protruded frames disposed on one of the
cover plate and the substrate have the same height, and
anotherrow of the atleast three rows of protruded frames,
which is disposed on the other one of the cover plate and
the substrate and disposed between the non-adjacent
two rows in the inward and outward direction, has a height
less than the height of non-adjacent two rows, and the
another row is spaced from both the non-adjacent two
rows in the inward and outward direction.

[0014] Optionally, each of the at least three rows of
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protruded frames has a height of 10pm to 100pm and a
width of 10pum to 50pm.

[0015] Optionally, the number of the protruded frames
is 2N+1, wherein the number of the protruded frames
disposed on the cover plate is N+1 and the number of
the protruded frames disposed on the substrate is N, or
wherein the number of the protruded frames disposed
on the cover plate is N and the number of the protruded
frames disposed on the substrate is N+1, wherein N is a
natural number.

[0016] Optionally, the light emitting display panel fur-
ther comprises a circuit structure of the plurality of light
emitting devices, the circuit structure extending from un-
derneath the protruded frames disposed on the substrate
to an exterior of the packaging structure.

[0017] Further, at least one of the protruded frames
underneath which the circuit structure extends from is
disposed on an inorganic portion of the circuit structure.
[0018] Optionally, the light emitting display panel fur-
ther comprises a circuit structure of the plurality of light
emitting devices, the circuit structure being paved on a
convex surface of the protruded frames disposed on the
substrate and extending to an exterior of the packaging
structure.

[0019] Further, a convex surface of one or more of the
at least three rows of protruded frames is a surface with
a certain radian.

[0020] According to another aspect of the present in-
vention, a manufacturing method of a light emitting dis-
play panel is provided, the light emitting display panel
comprising a cover plate and a substrate disposed op-
posite to each other, a plurality of light emitting devices
located between the cover plate and the substrate, and
a packaging structure surrounding the plurality of light
emitting devices; wherein the manufacturing method
comprises steps of:

forming a first portion of the packaging structure on
the cover plate and forming a second portion of the
packaging structure on the substrate, wherein the
first portion is formed as at least two rows of protrud-
ed frames, with each having looped four sides and
having a certain gap therebetween, and the second
portion is formed as at least one row of protruded
frame with looped four sides; or wherein the second
portion is formed as at least two rows of protruded
frames, with each having looped four sides and hav-
ing a certain gap therebetween, and the first portion
is formed as at least one row of protruded frame with
looped four sides;

filling a first packaging material between the at least
two rows of protruded frames;

pressing and assembling the cover plate and the
substrate so that the at least three rows of protruded
frames of the packaging structure are adjacent to
and embedded into each other in an inward and out-
ward direction.
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[0021] Optionally, the forming a second portion of the
packaging structure on the substrate comprises:

manufacturing a circuit structure of the plurality of
light emitting devices on an upper surface of the sub-
strate;

coating glass cement on the periphery of the upper
surface of the substrate on which the circuit structure
of the plurality of light emitting devices is manufac-
tured;

curing the glass cement with laser to form at least
one row or two rows of protruded frames, with each
having looped four sides.

[0022] Optionally, the forming a second portion of the
packaging structure on the substrate comprises:

forming integrally at least one row or two rows of
protruded frames, with each having looped four
sides, on the substrate;

paving a circuit structure of the plurality of light emit-
ting devices on a convex surface of the at least one
row or two rows of protruded frames and extending
it to an exterior of the packaging structure.

[0023] Optionally, the manufacturing method further
comprises: filling a second packaging material inside an
innermost one of the at least two rows of protruded
frames after filling the first packaging material between
the at least two rows of protruded frames.

[0024] Optionally, the manufacturing method further
comprises: filling a third packaging material outside an
outermost one of the at least two rows of protruded
frames and inside an innermost one thereof after filling
the first packaging material between the at least two rows
of protruded frames.

[0025] Optionally, the manufacturing method further
comprises: curing the first packaging material and the
second packaging material or curing the first packaging
material and the third packaging material, with UV light
after pressing and assembling the cover plate and the
substrate.

[0026] Optionally, the first packaging material and the
second packaging material are UV curing and/or thermal
curing resin adhesive.

[0027] Optionally, the first packaging material is des-
iccant, and the third packaging material is UV curing
and/or thermal curing resin adhesive.

[0028] Optionally, non-adjacent two rows of the atleast
three rows of protruded frames disposed on one of the
cover plate and the substrate have the same height, and
another row of the atleast three rows of protruded frames
disposed on the other one of the cover plate and the
substrate and disposed between the non-adjacent two
rows in the inward and outward direction has a height
less than the height of non-adjacent two rows, and the
another row is spaced from both the non-adjacent two
rows in the inward and outward direction.
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[0029] Optionally, convex surfaces of the at least two
rows of protruded frames and/or at least one row of pro-
truded frames are surfaces with a certain radian.
[0030] Embodiments of the present invention achieve
an effect of prolonging an invasion path by the water va-
por and oxygen gas spatially and thus increasing an ef-
fect of preventing the water vapor and oxygen gas by
forming at least two rows of protruded frames on a cover
plate of liquid crystal display panel and forming a row of
protruded frame on a substrate correspondingly which
can be embedded between the at least two rows of pro-
truded frames on the cover plate and by filling resin ad-
hesive or desiccant in gaps between these frames.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

FIG.1 is a structural schematic view of a light emitting
display panel according to an embodiment of the
present invention;

FIG.2is astructural schematic view of a light emitting
display panel according to another embodiment of
the present invention;

FIG.3 is a flow chart of a manufacturing method of
a light emitting display panel according to an embod-
iment of the present invention;

FIG.4 is a flow chart of a manufacturing method of
a light emitting display panel according to another
embodiment of the present invention;

FIG.5 is a flow chart of a manufacturing method of
a light emitting display panel according to another
further embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

[0032] In order to make objectives, technical solutions
and advantages of embodiments of the invention more
clear and apparent, hereinafter, the technical solutions
of the invention will be described in detail in connection
with the specific embodiments and by reference to the
accompanying drawings.

[0033] Embodiments of the invention provide a light
emitting display panel. The light emitting display panel
comprises a cover plate and a substrate disposed oppo-
site to each other, a plurality of light emitting devices lo-
cated between the cover plate and the substrate, and a
packaging structure surrounding the light emitting devic-
es. The packaging structure comprises at least three
rows of protruded frames and a first packaging material
which is located between adjacent protruded frames,
wherein four sides of each of the protruded frames are
looped and the at least three rows of protruded frames
are adjacent to and embedded in each other in an inward
and outward direction. Adjacent ones of the at least three
rows of protruded frames are alternately disposed on the
cover plate and the substrate and protrude in opposite
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directions, and non-adjacent ones of the at least three
rows of protruded frames are disposed on the same one
of the cover plate and the substrate and protrude in the
same direction. In the embodiments of the presentinven-
tion, the inward and outward direction is a direction from
an inside of a part enclosed by the packaging structure
to an outside thereof.

[0034] FIG.1 is a structural schematic view of a light
emitting display panel according to an embodiment of
the present invention. As shown in FIG.1, the light emit-
ting display panel comprises a cover plate 101 and a
substrate 102 disposed opposite to each other, a plurality
of light emitting devices 105 located between the cover
plate and the substrate, and a packaging structure sur-
rounding the light emitting devices 105. The packaging
structure comprises at least three rows of protruded
frames and afirst packaging material 106 which is located
between protruded frames, wherein four sides of each
of the protruded frames are looped and the at least three
rows of protruded frames are embedded in each other in
an inward and outward direction. The at least three rows
of protruded frames comprise at least two rows of first
protruded frames 103 with a certain gap therebetween
disposed on a lower surface of the cover plate 101 and
at least one row of second protruded frame 104 disposed
on an upper surface of the substrate 102. The second
protruded frame 104 is embedded between the at least
two rows of first protruded frames 103. And the cover
plate and the substrate are sealed at the protruded
frames by packaging material. The plurality of light emit-
ting devices 105 are located in an interior region of the
second protruded frame 104. Adjacent ones of the at
least three rows of protruded frames are alternately dis-
posed on the cover plate and the substrate and protrude
in opposite directions, and non-adjacent ones of the at
least three rows of protruded frames are disposed on the
same one of the cover plate and the substrate and pro-
trude in the same direction.

[0035] Optionally, the atleast two rows of first protrud-
ed frames 103 may also be disposed on the substrate
102 and the at least one row of second protruded frame
104 may also be disposed on the cover plate 101.
[0036] Optionally, convex surfaces of the first protrud-
ed frames 103 and/or the second protruded frame 104
may be formed as any shape, preferably, as a surface
having a certain radian with arange of 0.52rad to 1.57rad.
[0037] Optionally, a second packaging material 107
may also be filled inside an innermost one of the at least
two rows of first protruded frames 103 and filled in gaps
between the cover plate and the substrate.

[0038] Optionally, the first packaging material 106 and
the second packaging material 107 may be transparent
packaging material with low water permeability, such as
UV curing and thermal curing resin adhesive. The UV
curing adhesive includes light-sensitive resin, such as
homopolymer or copolymer of monomer, for example,
epoxy resin, glycidyl acrylate, glycidyl methacrylate, me-
thyl methacrylate, ethyl methacrylate, n-butyl methacr-
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ylate, metacrylic acid- 6,7- epoxy- heptyl ester, or 2-hy-
droxyethyl methacrylate, etc. The thermal curing resin
adhesive includes melamine-formaldehyde resin, un-
saturated polyester resin, organic silicon resin, furan res-
in, etc. The first packaging material 106 is preferably a
material with a high viscosity (100000-400000 mPa-s)
and the second packaging material 107 is preferably a
material with a low viscosity (100-2000 mPa-s).

[0039] Optionally, the cover plate 101 and the sub-
strate 102 may be formed from glass or quartz, etc.
[0040] Optionally, the second protruded frame 104 is
formed before manufacturing the plurality of light emitting
devices 105.

[0041] Optionally, the first protruded frames 103 and
the second protruded frame 104 are formed by curing
the glass cement with laser, that is, they contain glass
material.

[0042] Optionally, the first protruded frames 103 are
formed integrally while the cover plate is formed, or
formed by coating and curing the glass cement on the
cover plate after having formed the cover plate.

[0043] Optionally, a circuit structure of the plurality of
light emitting devices 105 is further formed on the sub-
strate 102, and the circuit structure extends from under-
neath the protruded frames disposed on the substrate to
an exterior of the packaging structure.

[0044] Alternatively, a circuit structure of the plurality
of light emitting devices 105 is further formed on the sub-
strate 102, and the circuit structure is paved on the con-
vex surface of the protruded frames disposed on the sub-
strate and extends to an exterior of the packaging struc-
ture, so as to facilitate lightening the plurality of light emit-
ting devices 105 by an external power supply.

[0045] Optionally, the second protruded frame 104
may be formed while the substrate is formed, that is, be-
fore the circuit structure of the plurality of light emitting
devicesisformed, or may be formed after the circuit struc-
ture of the plurality of light emitting devices is formed. If
the latter and the second protruded frame 104 is formed
from glass cement, because an organic portion of the
circuit structure of the plurality of light emitting devices
may be damaged during curing the glass cement with
laser, it is necessary to try to avoid the organic portion
of the circuit structure of the plurality of light emitting de-
vices and to form the second protruded frame 104 on an
inorganic portion thereof. The organic portion of the cir-
cuit structure of the plurality of light emitting devices in-
cludes a metal electrode, an ITO electrode, etc.

[0046] Optionally, in the embodiments of the present
invention, non-adjacent two rows of the at least three
rows of protruded frames disposed on one of the cover
plate and the substrate have the same height, and an-
other row of the at least three rows of protruded frames,
which is disposed on the other one of the cover plate and
the substrate and disposed between the non-adjacent
two rows in the inward and outward direction, has a height
less than the height of non-adjacent two rows, and the
another row is spaced from both the non-adjacent two
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rows in the inward and outward direction. Specifically,
any of the first protruded frames 103 and the second
protruded frame 104 has a height of 10pum to 100p.m and
a width of 10pum to 50p.m.Moreover, the two rows of first
protruded frames 103 have the same height and the sec-
ond protruded frame 104 has a heightless than the height
of the first protruded frames 103, in order to prevent gran-
ules from producing during pressing and assembling the
first and second protruded frames and to reserve space
for the first packaging material 106 between the first pro-
truded frames 103 and the second protruded frame 104.
[0047] Optionally, the first protruded frames 103 in-
clude more than two rows and are arranged in a spaced
distribution. The second protruded frames 104 include
more than one row and the number thereof is one less
thanthe number of the first protruded frames 103. In other
words, the number of the second protruded frames 104
is N if the number of the first protruded frames 103 is
N+1, wherein N is a natural number. The bigger the
number of the first protruded frames 103 and the second
protruded frames 104 is, the better a packaging effectis,
obviously, the larger an area occupied by the protruded
frames. Thus, the number of the protruded frames may
be suitably selected according to an actual requirement
during the manufacture.

[0048] The circuit structure of the light emitting devices
needs to extend from the light emitting devices to the
exterior of the packaging structure and the light emitting
devices is lightened by the external power supply, thus
the circuit structure needs to be paved on the convex
surface of the second protruded frames 104 if it is man-
ufactured after the second protruded frames 104 is
formed. The convex surface of the second protruded
frames 104 is preferably formed as a curved surface if
the circuit structure is paved thereonwhich may prevent
the circuit from opening/breaking off as the curved sur-
face achieves a smoother transition. The light emitting
devices may be organic light emitting devices (OLED).
[0049] FIG.2 is a structural schematic view of a light
emitting display panel according to another embodiment
of the presentinvention. As shown in FIG.2, the light emit-
ting display panel comprises a cover plate 201 and a
substrate 202 disposed opposite to each other, a plurality
of light emitting devices205 located between the cover
plate and the substrate, and a packaging structure sur-
rounding the light emitting devices205. The packaging
structure comprises at least three rows of protruded
frames and afirst packaging material206 which is located
between adjacent protruded frames, wherein four sides
of each of the protruded frames are looped and the at
least three rows of protruded frames are adjacent to and
embedded in each other in an inward and outward direc-
tion. The atleastthree rows of protruded frames comprise
at least two rows of first protruded frames203 with a cer-
tain gap therebetween disposed on a lower surface of
the cover plate 201 and at least one row of second pro-
truded frame 204 disposed on an upper surface of the
substrate 202. The second protruded frame 204 is em-
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bedded between the at least two rows of first protruded
frames 203. And the cover plate and the substrate are
sealed at the protruded frames by packaging material.
The plurality of light emitting devices 205are located an
interior region of the second protruded frame 204.
[0050] Optionally, the at least two rows of first protrud-
ed frames 203 may also be disposed on the substrate
202 and the at least one row of second protruded frame
204 may also be disposed on the cover plate 201.
[0051] Wherein, a third packaging material 207 is coat-
ed both outside an outer one of the at least two rows of
first protruded frames 203 and inside an inner one there-
of.

[0052] Optionally, the first packaging material 206 may
be desiccant, and the third packaging material 207 may
be transparent packaging material with low water perme-
ability, such as UV curing and/or thermal curing resin
adhesive.

[0053] Optionally, the desiccant may be selected as a
material which can react with water and oxygen, for ex-
ample, a combination of one or more of calcium oxide,
barium oxide, magnesium oxide and zinc oxide. The des-
iccant may not only prevent water vapor from invading,
but also improve the packaging effect while keeping a
smaller bezel, because an invasion path by water vapor
is prolonged spatially when the first protruded frames 203
and the second protruded frame 204 are assembled up-
ward and downward

[0054] The details of this embodiment are the same as
that ofthe above embodiment and are not explained here.
[0055] In addition, the packaging structure may also
comprise all the first, second and third packaging mate-
rial. Specifically, the first packaging material is disposed
between the protruded frames, the second packaging
material is disposed inside an innermost one of the at
least three rows of protruded frames and filled in gaps
between the cover plate and the substrate, and the third
packaging material is disposed outside an outermost one
of the at least three rows of protruded frames.

[0056] Embodiments of the present invention further
provide a manufacturing method of a light emitting dis-
play panel, wherein the light emitting display panel com-
prises a cover plate and a substrate disposed opposite
to each other, a plurality of light emitting devices located
between the cover plate and the substrate, and a pack-
aging structure surrounding the plurality of light emitting
devices; and the manufacturing method comprises steps
of:

forming a first portion of the packaging structure on
the cover plate and forming a second portion of the
packaging structure on the substrate, wherein the
first portion is formed as at least two rows of protrud-
ed frames, with each having looped four sides and
having a certain gap therebetween, and the second
portion is formed as at least one row of protruded
frame with looped four sides; or wherein the second
portion is formed as at least two rows of protruded
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frames, with each having looped four sides and hav-
ing a certain gap therebetween, and the first portion
is formed as at least one row of protruded frame with
looped four sides;

filling a first packaging material between the at least
two rows of protruded frames;

pressing and assembling the cover plate and the
substrate so as to the atleast three rows of protruded
frames of the packaging structure are adjacent to
and embedded into each other in an inward and out-
ward direction.

[0057] FIG.3 is a flow chart showing a manufacturing
method of a light emitting display panel according to an
embodiment of the present invention. As shownin FIG.3,
the manufacturing method comprises steps of:

Step S301. manufacturing a glass cover plate 101,
and manufacturing two rows of first protruded frames
103, with each having looped four sides, on a pe-
riphery of the glass cover plate 101 to form a first
portion of the packaging structure.

Inthe step S301, alternatively, both aninner one and
an outer one of the first protruded frames 103 have
a width of 30pm, a height of 50um and a gap of
20pm. Thefirst protruded frames 103 may be formed
integrally with the glass cover plate 101, or may also
be formed by coating glass cement and curing it with
laser thereafter.

Step S302. manufacturing a circuit structure of the
plurality of light emitting devices on the substrate
102.

Wherein the circuit structure needs to extend to the
exterior of the packaging structure and an output
electrode thereof is formed from metal such as alu-
minum, magnesium, silver, etc.

Step S303. coating glass cement on edges of the
substrate on which the circuit structure has been
manufactured, with ensuring that the glass cement
should try to avoid an organic portion of the circuit
structure and cover aninorganic portion thereof such
as a metal portion; then arranging a mask to shield
the organic portion so as to prevent laser from irra-
diating on the organic portion; thereafter, curing the
glass cementwith laser toform one row of the second
protruded frame 104 with looped four sides on the
periphery of the substrate, so as to form a second
portion of the packaging structure.

In the step S303, a position of the second protruded
frame 104 is selected to be able to be justembedded
between the inner one and the outer one of the first
protruded frames 103 after the substrate and the
cover plate are pressed and assembled. Alternative-
ly, the second protruded frame 104 has a height of
30pm and a width of 20pum.

Step S304. forming a plurality of light emitting devic-
es inside the second protruded frame 104 of the sub-
strate 102.
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Step S305. filling the first packaging material 106
between the inner one and the outer one of the first
protruded frames 103 of the cover plate 101.

In the step S305, the height of the first packaging
material is less than that of the first protruded frames
103, a UV curing second packaging material 107 with
low viscosity is filled inside the inner one of the first
protruded frames 103 and has the same height as
the first protruded frames 103.

Step S306. pressing and assembling the cover plate
101 and the substrate 102, so that the second pro-
truded frame 104 is just embedded between the in-
ner one and the outer one of the first protruded
frames 103.

Step S307. curing the first and second packaging
material with UV light, so that the cover plate 101
and the substrate 102 form sealing at the protruded
frames.

[0058] Obviously, in the above method, one row of the
second protruded frame 104 may also be manufactured
on the cover plate and two rows of the first protruded
frames 103 may also be manufactured on the substrate.
[0059] FIG.4 is a flow chart showing a manufacturing
method of a light emitting display panel according to an-
other embodiment of the present invention. As shown in
FIG.4, the manufacturing method comprises steps of:

Step S401. manufacturing a glass cover plate 101,
and manufacturing two rows of first protruded frames
103, with each having looped four sides, on a pe-
riphery of the glass cover plate 101 at the same time.
In the step S401, both an inner one and an outer one
of the first protruded frames 103 have a width of
50um, a height of 60.m and a gap of 20pm.

Step S402. manufacturing a substrate 102, and man-
ufacturing one row of second protruded frame 104
with looped four sides on a periphery thereof at the
same time.

In the step S402, a position of the second protruded
frame 104 is selected to be able to be justembedded
between the inner one and the outer one of the first
protruded frames 103 after the substrate and the
cover plate are pressed and assembled. Wherein,
the second protruded frame 104 has a height of
50pum and a width of 15um.

Step S403. manufacturing a circuit structure of the
plurality of light emitting devices so that it is paved
on a convex surface of the second protruded frame
104 and extends to the exterior of the packaging
structure, and forming a plurality of light emitting de-
vices inside the second protruded frame 104.

Step S404. coating a UV curing first packaging ma-
terial between the inner one and the outer one of the
first protruded frames 103 of the cover plate 101,
and filling a UV curing second packaging material
with a low viscosity inside the inner one of the first
protruded frames 103.
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In the step S404, the first packaging material has a
height less than the first protruded frames 103 and
the second packaging material has the same height
as the first protruded frames 103.

Step S405. pressing and assembling the cover plate
101 and the substrate 102, so that the second pro-
truded frame 104 is just embedded between the in-
ner one and the outer one of the first protruded
frames 103.

Step S406. curing the first packaging material with
UV light, so thatthe cover plate 101 and the substrate
102 form sealing at the protruded frames.

[0060] Obviously, in the above method, one row of the
second protruded frame 104 may also be manufactured
on the cover plate and two rows of the first protruded
frames 103 may also be manufactured on the substrate.
[0061] FIG. 5is a flow chart showing a manufacturing
method of a light emitting display panel according to an-
other further embodiment of the present invention. As
shown in FIG.5, the manufacturing method comprises
steps of:

Step S501 manufacturing a glass cover plate 201,
and manufacturing two rows of first protruded frames
203, with each having looped four sides, on a pe-
riphery of the glass cover plate 201 to form a first
portion of the packaging structure.

In the step S501, both an innerone and an outer one
of the first protruded frames 203 have a width of
50um, a height of 100wm and a gap of 50pm.
Step S502. manufacturing a circuit structure of the
plurality of light emitting devices on the substrate
202.

Wherein the circuit structure needs to extend to the
exterior of the packaging structure and an output
electrode thereof is formed from metal.

Step S503. coating glass cement on edges of the
substrate on which the circuit structure has been
manufactured, with ensuring that the glass cement
should try to avoid an organic portion of the circuit
structure and cover aninorganic portion thereof such
as a metal portion; then arranging a mask to shield
the organic portion so as to prevent laser from irra-
diating on the organic portion; thereafter, curing the
glass cementwith laser toform one row of the second
protruded frame 204 with looped four sides on the
periphery of the substrate, so as to form a second
portion of the packaging structure.

In the step S503, a position of the second protruded
frame 204 is selected to be able to be justembedded
between the inner one and the outer one of the first
protruded frames 203 after the substrate and the
cover plate are pressed and assembled. Wherein,
the second protruded frame 204 has a height of
80pm and a width of 40pum.

Step S504. forming a plurality of light emitting devic-
es inside the second protruded frame 204 of the sub-
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strate 202.

Step S505. coating desiccant of calcium oxide be-
tween the inner one and the outer one of the first
protruded frames 203 of the cover plate 201, and
filing a UV curing third packaging material 207 with
a high viscosity inside and outside an innermost one
of the first protruded frames 203.

In the step S505, the desiccant has a height less
than the first protruded frames 203, and the third
packaging material has a height of 110p.m which is
larger than the height of the first protruded frames
203.

Step S506. pressing and assembling the cover plate
201 and the substrate 202, so that the second pro-
truded frame 204 is just embedded between the in-
ner one and the outer one of the first protruded
frames 203.

Step S507. curing the third packaging material 207
with UV light, so that the cover plate 201 and the
substrate 202 form sealing at the protruded frames.

[0062] Wherein, the number of the first protruded
frames 203 may be more than two and the number of the
second protruded frames 204 may be more than one. If
the number of the second protrude frames 204 is more
than one, the plurality of light emitting devices are always
manufactured inside an innermost one of the second pro-
truded frames 204 and the circuit structure thereof ex-
tends from an underneath or a surface of the innermost
one of the second protruded frames 204 to the exterior
of the packaging structure. Moreover, the plurality of sec-
ond protruded frames 204 may be manufactured before
or after the circuit structure of the plurality of light emitting
devices is manufactured, and a detailed manufacturing
method is the same as the manufacturing method for
only one second protruded frame 104.

[0063] Because the first and second protruded frames
are formed from glass material, the packaging structure
according to the embodiments of the present invention
is able to prolong the invasion path by water vapor and
oxygen gas while decreasing an area occupied by the
adhesive material, that is, to realize a good performance
of preventing water vapor and oxygen gas with ensuring
a narrow bezel. If glass cement is used as the protruded
frames and a process of curing with laser is performed
before manufacturing OLED, a damage to OLED may be
decreased and the circuitmay not be affected. In addition,
the upper surface of the frame is preferably formed as a
curved surface, if the circuit structure is paved thereon,
the curved surface has a smoother transition and may
prevent the circuit from opening. Thus, the above solu-
tions described above have many advantages such as
a better sealing performance and a simple manufacturing
process.

[0064] Specific embodiments described above have
explained objectives, technical solutions and advantages
of the present invention in further detail, as it should be
understood that the above description is only the specific
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embodiment of the present invention, but not to limit the
present invention. Any modifications, equivalents, im-
provements made within the spirit and principle of the
present invention should be included within the scope of
the present invention.

Claims
1. A light emitting display panel comprising:

a cover plate and a substrate disposed opposite
to each other;

a plurality of light emitting devices located be-
tween the cover plate and the substrate; and

a packaging structure surrounding the plurality
of light emitting devices;

wherein the packaging structure comprises at
least three rows of protruded frames and a first
packaging material which is located between
adjacent protruded frames, wherein four sides
of each of the protruded frames are looped and
the at least three rows of protruded frames are
adjacent to and embedded into each other in an
inward and outward direction, and adjacent
ones of the at least three rows of protruded
frames are alternately disposed on the cover
plate and the substrate and protrude in opposite
directions, and non-adjacent ones of the at least
three rows of protruded frames are disposed on
the same one of the cover plate and the sub-
strate and protrude in the same direction.

2. Thepackaging structure of claim 1, wherein a convex
surface of one or more of the at least three rows of
protruded frames is a surface with a certain radian.

3. The packaging structure of claim 1, wherein, two
rows of the at least three rows of protruded frames
are disposed on the cover plate and another row is
disposed on the substrate andis embedded between
the two rows of protruded frames; or two rows of the
at least three rows of protruded frames are disposed
on the substrate and another row is disposed on the
cover plate and is embedded between the two rows
of protruded frames.

4. The light emitting display panel of any of claims 1 to
3, wherein, the packaging structure further compris-
es a second packaging material which is located be-
tween the cover plate and the substrate, located in-
side an innermost one of the at least three rows of
protruded frames and filled in gaps between the cov-
er plate and the substrate.

5. The light emitting display panel of claim 4, wherein
the first packaging material and the second packag-
ing material are UV curing and/or thermal curing res-
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12.

13.

15
in adhesive.

The light emitting display panel of any of claims 1 to
3, wherein the packaging structure further comprises
a third packaging material which is located between
the cover plate and the substrate, and located out-
side an outermost one of the at least three rows of
protruded frames and inside an innermost one of the
at least three rows of protruded frames.

The light emitting display panel of claim 6, wherein
the first packaging material is desiccant, and the third
packaging material is UV curing and/or thermal cur-
ing resin adhesive.

The light emitting display panel of any of claims 1 to
3, wherein, the at least rows of protruded frames
include glass material.

The packaging structure of any of claims 1 to 3,
wherein non-adjacent two rows of the at least three
rows of protruded frames disposed on one of the
cover plate and the substrate have the same height,
and another row of the at least three rows of protrud-
ed frames, which is disposed on the other one of the
cover plate and the substrate and disposed between
the non-adjacent two rows in the inward and outward
direction, has a height less than the height of non-
adjacent two rows, and the another row is spaced
from both the non-adjacent two rows in the inward
and outward direction.

The packaging structure of claim 9, wherein each of
the at least three rows of protruded frames has a
height of 10pum to 100pm and a width of 10pum to
50pm.

The light emitting display panel of claim 1, wherein
the number of the protruded frames is 2N+1, wherein
the number of the protruded frames disposed on the
cover plate is N+1 and the number of the protruded
frames disposed on the substrate is N, or wherein
the number of the protruded frames disposed on the
cover plate is N and the number of the protruded
frames disposed on the substrate is N+1, wherein N
is a natural number.

The light emitting display panel of claim 1 further
comprising a circuit structure of the plurality of light
emitting devices, the circuit structure extending from
underneath the protruded frames disposed on the
substrate to an exterior of the packaging structure.

The light emitting display panel of claim 12, wherein
at least one of the protruded frames underneath
which the circuit structure extends from is disposed
on an inorganic portion of the circuit structure.
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14.

15.

16.

17.

16

The light emitting display panel of claim 1 further
comprising a circuit structure of the plurality of light
emitting devices, the circuit structure being paved
on a convex surface of the protruded frames dis-
posed on the substrate and extending to an exterior
of the packaging structure.

The light emitting display panel of claim 14, wherein
a convex surface of one or more of the at least three
rows of protruded frames is a surface with a certain
radian.

A manufacturing method of a light emitting display
panel, the light emitting display panel comprising a
cover plate and a substrate disposed opposite to
each other, a plurality of light emitting devices locat-
ed between the cover plate and the substrate, and
a packaging structure surrounding the plurality of
light emitting devices; wherein the manufacturing
method comprises steps of:

forming a first portion of the packaging structure
on the cover plate and forming a second portion
of the packaging structure on the substrate,
wherein the first portion is formed as at least two
rows of protruded frames, with each having
looped four sides and having a certain gap ther-
ebetween, and the second portion is formed as
at least one row of protruded frame with looped
four sides; or wherein the second portion is
formed as at least two rows of protruded frames,
with each having looped four sides and having
a certain gap therebetween, and the first portion
is formed as at least one row of protruded frame
with looped four sides;

filling a first packaging material between the at
least two rows of protruded frames;

pressing and assembling the cover plate and
the substrate so that the at least three rows of
protruded frames of the packaging structure are
adjacent to and embedded into each other in an
inward and outward direction.

The manufacturing method of claim 16, wherein the
forming a second portion of the packaging structure
on the substrate comprises:

manufacturing a circuit structure of the plurality
of light emitting devices on an upper surface of
the substrate;

coating glass cement on the periphery of the up-
per surface of the substrate on which the circuit
structure of the plurality of light emitting devices
is manufactured;

curing the glass cement with laser to form at
least one row or two rows of protruded frames,
with each having looped four sides.
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The manufacturing method of claim 16, wherein the
forming a second portion of the packaging structure
on the substrate comprises:

forming integrally at least one row or two rows
of protruded frames, with each having looped
four sides, on the substrate;

paving a circuit structure of the plurality of light
emitting devices on a convex surface of the at
least one row or two rows of protruded frames
and extending it to an exterior of the packaging
structure.

The manufacturing method of claim 16 further com-
prising: filling a second packaging material inside an
innermost one of the at least two rows of protruded
frames after filling the first packaging material be-
tween the at least two rows of protruded frames.

The manufacturing method of claim 16 further com-
prising: filling a third packaging material outside an
outermost one of the at least two rows of protruded
frames and inside an innermost one thereof after fill-
ing the first packaging material between the at least
two rows of protruded frames.

The manufacturing method of claim 19, wherein the
first packaging material and the second packaging
material are UV curing and/or thermal curing resin
adhesive.

The manufacturing method of claim 20, wherein the
first packaging material is desiccant, and the third
packaging material is UV curing and/or thermal cur-
ing resin adhesive.

The manufacturing method of claim 16, wherein,
non-adjacent two rows of the at least three rows of
protruded frames disposed on one of the cover plate
and the substrate have the same height, and another
row of the at least three rows of protruded frames
disposed on the other one of the cover plate and the
substrate and disposed between the non-adjacent
two rows in the inward and outward direction has a
height less than the height of non-adjacent two rows,
and the another row is spaced from both the non-
adjacent two rows in the inward and outward direc-
tion.

10

15

20

25

30

35

40

45

50

55

10

18



EP 3 154 088 A1

106

oooooooooo
 ihy

103 {p s /

FIG1

206

N B O
[ | / N
203 204 205 207 202
FIG.2

11



EP 3 154 088 A1

manufacturing glass cover plate 101, and manufacturing two rows of first protruded frames 103, with each
having looped four sides, on periphery of glass cover plate 101 to form first portion of the packaging structure

Y

manufacturing a circuit structure of the plurality of light emitting devices on the substrate 102; the circuit
structure needs to extend to the exterior of the packaging structure

\

coating glass cement on edges of the substrate on which the circuit structure has been manufactured, with
* ensuring that the glass cement should try to avoid an organic portion of the circuit structure and cover an
inorganic portion thereof such as a metal portion; then arranging a mask to shield the organic portion so as to
prevent laser from irradiating on the organic portion; thereafter, curing the glass cement with laser to form one
row of the second protruded frame 104 with looped four sides on the periphery of the substrate, so as to form a
second portion of the packaging structure; a position of the second protruded frame is selected to be able to be
just embedded between the inner one and the outer one of the first protruded frames 103 after pressing and
assembling cover plate and substrate

evaporating a plurality of light emitting devices inside the second protruded frame 104 of the substrate 102

\

filling the first packaging material 106 between the inner one and the outer one of the first protruded frames
103 on the cover plate 101; the height of the first packaging material is less than that of the first protruded
frames 103, UV curing second packaging material 107 with low viscosity is filled inside the inner one of the
first protruded frames 103 and has the same height as the first protruded frames 103

Y

pressing and assembling the cover plate 101 and the substrate 102, so that the second protruded frame 104 is
just embedded between the inner one and the outer one of the first protruded frames 103

Y

curing the first and second packaging material with UV light, so that the cover plate 101 and the substrate 102
form sealing at the protruded frames

FIG3

12
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manufacturing glass cover plate 101, and manufacturing two rows of first protruded frames 103, with
each having looped four sides, on a periphery of the glass cover plate 101 at the same time

A
manufacturing a substrate 102, manufacturing one row of second protruded frame 104 with

looped four sides on periphery thereof at the same time; a position of the second protruded frame 104
is selected to be able to be just embedded between the inner one and the outer one of the first protruded

frames 103 afier the substrate and the cover plate are pressed and assembled

Y

manufacturing a circuit structure of the plurality of light emitting devices so that it is paved on a
convex surface of the second protruded frame 104 and extends to the exterior of the packaging
structure, and evaporating a plurality of light emitting devices inside the second protruded frame 104

y

coating UV curing first packaging material between the inner one and the outer one of the first
protruded frames 103 of the cover plate 101, and filling UV curing second packaging material with low
viscosity inside the inner one of first protruded frames 103; the first packaging material has a height less
than the first protruded frames and the second packaging material has the same height as the first
protruded frames 103

\

pressing and assembling the cover plate 101 and the substrate 102, so that the second protruded frame
104 is just embedded between the inner one and the outer one of the first protruded frames 103

curing the first packaging material with UV light, so that the cover plate 101 and the substrate 102 form
sealing at the protruded frames

F1G4
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manufacturing a glass cover plate 201, and manufacturing two rows of first protruded frames 203, with each having
looped four sides, on a periphery of the glass cover plate 201 to form a first portion of the packaging structure

Y

manufacturing a circuit structure of the plurality of light emitting devices on the substrate 202; the circuit structure
needs to extend to the exterior of the packaging structure and an output electrode thereof is formed from metal

Yy

coating glass cement on edges of the substrate 202 on which the circuit structure has been manufactured, with
ensuring that the glass cement should try to avoid an organic portion of the circuit structure and cover an inorganic portion
thereof such as a metal portion; then arranging a mask to shield the organic portion so as to prevent laser from irradiating
on the organic portion; thereafter, curing the glass cement with laser to form one row of the second protruded frame 204
with looped four sides on the periphery of the substrate, so as to form a second portion of the packaging structure; a
position of the second protruded frame 204 is selected to be able to be just embedded between the inner one and the outer
one of the first protruded frames 203 after the substrate and the cover plate are pressed and assembled

y

evaporating a plurality of light emitting devices inside the second protruded frame 204 of the substrate 202

A4

coating desiccant 206 of calcium oxide between the inner one and the outer one of the first protruded frames 203 of
the cover plate 201, and filling UV curing third packaging material 207 with a high viscosity inside and outside an
innermost one of the first protruded frames 203; the desiccant has a height less than the first protruded frames 203, and the
third packaging material has a height larger than the height of the first protruded frames 203

Y

pressing and assembling the cover plate 201 and the substrate 202, so that the second protruded frame 204 is just
embedded between the inner one and the outer one of the first protruded frames 203

Y

curing third packaging material 207 with UV light, so that cover plate 201 and substrate 202 form sealing at protruded
frames

FIGS
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