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7) ABSTRACT

The present disclosure relates to an OLED display device
and a method of packaging the OLED display device. An
OLED display device, comprising: a substrate; a cover plate
provided opposite to the substrate; a light emitting region
located on a surface of the substrate facing the cover plate,
wherein the light emitting region has an OLED display
structure; a dam around the light emitting region; and a
packaging adhesive layer disposed on the light emitting
region and used to cover the OLED display structure,
wherein the cover plate is provided with a groove at a
position corresponding to the dam, an end of the dam away
from the substrate being disposed in the groove.
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—5101
forming a dam around the light emitting region on the substrate and
at the periphery of the light emitting region

A

forming a first inorganic barrier layer covering the OLED display |~ 5102

structure and the dam portions extending along a first direction on
one side of the substrate on which the dam is formed

A

on the substrate on which the first inorganic barrier layer is formed,
forming an organic barrier layer covering the OLED display structure

/—-——-8103

A 4

5104
/_-\

on the substrate on which the organic barrier layer is formed, forming
a second inorganic barrier

A4

~ S105
forming a packaging adhesive layer covering the OLED display
structure on the substrate

y S106
forming a groove on the cover plate at a position corresponding to -
the dam

A

forming a sealing layer in the groove, and press-fitting the substrate | 5107

to the cover plate so that the sealing layer is filled between the inner
wall of the groove and the dam
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OLED DISPLAY DEVICE AND METHOD OF
PACKAGING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Chinese
Patent Application No. 201810004660.5 filed on Jan. 3,
2018, the disclosure of which is hereby incorporated by
reference in its entirety.

FIELD

[0002] The present disclosure relates to the field of display
technology, particularly to an OLED display device and a
method of packaging the OLED display device.

BACKGROUND

[0003] Compared to LCD (liquid crystal display) devices,
Organic Light-Emitting Diode (OLED) display devices have
advantages such as thin, light, wide viewing angle, active
light emission, continuous and adjustable light color, and
low cost, fast response, low energy consumption, low driv-
ing voltage, wide operating temperature range, simple
manufacturing process, and high luminous efficiency. OLED
is expected to replace LCD and become the next generation
of new flat panel display device.

[0004] Since electrodes and organic layers in OLED
devices are liable to be corroded by water and oxygen,
which may result in decreased life of the device, the OLED
display panel needs to be packaged. In the prior art, the
common packaging methods include chip adhesive packag-
ing, Frit Seal packaging, and Dam and Fill packaging, etc.

DISCLOSURE

[0005] According to an embodiment of the present disclo-
sure, an OLED display device is provided, comprising: a
substrate; a cover plate provided opposite to the substrate; a
light emitting region located on a surface of the substrate
facing the cover plate, wherein the light emitting region has
an OLED display structure; a dam around the light emitting
region; and a packaging adhesive layer disposed on the light
emitting region and configured to cover the OLED display
structure, wherein, the cover plate is provided with a groove
at a position corresponding to the dam, an end of the dam
away from the substrate being received in the groove.
[0006] Further, a sealing layer may be provided between
an inner wall of the groove and the dam.

[0007] Further, the dam may include a first sub-dam and a
second sub-dam stacked on the first sub-dam, wherein the
first sub-dam 1is disposed close to the substrate, and the
second sub-dam is received in the groove. The first sub-dam
may have a first surface, a portion of which is in contact with
the second sub-dam and another portion of the first surface
is in contact with the cover plate.

[0008] Further, the OLED packaging structure may further
include a thin film packaging layer on one side of the
packaging adhesive layer close to the OLED display struc-
ture. The thin film packaging layer may include at least a
first inorganic barrier layer, a second inorganic barrier layer,
and an organic barrier layer between the first inorganic
barrier layer and the second inorganic barrier layer.

[0009] Further, the dam may include a first dam portion
extending in a first direction and a second dam portion
extending in a second direction different from the first
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direction. The first inorganic barrier layer may cover the first
dam portion and the second inorganic barrier layer may
cover the second dam portion. The first direction is not
parallel with the second direction.

[0010] Further, a thin film removal region may be dis-
posed between the dam and the light emitting region, no thin
film packaging layer is provided in the thin film removal
region, and the packaging adhesive layer is in contact with
the substrate.

[0011] Further, the material of the sealing layer may
include at least one of lead-antimony alloy, tin-antimony
alloy, and metallic tin.

[0012] Further, the material of the first sub-dam may be
the same as that of the second sub-dam.

[0013] According to another embodiment of the present
disclosure, a method of packaging an OLED display device
is provided, comprising: providing a substrate and a cover
plate opposite to the substrate; forming a dam around the
periphery of a light emitting region on the substrate, wherein
an OLED display structure is provided in the light emitting
region; forming a packaging adhesive layer covering the
OLED display structure on one side of the dam close to the
light emitting region; forming a groove on the cover plate at
a position corresponding to the dam; and forming a sealing
layer in the groove, and pressing the substrate against the
cover plate so that the sealing layer is filled between an inner
wall of the groove and the dam.

[0014] Further, the OLED display device may include a
thin film packaging layer, the thin film packaging layer may
comprise a first inorganic barrier layer, a second inorganic
barrier layer, and an organic barrier layer between the first
inorganic barrier layer and the second inorganic barrier
layer; the dam may include a first dam portion extending in
a first direction and a second dam portion extending in a
second direction different from the first direction. After
forming the dam and before forming the packaging adhesive
layer, the method may further comprise: forming the first
inorganic barrier layer covering the OLED display structure
and the first dam portion; forming the organic barrier layer
covering the OLED display structure; and forming the
second inorganic barrier layer covering the OLED display
structure and the second dam portion.

[0015] According to still another embodiment of the pres-
ent disclosure, a display apparatus is provided, comprising
the OLED display device according to the present disclo-
sure.

DESCRIPTION OF THE DRAWINGS

[0016] In order to more clearly explain the embodiments
of the present disclosure or the technical solutions in the
prior art, a brief introduction will be given below for the
drawings required to be used in the description of the
embodiments or the prior art. It is obvious that, the drawings
illustrated as follows are merely some of the embodiments
of the present disclosure. For a person skilled in the art, he
or she may also acquire other drawings according to such
drawings on the premise that no inventive effort is involved.
[0017] FIG. 1 is a schematic diagram of a packaging
structure of an OLED display device according to an
embodiment of the present disclosure;

[0018] FIG. 2 is atop view of the structure of a dam shown
i FIG. 1,

[0019] FIG. 3a is a lateral section view of the dam shown
in FIG. 1,
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[0020] FIG. 34 is an enlarged view of the structure of the
dam shown in FIG. 1;

[0021] FIG. 4 is a schematic diagram of a packaging
structure of another OLED display device according to an
embodiment of the present disclosure;

[0022] FIG. 5a is a schematic view of a first inorganic
barrier layer shown in FIG. 4;

[0023] FIG. 55 is a schematic view of a second inorganic
barrier layer shown in FIG. 4;

[0024] FIG. 6 is a flowchart of a method of packaging an
OLED display device according to an embodiment of the
present disclosure;

[0025] FIG. 7 is a schematic view of a metal filler formed
on a cover plate shown in FIG. 4;

[0026] FIG. 8 is a schematic diagram of the metal filler in
FIG. 7 after being local heated.

[0027] FIG. 9 shows a display apparatus according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0028] Below, a clear and complete description will be
given for the technical solution of embodiments of the
present disclosure with reference to the figures of the
embodiments. Obviously, merely some embodiments of the
present disclosure, rather than all embodiments thereof, are
given herein. All other embodiments obtained by those of
ordinary skill in the art based on the embodiments of the
present disclosure without creative efforts shall fall within
the protection scope of the present disclosure.

[0029] The inventors of the present disclosure have rec-
ognized that in the prior art, when using the Dam and Fill
packaging method, it is necessary to increase the dam width
in order to improve the packaging effect. However, this may
result in a larger periphery area of the display region, which
1s not conducive to the realization of a narrow frame design
of the display device.

[0030] According to an embodiment of the present disclo-
sure, a packaging structure of an OLED display device is
provided, comprising a substrate 10 and a cover plate 11
opposite to the substrate 10, as shown in FIG. 1.

[0031] Wherein, the material of the substrate 10 and the
cover plate 11 may be, for example, a transparent material
such as glass, quartz, or a rigid or flexible transparent resin
material and the like, which is not limited in the present
disclosure.

[0032] On this basis, a light emitting region A (as shown
in FIG. 2) for disposing an OLED display structure 20 and
a dam 30 surrounding the light emitting region A are
provided on a surface of the substrate 10 facing the cover
plate 11.

[0033] It should be noted that the above OLED display
structure includes a pixel circuit formed on the substrate 10,
a pixel definition layer (PDL) covering the pixel circuit, and
a bottom electrode (for example, an anode electrode) in a
groove on the pixel definition layer, organic material func-
tional layers (a hole injection layer, a hole transport layer, an
organic light emitting layer, an electron transport layer, an
electron injection layer, etc.) and a top electrode (for
example, a cathode electrode) covering the pixel definition
layer, etc.

[0034] In addition, the shape of the longitudinal cross-
section of the dam 30 may be a rectangle or a trapezoid as
shown in FIG. 1, which is not limited in the present
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disclosure. The longitudinal cross-section is a cross-section
obtained by cutting the dam 30 in a direction petpendicular
to a first substrate.

[0035] On this basis, the above OLED packaging structure
further includes a packaging adhesive layer 40 for covering
the OLED display structure 20. As shown in FIG. 1, the
packaging adhesive layer 40 is located above the light-
emitting region A, specifically between the substrate 10 and
the cover plate 11, and is located on one side of the dam 30
close to the light-emitting region A.

[0036] The above packaging adhesive layer 40 is used for
bonding the substrate 10 to the cover plate 11. The material
of the packaging adhesive layer 40 may be, for example, an
ultraviolet curable resin adhesive or a thermosetting resin
adhesive. For example, the resin adhesive may include one
or more of: epoxy resins, glycidyl acrylate, glycidyl meth-
acrylate, methyl methacrylate, ethyl methacrylate, n-butyl
methacrylate, methyl 6,7-epoxy heptaerythyl, homopoly-
mers or copolymers of monomers such as 2-hydroxyethyl
methacrylate, melamine formaldehyde resins, unsaturated
polyester resins, silicone resins, and furan resins, etc.
[0037] In addition, the adhesiveness of the packaging
adhesive layer 40 may be in a range of 10 mPa-s to 2000
mPa-s. The inventors of the present disclosure have realized
that when the adhesiveness of the packaging adhesive layer
40 is less than 10 mPa-s, the adhesion between the substrate
10 and the cover plate 11 is inadequate. When the adhesive-
ness of the packaging adhesive layer 40 is greater than 2000
mPa-s, uneven distribution of the packaging adhesive layer
40 is caused due to the lower diffusion of the packaging
adhesive layer 40, thereby affecting the display effect.
[0038] The cover plate 11 is provided with a groove 110 at
a position corresponding to the dam 30. One end of the dam
30 is located in the groove 110. The shape of the longitudinal
cross-section of the groove 110 is the same as the shape of
the longitudinal cross-section of the part of the dam 30
located in the groove 110.

[0039] Optionally, as shown in FIG. 3a, the size of the
groove 110 may be greater than the size of the corresponding
portion of the dam 30. For example, in the case where both
of the lateral cross sections of the groove 110 and the dam
30 are rectangular, the width H1 of the groove 110 may be
greater than the width H2 of the corresponding portion of the
dam 30 located in the groove 110. For example, H1 is
5%-10% greater than H2. Similarly, the length H3 of the
groove 110 may also be greater than the length H4 of the
corresponding portion of the dam 30. For example, H3 is
5%-10% larger than H4. In addition, as shown in FIG. 35,
the depth S1 of the groove 110 may be greater than the depth
S2 of the portion of the dam 30 located in the groove 110.
For example, S1 is 10%-50% greater than S2.

[0040] In this way, on the one hand, there is a certain gap
between the groove 110 and a corresponding portion of the
dam 30 located in the groove 110, so as to prevent the
situation that the cover plate cannot be press-fitted to sub-
strate 10 due to alignment deviation occurred between the
cover plate 11 and the substrate 10.

[0041] On the other hand, there is a sealing layer 50
formed of a sealing material between the inner wall of the
groove 110 and the corresponding portion of the dam 30 in
the groove 110. The gap between the groove 110 and the
corresponding portion of the dam 30 located in the groove
110 may provide a diffusion space for the sealing material,
so that the above sealing material may be evenly filled
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between any side of the corresponding portion of the dam 30
located in the groove 110 and a corresponding sidewall of
the groove 110. The lateral sealing layer 50 can effectively
seal the gap between the groove 110 and the corresponding
portion of the dam 30 located in the groove 110, thereby
achieving the purpose of improving the sealing perfor-
mance.

[0042] On the other hand, a gap remains between the
groove 110 and a corresponding portion of the dam 30
located in the groove 110. The gap can be used as a reserved
buffer space to prevent the glue from breaching the dam
when the packaging adhesive layer 40 is filled between the
substrate 10 and the cover plate 11.

[0043] The material of the sealing layer 50 may be, for
example, a sealant made of a resin material. Alternatively, in
order to improve the sealing effect, the material of the
sealing layer 50 may include at least one of a lead bismuth
alloy (a melting point of about 120° C.), a tin bismuth alloy
(having a melting point of about 140° C.), and metallic tin
(having a melting point of about 230° C.), which has a
relatively low melting point.

[0044] For example, in one embodiment according to the
present disclosure, at least one of the above-mentioned lead
bismuth alloy (having a melting point of about 120° C.), tin
bismuth alloy (having a melting point of about 140° C.),
metallic tin (having a melting point of about 230° C.) may
be manufactured as a powder having a particle diameter of,
for example, 1 pm to 10 pm, which then mixed with an
organic alcohol such as methanol or ethanol to form a paste,
and is fed into the above-mentioned groove 110 on the cover
plate 11 by, for example, spraying or printing. The above
paste formed in the groove 110 may be heated at 50° C.-120°
C. (for example, about 80° C.) to remove the solvent, so that
the metal filler may be evenly laid inside the groove 110.
[0045]  After the packaging adhesive layer 40 covering the
OLED display structure 20 is formed on the substrate 10, the
dam 30 is aligned with the groove 110 and the substrate 10
is press-fitted to the cover plate 11, so that a portion of the
dam 30 is located in the above groove 110. Next, the
packaging adhesive layer 40 described above is cured, the
cover plate 11 is turned over, and the metal filler is heated
by a local heating process (e.g., a laser irradiation process),
so that the metallic filler diffuses and forms the sealing layer
50.

[0046] It should be noted that when the material of the
cover plate 11 is a resin material, it is necessary to perform
heat insulation treatment at a position of the cover plate 11
corresponding to the groove 110, so as to avoid damage to
the cover plate 11 during the process of heating the metal
filler by a local heating process.

[0047] Insummary, after the substrate 10 having a dam 30
formed thereon is press-fitted to the cover plate 11 on which
a groove 110 is provided, a portion of the dam 30 is located
in the groove 110, so that the groove 110 may lengthen a
path of vapor and oxygen entering from the outside of the
dam 30 to the interior of the dam 30, so as to improve the
lateral barrier effect of the dam 30. On this basis, since there
is a sealing layer 50 between the inner wall of the groove 110
and the corresponding portion of the dam 30 located in the
groove 110, the sealing layer 50 may further block external
vapor and oxygen, so as to reduce the possibility of corro-
sion damage to the internal components by vapor and
oxygen entering the OLED packaging structure. On this
basis, the OLED packaging structure provided by the
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embodiments of the present disclosure can achieve a good
effect of blocking vapor and oxygen without increasing the
thickness of the dam 30, so that the dam 30 does not need
to occupy a large area of non-light emitting region, facili-
tating the realization of the requirement of narrow frame
design.

[0048] In addition, it can be known from above that the
OLED packaging structure provided by the embodiment of
the present disclosure has a dam 30 and a packaging
adhesive layer 40 for bonding the substrate 10 to the cover
plate 11. Therefore, the packaging process using the OLED
packaging structure is a Dam and Fill packaging method. In
the present disclosure, the Dam and Fill packaging method
not only has a good packaging effect, but also has advan-
tages of simple production process, large size, and high light
transmittance.

[0049] FIG. 4 is a schematic diagram of a packaging
structure of another OLED display device according to an
embodiment of the present disclosure.

[0050] As shown in FIG. 4, the dam 30 includes a first
sub-dam 301 and a second sub-dam 302 stacked on the first
sub-dam 301.

[0051] The first sub-dam 301 is disposed close to the
substrate 10, and the second sub-dam 302 is located in the
groove 110.

[0052] The second sub-dam 302 is located on a first
surface B of the first sub-dam 301. A portion of the first
surface B is in contact with the second sub-dam 302, and
another portion of the first surface B contacts the cover plate
11. Generally, the second sub-dam 302 may be disposed at
a middle position of the first surface B of the first sub-dam
301. In this case, the peripheral portion of the first surface B
1s in contact with the cover plate 11, so that the first sub-dam
301 may be helpful to support the cover plate 11. In addition,
through providing a peripheral portion in contact with the
cover plate 11 on the first surface B of the first sub-dam 301,
the path of external vapor and oxygen to the interior of the
dam 30 can be further lengthened, thereby further improving
the lateral barrier effect of the dam 30.

[0053] Optionally, the shape of the longitudinal interface
between the first sub-dam 301 and the second sub-dam 302
may be a rectangle or a trapezoid as shown in FIG. 4. In
addition, if the shape of the longitudinal interface between
the first sub-dam 301 and the second sub-dam 302 is a
trapezoid, the base angle o between the longer base and a
side of the trapezoid may be 45° to 65°.

[0054] From the above, it can be seen that the volume of
the first sub-dam 301 is generally larger than the volume of
the second sub-dam 302. In an alternative example accord-
ing to the present disclosure, the thickness D1 of the optional
first sub-dam 301 may be, for example, 2 mm to 3 mm, and
the height L1 may be, for example, 4 um to 6 pum. The
thickness D2 of the second sub-dam 302 may be, for
example, 0.5 mm to 1.5 mm, and the height L1 may be, for
example, 2 um to 5 pwm. In this way, the dam 30 may have
good barrier properties, and a larger area of the non-light
emitting region occupied by the dam 30 can be avoided,
thereby facilitating the realization of the narrow frame
design.

[0055] For ease of fabrication, the material of the first
sub-dam 301 may be the same as that of the second sub-dam
302. For example, the material may include one or more of
the following materials: benzocyclobutene (BCB), photore-
sist, phenol-based resin, polypropylene-based resin, polyim-
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ide-based resin, propylene-based resin, etc. The first sub-
dam 301 and the second sub-dam 302 may be formed on the
substrate 10 by a process such as spin coating, exposure,
etching, etc.

[0056] In addition, as shown in FIG. 4, the OLED pack-
aging structure may further include a thin film packaging
layer 60 on the OLED display structure 20. The thin film
packaging layer 60 is located on one side of the packaging
adhesive layer 40 close to the OLED display structure 20.
The thin film packaging layer 60 at least comprises, sequen-
tially from the cover plate 10, a first inorganic barrier layer
601, an organic barrier layer 603, and a second inorganic
barrier layer 602.

[0057] The material for forming the first inorganic barrier
layer 601 may be the same as the material for forming the
second inorganic barrier layer 602, and the material may
include, for example, SiNx, SiCN, SiO,, SiNO, Al,O,, and
the like. The first inorganic barrier layer 601 and the second
inorganic barrier layer 602 may be formed by chemical
vapor deposition (CVD), physical vapor deposition (PVD),
atomic layer deposition (ALD), etc.

[0058] In addition, the material for forming the organic
barrier layer 603 may include, for example, an acrylic-based
polymer, a silicon-based polymer, or an epoxy-based poly-
mer, etc. The organic barrier layer 603 may be formed on the
first inorganic barrier layer 601 by, for example, printing,
spin coating, spray coating, etc, and is photocured or thermal
cured, for example, to form the organic barrier layer 603.

[0059] It should be noted that FIG. 4 illustrates the thin
film packaging layer 60 as a three-layer structure. The thin
film packaging structure 50 may also be an odd-numbered
layer structure such as five or seven layer structure. For any
thin-film packaging structure 50, the bottommost and out-
ermost thin film layers are usually inorganic thin film layers.
Between the bottommost and the outermost thin film layers,
inorganic thin film layers and organic thin film layers can be
alternately disposed.

[0060] In order to further improve the packaging effect of
the OLED packaging structure, as shown in FIG. 4, option-
ally, the dam 30 may be covered by the first inorganic barrier
layer 601 or the second inorganic barrier layer 602, such that
the inorganic material forming the inorganic barrier layer
601 or the second inorganic barrier layer 602 may further
increase the effect of the dam 30 blocking vapor and oxygen.

[0061] In addition, when the sealing layer 50 made of a
metal material in the groove 110 is locally heated, the first
inorganic barrier layer 601 or the second inorganic barrier
layer 602 covering the surface of the dam 30 can protect the
dam 30 and prevent damage to the dam 30 in a high
temperature condition.

[0062] A process of covering the first inorganic barrier
layer 601 or the second inorganic barrier layer 602 on the
dam 30 will be described below.

[0063] As shown in FIG. 2, the dam includes two opposite
dam portions 311 extending along the first direction X and
two opposite dam portion 312 extending along the second
direction Y. The dam portions 311 are joined to the adjacent
dam portions 312 to form a dam 30 around the light emitting
region A.

[0064] The first direction X is not parallel to the second
direction Y. For a rectangular display device, the first
direction X is perpendicular to the second direction Y.
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[0065] FIG. 5a is a schematic view showing the first
inorganic barrier layer. As shown in FIG. Sa, the first
inorganic barrier layer 601 covers the dam portion 311.
[0066] FIG. 5b is a schematic view showing the second
inorganic barrier layer. As shown in FIG. 54, the second
inorganic barrier layer 602 covers the dam portion 312.
[0067] In one embodiment according to the present dis-
closure, optionally, as shown in FIG. 4, a thin film removal
area 100 may be provided between the dam 30 and the light
emitting region. The thin film packaging layer 60 is not
provided in the thin film removal area 100, and the pack-
aging adhesive layer 10 is in direct contact with the substrate
10. In this way, the adhesion between the substrate 10 and
the cover plate 11 can be increased.

[0068] In one illustrative example, the distance between
the dam 30 and the light emitting region A may be set to 3
mm to 5 mm, so that the thin film removal region 100 can
be provided between the dam 30 and the light emitting
region A.

[0069] In one embodiment of the present disclosure, the
OLED display device may be applied to any product or
component having a display function such as a display
apparatus, a television, a digital photo frame, a digital
camera, a mobile device (e.g., a mobile phone or a tablet
computet, etc).

[0070] FIG. 9 shows a display apparatus according to an
embodiment of the present disclosure.

[0071] As shown in FIG. 9, the display apparatus 900 may
comprise a receiving unit 901, a decoder 902, an audio
signal processing unit 903, a video signal processing unit
904, a speaker 905, an OLED display device 906, a con-
troller 907 and a bus 908.

[0072] The receiving unit 901 may receive input signals.
The input signals may be transmitted via a cable or wire-
lessly.

[0073] The decoder 902 decodes the signals from the
receiving unit 901 and obtains audio signal and video
signals. Also, the decoder 902 sends the decoded audio
signals to the audio signal processing unit 903, and sends the
decoded video signals to the video signal processing unit
904.

[0074] The audio signal processing unit 903 plays back the
audio signals and outputs audio from the speaker 905. The
audio signal processing unit 903 performs playback pro-
cesses such as D/A conversion and amplification on the
audio signals input from the decoder 902. Also, the audio
signal processing unit 903 may perform additional processes
such as noise removal on the audio signals.

[0075] The video signal processing unit 904 plays back the
video signals and causes the OLED display device 906
according to an embodiment of the present disclosure to
display the video. The video signal processing unit 904 may
perform additional processes such as noise removal, for
example, on the video signals according to settings. Fur-
thermore, the video signal processing unit 904 may generate
graphical user interface (GUI) images such as menus, but-
tons, or a cursor, for example, and superimpose the gener-
ated images onto an output image.

[0076] The controller 907 includes a processor such as a
central processing unit (CPU), and memory such as random
access memory (RAM), and read-only memory (ROM). The
memory stores a program to be executed by the CPU,
program data, EPG data, data acquired via a network, and
the like. The program stored in the memory is read and
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executed by the CPU when activating the display apparatus
900, for example. By executing the program, the CPU
controls the operation of the display apparatus 900 accord-
ing to an operation signal input from the receiving unit 901,
for example.

[0077] The bus 908 interconnects the receiving unit 901,
the decoder 902, the audio signal processing unit 903, the
video signal processing unit 904, and the controller 907.

[0078] FIG. 6 is a flowchart of a method of packaging an
OLED display device according to an embodiment of the
present disclosure. As shown in FIG. 6, the method com-
prises:

[0079] S101. As shown in FIG. 2, forming a dam 30
around the light emitting region A on the substrate 10 and at
the periphery of the light emitting region A.

[0080] An OLED display structure 20 may be formed in
the light emitting region A by, for example, printing, vapor
deposition, or the like.

[0081] The dam 30 around the light emitting region A is
composed of two opposite dam portions 311 extending along
the first direction X and two opposite dam portion 312
extending along the second direction Y.

[0082] In addition, when the structure of the dam 30
includes a first sub-dam 301 and a second sub-dam 302 as
shown in FIG. 4, in one illustrative example, the height L1
of the first sub-dam 301 may be, for example, 5 um, and its
thickness D1 may be, for example, 3 mm; the height .2 of
the second sub-dam 302 may be, for example, 22 and its
thickness D2 may be, for example, 1 mm.

[0083] S102, forming a first inorganic barrier layer 601
covering the OLED display structure 20 and the dam por-
tions 311 as shown in FIG. 5a on one side of the substrate
10 on which the dam 30 is formed.

[0084] In one illustrative example, a first inorganic barrier
layer 601 having a thickness of 1 pm and made of SiNx is
formed on a top electrode (e.g., a cathode electrode) in the
OLED display structure 20 described above. In order to
ensure the adhesion between the packaging adhesive layer
40 and the substrate 10, a thin film removal region 100
having a width of 3 mm is also formed between the dam 30
and the light emitting region A, in which the first inorganic
barrier layer 601 is removed.

[0085] S103. on the substrate 10 on which the first inor-
ganic barrier layer 601 is formed, forming an organic barrier
layer 603 covering the OLED display structure 20.

[0086] S104. on the substrate 10 on which the organic
barrier layer 603 is formed, forming a second inorganic
barrier layer 602 covering the OLED display structure 20
and the dam portions 312 as shown in FIG. 5b.

[0087] In one illustrative example, the second inorganic
barrier layer 602 may be formed of SiNx with a thickness of,
for example, 1 In addition, the second inorganic barrier layer
602 in the thin film removal region 100 is removed.

[0088] S105. forming a packaging adhesive layer 40 cov-
ering the OLED display structure 20 on the substrate 10. For
example, the packaging adhesive layer 40 is located on one
side of the substrate 10 where the dam 30 is formed, and is
located on one side of the dam 30 close to the light emitting
region A.

[0089] S106. forming a groove 110 on the cover plate 11
at a position corresponding to the dam 30.
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[0090] S107. forming a sealing layer 50 in the groove 110,
and press-fitting the substrate 10 to the cover plate 11 so that
the sealing layer 50 is filled between the inner wall of the
groove 110 and the dam 30.

[0091] FIG. 7 is a schematic view of the metal filler
formed on the cover plate. As shown in FIG. 7, a metal filler
51 is placed at the bottom of the groove 110. Then, the
substrate 10 is press-fitted to the cover plate 11 to receive the
second sub-dam 302 in the groove 110. The packaging
adhesive layer 40 is then cured. The device is then flipped
over so that the cover plate 11 faces upwards.

[0092] FIG. 8 is a schematic diagram of the metal filler
after local heating. As shown in FIG. 8, the metal filler 51
in the groove 110 is heated by a laser, and the melted metal
filler 51 fills up the gap between the side of the second
sub-dam 302 and the inner wall of the groove 110 to form
the sealing layer 50. Thus, the packaging process is com-
pleted.

[0093] The embodiments of the present disclosure provide
an OLED display device and a packaging method thereof. In
the packaging structure of the OLED display device, the
substrate having a dam formed thereon is press-fitted to the
cover plate on which a groove is provided, a portion of the
dam 1s located in the groove, so that the groove may
lengthen a path of vapor and oxygen entering from the
outside of the dam 30 to the interior of the dam 30 (i.e., the
light emitting region) to improve the barrier effect of the
dam 30. On this basis, since there is a sealing layer between
the inner wall of the groove and the corresponding portion
of the dam located in the groove, the sealing layer may
further block external vapor and oxygen, so as to reduce the
possibility of corrosion damage to the internal components
by vapor and oxygen entering the OLED packaging struc-
ture. On this basis, the OLED packaging structure provided
by the embodiments of the present disclosure can achieve a
good effect of blocking vapor and oxygen without increasing
the thickness of the dam, so that the dam does not need to
occupy a larger area of the non-light emitting region, facili-
tating the realization of the requirement of narrow frame
design.

[0094] The disclosed above are only several specific
embodiments of the present disclosure, however, the present
disclosure is not limited to this. Any variation or replace-
ment easily conceivable by those skilled in the art within the
technical scope disclosed in the present disclosure shall fall
within the protection scope of the present disclosure. There-
fore, the protection scope of the present disclosure shall be
determined by the terms of the claims.

What is claimed is:

1. An OLED display device, comprising:

a substrate;

a cover plate provided opposite to the substrate;

alight emitting region located on a surface of the substrate
facing the cover plate, wherein the light emitting region
has an OLED display structure;

a dam around the light emitting region; and

a packaging adhesive layer disposed on the light emitting
region and configured to cover the OLED display
structure,

wherein, the cover plate is provided with a groove at a
position corresponding to the dam, an end of the dam
away from the substrate being received in the groove.
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2. The OLED display device according to claim 1,
wherein a sealing layer is provided between an inner wall of
the groove and the dam.

3. The OLED display device according to claim 1,
wherein the dam includes a first sub-dam and a second
sub-dam stacked on the first sub-dam, wherein the first
sub-dam is disposed close to the substrate, and the second
sub-dam 1s received in the groove,

the first sub-dam has a first surface, a portion of which is

in contact with the second sub-dam and another portion
of the first surface is in contact with the cover plate.

4. The OLED display device according to claim 1, com-
prising an OLED packaging structure including a thin film
packaging layer on one side of the packaging adhesive layer
close to the OLED display structure,

wherein the thin film packaging layer includes at least a

first inorganic barrier layer, a second inorganic barrier
layer, and an organic barrier layer between the first
inorganic barrier layer and the second inorganic barrier
layer.

5. The OLED display device according to claim 4,
wherein the dam includes a first dam portion extending in a
first direction and a second dam portion extending in a
second direction different from the first direction;

the first inorganic barrier layer covers the first dam portion

and the second inorganic barrier layer covers the sec-
ond dam portion;

wherein, the first direction is not parallel with the second

direction.

6. The OLED display device according to claim 4,
wherein a thin film removal region is disposed between the
dam and the light emitting region,

no thin film packaging layer is provided in the thin film

removal region, and the packaging adhesive layer is in
contact with the substrate.

7. The OLED display device according to claim 2,
wherein a material of the sealing layer includes at least one
of lead-antimony alloy, tin-antimony alloy, and metallic tin.
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8. The OLED display device according to claim 3,
wherein the material of the first sub-dam is the same as that
of the second sub-dani.

9. A method of packaging an OLED display device,
comptrising:

providing a substrate and a cover plate opposite to the

substrate;
forming a dam around the periphery of a light emitting
region on the substrate, wherein an OLED display
structure is provided in the light emitting region;

forming a packaging adhesive layer covering the OLED
display structure on one side of the dam close to the
light emitting region;

forming a groove on the cover plate at a position corre-

sponding to the dam; and

forming a sealing layer in the groove, and pressing the

substrate against the cover plate so that the sealing
layer is filled between an inner wall of the groove and
the dam.

10. The method according to claim 9, wherein the OLED
display device includes a thin film packaging layer, the thin
film packaging layer comprises a first inorganic barrier layer,
a second inorganic barrier layer, and an organic barrier layer
between the first inorganic barrier layer and the second
inorganic barrier layer; the dam includes a first dam portion
extending in a first direction and a second dam portion
extending in a second direction different from the first
direction,

after forming the dam and before forming the packaging

adhesive layer, the method further comprises:
forming the first inorganic barrier layer covering the
OLED display structure and the first dam portion;
forming the organic barrier layer covering the OLED
display structure; and
forming the second inorganic barrier layer covering the
OLED display structure and the second dam portion.

11. A display apparatus comprising the OLED display

device according to claim 1.
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