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ORGANIC ELECTROLUMINESCENT
DISPLAY PANEL AND DISPLAY DEVICE

RELATED APPLICATIONS

[0001] The present application is the U.S. national phase
entry of the international application PCT/CN2018/085395,
with an international filing date of May 3, 2018, which
claims the benefit of Chinese Patent Application No.
201710346827.1, filed on May 15, 2017, the entire disclo-
sures of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, and particularly to an organic electrolumines-
cent display panel and a display device.

BACKGROUND

[0003] At present, rigid organic electroluminescent dis-
play panels (for example, OLED display panels) generally
use glass adhesive as a packaging material, and are effec-
tively packaged by laser sintering. Under the condition that
the laser moving speed is constant, the energy absorbed by
the package area is related to the laser energy and the laser
running trajectory.

[0004] In actual production, a laser is used to irradiate the
glass adhesive in the package area. At the corner of the
OLED display panel, due to the influence of the laser
running trajectory, the inner corner is more irradiated by the
laser than the outer corner, where the pixels are most
susceptible to burns. Under the lighting detection, referring
to FIG. 1, the pixels on the corner emit light abnormally.
Under a fluorescence microscope, referring to FIG. 2, the
R/G/B excitation is weak. Under an ultraviolet microscope,
referring to FIG. 3, the R/G/B color is normal, the vapor
deposition is normal, but some of the post spacers (also
called PS) are abnormal, which affects the quality of light
emission. In addition, in actual production, after a large
amount of laser energy instantaneously passes through the
package area, the temperature gradient of the glass adhesive
is large. This results in a large stress that directly affects the
mechanical quality of the device.

[0005] Therefore, research on organic electroluminescent
display panels needs to be further studied.

SUMMARY

[0006] In an aspect of the present disclosure, an organic
electroluminescent display panel is provided. According to
an exemplary embodiment of the present disclosure, the
organic electroluminescent display panel includes: a pixel
array; a packaging adhesive surrounding the pixel array; and
a laser reflector located between the pixel array and the
packaging adhesive. The laser reflector includes a top sur-
face inclined toward the packaging adhesive.

[0007] In some exemplary embodiments, the laser reflec-
tor is in direct contact with the pixel array, and the packaging
adhesive is in direct contact with the laser reflector.

[0008] In some exemplary embodiments, a maximum
height of the top surface is equal to or less than a height of
the packaging adhesive.

[0009] Insome exemplary embodiments, the top surface is
one of a convex surface, a planar surface, and a concave
surface.
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[0010] In some exemplary embodiments, the top surface
includes a convex surface at a position corresponding to a
corner of the pixel array.

[0011] In some exemplary embodiments, a width of the
laser reflector is less than or equal to 10% of a width of the
packaging adhesive.

[0012] In some exemplary embodiments, a material of the
laser reflector includes at least one of MoOj;, SiN,, and SiO,
[0013] In some exemplary embodiments, the laser reflec-
tor 1s formed by one of a photolithography process, a coating
process, a deposition process, and a printing process.
[0014] Insome exemplary embodiments, the organic elec-
troluminescent display panel further includes a cutting por-
tion surrounding the packaging adhesive.

[0015] In another exemplary embodiment, a display
device is provided. According to an embodiment of the
present disclosure, the display device includes the organic
electroluminescent display panel as described in the above-
mentioned embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 shows light emission of pixels on a corner
of an organic electroluminescent display panel during a
lighting detection in the related art;

[0017] FIG. 2 shows the R/G/B excitation of the organic
electroluminescent display panel of the related art under a
fluorescence microscope;

[0018] FIG. 3 shows the R/G/B luminescence and PS of
the organic electroluminescent display panel of the related
art under an ultraviolet microscope;

[0019] FIG. 4 is a schematic diagram of a planar structure
of an organic electroluminescent display panel according to
an exemplary embodiment;

[0020] FIG. 5 is a schematic cross-sectional view of the
organic electroluminescent display panel of the exemplary
embodiment shown in FIG. 4 taken along AA line;

[0021] FIG. 6 is a schematic cross-sectional view of an
organic electroluminescent display panel according to
another exemplary embodiment;

[0022] FIG. 7 is a schematic diagram of a planar structure
of an organic electroluminescent display panel according to
another exemplary embodiment;

[0023] FIG. 8 is a schematic cross-sectional view of an
organic electroluminescent display panel according to
another exemplary embodiment; and

[0024] FIG. 9 is a schematic cross-sectional view of an
organic electroluminescent display panel according to
another exemplary embodiment.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0025] Exemplary embodiments are described in detail
below. The exemplary embodiments described below are
illustrative only and are not to be construed as limiting the
disclosure. The specific techniques or conditions not indi-
cated in the examples can be carried out according to the
techniques or conditions described in the literature in the art
or in accordance with the product specifications. The
reagents or instruments used without indicating the manu-
facturer are conventional products that can be obtained
commercially.

[0026] The present disclosure aims to solve at least one of
the technical problems in the related art to some extent. To
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this end, an object of the present disclosure is to provide an
organic electroluminescent display panel which can effec-
tively alleviate laser burn, reduce temperature gradient, or
reduce stress in the package area.

[0027] Inanexemplary embodiment, an organic electrolu-
minescent display panel is provided. According to an exem-
plary embodiment, referring to FIG. 4 and FIG. §, the
organic electroluminescent display panel includes: a pixel
array 10; a packaging adhesive 20 surrounding the pixel
array; and a laser reflector 30 located between the pixel array
10 and the packaging adhesive 20. The laser reflector 30
includes a top surface 31 inclined toward the packaging
adhesive 20. The laser reflector 30 can be used to reflect the
edge portion of the laser to the packaging adhesive 20. Those
skilled in the art will appreciate that the top surface 31 is
reflective. For example, the top surface 31 can be a reflective
smooth surface. In this way, the laser reflector can reflect the
edge portion of the laser to the packaging adhesive; other-
wise the edge portion of the laser may burn the pixels. The
utilization of the laser is improved while burns on pixels are
avoided. Therefore, energy is used efficiently, the energy
loss 1s reduced, and the packaging performance of the glass
adhesive is improved. Further, the temperature gradient of
the glass adhesive can be reduced to avoid stress, and the
packaging capability and the mechanical quality of the
device can be improved.

[0028] It should be noted that, in the actual production
process, the packaging adhesive is usually formed by a
coating process and a laser sintering process. The width of
the laser beam used in the laser sintering process is generally
larger than the size of the packaging adhesive (referring to
FIG. 5). As used herein, the term “edge portion of the laser”
refers to the portion of the laser that irradiates outside of the
package region, which is indicated with the reference sign
41 in FIG. 5.

[0029] According to an exemplary embodiment, the
method of forming the packaging adhesive has no special
requirements, and the person skilled in the art can select
based on actual requirements. In some exemplary embodi-
ments, the packaging adhesive may be formed by a single
coating process or by multiple coating processes. There is no
particular limitation on the specific type of packaging adhe-
sive, and the packaging adhesive commonly used in the art
can be used in the present disclosure. In some exemplary
embodiments, the packaging adhesive may include, but is
not limited to, glass adhesive or the like. Therefore, the
packaging effect can be ideal, the raw materials are widely
available and the cost is low.

[0030] According to exemplary embodiments, the termi-
nology “pixel array” used herein refers to a plurality of pixel
units arranged in an array on a light emitting region of an
OLED display panel. Each of the pixel units may be a
conventional pixel unit structure in the art. For example,
three sub-pixel units of R, G, and B may be included in a
pixel unit structure. The pixel unit structure may also include
four sub-pixel units of R, G, B, and Y. The pixel unit
structure may further include five sub-pixel units of R, G, B,
Y, W, and the like. According to an embodiment of the
present disclosure, the method of manufacturing the pixel
array is not particularly limited, and a conventional process
in the art may be employed.

[0031] Insome exemplary embodiments, as shown in FIG.
4 and FIG. 5, the laser reflector 30 is in direct contact with
the pixel array 10, and the packaging adhesive 20 is in direct

Nov. 28,2019

contact with the laser reflector 30. In this way, a compact
organic electroluminescent display panel can be obtained.
[0032] In some exemplary embodiments, the top surface
31 is one of a convex surface (as shown in FIG. 8), a planar
surface (as shown in FIG. 5 and FIG. 6), and a concave
surface (as shown in FIG. 9). With a top surface in the form
of a convex, planar, or concave surface, the edge portion of
the laser can be effectively reflected to the packaging adhe-
sive. For laser beams with a great intensity, a top surface in
the form of a convex surface can be used to disperse the light
intensity and provide uniform irradiation to the packaging
adhesive.

[0033] In some exemplary embodiments, the top surface
31 includes a convex surface at a position (as indicated with
the circles 11 in FIG. 4) corresponding to a corner of the
pixel array. Those skilled in the art will appreciate that at
other locations, the top surface 31 can be convex, planar, or
concave.

[0034] According to an exemplary embodiment, the mate-
rial of the laser reflector is not particularly limited as long as
the laser reflector is not softened by heat under laser irra-
diation, there is no fluidity for the laser reflector under
external force, and the laser reflector can reflect the laser to
the packaging adhesive. According to some exemplary
embodiments, the material of the laser reflector may be a
metal compound. Therefore, under laser irradiation, the laser
reflector can still maintain good mechanical properties and
has good reflection performance. In some exemplary
embodiments, the metal compound may be MoO; (molyb-
denum oxide). The material of the laser reflector may
include at least one of MoO;, SiN, (silicon nitride), and SiO,
(silicon dioxide). Therefore, under laser irradiation, the laser
reflector can still maintain good mechanical properties and
good reflection performance, and has a wide range of raw
materials and low cost.

[0035] According to an exemplary embodiment, the
method for forming the laser reflector is also not particularly
limited, and those skilled in the art can select based on actual
needs. According to some embodiments of the present
disclosure, the laser reflector may be formed by a photoli-
thography, coating, deposition, or printing process. The
process is thus mature and easy to operate.

[0036] It can be understood by those skilled in the art that
for an OLED display panel, a pixel array and a connection
circuit are usually formed on the substrate by vapor depo-
sition or the like, and then packaged with a cover glass. In
the packaging process, the packaging adhesive may be
formed on the substrate or on the cover glass. Similarly,
according to an exemplary embodiment, the arrangement
position of the laser reflector is also not particularly limited,
and may be disposed on the cover glass or on the substrate.
[0037] According to exemplary embodiments of the pres-
ent disclosure, the order of forming the laser reflector and
the packaging adhesive is also not particularly limited, and
those skilled in the art can select based on actual conditions.
In some exemplary embodiments, the laser reflector is
formed prior to a printing process of the packaging adhesive.
In other exemplary embodiments, the laser reflector is
formed after the packaging adhesive is printed.

[0038] In some exemplary embodiments, a maximum
height of the top surface is equal to or less than a height of
the packaging adhesive. In some exemplary embodiments,
referring to FIG. 6, the maximum height H1 of the top
surface 31 may be equal to the height H2 of the packaging
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adhesive 20. Thus, the laser reflector can protect the pixels
from being burned, and can support the edge of the pixel
array, reducing the possibility of Newton’s rings. In other
exemplary embodiments, referring to FIG. §, the maximum
height H1 of the top surface 31 may also be less than the
height H2 of the packaging adhesive 20. In this way, the
laser energy at the edge can be applied to reduce the
temperature gradient of the packaging adhesive, and the
energy can also be efficiently utilized, reducing the energy
loss. The packaging performance of the glass adhesive is
improved, and the packaging capability and the mechanical
performance of the device can be improved.

[0039] In some exemplary embodiments, a width of the
laser reflector is less than or equal to 10% of a width of the
packaging adhesive. According to the exemplary embodi-
ment, the width of the laser reflector is not particularly
limited. Those skilled in the art can select the width of the
laser reflector according to the actual condition, as long as
the edge portion of the laser can be reflected to the pack-
aging adhesive. In some exemplary embodiments, referring
to FIG. 6, the width D1 of the laser reflector is no more than
10% of the width D2 of the packaging adhesive. Therefore,
the laser reflector can reflect the laser at the edge of the
packaging adhesive effectively, and the width of the periph-
eral region is not increase excessively, thereby saving the
materials.

[0040] Insome exemplary embodiments, referring to FIG.
7, the organic electroluminescent display panel further
includes a cutting portion 60 surrounding the packaging
adhesive 20. In this way, it is advantageous to perform the
cutting process for the organic electroluminescent display
panel.

[0041] In another aspect of the present disclosure, a dis-
play device is provided. According to an exemplary embodi-
ment, the display device includes the organic electrolumi-
nescent display panel as described in the above-mentioned
embodiments. Therefore, the display device has excellent
display quality and mechanical quality; the preparation
process is mature and easy to industrialize. It will be
understood by those skilled in the art that the display device
has all the features and advantages of the organic electrolu-
minescent display panel described above, and will not be
further described herein.

[0042] According to exemplary embodiments, the specific
type of the display device is not particularly limited, and
may be any device or device having a display function in the
art, such as, but not limited to, a mobile phone, a tablet
computer, a computer display, a game console, a television,
a display screen, a wearable device, and other living appli-
ances or household appliances with display functions.
[0043] Of course, those skilled in the art can understand
that the display device of the present disclosure may further
include the necessary structures and components of the
conventional display device in addition to the organic elec-
troluminescent display panel described above. Taking a
mobile phone as an example, in addition to the organic
electroluminescent display panel of the present disclosure, it
may also have structures and patrts of a conventional mobile
phone such as a touch screen, a casing, a CPU, a camera
module, a fingerprint recognition module, a sound process-
ing system, and the like.

[0044] In the description of the present specification, the
description of the terms “an embodiment”, “another embodi-

ment”, “exemplary embodiments” or the like means that the
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specific features, structures, materials or characteristics
described in connection with the embodiments are included
in at least one exemplary embodiment. In the present speci-
fication, the schematic representation of the above terms is
not necessarily directed to the same embodiment or
example. Furthermore, the particular features, structures,
materials, or characteristics may be combined in a suitable
manner in any one or more embodiments or examples. In
addition, combinations of different embodiments or
examples described in the specification and features of the
various embodiments or examples may be combined by
those skilled in the art without contradicting each other.
[0045] While the embodiments of the present disclosure
have been shown and described above, it is understood that
the above-described embodiments are illustrative and are not
to be construed as limiting the scope of the disclosure.
Variations, modifications, alterations and variations of the
above-described embodiments may be made by those skilled
in the art within the scope of the present disclosure.

1. An organic electroluminescent display panel, compris-
ing:

a pixel array;

a packaging adhesive surrounding the pixel array; and

a laser reflector located between the pixel array and the

packaging adhesive; the laser reflector comprising a top
surface inclined toward the packaging adhesive.

2. The organic electroluminescent display panel accord-
ing to claim 1, wherein the laser reflector is in direct contact
with the pixel array, and the packaging adhesive is in direct
contact with the laser reflector.

3. The organic electroluminescent display panel accord-
ing to claim 1, wherein a maximum height of the top surface
is equal to or less than a height of the packaging adhesive.

4. The organic electroluminescent display panel accord-
ing to claim 1, wherein the top surface is one of a convex
surface, a planar surface, and a concave surface.

5. The organic electroluminescent display panel accord-
ing to claim 1, wherein the top surface comprises a convex
surface at a position corresponding to a corner of the pixel
array.

6. The organic electroluminescent display panel accord-
ing to claim 1, wherein a width of the laser reflector is less
than or equal to 10% of a width of the packaging adhesive.

7. The organic electroluminescent display panel accord-
ing to claim 1, wherein a material of the laser reflector
comprises at least one of MoO,, SiN_, and SiO,

8. The organic electroluminescent display panel accord-
ing to claim 1, wherein the laser reflector is formed by one
of a photolithography process, a coating process, a deposi-
tion process, and a printing process.

9. The organic electroluminescent display panel accord-
ing to claim 1, further comprising a cutting portion sur-
rounding the packaging adhesive.

10. A display device comprising the organic electrolumi-
nescent display panel according to claim 1.

11. The display device according to claim 10, wherein the
laser reflector is in direct contact with the pixel array, and the
packaging adhesive is in direct contact with the laser reflec-
tor.

12. The display device according to claim 10, wherein a
maximum height of the top surface is equal to or less than
a height of the packaging adhesive.
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13. The display device according to claim 10, wherein the
top surface is one of a convex surface, a planar surface, and
a concave surface.

14. The display device according to claim 10, wherein the
top surface comprises a convex surface at a position corre-
sponding to a corner of the pixel array.

15. The display device according to claim 10, wherein a
width of the laser reflector is less than or equal to 10% of a
width of the packaging adhesive.

16. The display device according to claim 10, wherein a
material of the laser reflector comprises at least one of
MoO;, SiN,, and SiO,

17. The display device according to claim 10, wherein the
laser reflector is formed by one of a photolithography
process, a coating process, a deposition process, and a
printing process.

18. The display device according to claim 10, further
comprising a cutting portion surrounding the packaging
adhesive.
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