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7) ABSTRACT

A flexible organic light emitting diode (OLED) display
device is provided and includes a housing and an OLED
display panel disposed in the housing. The housing com-
prises a substrate having at least one first bending section
disposed in the middle of the substrate and the OLED
display panel is disposed on the surface of the substrate. The
beneficial effects are that the OLED display panel is sup-
ported and protected by disposing a housing which adapts to
the OLED display panel before and after the OLED display
panel is bent to prevent the OLED display panel from being
extruded, thereby preventing damage to the OLED display
panel.
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FLEXIBLE ORGANIC LIGHT EMITTING
DIODE DISPLAY DEVICE

FIELD OF INVENTION

[0001] The invention relates to the field of display tech-
nologies, and more particularly to a flexible organic lighting
emitting diode display device.

BACKGROUND OF INVENTION

[0002] In recent years, the applications of organic lighting
emitting diode (OLED) display screens in aspects of smart
phones, smart wristbands, televisions, computers, etc., have
been fast-growing trends. There are more and more high-end
machines employ OLED screens, in particular flexible
OLED screens. Compared with liquid crystal displays
(LCDs), the flexible OLEDs not only possess properties of
high contrast ratio, low power consumption, ultra-thin, etc.,
but also properties of being bendable and great flexibility.
The flexible OLEDs possess wide range of prospects in the
field of foldable screens.

[0003] At present, there is still no reference to schemes of
infolding flexible OLED products in the market. Difficulties
in designing infolding flexible OLED products further
include the design of housings. The existing housing struc-
tures do not fit OLED bending sections and there is a risk
that the OLEDs are extruded and deformed before and after
the OLEDs are bent.

[0004] In conclusion, there is a problem that the existing
encapsulation structures do not fit the bending sections of
the flexible OLEDs.

SUMMARY OF INVENTION

[0005] A flexible organic light emitting diode (OLED)
display device is provided which can protect an OLED
display panel from being extruded by a housing before and
after the OLED display panel is bent and prevent the OLED
display panel from being damaged to solve the problem that
the bending sections of the flexible OLEDs do not fit the
housing where the bending sections is located.

[0006] In order to solve the above-mentioned problems,
the technical schemes provided by the present disclosure are
as follows:

[0007] The present disclosure provides a flexible organic
light emitting diode (OLED) display device, comprising: a
housing and an OLED display panel disposed in the hous-
ing;

[0008] wherein the housing comprises:

[0009] a substrate having at least one first bending section
disposed in the middle of the substrate; and

[0010] an encapsulation layer covering a surface of the
substrate and a surface of the first bending section;

[0011] wherein the OLED display panel is disposed on the
surface of the substrate, the OLED display panel comprises
at least one second bending section, the first bending section
is disposed at a position corresponding to the second bend-
ing section, and the first bending section is greater than the
second bending section.

[0012] According to a preferred embodiment, the encap-
sulation layer is made of a leather material.

[0013] According to a preferred embodiment, the first
bending section comprises a first buffer portion, a second
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buffer portion, and an adhesive layer, and the adhesive layer
is disposed between the first buffer portion and the second
buffer portion.

[0014] According to a preferred embodiment, the housing
and the OLED display panel is connected via the adhesive
layer.

[0015] According to a preferred embodiment, the substrate
is made of a metal material, the first buffer portion and the
second buffer portion are made of a foam material, wherein
a material of the adhesive layer is glue.

[0016] According to a preferred embodiment, each of two
opposite ends of the substrate is bent and defined an opposite
receiving groove and ends of the flexible OLED panel are
attached at the respective two receiving grooves.

[0017] According to a preferred embodiment, each of the
two ends of the substrate is double-bent and defined a first
bending portion and a second bending portion in sequence
and the receiving groove is constructed of the first bending
portion, the second bending portion, and a portion of the
substrate which is adjacent to the first bending portion.
[0018] According to a preferred embodiment, each of the
two ends of the substrate comprises a magnet, and each
magnet is disposed on each outer surface of the second
bending portion.

[0019] According to a preferred embodiment, each of the
receiving grooves comprises a foam disposed therein and the
foam is configured to prevent the ends of the flexible OLED
panel from being extruded and deformed.

[0020] The present disclosure further provides a flexible
organic light emitting diode (OLED) display device, com-
prising: a housing and an OLED display panel disposed in
the housing;

[0021] wherein the housing comprises:

[0022] a substrate having at least one first bending section
disposed in the middle of the substrate; and

[0023] wherein the OLED display panel is disposed on the
surface of the substrate, the OLED display panel comprises
at least one second bending section, the first bending section
is disposed at a position corresponding to the second bend-
ing section, and the first bending section is greater than the
second bending section.

[0024] According to a preferred embodiment, the first
bending section comprises a first buffer portion, a second
buffer portion, and an adhesive layer, and the adhesive layer
is disposed between the first buffer portion and the second
buffer portion.

[0025] According to a preferred embodiment, the housing
and the OLED display panel is connected via the adhesive
layer.

[0026] According to a preferred embodiment, the substrate
is made of a metal material, the first buffer portion and the
second buffer portion are made of a foam material, wherein
a material of the adhesive layer is glue.

[0027] According to a preferred embodiment, each of two
opposite ends of the substrate is bent and defined an opposite
receiving groove and ends of the flexible OLED panel are
attached at the respective two receiving grooves.

[0028] According to a preferred embodiment, each of the
two ends of the substrate is double-bent and defined a first
bending portion and a second bending portion in sequence
and the receiving groove is constructed of the first bending
portion, the second bending portion, and a portion of the
substrate which is adjacent to the first bending portion.
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[0029] According to a preferred embodiment, each of the
two ends of the substrate comprises a magnet, and each
magnet is disposed on each outer surface of the second
bending portion.

[0030] According to a preferred embodiment, each of the
receiving grooves comprises a foam disposed therein and the
foam is configured to prevent the ends of the flexible OLED
panel from being extruded and deformed.

[0031] The beneficial effects of the present disclosure are
that the OLED display panel is supported and protected by
disposing a housing which adapts to the OLED display panel
before and after the OLED display panel is bent to prevent
the OLED display panel from being extruded, thereby
preventing damage to the OLED display panel.

DESCRIPTION OF DRAWINGS

[0032] In order to illustrate a technical solution in the
embodiments or in the prior art more clearly, the accompa-
nying drawings required in the description of the embodi-
ments or the prior art are introduced briefly hereafter. It is
obvious that the accompanying drawings in the following
description are merely part of the embodiments of the
present invention. People with ordinary skills in the art can
obtain other drawings without making inventive efforts.
[0033] FIG. 1 is a structural schematic diagram of the first
preferred embodiment of a flexible OLED display device
according to the present disclosure.

[0034] FIG. 2 is another structural schematic diagram of
the first preferred embodiment of a flexible OLED display
device according to the present disclosure.

[0035] FIG. 3 is a structural schematic diagram of the
second preferred embodiment of a flexible OLED display
device according to the present disclosure.

[0036] FIG. 4isastructural schematic diagram of the third
preferred embodiment of a flexible OLED display device
according to the present disclosure.

[0037] FIG. 5 is another structural schematic diagram of
the third preferred embodiment of a flexible OLED display
device according to the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0038] In the following detailed description, reference is
made to the accompanying figures, in which various
examples are shown by way of illustration. In this regard,
directional terminology mentioned in the present disclosure,
such as “top”, “bottom”, “front”, “back”, “left”, “right”,
“inner”, “outer”, “lateral”, etc., is used with reference to the
orientation of the figures being described. Therefore, the
directional terminology is used for purposes of illustration
and is not intended to limit the present invention. In the
accompanying figures, units with similar structures are
indicated by the same reference numbers.

[0039] Please refer to FIGS. 1-2 which are structural
schematic diagrams of the first preferred embodiment of a
flexible organic light emitting display (OLED) display
device according to the present disclosure.

[0040] As shown in FIG. 1, FIG. 1 is a structural sche-
matic diagram of a flexible OLED display device according
to the first preferred embodiment, shown with the flexible
OLED display device in an open state. The flexible OLED
display device according to the present preferred embodi-
ment comprises a housing and an OLED display panel 30
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disposed in the housing, wherein the housing comprises a
substrate 10 and an encapsulation layer 20. The OLED
display panel 30 is disposed on a surface of the substrate 10.

[0041] A first bending section is disposed in the middle of
the substrate 10. The first bending section comprises a first
buffer portion 11, a second buffer portion 12, and an adhe-
sive layer 13. The encapsulation layer 20 covering the
surface of the substrate 10 and a surface of the bending
section.

[0042] The OLED display panel 30 comprises a second
bending section, the first bending section is disposed at a
position corresponding to the second bending section, and
the first bending section is greater than the second bending
section. The second bending section and the first bending
section are bent together.

[0043] The substrate 10 is made of a metal material and
performs a function of supporting the OLED display panel
30.

[0044] The encapsulation layer 20 is made of a leather
material. Leather materials possess features of high flexibil-
ity and great abrasion resistance. The encapsulation layer 20
can not only be bent with the first bending section which is
disposed on the substrate 10, but also protect the substrate 10
and the first bending section from being worn out, thereby
reducing abrasion to the substrate 10 and the first bending
section.

[0045] Both the first buffer portion 11 and the second
buffer portion 12 are made of foam materials. The foam
materials have tiny micropores and possess properties of
great elasticity and light weight. The first buffer portion 11
and the second buffer portion 12 perform functions of
resisting compression, buffering and supporting during
bending.

[0046] The adhesive layer 13 is a cured glue layer. A space
is reserved between the first buffer portion 11 and the second
buffer portion 12 and the space is filled with glue. Then the
OLED display panel 30 is attached to the surface of the
substrate 10. After the glue is cured, an adhesive layer 13 is
formed. The adhesive layer 13 performs a function of
connecting the OLED display panel 30 with the housing.

[0047] As shown in FIG. 2, FIG. 2 is a structural sche-
matic diagram of a flexible OLED display device according
to the first preferred embodiment, shown with the flexible
OLED display device in a folded state after being bent. The
flexible OLED display device is bent to form a U-shaped
structure. The U-shaped structure can not only secure the
OLED display panel 30, but also supports the two ends of
the OLED display panel 30 after the OLED display panel is
bent so that the two ends of the OLED display panel 30 are
prevented from rubbing and extruding each other. An arc-
shaped corner is formed at each of the two ends of the first
bending section. Because of the glue and the foam, a
dead-fold phenomenon will not occur in the first bending
section. The arc-shaped corners prevent the first bending
section of the OLED display panel from being extruded and
damaged. Because the OLED display panel is only fixedly
connected with the first bending section on the substrate 10,
other portions of the OLED display panel which are not
connected with the bending sections can freely extend and
further minimize the deformation and the extrusion pressure
which are generated by bending.

[0048] Furthermore, each of two opposite ends of the
substrate 10 is bent and defined an opposite receiving groove
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14 and ends 31 of the flexible OLED panel are attached to
the respective two receiving grooves 14.

[0049] Specifically, in the present embodiment, each of the
two opposite ends of the substrate 10 is perpendicularly bent
or approximately perpendicularly bent to form a first bend-
ing portion 101 and a second bending portion 102 in
sequence. Each of the receiving groove 14 is constructed of
the first bending portion 101, the second bending portion
102, and a portion of the substrate 10 which is adjacent to
the first bending portion 101. Correspondingly, because the
encapsulation layer 20 covers the surface of the substrate 10,
two opposite ends of the encapsulation layer 20 are also
double-bent to form those bending portions. The receiving
grooves 14 are used for providing reserved spaces for the
bent OLED display panel 30. The receiving grooves 14
accommodate the ends of the deformed OLED display panel
30 and perform functions of buffering and securing.
[0050] Please refer to FIG. 3, which is a structural sche-
matic diagram of the second preferred embodiment of a
flexible OLED display device according to the present
disclosure.

[0051] The flexible OLED display device according to the
present preferred embodiment comprises a housing and an
OLED display panel 30 disposed in the housing, wherein the
housing comprises a substrate 10 and an encapsulation layer
20. The OLED display panel 30 is disposed on a surface of
the substrate 10.

[0052] A first bending section is disposed in the middle of
the substrate 10. The first bending section comprises a first
buffer portion 11, a second buffer portion 12, and an adhe-
sive layer 13. The encapsulation layer 20 covering the
surface of the substrate 10 and a surface of the bending
section

[0053] The OLED display panel 30 comprises a second
bending section, the first bending section is disposed at a
position corresponding to the second bending section, and
the first bending section is greater than the second bending
section. The second bending section and the first bending
section are bent together.

[0054] The substrate 10 is made of a metal material and
performs a function of supporting the OLED display panel
30.

[0055] The encapsulation layer 20 is made of a leather
material. Leather materials possess features of high flexibil-
ity and great abrasion resistance. The encapsulation layer 20
can not only be bent with the first bending section which is
disposed on the substrate 10, but also protect the substrate 10
and the first bending section from being worn out, thereby
reducing abrasion of the substrate 10 and the first bending
section.

[0056] Both the first buffer portion 11 and the second
buffer portion 12 are made of foam materials. The foam
materials have tiny micropores and possess properties of
great elasticity and light weight. The first buffer portion 11
and the second buffer portion 12 perform functions of
resisting compression, buffering and supporting during
bending.

[0057] The adhesive layer 13 is a cured glue layer. A space
is reserved between the first buffer portion 11 and the second
buffer portion 12 and the space is filled with glue. Then the
OLED display panel 30 is attached to the surface of the
substrate 10. After the glue is cured, an adhesive layer 13 is
formed. The adhesive layer 13 performs a function of
connecting the OLED display panel 30 with the housing.
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[0058] As shown in FIG. 3, FIG. 3 is a structural sche-
matic diagram of a flexible OLED display device according
to the second preferred embodiment, shown with the flexible
OLED display device in a folded state after being bent. The
flexible OLED display device is bent to form a U-shaped
structure. The U-shaped structure can not only secure the
OLED display panel 30, but also supports the two ends of
the bent OLED display panel 30 so that the two ends of the
OLED display panel 30 are prevented from rubbing and
extruding each other. An arc-shaped corner is formed at each
of the two ends of the first bending section. Because of the
glue and the foam, a dead-fold phenomenon will not occur
in the first bending section. The arc-shaped corners prevent
the OLED display panel from being extruded and damaged.
Because the OLED display panel is only fixedly connected
with the bending section on the substrate 10, other portions
of the OLED display panel which are not connected with the
bending sections can freely extend and further minimize the
deformation and the extrusion pressure which are generated
by bending.

[0059] Furthermore, each of two opposite ends of the
substrate 10 is bent and defined an opposite receiving
grooves 14 and ends 31 of the flexible OLED panel are
attached to the respective two receiving grooves 14.
[0060] Specifically, in the present embodiment, each of the
two opposite ends of the substrate 10 is perpendicularly bent
or approximately perpendicularly bent to form a first bend-
ing portion 101 and a second bending portion 102 in
sequence. Each of the receiving groove 14 is constructed of
the first bending portion 101, the second bending portion
102, and a portion of the substrate 10 which is adjacent to
the first bending portion 101. Correspondingly, because the
encapsulation layer 20 covers the surface of the substrate 10,
two opposite ends of the encapsulation layer 20 are also
double-bent to form those bending portions. The receiving
grooves 14 are used for providing reserved spaces for the
bent OLED display panel 30. The receiving grooves 14
accommodate the ends of the deformed OLED display panel
30 and perform functions of buffering and securing.
[0061] Furthermore, each of the two ends of the substrate
comprises a magnet and specifically, each magnet 15 is
disposed on each outer surface of the second bending
portion. After the flexible OLED display device is bent, the
magnets 15 deposed at the two ends thereof are in a
magnetic attraction with each other, so that two ends of the
housing are closed more firmly.

[0062] Each of the two receiving grooves 14 comprises a
foam 16 disposed therein and the foam is configured to
prevent the ends 31 of the flexible OLED panel which are
attached at the respective two receiving grooves from being
extruded and deformed.

[0063] Please refer to FIGS. 4-5, which are structural
schematic diagrams of the third preferred embodiment of the
flexible OLED display device according to the present
invention.

[0064] As shown in FIG. 4, FIG. 4 is a structural sche-
matic diagram of a flexible OLED display device according
to the third preferred embodiment, shown with the flexible
OLED display device in an open state. The flexible OLED
display device according to the present preferred embodi-
ment comprises a housing and an OLED display panel 30
disposed in the housing, wherein the housing comprises a
substrate 10 and an encapsulation layer 20. The OLED
display panel 30 is disposed on a surface of the substrate 10.
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[0065] A first bending section is disposed in the middle of
the substrate 10. The first bending section comprises a first
buffer portion 11, a second buffer portion 12, and an adhe-
sive layer 13. The encapsulation layer 20 covering the
surface of the substrate 10 and a surface of the bending
section.

[0066] The OLED display panel 30 comprises a second
bending section, the first bending section is disposed at a
position corresponding to the second bending section. The
second bending section and the first bending section are bent
together. A surface area of the first bending section is greater
than a surface area of the second bending section.

[0067] The substrate 10 is made of a metal material and
performs a function of supporting the OLED display panel
30.

[0068] The encapsulation layer 20 is made of a leather
material. Leather materials possess features of high flexibil-
ity and great abrasion resistance. The encapsulation layer 20
can not only be bent with the first bending section which is
disposed on the substrate 10, but also protect the substrate 10
and the first bending section from being worn out, thereby
reducing abrasion of the substrate 10 and the first bending
section.

[0069] Both the first buffer portion 11 and the second
buffer portion 12 are made of foam materials. The foam
materials have tiny micropores and possess properties of
great elasticity and light weight. The first buffer portion 11
and the second buffer portion 12 perform functions of
resisting compression, buffering and supporting during
bending.

[0070] The adhesive layer 13 is a cured glue layer. A space
is reserved between the first buffer portion 11 and the second
buffer portion 12 and the space is filled with glue. Then the
OLED display panel 30 is attached to the surface of the
substrate 10. After the glue is cured, an adhesive layer 13 is
formed. The adhesive layer 13 performs a function of
connecting the OLED display panel 30 with the housing.
[0071] As shown in FIG. 5, FIG. 5 is a structural sche-
matic diagram of a flexible OLED display device according
to the first preferred embodiment, shown with the flexible
OLED display device in a folded state after being bent. The
flexible OLED display device is bent to form a U-shaped
structure. The U-shaped structure can not only secure the
OLED display panel 30, but also supports the two ends of
the bent OLED display panel 30 so that the two ends of the
OLED display panel 30 are prevented from rubbing and
extruding each other. An arc-shaped corner is formed at each
of the two ends of the first bending section. Because of the
glue and the foam, a dead-fold phenomenon will not occur
in the first bending section. The arc-shaped corners prevent
the OLED display panel from being extruded and damaged.
Because the OLED display panel is only fixedly connected
with the first bending section on the substrate 10, other
portions of the OLED display panel which are not connected
with the bending sections can freely extend and further
minimize the deformation and the extrusion pressure which
are generated by bending.

[0072] Furthermore, each of two opposite ends of the
substrate 10 is bent and defined an opposite receiving groove
14 and ends 31 of the flexible OLED panel are attached to
the respective two receiving grooves 14.

[0073] Specifically, in the present embodiment, each of the
two opposite ends of the substrate 10 is perpendicularly bent
or approximately perpendicularly bent to form a first bend-

Jan. 2, 2020

ing portion 101 and a second bending portion 102 in
sequence. Each of the receiving groove 14 is constructed of
the first bending portion 101, the second bending portion
102, and a portion of the substrate 10 which is adjacent to
the first bending portion 101. Correspondingly, because the
encapsulation layer 20 covers the surface of the substrate 10,
two opposite ends of the encapsulation layer 20 are also
double-bent to form those bending portions. The receiving
grooves 14 are used for providing reserved spaces for the
bent OLED display panel 30. The receiving grooves 14
accommodate the ends of the deformed OLED display panel
30 and perform functions of buffering and securing.
[0074] Thebeneficial effects are that the present disclosure
provides a flexible OLED display device and disposes a
housing which adapts to an OLED display panel before and
after the OLED display panel is bent to support and protect
the OLED display panel and to prevent the OLED display
panel from being extruded, thereby preventing damage to
the OLED display panel.

[0075] In summary, although the present invention has
been described with preferred embodiments thereof, the
above preferred embodiments are not used to limit the
present invention. One of ordinarily skill in the art can carry
out changes and modifications to the described embodiment
without departing from the scope and the spirit of the
invention that is intended to be limited only by the appended
claims.

1. A flexible organic light emitting diode (OLED) display
device, comprising: a housing and an OLED display panel
disposed in the housing;

wherein the housing comprises:

a substrate having at least one first bending section

disposed in the middle of the substrate; and

an encapsulation layer covering a surface of the substrate

and a surface of the first bending section;
wherein the OLED display panel is disposed on the
surface of the substrate, the OLED display panel com-
prises at least one second bending section, the first
bending section is disposed at a position corresponding
to the second bending section, and the first bending
section is greater than the second bending section;

wherein each of two opposite ends of the substrate is bent
and defined an opposite receiving groove and ends of
the flexible OLED panel are attached at the respective
two recelving grooves,

wherein each of the two ends of the substrate is double-

bent and defined a first bending portion and a second
bending portion in sequence and the receiving groove
is constructed of the first bending portion, the second
bending portion, and a portion of the substrate which is
adjacent to the first bending portion.

2. The flexible OLED display device according to claim
1, wherein the encapsulation layer is made of a leather
material.

3. The flexible OLED display device according to claim
1, wherein the first bending section comprises a first buffer
portion, a second buffer portion, and an adhesive layer, and
the adhesive layer is disposed between the first buffer
portion and the second buffer portion.

4. The flexible OLED display device according to claim
3, wherein the housing and the OLED display panel is
connected via the adhesive layer.

5. The flexible OLED display device according to claim
4, wherein the substrate is made of a metal material, the first



US 2020/0006679 A1l

buffer portion and the second buffer portion are made of a
foam material, wherein a material of the adhesive layer is
glue.

6. (canceled)

7. (canceled)

8. The flexible OLED display device according to claim
1, wherein each of the two ends of the substrate comprises
a magnet, and each magnet is disposed on each outer surface
of the second bending portion.

9. The flexible OLED display device according to claim
1, wherein each of the receiving grooves comprises a foam
disposed therein and the foam is configured to prevent the
ends of the flexible OLED panel from being extruded and
deformed.

10. A flexible organic light emitting diode (OLED) dis-
play device, comprising: a housing and an OLED display
panel disposed in the housing;

wherein the housing comprises:

a substrate having at least one first bending section

disposed in the middle of the substrate; and
wherein the OLED display panel is disposed on the
surface of the substrate, the OLED display panel com-
prises at least one second bending section, the first
bending section is disposed at a position corresponding
to the second bending section, and the first bending
section is greater than the second bending section;

wherein each of two opposite ends of the substrate is bent
and defined an opposite receiving groove and ends of
the flexible OLED panel are attached at the respective
two receiving grooves;
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wherein each of the two ends of the substrate is double-
bent and defined a first bending portion and a second
bending portion in sequence and the receiving groove
is constructed of the first bending portion, the second
bending portion, and a portion of the substrate which is
adjacent to the first bending portion.

11. The flexible OLED display device according to claim
10, wherein the first bending section comprises a first buffer
portion, a second buffer portion, and an adhesive layer, and
the adhesive layer is disposed between the first buffer
portion and the second buffer portion.

12. The flexible OLED display device according to claim
11, wherein the housing and the OLED display panel is
connected via the adhesive layer.

13. The flexible OLED display device according to claim
12, wherein the substrate is made of a metal material, the
first buffer portion and the second buffer portion are made of
a foam material, wherein a material of the adhesive layer is
glue.

14. (canceled)

15. (canceled)

16. The flexible OLED display device according to claim
10, wherein each of the two ends of the substrate comprises
a magnet, and each magnet is disposed on each outer surface
of the second bending portion.

17. The flexible OLED display device according to claim
10, wherein each of the receiving grooves comprises a foam
disposed therein and the foam is configured to prevent the
ends of the flexible OLED panel from being extruded and
deformed.
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