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FLEXIBLE OLED DISPLAY

FIELD OF INVENTION

[0001] The present invention relates to field of display
technologies, and more particularly to a flexible OLED
display.

BACKGROUND OF INVENTION

[0002] Currently, flexible organic light emitting diode
(OLED) displays are gradually attracting attention and is
generally considered to be the next generation mainstream
display. However, OLED panels still have obvious defects,
such as a much shorter lifetime than liquid crystal displays,
which seriously affects application of OLED panels.
[0003] Nowadays, the application of OLED display is still
limited to a static bending stage. For example, mobile
phones (S8 or S8 plus), mass-produced by SAMSUNG, as
well as IPHONE X mobile phones of APPLE, have not
achieved real flexibility, at least there is no dynamic bending
flexible OLED screen that is mass-produced. Therefore,
flexible OLED:s is still the most promising research direction
in a long-term phase.

[0004] In summary, existing flexible OLED displays are
limited to the static bending stage, which leads to the
technical problem that flexible OLED displays are vulner-
able to damage and have a low lifespan, in the dynamic
bending stage.

Technical Problem

[0005] The existing flexible OLED display is limited to
the static bending stage, which leads to easy damage and low
lifetime when the flexible OLED display is in the dynamic
bending stage.

Technical Solution

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

[0007] The present invention provides a flexible OLED
display. The flexible OLED display includes a flexible
OLED display panel, a supporting frame, and a buffer layer;
[0008] wherein, the supporting frame having a bent region
and an unbent region, a hinge structure is disposed at the
bent region of the supporting frame, the hinge structure
includes a first protective component, a hinge, and a second
protective component, the hinge is disposed between the
first protective component and the second protective com-
ponent, and the second protective component is flush with
the first protective component when the flexible OLED
display panel is in a planar state, and wherein a length of the
first protective component is less than a length of the bent
region, and a length of the second protective component is
greater than the length of the bent region.

[0009] In the flexible OLED display provided by the
embodiment of the present application, the first protective
component is disposed on a surface of the flexible OLED
display panel facing the supporting frame, and two ends of
the first protective component are respectively mounted on
the supporting frame.

[0010] In the flexible OLED display provided by the
embodiment of the present application, the second protec-
tive component is disposed on a surface of the buffer layer
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facing the supporting frame, and two ends of the second
protective component are respectively mounted on the sup-
porting frame.

[0011] In the flexible OLED display provided by the
embodiment of the present application, a thickness of the
first protective component is same as a thickness of the
second protective component.

[0012] In the flexible OLED display provided by the
embodiment of the present application, a material of each of
the first protective component and the second protective
component is a shaped-memory alloy.

[0013] In the flexible OLED display provided by the
embodiment of the present application, the shaped-memory
alloy includes one of a gold cadmium alloy, a silver cad-
mium alloy, and a titanium nickel alloy.

[0014] In the flexible OLED display provided by the
embodiment of the present application, a material of the
hinge is a high-grade spring steel or a high elastic polymer.
[0015] In the flexible OLED display provided by the
embodiment of the present application, the hinge includes a
support component and an axial component. The support
component is fixedly connected to a side of the supporting
frame, and the axial component is fixedly connected to a
surface of the support component.

[0016] In the flexible OLED display provided by the
embodiment of the present application, a shape of the axial
component is spring-like.

[0017] The present invention further provides a flexible
OLED display. The flexible OLED display includes a flex-
ible OLED display panel, a supporting frame, and a buffer
layer;

[0018] wherein, the supporting frame having a bent region
and an unbent region; a hinge structure is disposed at the
bent region of the supporting frame, the hinge structure
includes a first protective component, a hinge, and a second
protective component, the hinge is disposed between the
first protective component and the second protective com-
ponent, and the second protective component is flush with
the first protective component when the flexible OLED
display panel is in a planar state.

[0019] In the flexible OLED display provided by the
embodiment of the present application, the first protective
component is disposed on a surface of the flexible OLED
display panel facing the supporting frame, and two ends of
the first protective component are respectively mounted on
the supporting frame.

[0020] In the flexible OLED display provided by the
embodiment of the present application, the second protec-
tive component is disposed on a surface of the buffer layer
facing the supporting frame, and two ends of the second
protective component are respectively mounted on the sup-
porting frame.

[0021] In the flexible OLED display provided by the
embodiment of the present application, a thickness of the
first protective component is same as a thickness of the
second protective component.

[0022] In the flexible OLED display provided by the
embodiment of the present application, a material of each of
the first protective component and the second protective
component is a shaped-memory alloy.

[0023] In the flexible OLED display provided by the
embodiment of the present application, the shaped-memory
alloy includes one of a gold cadmium alloy, a silver cad-
mium alloy, and a titanium nickel alloy.



US 2020/0013830 A1

[0024] In the flexible OLED display provided by the
embodiment of the present application, a material of the
hinge is a high-grade spring steel or a high elastic polymer.
[0025] In the flexible OLED display provided by the
embodiment of the present application, the hinge includes a
support component and an axial component. The support
component is fixedly connected to a side of the supporting
frame, and the axial component is fixedly connected to a
surface of the support component.

[0026] In the flexible OLED display provided by the
embodiment of the present application, a shape of the axial
component is spring-like.

Beneficial Effect

[0027] The present invention is that the flexible OLED
display provided by the present invention provides a novel
hinge structure hinge structure disposed in the supporting
frame in the bent region, which provides a space for the
margin of the OLED display panel to be bent. The dynamic
bending of the flexible OLED display is further realized and
the throughput of the dynamic bending flexible OLED
display is further improved.

DESCRIPTION OF DRAWINGS

[0028] In order to more clearly illustrate the technical
solutions in the embodiments or the prior art, the following
drawings, which are intended to be used in the description
of the embodiments or the prior art, will be briefly described.
It will be apparent that the drawings and the following
description are only some embodiments of the present
invention. Those of ordinary skill in the art may, without
creative efforts, derive other drawings from these drawings.
[0029] FIG. 1is a schematic structural view of a flexible
OLED display of the present invention.

[0030] FIG. 2 is a cross-sectional view of a flexible OLED
display in a planar state of the present invention.

[0031] FIG. 3 is a cross-sectional view of a flexible OLED
display in a bent state of the present invention.

[0032] FIG. 4 is a schematic view of a hinge structure in
a flexible OLED display of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0033] In the following detailed description of the pre-
ferred embodiments, reference is made to the accompanying
drawings which form a part hereof, and in which is shown
by way of illustration specific embodiments in which the
invention may be practiced. In this regard, directional ter-
minology, such as “top”, “bottom”, “front”, “back”, “left”,
“right”, “inside”, “outside”, “side”, etc., is used with refer-
ence to the orientation of the figure(s) being described. As
such, the directional terminology is used for purposes of
illustration and is in no way limiting. Throughout this
specification and in the drawings like parts will be referred
to by the same reference numerals.

[0034] The present invention is directed against the exist-
ing flexible OLED display. Due to the existing flexible
OLED display is limited to the static bending stage which
leads to the technical problem that flexible OLED display is
vulnerable to damage and has a low lifetime, in the dynamic
bending stage. The present embodiment can solve the draw-
back.
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[0035] As shown in FIG. 1, the present invention provides
aflexible OLED display, wherein the flexible OLED display
of the present invention can be used for dynamic bending.
The flexible OLED display of the present invention includes
a flexible OLED display panel 103, a supporting frame 102,
and a buffer layer 101.

[0036] Wherein the supporting frame 102 is disposed on a
surface of the buffer layer 101, and the flexible OLED
display panel is disposed on a surface of the supporting
frame 102.

[0037] As shown in FIG. 2, a cross-sectional view of the
flexible OLED display of the present invention in a planar
state is shown. The supporting frame 102 has a bent region
201 and an unbent region. The bent region 201 is disposed
at a center location of the supporting frame 102.

[0038] Wherein a hinge structure is disposed at the bent
region 20, and the hinge structure includes a first protective
component 202, a hinge 204, and a second protective
component 203. The hinge 204 is disposed between the first
protective component 202 and the second protective com-
ponent 203. The second protective component 203 is flush
with the first protective component 202 when the flexible
OLED display panel 103 is in a planar state.

[0039] The material of the first protective component 202
and the second protective component 203 is a shaped-
memory alloy. Preferably, the shaped-memory alloy can
adopt an alloy such as Au—Cd, Ag—Cd, Ti—Ni, or the like
having a whole shaped-memory effect. Because of the
existence of the shaped-memory alloy, the frame plays the
role of pulling the panel to bend during the bending process
and avoids panel stress caused by an uneven force to damage
the panel. At the same time, the bending shape is ensured so
as to avoid the damage of the panel by misfolding. The
length of the first protective component 202 is less than the
length of the bent region 201, and the length of the second
protective component 203 is greater than the length of the
bent region 201. The first protective component is disposed
on a surface of the flexible OLED display panel 103 facing
the supporting frame 102, and two ends of the first protective
component 202 are respectively mounted on the supporting
frame 102. The second protective component 203 is dis-
posed on a surface of the buffer layer 101 facing the
supporting frame 102, and two ends of the second protective
component 203 are respectively mounted on the supporting
frame 102.

[0040] When the flexible OLED display is in a planar
state, the bent region support component is a hinge 204, and
the hinge 204 is in a relatively relaxed state.

[0041] As shown in FIG. 3, the flexible OLED display of
the present invention is in a cross-sectional view in a bent
state. The first protective component 202 and the second
protective component 203 are both in a bent state. During
the bending process, the hinge 204 is gradually tightened
and shrink due to the pulling force of the supporting frame
102 on the two sides to the intermediate bending axis. At the
same time, a space is provided for the margin formed by the
bending of the flexible OLED display panel 103.

[0042] Thehinge 204 has elasticity, and the material of the
hinge 204 is high-grade spring steel or high elastic polymer.
Preferably, the hinge may be a high-grade spring steel such
as a silicon manganese system or a chromium manganese
system. Preferably, the hinge 204 may use a polymer having
better elasticity such as rubber.
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[0043] When the flexible OLED panel 103 is in a bent
state, the first protective component 202 can avoid the hinge
204 from injuring the flexible OLED panel 103 during
operation. On the other hand, the flexible OLED panel 103
that is dynamically bent can be shaped to avoid the bent
region 201 of the flexible OLED panel 103 from being offset
and damaging the flexible OLED panel 103. The function of
the second protective component 203 is mainly to protect the
hinge 204 from contamination and has a shaping effect to
ensure a dynamic bending shape so as to reduce the folding
damage of the flexible OLED panel 103, at the same time.
The supporting frame 102 plays the role of pulling the
flexible OLED panel 103 to bend, so as to avoid a panel
stress of the flexible OLED panel 103 caused by an uneven
force to damage the flexible OLED panel 103. At the same
time, the bending shape is ensured so as to avoid the damage
of flexible OLED panel 103 by mis-folding or the like.
[0044] As shown in FIG. 4, the hinge 204 in the flexible
OLED display of the present invention includes a support
component 401 and an axial component 402. The support
component 401 is fixedly connected to a side of the sup-
porting frame 102. The axial component 402 is fixedly
connected to a surface of the support component 401. The
shape of the axial component 402 is spring-like.

[0045] When assembling the flexible OLED display of the
present invention, the supporting frame 102 is first disposed
at a lower surface of the flexible OLED panel 103, and then
the buffer layer 101 is deposited at a lower surface of the
supporting frame 102. The support frame 102 can be manu-
factured by combining the left and right parts. First, the
support component 401 is welded on a side of the supporting
frame 102 located on the bent region 201, the surface of the
support component 401 is fixedly connected to a portion of
the axial component 402. The left end of the first protective
component 202 is respectively mounted on and fixedly
connected to an upper surface of the supporting frame 102
and the support component 401 to form a left side of the
supporting frame 102. The right end of the second protective
component 203 is respectively mounted on and fixedly
connected to the lower surface of the supporting frame 102
and the support component 401 of the right side to form a
right side of the supporting frame 102.

[0046] The hinge 204 and the supporting frame 102, and
the first protective component 202 and the process frame
may be connected by welding, gluing or the like. After the
two ends of the supporting frame 102 are completely
assembled, the connection between the first protective com-
ponent 202 and the supporting frame 102 and the connection
between the second protective component 203 and the
supporting frame 102 are completely protected. A novel
whole frame is formed, and the supporting frame 101 is
obtain. In this way, the flexible OLED display of the present
invention has the structure of the hinge 204 in the dynamic
bent region, so that during the bending process, the hinge
204 is gradually tightened and shrink due to the pulling force
of the support component 401 on the two sides to the
intermediate bending axial component 402. At the same
time, a space is provided for the margin formed by the
bending of the flexible OLED display panel 103.

[0047] The beneficial effect of the present invention is that
the flexible OLED display provided by the present invention
provides a novel hinge structure hinge structure disposed in
the supporting frame in the bent region, which provides a
space for the margin of the OLED display panel to be bent.
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The dynamic bending of the flexible OLED display is
further realized and the throughput of the dynamic bending
flexible OLED display is further improved.

[0048] In view of the above, although the present inven-
tion has been disclosed by way of preferred embodiments,
the above preferred embodiments are not intended to limit
the present invention, and one of ordinary skill in the art,
without departing from the spirit and scope of the invention,
the scope of protection of the present invention is defined by
the scope of the claims.

What is claimed is:

1. A flexible organic light emitting diode (OLED) display,
comprising:

a flexible OLED display panel;

a supporting frame, the supporting frame having a bent

region and an unbent region; and

a buffer layer;

wherein a hinge structure is disposed at the bent region of

the supporting frame, the hinge structure comprises a
first protective component, a hinge, and a second
protective component; the hinge is disposed between
the first protective component and the second protec-
tive component, and the second protective component
is flush with the first protective component when the
flexible OLED display panel is in a planar state, and
wherein a length of the first protective component is
less than a length of the bent region, and a length of the
second protective component is greater than the length
of the bent region.

2. The flexible OLED display according to claim 1,
wherein the first protective component is disposed on a
surface of the flexible OLED display panel facing the
supporting frame, two ends of the first protective component
are respectively mounted on the supporting frame.

3. The flexible OLED display according to claim 1,
wherein the second protective component is disposed on a
surface of the buffer layer facing the supporting frame, and
two ends of the second protective component are respec-
tively mounted on the supporting frame.

4. The flexible OLED display according to claim 1,
wherein a thickness of the first protective component is same
as a thickness of the second protective component.

5. The flexible OLED display according to claim 1,
wherein a material of each of the first protective component
and the second protective component is a shape-memory
alloy.

6. The flexible OLED display according to claim 5,
wherein the shaped-memory alloy comprises one of a gold
cadmium alloy, a silver cadmium alloy, and a titanium nickel
alloy.

7. The flexible OLED display according to claim 1,
wherein a material of the hinge is a high-grade spring steel
or a high elastic polymer.

8. The flexible OLED display according to claim 7,
wherein the hinge comprises a support component and an
axial component, the support component is fixedly con-
nected to a side of the supporting frame, and the axial
component is fixedly connected to a surface of the support
component.

9. The flexible OLED display according to claim 8,
wherein a shape of the axial component is spring-like.

10. A flexible organic light emitting diode (OLED) dis-
play, comprising:
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a flexible OLED display panel;

a supporting frame, the supporting frame having a bent

region and a unbent region; and

a buffer layer;

wherein a hinge structure is disposed at the bent region of

the supporting frame, the hinge structure comprises a
first protective component, a hinge, and a second
protective component, the hinge is disposed between
the first protective component and the second protec-
tive component, and the second protective component
is flush with the first protective component when the
flexible OLED display panel is in a planar state.

11. The flexible OLED display according to claim 10,
wherein the first protective component is disposed on a
surface of the flexible OLED display panel facing the
supporting frame, and two ends of the first protective
component are respectively mounted on the supporting
frame.

12. The flexible OLED display according to claim 10,
wherein the second protective component is disposed on a
surface of the buffer layer facing the supporting frame, two
ends of the second protective component are respectively
mounted on the supporting frame.
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13. The flexible OLED display according to claim 10,
wherein a thickness of the first protective component is same
as a thickness of the second protective component.

14. The flexible OLED display according to claim 10,
wherein a material of each of the first protective component
and the second protective component is a shaped-memory
alloy.

15. The flexible OLED display according to claim 14,
wherein the shaped-memory alloy comprises one of a gold
cadmium alloy, a silver cadmium alloy, and a titanium nickel
alloy.

16. The flexible OLED display according to claim 10,
wherein a material of the hinge is a high-grade spring steel
or a high elastic polymer.

17. The flexible OLED display according to claim 16,
wherein the hinge comprises a support component and an
axial component, the support component is fixedly con-
nected to a side of the supporting frame, and the axial
component is fixedly connected to a surface of the support
component.

18. The flexible OLED display according to claim 17,
wherein a shape of the axial component is spring-like.
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