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(54)
DISPLAY DEVICE

(57)  The presentinvention provides a flexible display
substrate and a manufacturing method thereof, and a
flexible display device, and belongs to the field of flexible
display technology. The present invention can solve the
problem that the display structure in the existing flexible
display substrate is likely to be damaged at the time of
laser lift-off. The flexible display substrate of the present
invention comprises: a flexible base and a display struc-
ture, and a reflective layer provided between the flexible
base and the display structure. The manufacturing meth-

FLEXIBLE DISPLAY SUBSTRATE AND PREPARATION METHOD THEREFOR, AND FLEXIBLE

od of a flexible display substrate of the present invention
comprises: forming a flexible material layer on a base;
forming a reflective layer on the flexible material layer;
forming a display structure; separating the flexible mate-
rial layer from the base by means of laser lift-off to obtain
the flexible display substrate. The present invention is
applicable to flexible display devices, particularly to a
top-emitting type organic light emitting diode display de-
vice and a flexible array substrate with a low-temperature
polysilicon thin film transistor.
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Description
FIELD OF THE INVENTION

[0001] The present invention belongs to the field of
flexible display technology, and particularly relates to a
flexible display substrate and a manufacturing method
thereof, and a flexible display device.

BACKGROUND OF THE INVENTION

[0002] With the development of technology, flexible
display devices have been more and more widely ap-
plied. The flexible display devices include different types
of organic light emitting diode display devices, electro-
phoretic display devices, and the like. Obviously, a base
of a display substrate (for example, a flexible array sub-
strate of a flexible organic light emitting diode display
device) of the flexible display device must be a flexible
base, and the flexible base is primarily made of organic
materials such as polyimide, polyethylene terephthalate,
and the like.

[0003] As the flexible base is susceptible to deforma-
tion, in the manufacturing process of the display sub-
strate, the flexible base is rather difficult to be located,
carried, and stored. For this reason, as shown in Figs.1
and 2, generally, a flexible material layer 2 is first formed
on a glass base 1, and a buffer layer 4 and a display
structure 9 are then formed successively (taking a flexible
organiclightemitting diode display device as an example,
including a thin film transistor, a data line, a gate line, a
capacitor, an anode, a cathode, an organic light emitting
layer, a pixel defining layer, and the like, which are not
labeled in drawings as they are known structures) on the
flexible material layer 2. Then, the flexible material layer
2 is irradiated from a side of the glass base 1 with ultra-
violet laser light, causing the adhesive force between the
flexible material layer 2 and the glass base 1 to be re-
duced so that the flexible material layer is separated from
the glass base 1 (i.e., laser lift-off) to form a separate
flexible display substrate (at this time, the flexible material
layer 2 becomes the flexible base 21).

[0004] Meanwhile, the flexible array substrate includes
multiple display units arranged in an array form. These
display units usually include thin film transistors, and low-
temperature polysilicon thin film transistor is an important
type of the thin film transistors, an active region 911 of
which is constituted by polysilicon. A method for manu-
facturing the active region 911 includes: first, forming an
amorphous silicon layer; then, irradiating the amorphous
silicon layer from a side away from the glass base 1 with
ultraviolet laser light (excimer laser light), allowing the
amorphous silicon to be molten, nucleated, and grown
by means of excimer laser annealing (ELA) to be trans-
formed into polysilicon; and then, forming the active re-
gion 911 with the polysilicon layer.

[0005] The inventor has found that there are at least
the following problems in the prior art.
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[0006] First, in the process of laser lift-off, part of laser
light may pass through the flexible material layer to be
irradiated on the display structure, thereby having an in-
fluence on the performance of the display structure; for
example, if the laser light is irradiated on the active region
of the thin film transistor (particularly metal oxide thin film
transistor), defects such as threshold voltage shift and
the like will be caused.

[0007] Second, forthe array substrate having low-tem-
perature polysilicon thin film transistors, in its laser an-
nealing process, the laser light may pass through the
amorphous silicon layer to be irradiated on the flexible
material layer, thereby degrading the performance of the
flexible material layer, for example causing the flexible
material layer to be carbonized or separated from an ad-
jacent layer (for example, a buffer layer), and the like.

SUMMARY OF THE INVENTION

[0008] In view of the problem that display structures in
the existing flexible display substrates are likely to be
damaged at the time of laser lift-off, the presentinvention
provides a flexible display substrate and a manufacturing
method thereof, and a flexible display device that can
protect the display structures against damage in laser
lift-off.

[0009] A technical solution employed to solve the tech-
nical problem of the present invention is a flexible display
substrate, including a flexible base and a display struc-
ture, and

a reflective layer provided between the flexible base and
the display structure.

[0010] The "display structure" refers to all structures
formed above the reflective layer and used for displaying.
According to the types of flexible display substrates, the
display structure may include: a thin film transistor, a gate
line, a gate insulating layer, a data line, a planarizing
layer (PLN), a passivation layer (PVX), a capacitor, an
anode, a cathode, an organic light emitting layer, a pixel
defining layer (PDL), a color filter film, and the like.
[0011] Preferably, the reflective layer is a metal reflec-
tive layer; and a buffer layer is further provided between
the reflective layer and the display structure.

[0012] Further preferably, the metal reflective layer is
made of aluminum.

[0013] Further preferably, the thickness of the metal
reflective layer is between 150 nm and 300 nm.

[0014] Preferably, the reflective layer is provided with
an opening at a position corresponding to an alignment
mark.

[0015] Preferably, the flexible base is made of an or-
ganic flexible material.

[0016] Preferably, the display structure includes a plu-
rality of display units arranged in an array form; and the
display unit includes a low-temperature polysilicon thin
film transistor.

[0017] Preferably, the display structure includes a plu-
rality of display units arranged in an array form; and the
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display units are top-emitting type organic light emitting
diode display units.

[0018] A technical solution employed to solve the tech-
nical problem of the presentinvention is a flexible display
substrate, including the above flexible display substrate.
[0019] A technical solution employed to solve the tech-
nical problem of the present invention is a manufacturing
method of a flexible display substrate, including:

forming a flexible material layer on a base;

forming a reflective layer on the flexible material lay-
er;

forming a display structure; and

separating the flexible material layer from the base
by means of laser lift-off to obtain the flexible display
substrate.

[0020] Preferably, the reflective layer is a metal reflec-
tive layer; and between the step of forming the metal
reflective layer and the step of forming a display structure,
the method further includes: forming a buffer layer on the
metal reflective layer.

[0021] Preferably, the metal reflective layer is made of
aluminum, and formed by a vacuum evaporating proc-
ess; and parameters for the vacuum evaporating process
are as follows: the evaporation rate is greater than or
equal to 40 nm/s, the evaporation air pressure is less
than or equal to 1.3x10-4 Pa, and the thickness to be
evaporated is between 150 nm and 300 nm.

[0022] Preferably, between the step of forming the re-
flective layer and the step of forming a display structure,
the method further includes: forming an opening in the
reflective layer at a position corresponding to an align-
ment mark.

[0023] Preferably, the display structure includes a plu-
rality of display units arranged in an array form, and the
display unit includes a low-temperature polysilicon thin
film transistor; the step of forming a display structure in-
cludes: forming an amorphous silicon layer; and trans-
forming the amorphous silicon layer into a polysilicon lay-
er by laser annealing.

[0024] In the flexible display substrate and the manu-
facturing method thereof, and the flexible display device
of the present invention, a reflective layer is provided
between the flexible base (the flexible material layer) and
the display structure, and thus, during the laser lift-off,
the laser light passing though the flexible material layer
may be reflected back by the reflective layer, to prevent
the laser light from irradiating towards the display struc-
ture including the thin film transistor, further to protect
the display structure against damage.

[0025] At the same time, the reflective layer is prefer-
ably a metal material. The metal material layer always
has good water and oxygen isolation performance, and
it may thus prevent moisture, oxygen, and the like from
contacting the display structure, to protect (similar to
packaging) the display structure.

[0026] In addition, for the flexible array substrate hav-
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ing a low-temperature polysilicon thin film transistor, dur-
ing the laser annealing, the laser light passing through
the amorphous layer also may be reflected back by the
reflective layer, to protect the flexible material layer
against damage.

[0027] The present invention is applicable to flexible
display devices, particularly to flexible top-emitting type
organic light emitting diode display devices and flexible
array substrates with low-temperature polysilicon thin
film transistors.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]

Fig. 1 is a sectional structure diagram of an existing
flexible display substrate;

Fig. 2 is a sectional structure diagram of an existing
flexible display substrate during laser lift-off in the
manufacturing process;

Fig. 3 is a sectional structure diagram of a flexible
display substrate according to Embodiment 1 of the
present invention;

Fig. 4 is a graph of absorption spectrum and reflec-
tion spectrum of aluminum;

Fig. 5is atop structure diagram of the flexible display
substrate with an alignment opening provided on the
reflective layer in the manufacturing process accord-
ing to Embodiment 1 of the present invention;

Fig. 6 is a sectional structure diagram of the flexible
display substrate during laser annealing in the man-
ufacturing process according to Embodiment 1 of
the present invention;

Fig. 7 is a sectional structure diagram of a flexible
display substrate during laser lift-off in the manufac-
turing process according to Embodiment 1 of the
present invention;

in which, reference numerals:

1. glass base;

2. flexible material layer;
21. flexible base;

3. reflective layer;

31. opening;

4. buffer layer;

8. alignment mark;

9. display structure;

91. amorphous silicon layer;
911. active region.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0029] Inorderto make a person skilled in the art better
understand technical solutions of the present invention,
the present invention will be further described in details
below in conjunction with the accompanying drawings
and specific implementation.
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Embodiment 1:

[0030] As shown in Figs. 3 to 7, this embodiment pro-
vides a flexible display substrate, including:

a flexible base 21;

a reflective layer 3 provided on the flexible base 21;
and

a display structure 9 provided above the reflective
layer 3;

[0031] The "display structure 9" refers to all structures
formed above the reflective layer 3 and used for display-
ing. According to types of flexible display substrates, the
display structure 9 may include: a thin film transistor, a
gate line, a gate insulating layer, a data line, a planarizing
layer (PLN), a passivation layer (PVX), a capacitor, an
anode, a cathode, an organic light emitting layer, a pixel
defining layer (PDL), a color filter film, and the like.
[0032] In the flexible display substrate of this embodi-
ment, the reflective layer 3 is provided between the flex-
ible base 21 and the display structure 9. Thus, as shown
in Fig. 7, in the laser lift-off, the laser light passing through
the flexible material layer 2 may be reflected back by the
reflective layer 3, to prevent laser light from irradiating
on the display structure 9 including the thin film transistor
and the like, thereby preventing the performance of the
display structure 9 from being influenced. Meanwhile,
metal reflective layer always has good water and oxygen
isolation performance, and it may thus prevent moisture,
oxygen, and the like from contacting the display structure
9, to play role in protecting the display structure 9.
[0033] Preferably, this embodiment takes the array
substrate of the flexible top-emitting type organic light
emitting diode display device as an example of the flex-
ible display substrate. That is, the display structure in the
flexible display substrate includes multiple display units
arranged in an array form, and the display units are top-
emitting type organic light emitting diode display units
which include adriving circuit (a switch thin film transistor,
a driving thin film transistor, a capacitor and the like), a
gate line, a data line, a cathode, an anode, an organic
light emitting layer, a pixel defining layer, and the like,
and which emit light from a side away from the flexible
base 21.

[0034] As shown in Fig. 3, the reflective layer 3 may
reflectback light emitted by the organic light emitting layer
and irradiated towards the flexible base 21, thus improv-
ing the light extraction efficiency of the flexible display
substrate. In addition, the flexible display substrate is
preferably a flexible array substrate including multiple
display units arranged in an array form, and each display
unitusually includes a thin film transistor, an active region
911 of which (particularly metal oxide thin film transistor)
is a display structure 9 which is most likely to be influ-
enced inthe laser lift-off process. Therefore, the reflective
layer 3 may protect the array substrate to the largest ex-
tent.
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[0035] Preferably, for the flexible array substrate (not
limited to application in organic light emitting diode dis-
play devices), alow-temperature polysilicon thin film tran-
sistor is preferably used. That is, the active region 911
of the thin film transistor is made of a low-temperature
polysilicon material.

[0036] For the low-temperature polysilicon thin film
transistor, the active region 911 made of polysilicon is
formed by: first, forming an amorphous silicon layer 91,
and transforming the amorphous silicon layer 91 into a
polysilicon layer by laser annealing. During the laser an-
nealing, part of laser light may pass through the amor-
phous silicon layer 91 to damage the flexible base 21.
Here, the reflective layer 3 may also reflect the laser light
back, to protect the flexible base 21 against damage dur-
ing the laser annealing.

[0037] Of course, it should be understood that the thin
film transistor in the flexible display substrate of the
present invention is not limited to the low-temperature
polysilicon thin film transistor.

[0038] Preferably, the flexible base 21 is made of or-
ganic flexible material, more preferably, polyimide or pol-
yethylene terephthalate, because the flexible base 21
made of an organic flexible material is more frequently
used due to its mature technology. In addition, the
present invention is particularly applicable to a flexible
base 21 made of organic flexible material, because the
organic flexible material is more likely to be damaged by
laser light. Of course, a flexible base 21 made of inorganic
materials such as stainless steel is also feasible.
[0039] Preferably, the reflective layer 3 is a metal re-
flective layer, and a buffer layer 4 is also provided be-
tween the reflective layer 3 and the display structure 9.
[0040] Metal, as a most common reflective material, is
low in cost and is not likely to be damaged by laser light;
and the process of evaporating metal to form a thin film
is very mature, therefore, the reflective layer 3 is prefer-
ably made of a metal material.

[0041] Furthermore, as the metal material is conduc-
tive, a buffer layer 4 is required to be further formed on
the metal material when the metal material is used for
manufacturing the reflective layer 3, to prevent the metal
reflective layer from directly conducting the display struc-
ture 9 including the active region 911, the gate line, the
data line and the like.

[0042] The buffer layer 4 may be made of known inor-
ganic materials such as silicon nitride (SiNx) and silicon
oxide (SiO,) and may have a thickness of preferably 250
nm to 400 nm. In addition to insulating, the buffer layer
4 may also reduce the surface roughness, and improve
the bonding between the display structure 9 and the flex-
ible base 21, and the like. A buffer layer 4 exists in the
conventional display substrate, and thus will not be de-
scribed in detail here.

[0043] Of course, it should be understood that the re-
flective layer 3 may also be made of other non-conductive
materials (for example, a reflective layer made of a pol-
ymer material). In this case, the buffer layer 4 may be
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omitted.

[0044] Further preferably, the metal reflective layer is
made of aluminum.

[0045] Ultraviolet laser light having a wavelength of
308 nm is usually used in processes such as laser lift-
off, laser annealing. Among the frequently used metal
materials, aluminum has a high reflection index to light
within the wavelength range of the ultraviolet light (its
reflection/absorption curve is as shown in Fig. 4). There-
fore, the reflective layer 3 may be made of aluminum
preferably. It can be seen from Fig. 4 that aluminum ma-
terial has a high reflection index (corresponding to the
reflection index coordinates on the left side) and a high
absorptivity (corresponding to the absorptivity coordi-
nates on the right side) to light within the wavelength
range (4 nm to 380 nm) of the ultraviolet light, so that
ultraviolet rays may be prevented from passing through
to the largest extent.

[0046] Of course, it should be understood that itis pos-
sible to make the metal reflective layer from other metals
or alloys having a high reflection index to the ultraviolet
range (ultraviolet light), for example, rhodium (Rh) also
has a high reflection index to the ultraviolet range. Fur-
thermore, the use of conventional metals (having a low
reflection index to the ultraviolet range) such as copper
and silver is possible.

[0047] Further preferably, the thickness of the metal
reflective layer (aluminum reflective layer as an example)
is 150 nm to 300 nm.

[0048] Apparently, the larger the thickness of the re-
flective layer 3 is, the better the reflective effect of the
reflective layer 3 is. However, a too large thickness of
the reflective layer 3 will cause reduced flexibility, re-
duced adhesive force and increased cost and the like. It
has been proved by studies that, for the metal reflective
layer, the above thickness range not only may result in
good reflective effect but also will not produce adverse
influence on other performances.

[0049] Preferably, as shownin Fig. 5, the reflective lay-
er 3 is provided with an opening 31 at a position corre-
sponding to an alignment mark 8.

[0050] Inthe manufacturing process of the display sub-
strate, the patterning process, IC bonding process and
other steps require accurate alignment. Acommon align-
ment method is to perform alignment by providing an
alignment mark 8 in an abutment supporting the glass
substrate 1 so that this alignment mark 8 may be seen
through the flexible material layer 2 and the like (because
these layers are transparent). Whereas in this embodi-
ment, the reflective layer 3 is opaque and will thus block
the alignment mark 8 so thatit cannot be seen. Therefore,
it is necessary to provide an opening 31 at a position in
the reflective layer 3 corresponding to the alignment mark
8.

[0051] This embodiment further provides a flexible dis-
play deviceincluding the above flexible display substrate.
[0052] The flexible display device of this embodiment
further comprises, in addition to the above flexible display
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substrate, other structures such a packing substrate, the
flexible display device is preferably a flexible top-emitting
type organic light emitting diode display device. Of
course, other types of flexible display devices are possi-
ble.

[0053] This embodiment further provides a manufac-
turing method of the above flexible display substrate, in-
cluding the following steps.

[0054] SO01: A base is prepared.

[0055] This base may be a conventional hard base,
like a glass base 1.

[0056] SO02: Aflexible material layer 2 is formed on the
base.

[0057] This flexible material layer 2 is preferably an
organic flexible material layer 2, for example, a layer
made of polyimide or polyethylene terephthalate.
[0058] This flexible material layer 2 may be manufac-
tured by conventional methods such as coating, and in
the subsequent laser lift-off step, the flexible material lay-
er 2 will be separated from the glass base 1 to become
the flexible base 21 of the flexible display substrate.
[0059] SO3:Areflective layer 3 is formed on the flexible
material layer 2.

[0060] Preferably, this reflective layer 3 is a metal re-
flective layer, and further preferably an aluminum reflec-
tive layer.

[0061] For the metal reflective layer, it is preferably
manufactured by a vacuum evaporation method.
[0062] Specifically, as for the aluminum reflective lay-
er, parameters of its vacuum evaporation process are
preferably as follows: the evaporation rate is greater than
or equal to 40 nm/s, the evaporation air pressure is less
than or equal to 1.3x 104 Pa, and the thickness to be
evaporated is between 150 nm and 300 nm.

[0063] Since aluminum is likely to be oxidized during
the evaporation to form aluminum oxide, a high evapo-
ration speed and a low evaporation air pressure are pre-
ferred to reduce the oxidization.

[0064] Ofcourse, for a reflective layer 3 made of other
materials, it may be manufactured by other methods such
as affixing.

[0065] SO04: Preferably, as shownin Fig. 5, an opening
31 is formed at a position of the reflective layer 3 corre-
sponding to an alignment mark 8.

[0066] That is to say, the opening 31 is formed at the
position of the reflective layer 3 corresponding to the
alignment mark 8 (which may be formed in an abutment
forming the glass base 1) by a patterning process, to
expose the alignment mark 8, for the purpose of align-
ment in the subsequent steps.

[0067] SO5: Preferably, a buffer layer 4 is formed on
the metal reflective layer.

[0068] When the reflective layer 3 is a metal reflective
layer, to prevent the reflective layer from conducting all
parts in the display structure 9, it is necessary to form
the buffer layer 4 which has a function of insulating on
the reflective layer 3.

[0069] The buffer layer 4 is usually an inorganic layer
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made of known materials such as silicon nitride and sil-
icon oxide (for example, made of mixed materials of sil-
icon nitride and silicon oxide), and has a thickness of 250
nm to 400 nm. The buffer layer may be manufactured by
plasma enhanced chemical vapor deposition (PECVD),
and the reaction gas used in the deposition may be a
mixed gas of SiH,, NH5 and N,, or a mixed gas of SiH,,
NO, and N,.

[0070] The material, thickness, manufacturing process
and the like of the buffer layer 4 will not be described
here since they are well known.

[0071] Of course, if the reflective layer 3 is made of a
non-conductive material, the step of forming the buffer
layer 4 may be omitted (of course, it may be formed to
improve the bonding performance of the display structure
9).

[0072] SO06: Preferably, an amorphous silicon layer 91
is formed.

[0073] The amorphous silicon layer 91 may be formed
by chemical vapor deposition and may have a thickness
of preferably 40 nm to 60 nm.

[0074] SO7: Preferably, as shown in Fig. 6, the amor-
phous silicon layer 91 is transformed to a polysilicon layer
by laser annealing (excimer laser annealing).

[0075] The laser light used in the laser annealing is
preferably ultraviolet laser light, and most preferably has
a wavelength of 308 nm.

[0076] As shown in Fig. 6, in the laser annealing proc-
ess, due to the presence of the reflective layer 3, laser
light passing through the amorphous silicon layer 91 will
be reflected back by the reflective layer 3, instead of being
irradiated on the flexible material layer 2, so that no dam-
age is produced to the flexible material layer 2.

[0077] The active region 911 of the thin film transistor
manufactured according to the method of the embodi-
ment is close to the buffer layer 4. That is, such a thin
film transistor belongs to a "top-gate type thin film tran-
sistor". However, apparently, bottom-gate type thin film
transistors are also applicable to the present invention,
the difference is that, during manufacturing the bottom-
gate type thin film transistor, it is necessary to form struc-
tures such as the gate/gate line and the gate insulating
layer first and then manufacture the amorphous silicon
layer 91.

[0078] It should be understood that, it is possible to
use other types of thin film transistors such as a metal
oxide thin film transistor in the flexible array substrate
manufactured according to the method of the embodi-
ment. In this case, it is only required to form the metal
oxide layer, and no laser annealing is required.

[0079] S08: Other parts of the display structure 9 are
formed continuously.

[0080] Specifically, this step may include: forming an
active region 911 from a polysilicon layer by a patterning
process, and continuously forming a gate insulating lay-
er, a gate/gate line, a source/a drain, a passivation layer,
adata line, a planarizing layer, an anode, a pixel defining
layer, an organic light emitting layer, a cathode, a color
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filter film and the like.

[0081] Apparently, the specific type, structure and po-
sition of the display structure 9 formed in this step, and
the processes, order and parameters and the like used
for forming the various display structure 9 are different
according to types of the flexible display substrates.
Those belong to the known technologies and will not be
described in detail here.

[0082] SO09: As shown in Fig. 7, the flexible material
layer 2 is laser lifted-off to obtain the flexible display sub-
strate.

[0083] That is to say, the flexible material layer 2 is
irradiated with ultraviolet laser light (preferably, with a
wavelength of 308 nm) from one side of the glass base
1, so that the flexible material layer 2 and the display
structure on the same fall off the glass base 1 to form a
separated flexible display substrate. In this case, the flex-
ible material layer 2 is the flexible base 21 of the flexible
display substrate.

[0084] As shown in Fig. 7, in the laser lift-off process,
due to the presence of the reflective layer 3, laser light
passing through the flexible material layer 2 will be re-
flected back by the reflective layer 3, instead of being
irradiated on the display structure 9 including a thin film
transistor and the like, so that no damage is produced to
the display structure 9.

[0085] In the flexible display substrate manufactured
according to the method of this embodiment, the metal
reflective layer has good oxygen and water isolation per-
formance and thus may protect the display structure 9.
Meanwhile, if what is manufactured is an array substrate
of a flexible top-emitting type organic light emitting diode
display device, as shown in Fig. 3, the reflective layer 3
may reflect light irradiated towards the flexible base 21
back, thus improving the light extraction efficiency.
[0086] It may be understood that, the implementations
as described above are exemplary implementation man-
ners merely used for describing the principle of the
presentinvention, and the presentinvention is not limited
thereto. For a person of ordinary skill in the art, various
variations and improvements may be done without de-
parting from the spirit and essence of the present inven-
tion, and those variations and improvements shall also
be regarded as falling into the protection scope of the
present invention.

Claims
1. A flexible display substrate, comprising a flexible
base and a display structure, wherein the flexible

display substrate further comprises:

a reflective layer provided between the flexible
base and the display structure.

2. The flexible display substrate according to claim 1,
wherein
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the reflective layer is a metal reflective layer; and
a buffer layer is further provided between the reflec-
tive layer and the display structure.

The flexible display substrate according to claim 2,
wherein
the metal reflective layer is made of aluminum.

The flexible display substrate according to claim 3,
wherein

the thickness of the metal reflective layer is between
150 nm and 300 nm.

The flexible display substrate according to claim 1,
wherein

the reflective layer is provided with an opening at a
position corresponding to an alignment mark.

The flexible display substrate according to any one
of claims 1 to 5, wherein

the flexible base is made of an organic flexible ma-
terial.

The flexible display substrate according to any one
of claims 1 to 5, wherein

the display structure includes a plurality of display
units arranged in an array form; and

the display unit includes a low-temperature polysili-
con thin film transistor.

The flexible display substrate according to any one
of claims 1 to 5, wherein

the display structure includes a plurality of display
units arranged in an array form; and

the display units are top-emitting type organic light
emitting diode display units.

A flexible display device, comprising:

the flexible display substrate according to any
one of claims 1 to 8.

A manufacturing method of a flexible display sub-
strate, comprising:

forming a flexible material layer on a base;
forming a reflective layer on the flexible material
layer;

forming a display structure; and

separating the flexible material layer from the
base by means of laser lift-off to obtain the flex-
ible display substrate.

The manufacturing method of a flexible display sub-
strate according to claim 10, wherein

the reflective layer is a metal reflective layer; and
between the step of forming the metal reflective layer
and the step of forming a display structure, the meth-
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12.

13.

14.

od further comprises: forming a buffer layer on the
metal reflective layer.

The manufacturing method of a flexible display sub-
strate according to claim 11, wherein

the metal reflective layer is made of aluminum, and
formed by a vacuum evaporating process; and pa-
rameters for the vacuum evaporating process are as
follows: the evaporation rate is greater than or equal
to 40 nm/s, the evaporation air pressure is less than
or equal to 1.3x104 Pa, and the thickness to be
evaporated is between 150 nm and 300 nm.

The manufacturing method of a flexible display sub-
strate according to claim 10, wherein between the
step of forming the reflective layer and the step of
forming a display structure, the method further com-
prises:

forming an opening in the reflective layer at a
position corresponding to an alignment mark.

The manufacturing method of a flexible display sub-
strate according to claim 10, wherein the display
structure includes a plurality of display units ar-
ranged in an array form, and the display unitincludes
a low-temperature polysilicon thin film transistor;
the step of forming a display structure comprises:

forming an amorphous silicon layer; and
transforming the amorphous silicon layer into a
polysilicon layer by laser annealing.
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