a9y United States
12) Patent Application Publication (o) Pub. No.: US 2019/0157617 Al

US 20190157617A1

43) Pub. Date: May 23,2019

PENG et al.
(54) FLEXIBLE OLED DISPLAY PANEL AND
ENCAPSULATION METHOD THEREOF
(71) Applicant: WUHAN CHINA STAR
OPTOELECTRONICS
SEMICONDUCTOR DISPLAY
TECHNOLOGY CO.,LTD, Wuhan,
Hubei (CN)
(72) Inventors: Simin PENG, Wuhan (CN); Hsiang
Tun HSU, Wuhan (CN); Jun CAOQ,
Wuhan (CN)
(21) Appl. No.: 15/580,216
(22) PCT Filed: Nov. 28, 2017
(86) PCT No.: PCT/CN2017/113334
§ 371 (e)(D),
(2) Date: Dec. 6, 2017
(30) Foreign Application Priority Data
Nov. 21, 2017 (CN) v 201711166817.6

Publication Classification
(51) Imt. ClL

HO1L 51/52 (2006.01)
HOIL 51/00 (2006.01)
HO1L 51/56 (2006.01)

(52) US. CL
CPC ..... HOIL 51/5259 (2013.01); HOIL 51/0097
(2013.01); HOIL 2251/5338 (2013.01); HOIL
51/56 (2013.01); HOIL 51/5256 (2013.01)

(7) ABSTRACT

A flexible OLED display panel is disclosed and includes an
encapsulation structure. The encapsulation structure
includes: a first inorganic thin film formed on a surface of an
OLED display layer and a surrounding region of the surface;
a first organic thin film formed on a surface of the first
inorganic thin film; and a plurality of dams. Each of the
dams has a first sub-dam close to the first inorganic thin film
and a second sub-dam away from the first inorganic thin
film. A gap is formed between the first sub-dam and the
second sub-dam which are located at a same side. The gap
is filled with desiccant.
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FIG. 5
Providing a flexible substrate and forming an OLED display layer on a surface of 510
the flexible substrate N
\ 4
Providing a plurality of dams on an outer side of the OLED display layer N\ 520

Providing, in a position close to the OLED display layer, a plurality of first g $201
sub-dams around the OLED display layer N

v

Providing, in a position away from the OLED display layer, a plurality of
second sub-dams around the first sub-dams so that a gap is formed /\/3202
between the first sub-dams and the second sub-dams

v

Filling a liquid desiccant in the gap and curing the liquid desiccant /“\/5203
A4
Forming a first inorganic thin film within the first sub-dams so that the first S30

¢

inorganic thin film covers the OLED display layer

v

Forming a first organic thin film on a surface of the first inorganic thin film

540

¢

y

Forming a second inorganic thin film on a surface of the substrate so that the S50
second inorganic thin film covers both the dams and the first organic thin film /\./

\

Forming a second organic thin film on a surface of the second inorganic thin film 2 $60

4
Forming a third inorganic thin film on a surface of the second organic thin film /\/570
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FLEXIBLE OLED DISPLAY PANEL AND
ENCAPSULATION METHOD THEREOF

FIELD OF INVENTION

[0001] The present disclosure relates to the technical field
of display technology, and more particularly to an OLED
display panel and an encapsulation method thereof.

BACKGROUND OF INVENTION

[0002] Organic light-emitting diodes (OLED) have broad
application prospect because of their advantages of self-
illumination, quick response and wide angle of view. The
light-emitting material for OLEDs is very sensitive to mois-
ture. The OLED devices will be easily aged if there is
permeation of moisture. As a result, the service life of
displays will be shortened. In the thin film encapsulation
(TFE), organic material with excellent flexibility and inor-
ganic material with good waterproofness are used. By alter-
nately arranging multiple layers of inorganic material and
organic material, the permeation path of moisture is length-
ened, so that the devices are flexible and also waterproof.
[0003] In the TFE encapsulation, a mask is required.
Polymers formed by chemical reactions of organic mono-
mers are deposited, via the mask, in an encapsulation region,
i.e., an organic layer. However, during the deposition, a
portion of the organic layer will be shifted to a set encap-
sulation region. When the organic layer is shifted to a film
plating region of an inorganic layer, the adhesion between
the film layers will be decreased, and consequently, this
results in the easy permeation of moisture.

[0004] In a flexible OLED display panel in the prior art,
during the TFE, a problem of decreased adhesion between
the layers because of the shifting of the organic layer occurs.
This results in the easy permeation of moisture. The service
life of OLED devices is thus influenced.

SUMMARY OF INVENTION

[0005] In order to solve the technical problem of poor
waterproof capability of the encapsulation portion of the
OLED display device, the present disclosure provides a
flexible OLED display panel in which a path for the per-
meation of moisture into an OLED display layer can be
lengthened.
[0006] The present disclosure provides a flexible OLED
display panel, comprising:
[0007] a flexible substrate;
[0008] an OLED display layer formed on a surface of
the flexible substrate; and
[0009] an encapsulation structure formed on the flexible
substrate, covering the OLED display layer and con-
figured to prevent permeation of moisture into the
OLED display layer;
[0010] wherein the encapsulation structure includes:
[0011] a first inorganic thin film formed on a surface of
the OLED display layer and a surrounding region of the
surface;
[0012] a first organic thin film formed on a surface of
the first inorganic thin film; and
[0013] aplurality of dams arranged on the surface of the
flexible substrate and disposed at ends of the first
inorganic thin film;
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[0014] a second inorganic thin film formed on the
flexible substrate and covering the first organic thin
film and the dam;

[0015] asecond organic thin film formed on a surface of
the second inorganic thin film;

[0016] a third inorganic thin film formed on a surface of
the second organic thin film;

[0017] wherein each of the dams includes a first sub-
dam close to the first inorganic thin film and a second
sub-dam away from the first inorganic thin film, a gap
is formed between the first sub-dam and the second
sub-dam which are located at a same end of the first
inorganic thin film, and the gap is filled with waterproof
material; and

[0018] a space is reserved between an edge of the first
organic thin film and the first sub-dam to connect the
first inorganic thin film and the second inorganic thin
film; the space is filled with a first inorganic material
layer made of the same material as the first inorganic
thin film and the second inorganic thin film.

[0019] According to a preferred embodiment of the pres-
ent disclosure, the flexible OLED display panel further
comprises: a third organic thin film formed on a surface of
the third inorganic thin film, and a fourth inorganic thin film
formed on a surface of the third organic thin film.

[0020] According to a preferred embodiment of the pres-
ent disclosure, a sum of a film thickness of the first organic
thin film and a film thickness of the first organic thin film is
greater than a height of the dams.

[0021] According to a preferred embodiment of the pres-
ent disclosure, the waterproof material is a cured liquid
desiccant or a combination of a cured liquid desiccant and a
second inorganic material layer which is made of the same
material as the first inorganic material layer.

[0022] According to a preferred embodiment of the pres-
ent disclosure, a top surface of the desiccant is coplanar with
a top surface of the dams.

[0023] According to a preferred embodiment of the pres-
ent disclosure, a gap between the first sub-dam and the
second sub-dam is filled with the second inorganic material
layer having a height less than a height of the first sub-dam
and of the second sub-dam, and a liquid desiccant to be
cured is formed on a surface of the second inorganic material
layer.

[0024] The present disclosure further provides another
flexible OLED display panel, comprising:

[0025] a flexible substrate;

[0026] an OLED display layer formed on a surface of
the flexible substrate; and

[0027] an encapsulation structure formed on the flexible
substrate, covering the OLED display layer and con-
figured to prevent permeation of moisture into the
OLED display layer;

[0028] wherein the encapsulation structure includes:

[0029] afirst inorganic thin film formed on a surface of
the OLED display layer and a surrounding region of the
surface;

[0030] a first organic thin film formed on a surface of
the first inorganic thin film; and

[0031] aplurality of dams arranged on the surface of the
flexible substrate and disposed at ends of the first
inorganic thin film;
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[0032] a second inorganic thin film formed on the
flexible substrate and covering the first organic thin
film and the dam;

[0033] asecond organic thin film formed on a surface of
the second inorganic thin film;

[0034] a third inorganic thin film formed on a surface of
the second organic thin film;

[0035] wherein each of the dams includes a first sub-
dam close to the first inorganic thin film and a second
sub-dam away from the first inorganic thin film, a gap
is formed between the first sub-dam and the second
sub-dam which are located at a same end of the first
inorganic thin film, and the gap is filled with waterproof
material.

[0036] According to a preferred embodiment of the pres-
ent disclosure, the flexible OLED display panel further
comprises: a third organic thin film formed on a surface of
the third inorganic thin film, and a fourth inorganic thin film
formed on a surface of the third organic thin film.

[0037] According to a preferred embodiment of the pres-
ent disclosure, a sum of a film thickness of the first organic
thin film and a film thickness of the first organic thin film is
greater than a height of the dams.

[0038] According to a preferred embodiment of the pres-
ent disclosure, the waterproof material is a cured liquid
desiccant or a combination of a cured liquid desiccant and a
second inorganic material layer which is made of the same
material as the first inorganic material layer.

[0039] According to a preferred embodiment of the pres-
ent disclosure, a top surface of the desiccant is coplanar with
a top surface of the dams.

[0040] According to a preferred embodiment of the pres-
ent disclosure, a gap between the first sub-dam and the
second sub-dam is filled with the second inorganic material
layer having a height less than a height of the first sub-dam
and of the second sub-dam, and a liquid desiccant to be
cured is formed on a surface of the second inorganic material
layer.

[0041] The present disclosure further provides an encap-
sulating method for a flexible OLED display panel. The
encapsulating method comprises:

[0042] a step S10 of providing a flexible substrate and
forming an OLED display layer on a surface of the
flexible substrate;

[0043] astep S20 of providing a plurality of dams on an
outer side of the OLED display layer;

[0044] wherein the step S20 further comprises:

[0045] astep S201 of providing, in a position close to
the OLED display layer, a plurality of first sub-dams
around the OLED display layer;

[0046] a step S202 of providing, in a position away
from the OLED display layer, a plurality of second
sub-dams around the first sub-dams, so that a gap is
formed between the first sub-dams and the second
sub-dams; and

[0047] a step S203 of filling a liquid desiccant in the
gap and curing the liquid desiccant;

[0048] a step S30 of forming a first inorganic thin film
within the first sub-dams so that the first inorganic thin
film covers the OLED display layer;

[0049] a step S40 of forming a first organic thin film on
a surface of the first inorganic thin film;
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[0050] a step S50 of forming a second inorganic thin
film on a surface of the substrate so that the second
inorganic thin film covers both the dams and the first
organic thin film;

[0051] a step S60 of forming a second organic thin film
on a surface of the second inorganic thin film; and

[0052] astep S70 of forming a third inorganic thin film
on a surface of the second organic thin film.

[0053] According to a preferred embodiment of the pres-
ent disclosure, the step S203 comprises: filling, in the gap,
an inorganic material layer having a height less than a height
of the first sub-dams and of the second sub-dams, and then
forming the liquid desiccant on a surface of the inorganic
material layer.

[0054] According to a preferred embodiment of the pres-
ent disclosure, the liquid desiccant is formed in the gap by
an ink-jet process or by slot-die coating.

[0055] The present disclosure has the following beneficial
effects: compared with an existing flexible OLED display
panel, in the encapsulation structure for the OLED display
panel according to the present disclosure, a plurality of first
sub-dams are provided on an outer side of the OLED display
layer, a plurality of second sub-dams are provided on an
outer side of the first sub-dams, and a desiccant is filled in
a gap between the first sub-dams and the second sub-dams,
so that the path for permeation of moisture into the OLED
display layer is lengthened and the OLED display layer is
protected against permeation of moisture. The present dis-
closure solves the defects of the flexible OLED display
panels in the prior art that the permeation of moisture into
organic layers is easily caused and the service life of OLED
devices is thus influenced, because a block component of the
display device positioned near an edge of the display device
is close to outside environment and is in contact with organic
layers, and the block component is not waterproof.

DESCRIPTION OF DRAWINGS

[0056] In order to explain the technical solutions in the
present embodiments or in the prior art more clearly, accom-
panying drawings required in the description of the present
embodiments or prior art will be briefly described. Obvi-
ously, accompanying drawings are just some embodiments
of the present disclosure, while other drawings may be
obtained by those skilled in the art according to these
drawings, without making any creative effort.

[0057] FIG. 1 is a structure diagram of a flexible OLED
display panel according to the present disclosure.

[0058] FIG. 2 is another structure diagram of a flexible
OLED display panel according to the present disclosure.
[0059] FIG. 3 is still another structure diagram of a
flexible OLED display panel according to the present dis-
closure.

[0060] FIG. 4 is yet another structure diagram of a flexible
OLED display panel according to the present disclosure.
[0061] FIG. 5 is a flowchart of an encapsulating method
for the flexible OLED display panel according to the present
disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0062] Following description of each embodiment is refer-
ring to the accompanying drawings so as to illustrate prac-
ticable specific embodiments in accordance with the present



US 2019/0157617 A1l

disclosure. The directional terms described in the present
disclosure, such as upper, lower, front, rear, left, right, inner,
outer, side and etc., are only directions referring to the
accompanying drawings. Thus, the used directional terms
are used to describe and understand the present disclosure,
but the present disclosure is not limited thereto. In the
drawings, similar structural units are designated by the same
reference numerals.

[0063] The present disclosure is provided based on the fact
that in a conventional flexible OLED display panel accord-
ing to the prior art, a blocking component mounted near an
edge of a display device is close to outside environment and
is in contact with the organic layers, however, the blocking
component is not waterproof, therefore permeation of mois-
ture into organic layers is easily caused and the service life
of OLED devices is thus influenced. The embodiments of
the present disclosure are capable of solving the defects.
[0064] As shown in FIG. 1, a flexible OLED display panel
in the present disclosure comprises a flexible substrate 101,
an OLED display layer 102 formed on a surface of the
flexible substrate 101, and an encapsulation structure formed
on the flexible substrate 101, covering the OLED display
layer 102 and being configured to prevent permeation of
moisture into the OLED display layer 102.

[0065] The encapsulation structure comprises: a first inor-
ganic thin film 103 formed on a surface of the OLED display
layer 102 and a surrounding region of the surface; a first
organic thin film 104 formed on a surface of the first
inorganic thin film 103; and a plurality of dams.

[0066] Each of the dams is arranged on the surface of the
flexible substrate 101 and disposed on at least one side
opposite to the first inorganic thin film 103. The dams may
also be disposed around the first inorganic thin film 103.
During forming the first inorganic thin film 103, the dams
are configured to define a region for the arrangement of the
first inorganic thin film 103.

[0067] Each of the dams comprises a first sub-dam 1051
close to the first inorganic thin film 103 and a second
sub-dam 1052 away from the first inorganic thin film 103.
The second sub-dam 1052 is close to an edge of the flexible
substrate 101. A gap is formed between the first sub-dam
1051 and the second sub-dam 1052, and the gap is filled with
a desiccant 106. The distance between the first sub-dam
1051 and the second sub-dam 1052 lengthens the path for
the permeation of moisture. Moisture will be absorbed by
the desiccant 106 when passing through the gap. Thus, the
OLED display layer 102 is protected.

[0068] During the coating of the liquid desiccant 106, a
top surface of the liquid desiccant 106 is brought to be
coplanar with a top surface of the dams, in order to avoid
overflow of the liquid desiccant 106.

[0069] For example, before the coating of the liquid des-
iccant 106, second inorganic material 107 having a height
that is 12 of the height of the dams is first applied on a bottom
of the gap, the second inorganic material 107 and the first
inorganic thin film are formed simultaneously; and then the
liquid desiccant 106 is coated on a surface of the second
inorganic material 107. In this way, the adhesion between
the liquid desiccant 106 and the first sub-dam 1051 and the
second sub-dam 1052 can be enhanced, and meanwhile a
waterproof composite layer is formed to enhance water-
proofing.

[0070] In this embodiment, the desiccant 106 is a liquid
desiccant. The desiccant 106 is coated in the gap between the
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first sub-dam 1051 and the second sub-dam 1052 by injec-
tion. After the coating of the desiccant 106, the desiccant 106
is cured by UV curing. The desiccant 106 after cured can be
flexible while ensuring low moisture permeability. Further-
more, the desiccant 106 after cured has a light transmittance
of 95%. Compared with manually or mechanically attaching
a solid desiccant, using injection to coat a liquid desiccant
onto the flexible substrate is much easier.

[0071] A second inorganic thin film 108 is formed on the
flexible substrate 101, and the second inorganic thin film 108
covers the first organic thin film 104 and the dams. A second
organic thin film 109 is formed on a surface of the second
inorganic thin film 108. A third inorganic thin film 110 is
formed on a surface of the second organic thin film 109.

[0072] A sum of a film thickness of the first organic thin
film 103 and a film thickness of the first organic thin film 104
is greater than a height of the dams, and an edge of the first
organic thin film 104 is connected to a side of the first
sub-dam 1051.

[0073] The second organic thin film 109 has a thickness
greater than that of other organic thin films and inorganic
thin films, serving as a flat layer to fill a recessed region in
the second inorganic thin film 108. The third inorganic thin
film 110 serves as a waterproof layer which is an outermost
layer of the encapsulation structure.

[0074] An inorganic thin film may be deposited on the
OLED display layer 102 by PECVD (Plasma Enhanced
Chemical Vapor Deposition), ALD (Atom Layer Deposi-
tion), PLD (Pulse Laser Deposition) or sputtering. An inor-
ganic thin film may be made of Al,O;, TiO,, SiN,, SiCN,_,
and SiO,, which is inorganic functional material for enhanc-
ing waterproofing.

[0075] An organic thin film may be formed by 1JP (Ink-Jet
Printing) or PEVCD (Plasma Enhanced Chemical Vapor
Deposition). An organic thin film may be made of acryl,
HMDSO (hexamethyldisiloxane), polyacrylate, polycarbon-
ate, polystyrene material, which is used for buffering the
stress applied to the OLED device during bending or fold-
ing.

[0076] As shown in FIG. 2, the flexible OLED display
panel according to the present disclosure comprises a flex-
ible substrate 201. An OLED display layer 202, a plurality
of first sub-dams 2051 and a plurality of second sub-dams
2052 are formed on a surface of the flexible substrate 201.
A desiccant 206 is provided in a gap between the first
sub-dams 2051 and the second sub-dams 2052. The first
sub-dams 2051 are formed as a frame in which the OLED
display layer 202 is located. A first inorganic thin film 203
is also formed in the frame. The first inorganic thin film 203
covers the surface of the OLED display layer 202, and a first
organic thin film 204 is formed on the first inorganic thin
film 203. A second inorganic thin film 208 is formed on a
surface of the first organic thin film 204, a second organic
thin film 209 is formed on a surface of the second inorganic
thin film 208, and a third inorganic thin film 210 is formed
on a surface of the second organic thin film 209.

[0077] Second inorganic material 207 having a height that
is %2 of that of the dams is applied on the bottom of the gap.
[0078] The difference between this solution and the solu-
tion described in FIG. 1 lies in that a third organic thin film
211 is formed on a surface of the third inorganic thin film
210 and a fourth inorganic thin film 212 is formed on a
surface of the third organic thin film 211.
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[0079] Alayer of organic thin film is additionally provided
on a surface of the OLED display panel shown in FIG. 1 to
enhance the flexural endurance of the OLED display panel,
and finally, the fourth inorganic thin film 212 is formed on
the surface of the third organic thin film 211 as an outer
waterproof layer of the OLED display panel.

[0080] As shown in FIG. 3, the flexible OLED display
panel according to the present disclosure comprises a flex-
ible substrate 301. An OLED display layer 302, a plurality
of first sub-dams 3051 and a plurality of second sub-dams
3052 are formed on a surface of the flexible substrate 301.
A desiccant 306 is provided in a gap between the first
sub-dams 3051 and the second sub-dams 3052. The first
sub-dams 3051 are formed as a frame in which the OLED
display layer 302 is located. A first inorganic thin film 303
is also formed in the frame. The first inorganic thin film 303
covers the surface of the OLED display layer 302, and a first
organic thin film 304 is formed on the first inorganic thin
film 303. A second inorganic thin film 308 is formed on a
surface of the first organic thin film 304, a second organic
thin film 309 is formed on a surface of the second inorganic
thin film 308, and a third inorganic thin film 310 is formed
on a surface of the second organic thin film 309.

[0081] The difference between the present solution and the
solution described in FIG. 1 lies in that a space is reserved
between an edge of the first organic thin film 304 and the
first sub-dam 3051 to connect the first inorganic thin film
303 and the second inorganic thin film 308. The space is
filled with first inorganic material so that the first organic
thin film is covered by the inorganic material, and protection
against moisture for the first organic thin film is thus
enhanced.

[0082] In this solution, the gap between the first sub-dam
3051 and the second sub-dam 3052 is entirely filled with the
desiccant 306.

[0083] As shown in FIG. 4, the flexible OLED display
panel according to the present disclosure comprises a flex-
ible substrate 401. An OLED display layer 402, a plurality
of first sub-dams 4051 and a plurality of second sub-dams
4052 are formed on a surface of the flexible substrate 401.
A desiccant 406 is provided in a gap between the first
sub-dams 4051 and the second sub-dams 4052. The first
sub-dams 4051 are formed as a frame in which the OLED
display layer 402 is located. A first inorganic thin film 403
is also formed in the frame. The first inorganic thin film 403
covers the surface of the OLED display layer 402, and a first
organic thin film 404 is formed on the first inorganic thin
film 403. A second inorganic thin film 408 is formed on a
surface of the first organic thin film 404, a second organic
thin film 409 is formed on a surface of the second inorganic
thin film 408, and a third inorganic thin film 410 is formed
on a surface of the second organic thin film 409.

[0084] The difference between this solution and the solu-
tion described in FIG. 3 lies in that a third organic thin film
411 is formed on a surface of the third inorganic thin film
410 and a fourth inorganic thin film 412 is formed on a
surface of the third organic thin film 411. The additional
arrangement of the third organic thin film 411 enhances
flexural endurance of the OLED display panel, and the
additional arrangement of the fourth inorganic thin film 412
enhances waterproofing of the OLED display panel. This
will not be repeated here.

[0085] As shown in FIG. 5, according to the objective of
the present disclosure, the present disclosure provides an
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encapsulating method for the flexible OLED display panel,
comprising the following steps:

[0086] a step S10 of providing a flexible substrate and
forming an OLED display layer on a surface of the
flexible substrate;

[0087] astep S20 of providing a plurality of dams on an
outer side of the OLED display layer, wherein the step
S20 further comprises: a step S201 of providing, in a
position close to the OLED display layer, a plurality of
first sub-dams around the OLED display layer; a step
S202 of providing, in a position away from the OLED
display layer, a plurality of second sub-dams around the
first sub-dams so that a gap is formed between the first
sub-dams and the second sub-dams; and a step S203 of
filling a liquid desiccant in the gap and curing the liquid
desiccant;

[0088] a step S30 of forming a first inorganic thin film
within the first sub-dams so that the first inorganic thin
film covers the OLED display layer;

[0089] a step S40 of forming a first organic thin film on
a surface of the first inorganic thin film;

[0090] a step S50 of forming a second inorganic thin
film on a surface of the substrate so that the second
inorganic thin film covers both the dams and the first
organic thin film;

[0091] a step S60 of forming a second organic thin film
on a surface of the second inorganic thin film; and

[0092] astep S70 of forming a third inorganic thin film
on a surface of the second organic thin film.

[0093] The present disclosure has the following beneficial
effects: compared with an existing flexible OLED display
panel, in the encapsulation structure for the OLED display
panel according to the present disclosure, a plurality of first
sub-dams are provided on an outer side of the OLED display
layer, a plurality of second sub-dams are provided on an
outer side of the first sub-dams, and a desiccant is filled in
a gap between the first sub-dams and the second sub-dams,
so that the path for permeation of moisture into the OLED
display layer is lengthened and the OLED display layer is
protected against permeation of moisture. The present dis-
closure solves the defects of the flexible OLED display
panels in the prior art that the permeation of moisture into
organic layers is easily caused and the service life of OLED
devices is thus influenced, because a block component of the
display device positioned near an edge of the display device
is close to outside environment and is in contact with organic
layers, and the block component is not waterproof.

[0094] Although the present disclosure has been described
with reference to the preferred embodiment thereof, it is
apparent to those skilled in the art that a variety of modifi-
cations and changes may be made without departing from
the scope of the present disclosure which is intended to be
defined by the appended claims.

What is claimed is:
1. A flexible OLED display panel. comprising:
a flexible substrate;

an OLED display layer formed on a surface of the flexible
substrate; and

an encapsulation structure formed on the flexible sub-
strate, covering the OLED display layer and configured
to prevent permeation of moisture into the OLED
display layer;
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wherein the encapsulation structure includes:

a first inorganic thin film formed on a surface of the
OLED display layer and a surrounding region of the
surface;

a first organic thin film formed on a surface of the first
inorganic thin film; and

a plurality of dams arranged on the surface of the flexible
substrate and disposed at ends of the first inorganic thin
film;

a second inorganic thin film formed on the flexible
substrate and covering the first organic thin film and the
dam;

a second organic thin film formed on a surface of the
second inorganic thin film;

a third inorganic thin film formed on a surface of the
second organic thin film;

wherein each of the dams includes a first sub-dam close
to the first inorganic thin film and a second sub-dam
away from the first inorganic thin film, a gap is formed
between the first sub-dam and the second sub-dam
which are located at a same end of the first inorganic
thin film, and the gap is filled with waterproof material;
and

a space is reserved between an edge of the first organic
thin film and the first sub-dam to connect the first
inorganic thin film and the second inorganic thin film;
the space is filled with a first inorganic material layer
made of the same material as the first inorganic thin
film and the second inorganic thin film.

2. The flexible OLED display panel as claimed in claim 1,
wherein the flexible OLED display panel further comprises:
a third organic thin film formed on a surface of the third
inorganic thin film, and a fourth inorganic thin film formed
on a surface of the third organic thin film.

3. The flexible OLED display panel as claimed in claim 2,
wherein a sum of a film thickness of the first organic thin
film and a film thickness of the first organic thin film is
greater than a height of the dams.

4. The flexible OLED display panel as claimed in claim 3,
wherein the waterproof material is a cured liquid desiccant
or a combination of a cured liquid desiccant and a second
inorganic material layer which is made of the same material
as the first inorganic material layer.

5. The flexible OLED display panel as claimed in claim 4,
wherein a top surface of the desiccant is coplanar with a top
surface of the dams.

6. The flexible OLED display panel as claimed in claim 5,
wherein a gap between the first sub-dam and the second
sub-dam is filled with the second inorganic material layer
having a height less than a height of the first sub-dam and of
the second sub-dam, and a liquid desiccant to be cured is
formed on a surface of the second inorganic material layer.

7. A flexible OLED display panel, comprising:

a flexible substrate;

an OLED display layer formed on a surface of the flexible
substrate; and

an encapsulation structure formed on the flexible sub-
strate, covering the OLED display layer and configured
to prevent permeation of moisture into the OLED
display layer;

wherein the encapsulation structure includes:

a first inorganic thin film formed on a surface of the
OLED display layer and a surrounding region of the
surface;
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a first organic thin film formed on a surface of the first
inorganic thin film; and

a plurality of dams arranged on the surface of the flexible
substrate and disposed at ends of the first inorganic thin
film;

a second inorganic thin film formed on the flexible
substrate and covering the first organic thin film and the
dam;

a second organic thin film formed on a surface of the
second inorganic thin film;

a third inorganic thin film formed on a surface of the
second organic thin film;

wherein each of the dams includes a first sub-dam close
to the first inorganic thin film and a second sub-dam
away from the first inorganic thin film, a gap is formed
between the first sub-dam and the second sub-dam
which are located at a same end of the first inorganic
thin film, and the gap is filled with waterproof material.

8. The flexible OLED display panel as claimed in claim 7,
wherein the flexible OLED display panel further comprises:
a third organic thin film formed on a surface of the third
inorganic thin film, and a fourth inorganic thin film formed
on a surface of the third organic thin film.

9. The flexible OLED display panel as claimed in claim 8,
wherein a sum of a film thickness of the first organic thin
film and a film thickness of the first organic thin film is
greater than a height of the dam.

10. The flexible OLED display panel as claimed in claim
9, wherein the waterproof material is a cured liquid desic-
cant or a combination of a cured liquid desiccant and a
second inorganic material layer which is made of the same
material as the first inorganic material layer.

11. The flexible OLED display panel as claimed in claim
10, wherein a top surface of the desiccant is coplanar with
a top surface of the dams.

12. The flexible OLED display panel as claimed in claim
11, wherein a gap between the first sub-dam and the second
sub-dam is filled with the second inorganic material layer
having a height less than a height of the first sub-dam and of
the second sub-dam, and a liquid desiccant to be cured is
formed on a surface of the second inorganic material layer.

13. An encapsulating method for a flexible OLED display
panel, comprising:

a step S10 of providing a flexible substrate and forming an
OLED display layer on a surface of the flexible sub-
strate;

a step S20 of providing a plurality of dams on an outer
side of the OLED display layer;

wherein the step S20 further comprises:

a step S201 of providing, in a position close to the
OLED display layer, a plurality of first sub-dams
around the OLED display layer;

a step S202 of providing, in a position away from the
OLED display layer, a plurality of second sub-dams
around the first sub-dams, so that a gap is formed
between the first sub-dams and the second sub-dams;
and

a step S203 of filling a liquid desiccant in the gap and
curing the liquid desiccant;

a step S30 of forming a first inorganic thin film within the
first sub-dams so that the first inorganic thin film covers
the OLED display layer;

a step S40 of forming a first organic thin film on a surface
of the first inorganic thin film;
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a step S50 of forming a second inorganic thin film on a
surface of the substrate so that the second inorganic thin
film covers both the dams and the first organic thin film;

a step S60 of forming a second organic thin film on a
surface of the second inorganic thin film; and

a step S70 of forming a third inorganic thin film on a
surface of the second organic thin film.

14. The encapsulating method as claimed in claim 13,
wherein the step S203 comprises: filling, in the gap, an
inorganic material layer having a height less than a height of
the first sub-dams and of the second sub-dams, and then
forming the liquid desiccant on a surface of the inorganic
material layer.

15. The encapsulating method as claimed in claim 14,
wherein the liquid desiccant is formed in the gap by an
ink-jet process or by slot-die coating.

* % % k¥
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