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(567)  Provided are a film packaging structure for an

OLED, an OLED device, and a display apparatus. The =
film packaging structure for an OLED according to the /’“‘
present disclosure is a OLED film packaging structure, <

which includes a flexible film for packaging an OLED unit.
The flexible film includes at least one layer of inorganic ~
film, and at least one layer of organic film which is alter-
nately stacked with the at least one layer of inorganic
film. Each layer of organic film in the at least one layer
of organic film is an integral film, and each layer of inor-
ganic film in the at least one layer of inorganic film in-
cludes a plurality of non-connected inorganic film seg-
ments. The display apparatus comprises the OLED de-
vice of the disclosure. The OLED film packaging struc-
ture, the OLED device and the display apparatus utilize
inorganic films and organic films which are alternately
stacked with the inorganic films. The inorganic films use
a non-connected structure, and achieve better water re-
sistance performance.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
electroluminescence, in particular to a film packaging
structure for an OLED (Organic Light-Emitting Diode), an
OLED device and a display apparatus.

BACKGROUND

[0002] Inrecentyears, organic electroluminescent dis-
play, as a new flat panel display, is getting more and
more attention. The organic electroluminescent display
features to lightness and thinness, wide viewing angle,
low power consumption, fast response, flexible display,
etc. Being an active light emitting device, it is considered
to have a great advantage in terms of high-definition and
high-speed screen, and is making progress toward a
practical using direction recently. Core part of organic
electroluminescentdisplay is organic electroluminescent
device, namely, OLED unit.

[0003] An organic film layer of the OLED unit in the
organic electroluminescent device is easy to lose effec-
tiveness because of suffering from water-oxygen corro-
sion, and therefore, it is required to be protected with a
packaging structure for isolating from water-oxygen.
Usually, hard packaging substrate (such as glass, metal
sheet) with high water resistance performance is used in
this field. That is to say, outside the OLED unit, two sub-
strates for supporting the OLED unit are bonded via pack-
aging adhesive, and an airtight space which water-oxy-
gen is difficult to penetrate is formed between two sub-
strates. This method can protect the OLED unit effective-
ly, but is not suitable for flexible devices. Thus, there is
a technical solution that a film having a certain water re-
sistance performance is provided outside the OLED unit.
But a dense film often has bad bendability, for example,
SiOx film. Moreover, a film with good bendability has bad
water resistance performance, for example, polymer film.
There is also a technical solution that a multilayered film
packaging structure is provided outside the OLED unit,
in which multilayered organic films and inorganic films
are alternately stacked to obtain better bendability and
water resistance performance, but the multilayered film
packaging structure has multiple layers, resulting in mul-
tisteps manufacturing process, costing long time, and de-
pending on quality of film layers severely, especially the
quality of inorganic film layers. A large area of inorganic
film easily ruptures during bending, so as to form new
water molecules corrosion pathway, thereby degrading
the performance of the packaging structure.

SUMMARY

[0004] An object of the present disclosure is to provide
a film packaging structure for an OLED with a better wa-
terproof performance, an OLED device and a display ap-
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paratus.

[0005] A film packaging structure foran OLED accord-
ing to an embodiment of the present disclosure includes
a flexible film for packaging an OLED unit. The flexible
film includes at least one layer of inorganic film, and at
least one layer of organic film which is alternately stacked
with the at least one layer of inorganic film. Each layer
of organic film in the at least one layer of organic film is
an integral film, and each layer of inorganic film in the at
least one layer of inorganic film includes a plurality of
non-connected inorganic film segments. Because the in-
organicfilmis separated into a plurality of non-connected
inorganic film segments with smaller area, the chance
for rupture of the film packaging structure for the OLED
during bending reduces, and the water resistance per-
formance thereof is increased.

[0006] Optionally, a plurality of cavities is provided be-
tween a plurality of inorganic film segments for making
the inorganic film segments non-connected with each
other.

[0007] Optionally, the cavities are provided in the inor-
ganic film between two layers of organic film for separat-
ing the inorganic film into a plurality of non-connected
strip-typed inorganic film segments which extends along
the organic film. The shape of the strip-typed inorganic
film segments is favorable for convenience of processing.
[0008] Optionally, a moisture absorbent layer is pro-
vided in a plurality of cavities respectively. The moisture
absorbent layer may guide water molecules to penetrate
on the one hand, and absorb the water molecules on
penetration path of the water molecules on the other
hand, which helps to increase the water resistance per-
formance of the film packaging structure for the OLED.
[0009] Optionally, the moisture absorbent layer in the
cavity is in contact with an adjacent organic film so that
the inorganic film is separated into a plurality of non-con-
nected inorganic film segments.

[0010] Optionally, a plurality of cavities in the inorganic
film and a plurality of cavities in an adjacent inorganic
film are arranged in a staggered manner. This structure
helps to increase the water resistance performance, and
may effectively prevent the formation of permeable path-
way among cavities or moisture absorbent layers be-
tween upper and lower layers.

[0011] Optionally, the inorganic film has the same
thickness as the moisture absorbent layer.

[0012] Optionally, the inorganic film has a smaller
thickness than the organic film so that the organic film
can package the inorganic film, and further strength and
durability of the film packaging structure for the OLED
are ensured.

[0013] Optionally, the film packaging structure for the
OLED includes a substrate for supporting the OLED unit,
and the flexible film and the substrate are enclosed to
form an accommodating space for accommodating the
OLED unit.

[0014] Optionally, the inorganic film includes an inor-
ganic material with a water resistance performance, and
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the organic film includes an organic filmable material with
a water resistance performance.

[0015] Optionally, the inorganic film includes alumina,
silicon dioxide, magnesium oxide, titanium dioxide, sili-
con nitride, silicon oxynitride and/or molybdenum oxide,
and so on; the organic film includes polyacrylic ester,
polyimide, and/or polyethylene, and so on.

[0016] Optionally, the moisture absorbent layer in-
cludes calcium oxide, silica gel and/or porous silicon, and
so on.

[0017] Optionally, a total area of the inorganic film seg-
ments in the at least one layer of inorganic film is greater
than a total area of the cavities to increase the water
resistance performance.

[0018] An OLED device according to an embodiment
of the present disclosure, includes an OLED unit, and
above film packaging structure for the OLED for packag-
ing the OLED unit.

[0019] A display apparatus according to an embodi-
ment of the present disclosure includes above OLED de-
vice.

[0020] Because the inorganic film is separated into a
plurality of non-connected inorganic film segments with
smaller area, the chance for rupture of the film packaging
structure for OLED in the present disclosure during bend-
ingreduces, and the water resistance performance there-
of is increased.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1 is a schematic view showing the structure of
a film packaging structure for an OLED according to
Example 1 of the present disclosure;

Fig. 2 is a schematic view showing the structure of
a film packaging structure for an OLED according to
Example 2 of the present disclosure; and

Fig. 3 is a schematic view showing the partially en-
larged structure of a flexible film according to the
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0022] The disclosure will be further described in detail
hereinafter in conjunction with the drawings and embod-
iments so that a person skilled in the art can better un-
derstand and carry out the disclosure, but the embodi-
ments description are not regarded as limitation to the
disclosure.

Example 1

[0023] As shown in Figs. 1 and 3, a film packaging
structure foran OLED according to the presentdisclosure
includes a flexible film 1 for packaging an OLED unit 30.
The flexible film 1 includes inorganic films 2 and organic
films 3 which are alternately stacked with the inorganic
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films 2. The inorganic film 2 between two organic films 3
is provided with a plurality of cavities 4 for separating the
inorganic film 2. The cavities 4 separate the inorganic
film 2 into a plurality of non-connected strip-typed inor-
ganicfilm segments 21 which extends along an extension
direction of the organic films 3.

[0024] The shape of the inorganic film segments 21 is
not limited to the strip type as shown in the figures, and
may be in a regular or irregular shape so long as they
are not connected with each other.

[0025] Specific material of the inorganic film 2 may be
any suitable inorganic material with a water resistance
performance, preferably, for example, alumina, silicon
dioxide, magnesium oxide, titanium dioxide, silicon ni-
tride, silicon oxynitride and/or molybdenum oxide, and
SO on.

[0026] Specific material of the organic film 3 may be
any suitable organic filming material with a water resist-
ance performance, preferably, flexible organic filmable
material, and further preferably, for example, polyacrylic
ester, polyimide, and/or polyethylene, and so on.
[0027] According to requirements, for the flexible film
1 provided with multilayered organic film 3 and multilay-
eredinorganicfilm 2, the organic films 3 and the inorganic
films 2 may respectively use the same or different mate-
rial(s). The specific number of layers of the organic films
3 and inorganic films 2 can be selected according to re-
quirements.

[0028] Inthe film packaging structure for the OLED ac-
cording to the embodiment of the disclosure, optionally,
a total area of the inorganic film segments 21 is more
than a total area of the cavities 4, which is favorable for
increasing water resistance performance.

[0029] Inthe film packaging structure for the OLED ac-
cording to the embodiment of the disclosure, optionally,
a moisture absorbent layer 5 is provided in a plurality of
cavities 4. The moisture absorbent layer 5 may be pro-
vided in all of the cavities, or a part of the cavities accord-
ing to requirements.

[0030] The material of the moisture absorbent layer 5
may be any suitable material with moisture absorption
ability, optionally, for example, calcium oxide, silica gel
and/or porous silicon, and so on.

[0031] Inthe film packaging structure for the OLED ac-
cording to the embodiment of the disclosure, optionally,
the moisture absorbent layer 5 in the cavities 4 is in con-
tact with the organic film 3 on both sides of the inorganic
film 2 respectively so that the inorganicfilm 2 is separated
into a plurality of non-connected inorganic film segments
21 which extends along the extension direction of the
organic film 3.

[0032] Inthe film packaging structure for the OLED ac-
cording to the embodiment of the disclosure, optionally,
a plurality of cavities or moisture absorbent layer 5 in an
inorganic film 2 and in an adjacent inorganic film 2 are
arranged in a stagger manner, and none of them are
arranged right oppositely. Such a structure helps to in-
crease the water resistance performance, capable of pre-
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venting formation of permeable pathway among cavities
4 or moisture absorbent layers 5 between the upper layer
and the lower layer.

[0033] Inthe film packaging structure for the OLED ac-
cording to the embodiment of the disclosure, optionally,
the inorganic film 2 has the same thickness as the mois-
ture absorbent layer 5 so as to help to increase the bond-
ability of the inorganic film segments 21 and the moisture
absorbent layer 5 with the organic film 3 adjacent thereto,
and further increase the water resistance performance
of the flexible film 1.

[0034] Inthe film packaging structure for the OLED ac-
cording to the embodiment of the disclosure, optionally,
the inorganic film 2 has a smaller thickness than the or-
ganic film 3 so that the organic film 3 can package the
inorganic film 2, and further the strength and the durability
of the OLED film packaging structure are ensured.

Example 2

[0035] WithreferencetoFigs.2 and 3, afilm packaging
structure for an OLED according to the disclosure in-
cludes a flexible film 1 in Example 1. In Example 1, an
OLED unit 30 is entirely packaged by the flexible film 1.
In the present embodiment, the OLED unit 30 is not en-
tirely packaged by the flexible film 1, and further includes
a substrate 10 for supporting the OLED unit 30. The flex-
ible film 1 and the substrate 10 are enclosed to form an
accommodating space 20 for accommodating the OLED
unit 30.

[0036] The substrate 10 may be a substrate commonly
used in the art.

[0037] An OLED device includes an OLED unit and a
film packaging structure for an OLED according to the
embodiment of the disclosure for packaging the OLED
unit.

[0038] A display apparatus includes an OLED device
according to the present disclosure.

[0039] The film packaging structure for the OLED of
the disclosure makes the inorganic film to be a discon-
tinuous structure in a multilayered packaging structure,
and coats moisture absorbent layer in cavities of the
same inorganic film. The hollow arrow in Fig. 3 shows a
penetrating route of water molecules. The film packaging
structure for the OLED in the disclosure guides water
molecules to penetrate on the one hand, and absorbs
the water molecules on their penetration path on the other
hand, such that the water resistance performance of mul-
tilayered film packaging structure is increased. Because
the inorganic film is separated into a plurality of non-con-
nected inorganic film segments with smaller area, the
chance for rupture during bending reduces, and the water
resistance performance is maintained substantially.
[0040] The inorganic film in the film packaging struc-
ture for the OLED of Examples 1 and 2 may be made by
physical or chemical deposition, then the discontinuous
regular arrangement may be formed via the method of
metal mask plate or dry etching and separating. The
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moisture absorbent layer may be formed by coating or
physical deposition, followed by finally arranging it only
in gaps of the inorganic film via method of ashing, sep-
arating and dry etching, and so on. And then, precursors
of organic film may be formed by spraying and scrapping.
The organic film may be formed by UV curing or heat
curing. And then the steps of forming the inorganic film,
the moisture absorbent layer and the organic layer may
be repeated to finally obtain the film packaging structure
for the OLED in the embodiments of the disclosure.
[0041] The film packaging structures for the OLED, the
OLED device, and the display apparatus in all embodi-
ments according to the present disclosure use inorganic
films and organic film which are alternately stacked with
the inorganic film, and the inorganic film is formed as
non-connected structure to achieve better water resist-
ance performance, and meanwhile, the structure is easy
to facilitate preparation. The above description only
shows some preferable embodiments of the disclosure,
and it should be pointed out that, for one of ordinary skills
in the art, many improvements and modifications can be
made without departing from the spirit of the present dis-
closure, and all these improvements and modifications
fall into the protection scope of the disclosure.

Claims

1. Afilm packaging structure for an OLED, comprising:
aflexible film for packaging an OLED unit, the flexible
film comprising at least one layer of inorganic film,
and at least one layer of organic film which is alter-
nately stacked with the at least one layer of inorganic
film, wherein each layer of organic film in the at least
one layer of organic film is an integral film, and each
layer of inorganic film in the at least one layer of
inorganic film comprises a plurality of non-connected
inorganic film segments.

2. The film packaging structure for an OLED according
to claim 1, wherein a plurality of cavities is provided
between a plurality of inorganic film segments for
making the inorganic film segments non-connected
with each other.

3. Thefilm packaging structure for an OLED according
to claim 2, wherein the cavities are provided in the
inorganic film between two layers of organic film for
separating the inorganic film into a plurality of non-
connected strip-typed inorganic film segments which
extends along the organic film.

4. The film packaging structure foran OLED according
to claim 2 or 3, wherein a moisture absorbent layer
is provided in a part of or all of the cavities.

5. The film packaging structure for an OLED according
to any one of claims 2 to 4, wherein the moisture
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absorbent layer in the cavity is in contact with an
adjacent organic film so that the inorganic film is sep-
arated into a plurality of non-connected inorganic film
segments.

The film packaging structure for an OLED according
to any one of claims 2 to 5, wherein a plurality of
cavities in the inorganic film and a plurality of cavities
in an adjacent inorganic film are arranged in a stag-
gered manner.

The film packaging structure for an OLED according
to claim 4 or 5, wherein the inorganic film has the
same thickness as the moisture absorbent layer.

The film packaging structure for an OLED according
to any one of claims 1 to 7, wherein the inorganic
film has a smaller thickness than the organic film.

The film packaging structure for an OLED according
to any one of claims 1 to 8, further comprising a sub-
strate for supporting the OLED unit, wherein the flex-
ible film and the substrate are enclosed to form an
accommodating space for accommodating the
OLED unit.

The film packaging structure for an OLED according
to any one of claims 1 to 9, wherein the inorganic
film comprises an inorganic material with a water re-
sistance performance, and the organic film compris-
es an organic filmable material with a water resist-
ance performance.

The film packaging structure for an OLED according
to any one of claims 1 to 10, wherein the inorganic
film comprises alumina, silicon dioxide, magnesium
oxide, titanium dioxide, silicon nitride, silicon oxyni-
tride and/or molybdenum oxide;

the organic film comprises polyacrylic ester, polyim-
ide, and/or polyethylene.

The film packaging structure for an OLED according
to any one of claims 1 to 11, wherein the moisture
absorbent layer comprises calcium oxide, silica gel
and/or porous silicon.

The film packaging structure for an OLED according
to any one of claims 1 to 12, wherein a total area of
the inorganic film segments in the at least one layer
of inorganic film is greater than a total area of the
cavities.

An OLED device, comprising an OLED unit, and the
film packaging structure for an OLED according to
any one of claims 1 to 13 for packaging the OLED
unit.

A display apparatus, comprising the OLED device
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according to claim 14.



Fig. 1



S.m



EP 3 086 381 A1

Fig. 3



10

15

20

25

30

35

40

45

50

55

EP 3 086 381 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2014/078273

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 51/52 (2006.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HOIL

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; SIPOABS; DWPIL: moisture, membrane, drying, film, inorganic, cavity, thin film, resistivity water, oled

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(13.10.2010), the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 103715366 A (BOE TECHNOLOGY GROUP CO., LTD.), 09 April 2014 (09.04.2014), 1-15
the whole document
A US 2013037792 A1 (SAMSUNG DISPLAY CO., LTD.), 14 February 2013 (14.02.2013), 1-15
description, paragraphs 58-60, and figure 2
A CN 103325953 A (HANNSTAR DISPLAY CORP.), 25 September 2013 (25.09.2013), the 1-15
whole document
A KR 20120075055 A (LG DISPLAY CO., LTD.), 06 July 2012 (06.07.2012), the whole 1-15
document
A CN 203134801 U (BOE TECHNOLOGY GROUP CO., LTD.), 14 August 2013 1-15
(14.08.2013), the whole document
A CN 101859792 A (SAMSUNG MOBILE DISPLAY CO., LTD.), 13 October 2010

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

“P” document published prior to the international filing date
but later than the priority date claimed

*  Special categories of cited documents: “T”

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the X
international filing date

“L”  document which may throw doubts on priority claim(s) or

HTETE ! ont wy
which is cited to establish the publication date of another
citation or other special reason (as specified)
“0” document referring to an oral disclosure, use, exhibition or
other means
“gm

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

document member of the same patent family

Date of the actual completion of the international search

22 August 2014 (22.08.2014)

Date of mailing of the international search report

24 September 2014 (24.09.2014)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

LIU, Bo

Telephone No.: (86-10) 62411558

Form PCT/ISA/210 (second sheet) (July 2009)




10

15

20

25

30

35

40

45

50

55

EP 3 086 381 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2014/078273
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 103715366 A 09 April 2014 None
US 2013037792 A1 14 February 2013 KR 20110080050 A 12 July 2011
DE 102010064378 A1l 21 July 2011
TW 201208172 A 16 February 2012
US 2011163330 A1 07 July 2011
KR 101155904 B1 20 June 2012
CN 102157543 A 17 August 2011
JP 2011138748 A 14 July 2011
US 8735936 B2 27 May 2014
CN 103325953 A 25 September 2013 US 2013240848 A1 19 September 2013
KR 20120075055 A 06 July 2012 None
CN 203134801 U 14 August 2013 None
CN 101859792 A 13 October 2010 KR 20100097514 A 03 September 2010
JP 2010199060 A 09 September 2010
DE 102010002422 A1 11 November 2010
US 2010215929 Al 26 August 2010
KR 101084267 B1 16 November 2011
CN 101859792 B 04 July 2012
TW 201032667 A 01 September 2010
TW 1424780 B 21 January 2014

Form PCT/ISA/210 (patent family annex) (July 2009)

10




THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FITOLED , OLEDER#H#ME R4 BREREWN
EP3086381A1 K (nE)R
EP2014859325 Fi% A
ERAEBEERARGERAR

REFREERARGBRATR.

RERARBEARHDERLF.

2016-10-26

2014-05-23

patsnap

R & B A SUN LI

RHAA SUN, LI

IPCHEE HO1L51/52

CPCH#E HO1L51/5246 H01L51/5259 B32B27/08 B32B27/281 B32B27/32 B32B2255/10 B32B2255/20 B32B2307
/7265 B32B2439/00 B32B2457/206 H01L51/5256 H01L.2251/5338 H01L51/004 HO1L2251/301
H01L2251/303

REBHIG(F) LAVOIX

L HE 201310711653.6 2013-12-20 CN

H AN FF SRR EP3086381A4

SNEBEEE Espacenet

WEG®)

REtT —MATOLED , OLEDSRHMERKENFRHREN, REL
RANATOLEDHERR R LW R —MOLEDBIRHREN , HEERA
THROLEDE THEMER, FURBEEL-EXNBENEL—EE
EZEL-BRRENBRXEHBNENE, IAEL -ERIRPHEINE

NE-RREAKR , HEAMREL -BRENBETHNERTIEREEZ

ARERNTHER, ERRESEARLTHOLEDSE#H. OLEDEREH R
419 , OLEDSRMAMEREBERNASTHRR BHBNLTHRMN B,

FTARERIEREN | 3 BRI EFHm KR,



https://share-analytics.zhihuiya.com/view/d09262e9-abd4-4919-a8b2-c1e6519ed5e2
https://worldwide.espacenet.com/patent/search/family/050408155/publication/EP3086381A1?q=EP3086381A1

