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(57) ABSTRACT

An organic light emission display device and an encapsu-
lation method therefor are provided. The organic light
emission display device includes a base substrate, and an
organic light emission diode, a barrier layer and an organic
thin film encapsulation layer which are disposed on the base
substrate. The organic light emission display device further
includes a detection layer disposed on the base substrate;
and the detection layer is configured to contact with the
organic thin film encapsulation layer and make a change in
the case that the organic thin film encapsulation layer
overflows the barrier layer.
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ORGANIC LIGHT EMISSION DISPLAY
DEVICE AND ENCAPSULATION METHOD
THEREFOR

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to an
organic light emission display device and an encapsulation
method therefor.

BACKGROUND

[0002] Organic light emission diode (OLED) display
device has become a very important display technology in
the field of flat panel display, due to its advantages of small
thickness, light weight, wide viewing angle, good capability
of actively emitting light, continuous and adjustable wave-
length of the emitted light, low cost, fast response speed,
small energy consumption, wide range of working tempera-
ture, simple production process, high light emission effi-
ciency, flexible display, and the like.

[0003] Components such as water vapor and oxygen in the
air have very large influence on the service life of an OLED
in the OLED display device. A cathode of the OLED is
generally formed by a metal material such as aluminum,
magnesium, calcium, etc., and such metal material has
relatively active chemical properties and very easily reacts
with the water vapor and oxygen. In addition, the water
vapor and oxygen easily has a chemical reaction with an
organic light emission layer of the OLED. The above
reactions cause a failure of the OLED. Therefore, the OLED
display device needs to be effectively encapsulated, such
that respective functional layers of the OLED are fully
separated from the components such as water vapor and
oxygen in the air.

[0004] Encapsulation methods for the OLED display
device generally include two types of substrate encapsula-
tion and thin film encapsulation (TFE). The substrate encap-
sulation refers to that an adhesive is filled between a display
substrate having the OLED and an encapsulation substrate,
an airtight space is formed between the display substrate and
the encapsulation substrate after the adhesive is cured, and
thereby the encapsulation effect is achieved. The thin film
encapsulation refers to that an organic thin film encapsula-
tion layer covers the surface of the OLED, such that it is
difficult for the water vapor and oxygen to enter the OLED.

SUMMARY

[0005] According to embodiments of the disclosure, an
organic light emission display device is provided. The
organic light emission display device comprises a base
substrate, and an organic light emission diode, a barrier layer
and an organic thin film encapsulation layer which are
disposed on the base substrate. The organic light emission
display device further comprises a detection layer disposed
on the base substrate; and the detection layer is configured
to contact with the organic thin film encapsulation layer and
make a change in the case that the organic thin film
encapsulation layer overflows the barrier layer.

[0006] For example, the detection layer is a layer which
makes the change visible to human eyes once it makes
contact with the organic thin film encapsulation layer.
[0007] For example, the detection layer is a layer which
makes a color change once it contacts with the organic thin
film encapsulation layer.
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[0008] For example, a material of the detection layer is
ferric chloride.
[0009] For example, the organic light emission display

device further comprises a first inorganic thin film encap-
sulation layer located below the organic thin film encapsu-
lation layer and a second inorganic thin film encapsulation
layer located above the organic thin film encapsulation layer,
and the detection layer is located between the first inorganic
thin film encapsulation layer and the second inorganic thin
film encapsulation layer.

[0010] For example, the detection layer is directly located
on the base substrate.

[0011] For example, the barrier layer surrounds the
organic light emission diode, and the organic thin film
encapsulation layer covers the organic light emission diode;
the detection layer is disposed on a side of the barrier layer
away from the organic light emission diode; and the detec-
tion layer is disposed to be a continuous or discontinuous
layer.

[0012] For example, the organic light emission display
device comprises a display region and a non-display region
surrounding the display region, the organic light emission
diode is disposed in the display region, and the barrier layer
and detection layer are disposed in the non-display region.
[0013] For example, the base substrate is a glass substrate
or flexible substrate.

[0014] According to the embodiments of the disclosure, an
encapsulation method for an organic light emission display
device is provided. The method comprises: forming an
organic light emission diode and a barrier layer on a base
substrate; forming a detection layer on the base substrate;
and forming an organic thin film encapsulation layer on the
base substrate, and the detection layer is configured to
contact with the organic thin film encapsulation layer and
make a change in the case that the organic thin film
encapsulation layer overflows the barrier layer.

[0015] Forexample, the forming the detection layer on the
base substrate includes: forming the detection layer on the
base substrate by a coating method.

[0016] For example, before forming the detection layer on
the base substrate, the method further comprises: forming a
first inorganic thin film encapsulation layer covering an
entirety of the base substrate on the base substrate.

[0017] For example, after forming the organic thin film
encapsulation layer on the base substrate, the method further
comprises: forming a second inorganic thin film encapsula-
tion layer covering an entirety of the base substrate on the
organic thin film encapsulation layer.

[0018] For example, the detection layer is a layer which
makes the change visible to human eyes once it makes
contact with the organic thin film encapsulation layer.
[0019] For example, the detection layer is a layer which
makes a color change once it contacts with the organic thin
film encapsulation layer.

[0020] For example, a material of the detection layer is
ferric chloride.
[0021] For example, the detection layer is directly located

on the base substrate.

[0022] For example, the barrier layer surrounds the
organic light emission diode, and the organic thin film
encapsulation layer covers the organic light emission diode;
the detection layer is disposed on a side of the barrier layer
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away from the organic light emission diode; and the detec-
tion layer is disposed to be a continuous or discontinuous
layer.

[0023] For example, the organic light emission display
device comprises a display region and a non-display region
surrounding the display region, the organic light emission
diode is disposed in the display region, and the barrier layer
and detection layer are disposed in the non-display region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] In order to clearly illustrate the technical solution
of the embodiments of the disclosure, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the disclosure and thus are not limitative of
the disclosure.

[0025] FIGS. 1(a) and 1(5) are structural schematic dia-
grams of an organic light emission display device according
to a technology;

[0026] FIG. 2 is a structural schematic diagram of an
organic light emission display device provided by an
embodiment of the present disclosure;

[0027] FIG. 3 is a structural schematic diagram of another
organic light emission display device provided by an
embodiment of the present disclosure;

[0028] FIG. 4 is a schematic diagram when an organic thin
film encapsulation layer overflows a barrier layer in an
organic light emission display device provided by an
embodiment of the present disclosure;

[0029] FIG. 5 is a flowchart of an encapsulation method
for an organic light emission display device provided by an
embodiment of the present disclosure; and

[0030] FIGS. 6-8 are structural diagrams of different
stages of the encapsulation method for an organic light
emission display device provided by the embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0031] In order to make objects, technical details and
advantages of the embodiments of the disclosure apparent,
the technical solutions of the embodiments will be described
in a clearly and fully understandable way in connection with
the drawings related to the embodiments of the disclosure.
Tt is obvious that the described embodiments are just a part
but not all of the embodiments of the disclosure. Based on
the described embodiments herein, those skilled in the art
can obtain other embodiment(s), without any inventive
work, which should be within the scope of the disclosure.
[0032] Unless otherwise defined, the technical terms or
scientific terms here should be of general meaning as
understood by those ordinarily skilled in the art. In the
descriptions and claims of the present disclosure, expres-
sions such as “first”, “second” and the like do not denote any
order, quantity, or importance, but rather are used for dis-
tinguishing different components. Expressions such as
“include” or “comprise” and the like denote that elements or
objects appearing before the words of “include” or “com-
prise” cover the elements or the objects enumerated after the
words of “include” or “comprise” or equivalents thereof, not
exclusive of other elements or objects. Expressions such as
“connect” or “interconnect” and the like are not limited to
physical or mechanical connections, but may include elec-
trical connections, whether direct or indirect. Expressions
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such as “up”, “down”, “left”, “right” and the like are only
used for expressing relative positional relationship, the
relative positional relationship may be correspondingly
changed in the case that the absolute position of a described
object is changed.

[0033] It should be noted that the thicknesses, sizes and
shapes of respective layers do not reflect a true proportion of
the respective layers, and merely are intended to schemati-
cally explain the embodiments of the present disclosure.
[0034] Encapsulation methods for an OLED display
device generally include two types of substrate encapsula-
tion and thin film encapsulation. For example, the thin film
encapsulation refers to that an organic thin film encapsula-
tion layer covers a surface of an OLED of the OLED display
device, such that it is difficult for water and oxygen to enter
the OLED. However, in the situation of adopting the thin
film encapsulation, the outside water and oxygen still pos-
sibly enter into the encapsulated OLED from a side surface
of the organic thin film encapsulation layer. In order to solve
this problem, a barrier layer for example is disposed. As
shown in FIG. 1(a), the barrier layer 12 is formed on a base
substrate 10, and the barrier layer 12 is in contact with the
side surface of the organic thin film encapsulation layer 14,
so as to obstruct the side surface of the organic thin film
encapsulation layer 14 from contacting with the outside
water content and oxygen.

[0035] However, in an practical production process,
before the organic thin film encapsulation layer 14 is not
cured, the colloidal organic thin film encapsulation layer 14
may overflow the barrier layer 12, as shown in FIG. 1(d), in
this case, the outside water and oxygen still have a chance
to enter the OLED 11 from a side surface of the organic thin
film encapsulation layer 14 (as shown by an arrow direction
in the drawing), thus a damage to the OLED 11 is caused.
[0036] As shown in FIG. 2, the embodiments of the
present disclosure provide an organic light emission display
device, and the organic light emission display device com-
prises a base substrate 10, and an organic light emission
diode 11, a barrier layer 12 and an organic thin film
encapsulation layer 14 which are disposed on the base
substrate 10. The organic light emission display device
provided by the embodiments of the present disclosure
further comprises a detection layer 30 disposed on the base
substrate 10, and the detection layer 30 is located in an edge
region of the base substrate 10 and is configured to contact
with the organic thin film encapsulation layer 14 and make
a change in the case that the organic thin film encapsulation
layer 14 overflows the barrier layer 12.

[0037] Forexample, the detection layer 30 is a layer which
makes the change visible to human eyes once it makes
contact with the organic thin film encapsulation layer 14. It
should be noted that the change “visible to human eyes”
includes the change that is directly observed by the human
eyes without the help of tools and the change that is
observed by the human eyes with the help of tools (for
example, a magnifier or a microscope); and for example, the
change “visible to human eyes” is a color change, a shape
change, etc.

[0038] For example, the barrier layer 12 is a closed
annular structure to surround the organic light emission
diode 11. In FIG. 2, for the sake of simplicity, only one
organic light emission diode 11 is shown; however, the
embodiments of the present disclosure are not limited
thereto. For example, the organic light emission display
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device provided by the embodiments of the present disclo-
sure comprises a plurality of organic light emission diodes
11 disposed in an array; in such situation, the barrier layer
12 surrounds the plurality of organic light emission diodes
11.

[0039] For example, the organic thin film encapsulation
layer 14 covers the organic light emission diode 11.

[0040] For example, the detection layer 30 is disposed on
an outer side of the barrier layer 12 (that is, the detection
layer 30 is disposed on a side of the barrier layer 12 away
from the organic light emission diode 11). For example, the
detection layer 30 is disposed to be a continuous layer to
totally surround the barrier layer 12; and in such situation,
the detection layer 30 for example is formed into a closed
annular structure. For example, an overflow quantity of the
organic thin film encapsulation layer 14 that overflows the
barrier layer 12 is possibly large, and therefore, the detection
layer 30 is not necessary to totally surround the barrier layer
12; in such situation, the detection layer 30 is disposed to be
a discontinuous layer as long as it is ensured that the
overflowed organic thin film encapsulation layer 14 is
capable of making contact with the detection layer 30.

[0041] For example, the organic light emission display
device according to the embodiments of the present disclo-
sure comprises a display region and a non-display region
surrounding the display region. For example, the organic
light emission diode 11 is disposed in the display region, and
the barrier layer 12 and detection layer 30 are disposed in the
non-display region.

[0042] In the embodiments of the present disclosure, “the
detection layer 30 is located on the base substrate 10" refers
to that the detection layer 30 is directly located on the base
substrate 10 or the detection layer 30 is indirectly located on
the base substrate 10; and in a situation that the detection
layer 30 is indirectly located on the base substrate 10, other
layers are further disposed between the detection layer 30
and the base substrate 10.

[0043] For example, the detection layer 30 is formed
before the organic thin film encapsulation layer 14 is
formed.

[0044] For example, as shown in FIG. 3, the organic light
emission display device of the embodiments of the present
disclosure further comprises a first inorganic thin film
encapsulation layer 13 and a second inorganic thin film
encapsulation layer 15, the detection layer 30 is located
between the first inorganic thin film encapsulation layer 13
and the second inorganic thin film encapsulation layer 15,
the first inorganic thin film encapsulation layer 13 is located
below the organic thin film encapsulation layer 14 and the
second inorganic thin film encapsulation layer 15 is located
above the organic thin film encapsulation layer 14. The
encapsulation effect is further improved by encapsulating
the organic light emission diode device 11 using the stack
structure of the first inorganic thin film encapsulation layer
13, the organic thin film encapsulation layer 14 and the
second inorganic thin film encapsulation layer 15.

[0045] For example, the base substrate 10 in the embodi-
ments of the present disclosure is a glass substrate or a
flexible substrate. Of course, in a practical production pro-
cess, the base substrate 10 may be other types of substrates,
such as a ceramic substrate, etc., and the embodiments of the
present disclosure do not limit a specific material of the base
substrate.
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[0046] For example, the first inorganic thin film encapsu-
lation layer 13 and the second inorganic thin film encapsu-
lation layer 15 are formed by an inorganic material, and the
inorganic material is one or a combination of Al,O;, TiO,,
Zr0,, MgO, HfO,, Ta,05 Si;N,, AIN, SiN, SiNO, SiO,
Si0,, Si0,, SiC and ITO, but the embodiments of the
present disclosure are not limited thereto.

[0047] For example, the organic thin film encapsulation
layer 14 is formed by an organic material, and the organic
material is one or a combination of PET, PEN, PC, PI, PVC,
PS, PMMA, PBT, PSO, PES, PE, PP, silicone, PA, PVDF,
EVA, EVAL, PAN, PVAc, Parylene, Polyurea, PTFE and
epoxy resin, but the embodiments of the present disclosure
are not limited thereto.

[0048] For example, the detection layer 30 in the embodi-
ments of the present disclosure is a layer which makes a
color change once it contacts with the organic thin film
encapsulation layer 14. Of course, the detection layer 30 in
the embodiments of the present disclosure may be a layer
which makes other changes once it contacts with the organic
thin film encapsulation layer 14. The embodiment of the
present disclosure takes the color change after the detection
layer 30 makes contact with the organic thin film encapsu-
lation layer 14 as an example for description, and in this
case, a material of the detection layer 30 in the embodiments
of the present disclosure for example is ferric chloride
(FeCl,).

[0049] As shown in FIG. 4, for example, before the
organic thin film encapsulation layer 14 is not cured, the
colloidal organic thin film encapsulation layer 14 overflows
the barrier layer 12. In the case that the organic thin film
encapsulation layer 14 overflows the barrier layer 12, the
overflowed organic thin film encapsulation layer 14 makes
contact with the detection layer 30, and once the contact
occurs, the detection layer 30 makes the color change; since
the first inorganic thin film encapsulation layer 13, the
organic thin film encapsulation layer 14 and the second
inorganic thin film encapsulation layer 15 are all colorless
and transparent, an observer can directly observe the color
change with naked eyes, thereby simplifying the detection
process, reducing a production cost and improving a product
yield.

[0050] For example, the organic light emission display
device according to the embodiments of the present disclo-
sure is display devices such as an OLED panel, an OLED
display, an OLED television or an electronic paper, etc.
[0051] As shown in FIG. 5, the embodiments of the
present disclosure further provide an encapsulation method
for an organic light emission display device, and the method
comprises:

[0052] S501: forming an organic light emission diode and
a barrier layer on a base substrate;

[0053] S502: forming a detection layer on the base sub-
strate; and
[0054] S503: forming an organic thin film encapsulation

layer on the base substrate;

[0055] For example, the detection layer is configured to
contact with the organic thin film encapsulation layer and
make a change in the case that the organic thin film
encapsulation layer overflows the barrier layer.

[0056] Hereinafter, the encapsulation method for the
organic light emission display device provided by the
embodiments of the present disclosure is described in detail
in combination with FIGS. 6 to 8.
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[0057] As shown in FIG. 6, the organic light emission
diode 11 and the barrier layer 12 are formed on the base
substrate 10. For example, the organic light emission diode
11 and the barrier layer 12 are respectively formed by
adopting a patterning process. Afterwards, the first inorganic
thin film encapsulation layer 13 covering an entirety of the
base substrate 10 is manufactured on the base substrate 10.
[0058] As shown in FIG. 7, the detection layer 30 is
formed on the base substrate 10, for example, the detection
layer 30 surrounds the barrier layer 12. For example, the
detection layer 30 is formed on the base substrate 10 by a
coating method. For example, the detection layer 30 is a
layer which makes a color change once it contacts with the
organic thin film encapsulation layer 14; and for example,
according to the embodiments of the present disclosure, a
FeCl, layer is formed on the base substrate 10 by the coating
method to serve as the detection layer 30.

[0059] As shown in FIG. 8, the organic thin film encap-
sulation layer 14 is formed to cover the organic light
emission diode 11. For example, the organic thin film
encapsulation layer 14 is located in a region surrounded by
the barrier layer 12, and a side surface of the organic thin
film encapsulation layer 14 is contact with the barrier layer
12. In some cases, the process for forming the organic thin
film encapsulation layer 14 is abnormal and the organic thin
film encapsulation layer 14 overflows the barrier layer 12, at
this point, the organic thin film encapsulation layer 14 makes
contact with the detection layer 30 so that the detection layer
30 makes the color change, and therefore, the observer
directly observes the process fault with naked eyes. In some
cases, the process for forming the organic thin film encap-
sulation layer 14 is normal and the organic thin film encap-
sulation layer 14 does not overflow the barrier layer 12 and
does not make contact with the detection layer 30, and thus
the detection layer 30 does not make the color change.
[0060] Finally, the second inorganic thin film encapsula-
tion layer 15 covering the the entirety of the base substrate
10 is formed on the organic thin film encapsulation layer 14,
referring to FIG. 3. The detection layer 30 in the embodi-
ments of the present disclosure is sealed between the first
inorganic thin film encapsulation layer 13 and the second
inorganic thin film encapsulation layer 15 and is not exposed
outside the first inorganic thin film encapsulation layer 13
and the second inorganic thin film encapsulation layer 15.
For example, the detection layer 30 is not exposed in the air.
Therefore, the formation of the detection layer 30 does not
affect the encapsulation effect of the organic light emission
display device.

[0061] The embodiments of the present disclosure provide
the organic light emission display device, the organic light
emission display device comprises the base substrate, and
the organic light emission diode, the barrier layer and the
organic thin film encapsulation layer which are disposed on
the base substrate, the organic light emission display device
further comprises the detection layer disposed on the base
substrate, and the detection layer is configured to contact
with the organic thin film encapsulation layer and make the
change in the case that the organic thin film encapsulation
layer overflows the barrier layer. According to the embodi-
ments of the present disclosure, the detection layer is dis-
posed on the base substrate, and such detection layer is
configured to contact with the organic thin film encapsula-
tion layer and make the change in the case that the organic
thin film encapsulation layer overflows the barrier layer.
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Therefore, the detection layer in the embodiments of the
present disclosure detects whether the organic thin film
encapsulation layer overflows the barrier layer or not, and
compared with a situation that whether the organic thin film
encapsulation layer overflows the barrier layer or not cannot
be detected, the embodiments of the present disclosure
simplifies the detection process, reduces the production cost
and improve the product yield.

[0062] The foregoing embodiments merely are exemplary
embodiments of the disclosure, and not intended to define
the scope of the disclosure, and the scope of the disclosure
is determined by the appended claims.

[0063] The application claims priority of Chinese Patent
Application No. 2016104912462 filed on Jun. 28, 2016, the
disclosure of which is incorporated herein by reference in its
entirety as part of the present application.

1. An organic light emission display device, comprising a
base substrate, and an organic light emission diode, a barrier
layer and an organic thin film encapsulation layer which are
disposed on the base substrate, wherein

the organic light emission display device further com-

prises a detection layer disposed on the base substrate;
and

the detection layer is configured to contact with the

organic thin film encapsulation layer and make a
change in the case that the organic thin film encapsu-
lation layer overflows the barrier layer.

2. The organic light emission display device according to
claim 1, wherein the detection layer is a layer which makes
the change visible to human eyes once it makes contact with
the organic thin film encapsulation layer.

3. The organic light emission display device according to
claim 2, wherein the detection layer is a layer which makes
a color change once it contacts with the organic thin film
encapsulation layer.

4. The organic light emission display device according to
claim 3, wherein a material of the detection layer is ferric
chloride.

5. The organic light emission display device according to
claim 1, further comprising a first inorganic thin film encap-
sulation layer located below the organic thin film encapsu-
lation layer and a second inorganic thin film encapsulation
layer located above the organic thin film encapsulation layer,
wherein

the detection layer is located between the first inorganic

thin film encapsulation layer and the second inorganic
thin film encapsulation layer.

6. The organic light emission display device according to
claim 1, wherein the detection layer is directly located on the
base substrate.

7. The organic light emission display device according to
claim 1, wherein

the barrier layer surrounds the organic light emission

diode, and the organic thin film encapsulation layer
covers the organic light emission diode;

the detection layer is disposed on a side of the barrier

layer away from the organic light emission diode; and
the detection layer is disposed to be a continuous or
discontinuous layer.

8. The organic light emission display device according to
claim 1, comprising a display region and a non-display
region surrounding the display region, wherein
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the organic light emission diode is disposed in the display
region, and the barrier layer and detection layer are
disposed in the non-display region.

9. The organic light emission display device according to
claim 1, wherein the base substrate is a glass substrate or
flexible substrate.

10. An encapsulation method for an organic light emission
display device, comprising:

forming an organic light emission diode and a barrier

layer on a base substrate;

forming a detection layer on the base substrate; and

forming an organic thin film encapsulation layer on the

base substrate;

wherein the detection layer is configured to contact with

the organic thin film encapsulation layer and make a
change in the case that the organic thin film encapsu-
lation layer overflows the barrier layer.

11. The method according to claim 10, wherein the
forming the detection layer on the base substrate includes:

forming the detection layer on the base substrate by a

coating method.

12. The method according to claim 10, wherein before
forming the detection layer on the base substrate, the method
further comprises:

forming a first inorganic thin film encapsulation layer

covering an entirety of the base substrate on the base
substrate.

13. The method according to claim 10, wherein after
forming the organic thin film encapsulation layer on the base
substrate, the method further comprises:

forming a second inorganic thin film encapsulation layer

covering an entirety of the base substrate on the organic
thin film encapsulation layer.
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14. The method according to claim 10, wherein the
detection layer is a layer which makes the change visible to
human eyes once it makes contact with the organic thin film
encapsulation layer.

15. The method according to claim 14, wherein the
detection layer is a layer which makes a color change once
it contacts with the organic thin film encapsulation layer.

16. The method according to claim 15, wherein a material
of the detection layer is ferric chloride.

17. The method according to claim 10, wherein, the
detection layer is directly located on the base substrate.

18. The method according to claim 10, wherein

the barrier layer surrounds the organic light emission

diode, and the organic thin film encapsulation layer
covers the organic light emission diode;

the detection layer is disposed on a side of the barrier

layer away from the organic light emission diode; and
the detection layer is disposed to be a continuous or
discontinuous layer.

19. The method according to claim 10, wherein the
organic light emission display device comprises a display
region and a non-display region surrounding the display
region, the organic light emission diode is disposed in the
display region, and the barrier layer and detection layer are
disposed in the non-display region.

20. The organic light emission display device according to
claim 5, wherein the detection layer is sealed between the
first inorganic thin film encapsulation layer and the second
inorganic thin film encapsulation layer and is not exposed
outside the first inorganic thin film encapsulation layer and
the second inorganic thin film encapsulation layer.
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