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(7) ABSTRACT

A packaging method for an organic light emitting display
panel, an organic light emitting display panel and a display
device are disclosed. The packaging method includes: form-
ing a water/oxygen blocking layer that covers a whole base
substrate on the base substrate with an organic light emitting
device and a peripheral bonding region formed thereon, etch-
ing the water/oxygen blocking layer on the base substrate, so
as to at least remove the water/oxygen blocking layer on a
connection terminal within the bonding region, and to retain
the water/oxygen blocking layer on the organic light emitting
device. With the packaging method, an organic light emitting
display panel with a narrow frame can be realized.
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forming a water/oxygen blocking layer covering the whole base
substrate on a base substrate with OLEDs and a circuit layer in a
petipheral bonding region formed thereon

etching the water/oxygen blocking layer on the base substrate, so
as to at least remove the water/oxygen blocking layer on a
connection terminal in the bonding region and to retain the
water/oxygen blocking layer on the OLEDs
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PACKAGING METHOD OF ORGANIC LIGHT
EMITTING DISPLAY PANEL, ORGANIC
LIGHT EMITTING DISPLAY PANEL AND
DISPLAY DEVICE

TECHNICAL FIELD

[0001] At least one embodiment of the present invention
relates to a packaging method for an organic light emitting
display panel, an organic light emitting display panel and a
display device.

BACKGROUND

[0002] Inthe field of display technology, organic light emit-
ting display panels have become the mainstream of display
areas gradually by virtue of the merits of fast response speed,
wide color gamut, ultra-thin, being usable for realizing flex-
ibility, and so on, as compared to liquid crystal displays.
[0003] A plurality of organic light emitting diodes
(OLED:s) arranged in a matrix form and circuits in a periph-
eral bonding region are provided on an organic light emitting
display panel. A cathode of an organic light emitting diode is
made of a metal material that 1s relatively active, and 1s very
prone to be oxidized by moisture and oxygen gas in air.
Oxidation of the cathode will lead to an irreversible impact on
the cathode and material for an organic layer in the OLED,
shortening the lifetime of the OLED, and even to damage the
OLED. Therefore, a packaging procedure for OLEDs of an
organic light emitting display panel is very important.
OLED:s on the organic light emitting display panel are gen-
erally packaged by an organic or inorganic material, so as to
completely package the region corresponding to OLEDs on
the organic light emitting display panel, and to expose circuits
in the peripheral bonding region.

[0004] Organic light emitting display panels are generally
packaged by an atomic layer deposition (ALD) method, and
the packaging method includes the following steps.

[0005] Step 1: an organic light emitting display panel in
which OLEDs in a display region and circuits in a peripheral
bonding region have been produced is prepared.

[0006] Step 2: with a mask including pattern of the bonding
region, film formation for a water/oxygen blocking layer is
conducted on the organic light emitting display panel as
stated in the step 1. The film layer formed in the film forma-
tion is a package layer, and for the film formation process,
deposition is performed by using an atomic layer deposition
method. The mask includes a sheltering region that corre-
sponds at least to the bonding region and a hollow region that
corresponds to a region covered by each of the OLEDs. With
the mask, the water/oxygen blocking layer is formed in the
region where OLEDs are located for package of the OLEDs,
and due to the shelter effect of the mask, the bonding region
has no water/oxygen blocking layer formed therein and is
exposed.

SUMMARY

[0007] According to at least one embodiment of the present
invention, there are provided a packaging method for an
organic light emitting display panel, an organic light emitting
display panel and a display device, so as to achieve an organic
light emitting display panel with a narrow frame.

[0008] The packaging method for the organic light emitting
display panel provided by at least one embodiment of the
invention includes forming a water/oxygen blocking layer
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that covers a whole base substrate on the base substrate with
an organic light emitting device and a peripheral bonding
region formed thereon; etching the water/oxygen blocking
layer on the base substrate, so as to at least remove the water/
oxygen blocking layer on a connection terminal within the
bonding region, and to retain the water/oxygen blocking layer
on the organic light emitting device.

[0009] According to at least one embodiment of the inven-
tion, there is provided an organic light emitting display panel,
which includes an organic light emitting device situated in a
display region, and a bonding region located on the periphery,
wherein, the organic light emitting display panel is packaged
by using the above packaging method.

[0010] According to at least one embodiment of the inven-
tion, there is provided a display device, which includes the
above organic light emitting display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order to illustrate the technical solution of the
embodiments of the invention more clearly, the drawings of
the embodiments will be briefly described below; it is obvious
that the drawings as described below are only related to some
embodiments of the invention, but not limitative of the inven-
tion.

[0012] FIG. 1isa schematically overall flowchart illustrat-
ing a packaging method for an organic light emitting display
panel provided by an embodiment of the invention;

[0013] FIG. 2is the first schematic view illustrating relative
positions of a connection terminal and a bonding region pro-
vided by an embodiment of the invention;

[0014] FIG. 3 is the second schematic view illustrating
relative positions of a connection terminal and a bonding
region provided by an embodiment of the invention;

[0015] FIG. 4 is a schematic top view illustrating an
unpackaged organic light emitting display panel provided by
an embodiment of the invention;

[0016] FIG. 5 is a schematic top view illustrating the
organic light emitting display panel shown in FIG. 4 with a
water/oxygen blocking layer formed thereon;

[0017] FIG. 6 is a structurally schematic top view illustrat-
ing a mask provided by an embodiment of the invention; and
[0018] FIG. 7 is a schematic view illustrating relative posi-
tions of the mask shown in FIG. 6 and the organic light
emitting display panel shown in FIG. 5 before etching.

DETAILED DESCRIPTION

[0019] In order to make objects, technical details and
advantages of the embodiments of the invention apparent,
hereinafter, the technical solutions of the embodiments of the
invention will be described in a clearly and fully understand-
able way in connection with the drawings related to the
embodiments of the invention. It is obvious that the described
embodiments are just a part but not all of the embodiments of
the invention. Based on the described embodiments of the
invention, those ordinarily skilled in the art can obtain other
embodiment(s), without any inventive work, which should be
within the scope sought for protection by the invention.

[0020] As having noted by inventors of the present appli-
cation, in the event that film formation is performed on a
substrate with OLEDs formed thereon by using a mask and an
ALD technology, the thin film formed by the ALD technology
has a better step coverage property, and the area of a film layer
formed on the substrate corresponding to a hollow region of
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the mask is larger than the area of the hollow region. For
example, in general, the step coverage property of the thin
film formed by the ALD technology is about 5 mm to 10 mm.
Thus, the distance between a connection terminal and an edge
of the thin film encapsulation, which are obtained by adopting
the mask process, is approximately in the range of 5 mm and
10 mm, and so it is difficult to achieve a narrower frame.
[0021] According to at least one embodiment of the inven-
tion, there is provided a packaging method for an organic light
emitting display panel. By means of this packaging method
for an organic light emitting display panel, the organic light
emitting display panel can be formed with a narrow frame.
[0022] Technical solutions provided by embodiments of
the invention will be specifically described below in conjunc-
tion with attached drawings.

[0023] The packaging method for the organic light emitting
display panel provided by at least one embodiment of the
invention includes: forming a water/oxygen blocking layer
that covers a whole base substrate on the base substrate with
an organic light emitting device and a peripheral bonding
region formed thereon; etching the water/oxygen blocking
layer on the base substrate, so as to at least remove the water/
oxygen blocking layer on a connection terminal within the
bonding region and to retain the water/oxygen blocking layer
ontheorganic light emitting device. The water/oxygen block-
ing layer on the organic light emitting device is used for
packaging the OLED so as to prevent external water, oxygen
gas, nitrogen gas, and/or the like from entering the OLED and
affecting the performance of the OLED or damaging the
OLED.

[0024] FIG.1isa schematically overall flowchart illustrat-
ing a packaging method for an organic light emitting display
panel provided by an embodiment of the invention. As shown
in FIG. 1, the packaging method includes the following steps.
[0025] S11, on a base substrate with an organic light emit-
ting device and a peripheral bonding region formed thereon,
a water/oxygen blocking layer that covers the whole base
substrate is formed.

[0026] The water/oxygen blocking layer may be an organic
resin layer or an inorganic insulating layer, and for example,
it may be an aluminum oxide layer, a silicon nitride or silicon
oxide layer, or the like. When the OLED is a top-emission
structure, outgoing light goes through the water/oxygen
blocking layer, and for the sake of avoiding the obstruction of
the water/oxygen blocking layer to the light emitted by the
OLED, for example, the water/oxygen blocking layer may be
a transparent film layer.

[0027] S12, the water/oxygen blocking layer is etched, so
as to at least remove the water/oxygen blocking layer on a
connection terminal within the bonding region and to retain
the water/oxygen blocking layer on the organic light emitting
device.

[0028] At least removing the water/oxygen blocking layer
on the connection terminal within the bonding region may
include the following two implementing modes.

[0029] Mode 1: all water/oxygen blocking layer in the
bonding region is removed.

[0030] Mode 2: the water/oxygen blocking layer on a con-
nection terminal within the bonding region is removed,
namely, the water/oxygen blocking layer except for that on
the connection terminal is retained.

[0031] The size and location of the bonding region of the
organic light emitting display panel can be determined
according to actual demands. For example, as shown in FIG.
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2, the size of a bonding region 3 of the organic light emitting
display panel along the direction denoted by an arrow in FIG.
2 may be comparable to a region covered by a connection
terminal 31. The bonding region is situated in a region extend-
ing at a certain distance from an edge of a substrate toward the
center. As shown in FIG. 3, the size of a bonding region 3 of
the organic light emitting display panel along the direction
denoted by an arrow in FIG. 3 may be smaller than a region
covered by a connection terminal 31, and the bonding region
is situated in a region away from an edge of the substrate at a
set distance.

[0032] In a different embodiment, with respect to organic
light emitting display panels shown in FIG. 2 and FIG. 3, the
distance d between a bonding region and a water/oxygen
blocking layer for packaging OLEDs can be made to be in the
range of 0.1 mm to 2 mm, and it is ensured that encapsulation
of OLED:s is good, and the bonding region is exposed.
[0033] In one embodiment, the water/oxygen blocking
layer may be formed on the base substrate by an atomic layer
deposition method.

[0034] In one embodiment, the water/oxygen blocking
layer on the base substrate may be etched by a plasma etching
method or a laser etching method. For example, the water/
oxygen blocking layer is etched by oxygen plasma or air
plasma.

[0035] In diverse embodiment, before the water/oxygen
blocking layer is etched, the packaging method for the
organic light emitting display panel may further include
forming an etch protective layer on the water/oxygen block-
ing layer, so that the organic light emitting device is covered
by the etch protective layer, and a connection terminal in the
bonding region is at least exposed; or, placing a mask on the
water/oxygen blocking layer. An opening region that at least
corresponds to the connection terminal in the bonding region
is provided on the mask, and a sheltering region of the mask
corresponds to the organic light emitting device. With the etch
protective layer, the water/oxygen blocking layer on the
organic light emitting device can be prevented from being
etched off.

[0036] In one embodiment, after the water/oxygen block-
ing layer is etched, the packaging method for the organic light
emitting display panel may further include: removing the etch
protective layer on the water/oxygen blocking layer.

[0037] Inadifferent embodiment, the distance between the
bonding region and the etched water/oxygen blocking layer is
in the range of 0.1 mm to 2 mm.

[0038] Thepackaging method for the organic light emitting
display panel provided by afore-mentioned embodiments of
the invention will be specifically described below in conjunc-
tion with attached drawings.

[0039] Step 1: on a base substrate with an organic light
emitting device and a connection terminal in a peripheral
bonding region formed thereon, a water/oxygen blocking
layer that covers the whole base substrate is formed by an
atomic layer deposition (ALD) method.

[0040] With respect to an unpackaged organic light emit-
ting display panel as shown in FIG. 4, the organic light emit-
ting display panel includes a base substrate 1 and a plurality of
organic light emitting devices 2 in a display region (region
AA) and a peripheral bonding region 3 that are located on the
base substrate 1. A connection terminal 31 is provided in the
peripheral bonding region; and it may be a circuit connection
wire for a chip bonding region (IC bonding region) on the
organic light emitting display panel. The connection terminal
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31 may be exposed after packaging of the organic light emit-
ting display panel, so as to facilitate bonding to an IC.

[0041] FIG. 5 is a schematic top view illustrating the
organic light emitting display panel shown in FIG. 4 with a
water/oxygen blocking layer 4 formed thereon.

[0042] Atomic layer deposition (ALD) is a vapor deposi-
tion method of thin film, and the deposited material covers all
the portions on the base substrate. A water/oxygen blocking
layer formed by the ALD method has superiority over a
water/oxygen blocking layer formed by other thin film depo-
sition technology, and the reason is that the film grown by
ALD is typically bonded to a base material conformally and
chemically without pinholes. By using the ALD method, a
coating with a uniform thickness can be deposited in a deep
trench, in a porous medium and around the grains.

[0043] The water/oxygen blocking layer may be an organic
resin layer or an inorganic insulating layer, and for example,
it may be an aluminum oxide (Al,O;) layer, or a silicon
nitride (SiNx) or silicon oxide (SiOx) layer. When the OLED
is a top-emission structure, outgoing light goes through the
water/oxygen blocking layer, and for the sake of avoiding the
obstruction of the water/oxygen blocking layer to the light
emitted by the OLED, for example, the water/oxygen block-
ing layer may be a transparent film layer.

[0044] Step 2: the water/oxygen blocking layer on the
organic light emitting device is covered by an etch protective
layer, so as to expose the water/oxygen blocking layer in a
bonding region. The etch protective layer is a protective film
layer serving a function of preventing the covered object from
being etched off during the etching process, and is also called
as covering.

[0045] The etch protective layer may be a mask, and may
also be a sheltering film layer that can be stripped off.

[0046] Inthe case that the etch protective layer is a shelter-
ing film layer that can be stripped off, for example, an etch
protective layer may be attached to the water/oxygen block-
ing layer in a region corresponding to the organic light emit-
ting device, exposing a region of the water/oxygen blocking
layer, which region is in correspondence with the bonding
region.

[0047] 1In the case that the etch protective layer is a mask,
for example, a mask may be placed on the base substrate with
a water/oxygen blocking layer formed thereon. On the mask,
an opening region corresponding to the bonding region is
arranged, and an etch protective region is arranged in a region
corresponding to the organic light emitting device.

[0048] FIG. 6 is a schematic top view illustrating a mask 5
provided by an embodiment of the invention; and FIG. 7 is a
schematic view illustrating relative positions of the mask as
shown in FIG. 6 and the organic light emitting display panel
as shown in FIG. 5 before etching. In the case that the etch
protective layer is a mask, as shown in FIG. 6 and FIG. 7, the
mask 5 is located over the organic light emitting display
panel, and an opening 51 on the mask 5 corresponds to a
bonding region 3 on the organic light emitting display panel.
Namely, projections of the opening 51 of the mask 5 and the
bonding region 3 of the organic light emitting display panel
overlap each other. Alternatively, the opening 51 is slightly
larger than the area of the bonding region 3, so as to ensure
that a connection terminal in the bonding region 3 is fully
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exposed for its convenience in realizing good bonding to an
IC chip.

[0049] The step 2 is optional.

[0050] Step 3: The water/oxygen blocking layer is etched
by a plasma etching method or a laser etching method, so as
to remove the water/oxygen blocking layer corresponding to
the bonding region, and to retain the water/oxygen blocking
layer corresponding to the organic light emitting device. That
is to say, a part of the water/oxygen blocking layer 4 corre-
sponding to the opening 51 of the mask 5 shown in FIG. 7 is
removed, and the bonding region 3 corresponding to the
opening 51 is exposed.

[0051] In a different embodiment, the plasma etching
method may be oxygen plasma or air plasma etching method
or other etching method.

[0052] By means of plasma or laser etching method, the
pattern and size of the water/oxygen blocking layer that has
been subjected to etching almost correspond to the pattern
and size of the opening 51 of the mask 5, and this is because
that the etching precision of plasma or laser etching method is
relative higher, and is on the order of micrometers. As shown
in FIG. 5, the distance “d” between the bonding region and the
water/oxygen blocking layer for packaging the OLED can be
made to be in the range of 0.1 mm to 2 mm, and it is ensured
that the OLED packaging is good, and the bonding region is
exposed fully.

[0053] The distance between the bonding region and the
water/oxygen blocking layer may be in the range of 0.1 mm to
2 mm. As such, an organic light emitting display panel with a
narrower frame can be achieved. As compared with an
organic light emitting display panel in which the distance
between a connection terminal and a water/oxygen blocking
layer for packaging an OLED is in the range of S mm to 10
mm, with the aid of the packaging method for the organic
light emitting display panel provided by embodiments of the
invention, the width of a frame region can be decreased by
about 3 mm to 9.9 mm.

[0054] Step 4: the etch protective layer on the water/oxygen
blocking layer is removed.

[0055] Inthe case that the etch protective layer is a shelter-
ing film layer that can be stripped off, the etch protective layer
may be stripped off. In the case that the etch protective layer
is a mask, the mask may be removed away.

[0056] According to at least one embodiment of the inven-
tion, there is provided an organic light emitting display panel,
which includes an organic light emitting device situated in a
display region, and a bonding region located on the periphery,
the organic light emitting display panel being packaged by
using the above packaging method for the organic light emit-
ting display panel.

[0057] Inadifferent embodiment, the distance between the
bonding region and the water/oxygen blocking layer that
covers the organic light emitting device is in the range of 0.1
mm to 2 mm.

[0058] According to at least one embodiment of the inven-
tion, there is provided a display device, which includes any of
the above-mentioned organic light emitting display panel.
The display device may be an electronic paper, a cell phone,
a tablet computer, a television, a display, a notebook com-
puter, a digital photo frame, a navigator or any other product
or component having a display function.

[0059] With respect to the packaging method for the
organic light emitting display panel, the organic light emit-
ting display panel and the display device provided by embodi-
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ments of the invention, a water/oxygen blocking layer that
covers a whole base substrate is formed on the base substrate
with an organic light emitting device and a connection termi-
nal in a peripheral bonding region formed thereon by an
atomic layer deposition method; the water/oxygen blocking
layer on the base substrate is etched by plasma etching
method or laser etching method, so as to remove the water/
oxygen blocking layer in the bonding region, and to retain the
water/oxygen blocking layer on the organic light emitting
device. Film deposition encapsulation by way of atomic layer
deposition is an effective way for OLED device packaging,
and use of this technology has the merit of good packaging
effect. This makes it hard for water molecules, oxygen gas
and the like in air to enter the OLED, and the sealing effect is
good. By means of forming a water/oxygen blocking layer on
an organic light emitting device and a peripheral bonding
region, and etching the water/oxygen blocking layer on the
base substrate by plasma etching method or laser etching
method, so as to remove the water/oxygen blocking layer in
the bonding region, and to retain the water/oxygen blocking
layer on the organic light emitting device, accurate control of
the coverage area of the water/oxygen blocking layer around
the bonding region can be realized.

[0060] Apparently, various modifications and variants can
be made to the present invention by those skilled in the art
without departing from the spirit and scope of the invention.
As such, provided that these modifications and variants of the
invention fall within the scope of claims of the present inven-
tion and their equivalent technologies, it is intended for the
invention to embrace them therein.

[0061] This application claims the benefit of priority from
Chinese patent application No. 201410232262.0, filed on
May 28, 2014, the disclosure of which is incorporated herein
in its entirety by reference as a part of the present application.

1. A packaging method for an organic light emitting dis-
play panel, comprising:

forming a water/oxygen blocking layer that covers a whole

base substrate on the base substrate with an organic light
emitting device and a peripheral bonding region formed
thereon;

etching the water/oxygen blocking layer on the base sub-

strate, so as to at least remove the water/oxygen blocking
layer on a connection terminal within the bonding region
and to retain the water/oxygen blocking layer on the
organic light emitting device.

2. The packaging method claimed as claim 1, wherein the
water/oxygen blocking layer is formed on the base substrate
by an atomic layer deposition method.

3. The packaging method claimed as claim 1, wherein the
water/oxygen blocking layer on the base substrate is etched
by a plasma etching method or a laser etching method.

4. The packaging method claimed as claim 3, wherein the
water/oxygen blocking layer is etched by oxygen plasma or
air plasma.

5. The packaging method claimed as claim 1, wherein the
water/oxygen blocking layer is an aluminum oxide layer, a
silicon nitride or silicon oxide layer.

6. The packaging method claimed as claim 1, wherein the
distance between the bonding region and the water/oxygen
blocking layer that covers the organic light emitting device is
in the range of 0.1 mm to 2 mm.

7. The packaging method claimed as claim 1, before the
water/oxygen blocking layer is etched, further comprising:
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forming an etch protective layer on the water/oxygen
blocking layer, so that the organic light emitting device
is covered by the etch protective layer, and the connec-
tion terminal in the bonding region is at least exposed; or

placing a mask on the water/oxygen blocking layer, with an
opening region at least corresponding to the connection
terminal in the bonding region being provided on the
mask and a sheltering region of the mask corresponding
to the organic light emitting device.

8. The packaging method claimed as claim 7, after the
water/oxygen blocking layer is etched, further comprising:
removing the etch protective layer on the water/oxygen
blocking layer.

9. An organic light emitting display panel, comprising an
organic light emitting device situated in a display region, and
a bonding region located on the periphery,

wherein the organic light emitting display panel is pack-

aged by using the packaging method claimed as claim 1.
10. The organic light emitting display panel claimed as
claim 9, wherein the distance between the bonding region and
the water/oxygen blocking layer that covers the organic light
emitting device is in the range of 0.1 mm to 2 mm.
11. A display device, comprising the organic light emitting
display panel claimed as claim 9.
12. The packaging method claimed as claim 2, wherein the
water/oxygen blocking layer on the base substrate is etched
by a plasma etching method or a laser etching method.
13. The packaging method claimed as claim 12, wherein
the water/oxygen blocking layer is etched by oxygen plasma
or air plasma.
14. The packaging method claimed as claim 2, before the
water/oxygen blocking layer is etched, further comprising:
forming an etch protective layer on the water/oxygen
blocking layer, so that the organic light emitting device
is covered by the etch protective layer, and the connec-
tion terminal in the bonding region s at least exposed; or

placing a mask on the water/oxygen blocking layer, with an
opening region at least corresponding to the connection
terminal in the bonding region being provided on the
mask and a sheltering region of the mask corresponding
to the organic light emitting device.
15. The packaging method claimed as claim 14, after the
water/oxygen blocking layer is etched, further comprising:
removing the etch protective layer on the water/oxygen
blocking layer.
16. The packaging method claimed as claim 3, before the
water/oxygen blocking layer is etched, further comprising:
forming an etch protective layer on the water/oxygen
blocking layer, so that the organic light emitting device
is covered by the etch protective layer, and the connec-
tion terminal in the bonding region s at least exposed; or

placing a mask on the water/oxygen blocking layer, with an
opening region at least corresponding to the connection
terminal in the bonding region being provided on the
mask and a sheltering region of the mask corresponding
to the organic light emitting device.

17. The packaging method claimed as claim 16, after the
water/oxygen blocking layer is etched, further comprising:
removing the etch protective layer on the water/oxygen
blocking layer.

18. The packaging method claimed as claim 6, before the
water/oxygen blocking layer is etched, further comprising:

forming an etch protective layer on the water/oxygen

blocking layer, so that the organic light emitting device
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is covered by the etch protective layer, and the connec-
tion terminal in the bonding region is at least exposed; or

placing a mask on the water/oxygen blocking layer, with an
opening region at least corresponding to the connection
terminal in the bonding region being provided on the
mask and a sheltering region of the mask corresponding
to the organic light emitting device.

19. The packaging method claimed as claim 18, after the
water/oxygen blocking layer is etched, further comprising:
removing the etch protective layer on the water/oxygen
blocking layer.
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