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FIG. 2B
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METAL SHEET FOR ENCAPSULATING
ORGANIC LIGHT-EMITTING DISPLAY
DEVICE AND ENCAPSULATING METHOD
OF ENCAPSULATION USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2012-0124472, filed on Nov. 5, 2012, in
the Korean Intellectual Property Office, and entitled:
“METAL SHEET FOR ENCAPSULATING ORGANIC
LIGHT-EMITTING DISPLAY DEVICE AND ENCAPSU-
LATING METHOD OF ENCAPSULATION USING THE
SAME,” the disclosure of which is incorporated by reference
herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] Embodiments relate to a metal sheet for encapsulat-
ing an organic light-emitting display device and a method of
encapsulating using the same, and more particularly, to a
metal sheet with a structure for removing a releasing film and
a method of encapsulating using the same.

[0004] 2. Description of the Related Art

[0005] Generally, many studies have been conducted about
a thin film and flexible organic light-emitting display device
due to its driving characteristics. However, a display unit of
the organic light-emitting display device may be degraded
due to the penetration of moisture. Accordingly, an encapsu-
lating structure for substantially preventing external moisture
from penetrating into the display unit is needed to protect the
display unit.

[0006] A sealing structure in which an encapsulation sub-
strate formed of a glass material covering a base substrate on
which the display unit is formed may be generally employed.
An encapsulation structure in which a metal sheet is attached
to an encapsulation substrate to effectively dissipate heat
generated from the display unit may be preferably employed.
The metal sheet has a structure in which both sides of a main
body include adhesive layers, and thus, the adhesive layer on
a side is attached to an encapsulation substrate as described
above and the adhesive layer on the other side is attached to a
part to be attached on the base substrate.

[0007] When a metal sheet is attached to an encapsulation
substrate, a process of detaching a releasing film that covers
the adhesive layer is performed in a state that the metal sheet
is fixed on a work table. However, in this process, the releas-
ing film is not cleanly detached from the adhesive layer, that
is, the main body of the metal sheet itselfis detached together
with the releasing film only leaving the adhesive layer on the
other side on the work table.

[0008] In this case, the detaching work is not smoothly
performed resulting in a low productivity, and thus, there is a
need to develop a method to address this problem.

SUMMARY

[0009] Embodiments are directed to a metal sheet for
encapsulating an organic light-emitting display device, the
metal sheet including a main body, first and second adhesive
layers respectively formed on both surfaces of the main body,
and first and second releasing films that respectively protect
the first and second adhesive layers by covering them,
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wherein a portion of an outer line of the first adhesive layer
passes an inner region of the second adhesive layer.

[0010] The first adhesive layer may have an area greater
than that of the second adhesive layer.

[0011] The portion of the first adhesive layer where the
outer line of the first adhesive layer passes the inner region of
the second adhesive layer may be a pick-up point from which
peeling of the first releasing film starts.

[0012] The outer line of the first adhesive layer at the pick-
up point may be a punched area of a comer of the first
adhesive layer as a specific figure shape.

[0013] The specific figure shape may include a triangular
shape.
[0014] Thefirstadhesive layer may be attached to an encap-

sulation substrate of the organic light-emitting display
device.

[0015] Themainbody may include a metal layer and a resin
layer.
[0016] Themetal layer may include an aluminum layer, and

the resin layer may include a PET layer.

[0017] Embodiments are also directed to a method of
encapsulating an organic light-emitting display device, the
method including preparing a metal sheet, attaching the metal
sheet to an encapsulation substrate, and combining the encap-
sulation substrate with a base substrate on which a display
unit is formed, wherein preparing the metal sheet includes
respectively preparing a main body including a metal mate-
rial, a first charge adhesive film having a first adhesive layer
and a pair of first releasing films attached to both surfaces of
thereof, and a second charge adhesive layer film having a
second adhesive layer and a pair of second releasing films
attached to both surfaces thereof, removing a portion of the
first adhesive layer and one of the pair of the first releasing
films by punching them so that a side of an outer line of the
first adhesive layer of the first charge adhesive film passes
through an inner region of the second adhesive layer, attach-
ing the first adhesive layer to a first surface of the main body
after detaching the one of the first releasing films, a portion of
whichisremoved by punching, punching the second adhesive
layer and one of the pair of the second releasing films so that
an outer line of the second adhesive layer of the second charge
adhesive layer film corresponds to an area of the display unit,
and attaching the second adhesive layer to a second surface of
the main body after detaching the one of the second releasing
films from a punched side of the second adhesive layer.
[0018] Attaching the metal sheet to the encapsulation sub-
strate may include detaching a remaining first releasing film
by picking up from a portion thereof on which the portion of
the first adhesive layer is punched; and attaching the first
adhesive layer from which the remaining first releasing film is
removed to the encapsulation substrate.

[0019] Combining the encapsulation substrate with the
base substrate on which the display unit is formed may
include detaching a remaining second releasing film; and
combining the encapsulation substrate with the base substrate
so that the second adhesive layer from which the remaining
second releasing film is removed is attached to a contact unit
on the base substrate.

[0020] The contact unit may be a passivation layer on the
display unit.
[0021] In the prepared metal sheet, the first adhesive layer

may have an area greater than that of the second adhesive
layer.



US 2014/0124132 Al

[0022] The portion of the side of the first adhesive layer
may be removed by punching a corner of the first adhesive
layer in a specific figure shape.

[0023] The specific figure shape may include a triangular
shape.
[0024] Themainbody may include a metal layer and a resin
layer.
[0025] The metal layer may include an aluminum layer and

the resin layer may include a PET layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other features and advantages of the
embodiments will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0027] FIG. 1is a cross-sectional view of an organic light-
emitting display device according to an embodiment;

[0028] FIGS.2A and 2B arerespectively a perspective view
and a plan view of a metal sheet according to an embodiment;
and

[0029] FIGS. 3A, 3B, 3C, 3D, 3E, 3F, and 3G are cross-
sectional views showing a method of manufacturing an
organic light-emitting display device by preparing the metal
sheet depicted in FIGS. 2A and 2B.

DETAILED DESCRIPTION

[0030] Embodiments will now be described more fully
with reference to the accompanying drawings in which exem-
plary embodiments are shown.

[0031] FIG. 11is a cross-sectional view of an organic light-
emitting display device according to an embodiment.

[0032] Referring to FIG. 1, the organic light-emitting dis-
play device according to the current embodiment includes a
base substrate 110, a display unit 120 formed on the base
substrate 110, and an encapsulation substrate 140 that covers
the display unit 120.

[0033] The display unit 120 may be an organic light-emit-
ting unit in which an organic layer is formed between a pair of
electrodes facing each other.

[0034] The encapsulation substrate 140 covers the display
unit 120 to substantially prevent external moisture from pen-
etrating into the display unit 120, and a metal sheet 150 is
attached on an inner surface thereof to increase heat dissipat-
ing efficiency. First and second adhesive layers 152 and 154
are formed on both surface of the metal sheet 150. The
detailed structure of the metal sheet 150 will be described
below.

[0035] The organic light-emitting display device also
includes a sealant 160 that seals between the base substrate
110 and the encapsulation substrate 140, and may be formed
of a material such as ftit.

[0036] Fritis a glass material member which is a raw mate-
rial of glass, and has a characteristic of hardening by a laser
exposure. Thus, after combining the base substrate 110 and
the encapsulation substrate 140, fit is coated on a region and
a laser is irradiated onto the corresponding region, then frit
tightly seals between the two members by hardening.

[0037] The organic light-emitting display device also may
include a passivation layer 130 which is a protective film for
protecting the display unit 120 from heat and moisture, and
also may include a moisture getter 170.

[0038] In a process of manufacturing the organic light-
emitting display device, as described above, when the metal
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sheet 150 is attached to the encapsulation substrate 140, a
process of detaching a releasing film from the metal sheet 150
is included. At this point, if the releasing film is not smoothly
detached, there is a production problem such as a production
delay. In the current embodiment, the structure of the metal
sheet 150 is improved to avoid the above problem. Hereinaf-
ter, the improved structure of the metal sheet 150 and a
process of mounting the metal sheet 150 will be described.
[0039] FIGS.2A and 2B are respectively a perspective view
and a plan view of the metal sheet 150 according to an
embodiment. As it is shown in FIGS. 2A and 2B, the metal
sheet 150 includes a main body 151, and first and second
adhesive layers 152 and 154 respectively attached to both of
the main body 151, first and second releasing films 153 and
155 that respectively protect the first and second adhesive
layers 152 and 154. Here, the first adhesive layer 152 is
attached to an inner surface of the encapsulation substrate
140, and the second adhesive layer 154 is attached to the
passivation layer 130 when the encapsulation substrate 140 is
combined with the base substrate 110.

[0040] Here, the second adhesive layer 154 is formed to
have a size corresponding to a region of the passivation layer
130 that is attached to the second adhesive layer 154, that is,
a region of the display unit 120. As depicted in FIG. 1, since
the moisture getter 170 is formed outside the display unit 120,
a region for forming the moisture getter 170 should be
ensured. Therefore, the second adhesive layer 154 is formed
to have an area corresponding to the area of the display unit
120.

[0041] Also, since the first adhesive layer 152 is an adhe-
sive layer that allows the metal sheet 150 to be attached to the
encapsulation substrate 140, the first adhesive layer 152 is
formed to have an area equal to the area of the main body 151.
Accordingly, when the first and second adhesive layers 152
and 154 are viewed by overlapping them on a plane, as
depicted in FIG. 2B, it is a shape in which an outer line of the
first adhesive layer 152 is formed outside the second adhesive
layer 154.

[0042] However, as depicted in FIGS. 2A and 2B, a
punched portion having a specific figure shape, e.g., a trian-
gular shape (hereinafter, a pick-up point 152a) is formed as
one ofthe corners of the firstadhesive layer 152. Accordingly,
the outer line of the first adhesive layer 152 is formed gener-
ally outside of the second adhesive layer 154, but at the
pick-up point 1524, the outer line of the first adhesive layer
152 passes an inside of the second adhesive layer 154. The
reason why a corner of the first adhesive layer 152 is punched
as a triangular shape is to detach the first releasing film 153
from the pick-up point 1524 when the first releasing film 153
is peeled away, and also, to substantially prevent detaching
other layers including the main body 151 from the metal sheet
150. From the pick-up point 1524 standpoint, the first releas-
ing film 153 is removed from the first adhesive layer 152, and
thus, naturally the adhesive force of the second adhesive layer
154 is acted greater than the adhesive force of the first adhe-
sive layer 152. Accordingly, when the first releasing film 153
is detached from the pick-up point 1524, a lifting phenom-
enon of the main body 151 along the first releasing film 153
does not occur since the force of the second adhesive layer
154 for holding the main body 151 is greater than the force of
the first releasing film 153 for dragging the main body 151.
Once the peeling away at the pick-up point 152a starts
smoothly, the remaining work for peeling the whole first
releasing film 153 may be smoothly performed.
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[0043] A method of manufacturing the metal sheet 150
having the structure described above and a method of manu-
facturing an organic light-emitting display device including
the metal sheet 150 are as follows.

[0044] First, as depicted in FIG. 3A, the main body 151, a
first charge adhesive film 156, and a second charge adhesive
layer film 157 which constitute the metal sheet 150 are pre-
pared.

[0045] The main body 151 may have a structure in which a
PET layer 1515 which is a resin layer is stacked on an alumi-
num layer 151a which is a metal layer.

[0046] The first charge adhesive film 156 has a structure in
which a pair of first releasing films 153 and 153' are attached
to both surfaces of the first adhesive layer 152. The second
charge adhesive layer film 157 has a structure in which a pair
of second releasing films 155 and 155' are attached to both
surfaces of the second adhesive layer 154.

[0047] When the constituent elements described are pre-
pared, as described above, the pick-up point 152« is formed
on the first charge adhesive film 156 by punching the first
charge adhesive film 156. At this point, the pick-up point 1524
is formed by punching the first adhesive layer 152 together
with one of the first releasing films 153 and 153"

[0048] As described above, with regard to the second
charge adhesive layer film 157, the second adhesive layer 154
is punched as a size corresponding to the region of the display
unit 120. At this point, the size is cut by punching the second
adhesive layer 154 together with one of the second releasing
films 155 and 155".

[0049] Next, the first and second releasing films 153' and
155' punched together with the first and second adhesive
layers 152 and 154 are respectively detached. Afterwards, as
depicted in FIG. 3C, the first charge adhesive film 156 and the
second charge adhesive layer film 157 are attached to the
main body 151. Then, the metal sheet 150 as depicted in FIG.
3D is prepared.

[0050] Afterwards, in order to attach the metal sheet 150
prepared as above to the encapsulation substrate 140, the
remaining first releasing film 153 should be detached from
the first adhesive layer 152. For this work, as depicted in FIG.
3E, the metal sheet 150 is fixed on a work table 200 by, for
example, adsorption, the first releasing film 153 is detached
from the pick-up point 152a. At this point, as described
above, at the pick-up point 1524, the force of the second
adhesive layer 154 for holding the main body 151 is greater
than the force of the first releasing film 153 for dragging the
main body 151, and thus, the phenomenon of lifting the main
body 151 along the first releasing film 153 does not occur.
Once, the peeling away at the pick-up point 152a starts
smoothly, the remaining work for peeling the whole first
releasing film 153 may be smoothly performed.

[0051] After the first releasing film 153 is removed, as
depicted in FIG. 3F, the first adhesive layer 152 is attached to
the encapsulation substrate 140. Then, the encapsulation sub-
strate 140 to which the metal sheet 150 is attached is prepared.

[0052] Next, after removing the second releasing film 155,
as depicted in FIG. 3G, the encapsulation substrate 140 is
attached to the base substrate 110 on which the display unit
120, the passivation layer 130, the sealants 160, and the
moisture getter 170 are formed. Then, the second adhesive
layer 154 is attached to the passivation layer 130, and a space
between the base substrate 110 and the encapsulation sub-
strate 140 is tightly sealed by the sealants 160.
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[0053] Accordingly, when an organic light-emitting dis-
play device is formed through a process described above, a
releasing film of a metal sheet may be smoothly detached by
using a pick-up point of an adhesive layer that is punched in
a triangular shape, and thus, the problem of low productivity
due to detaching failure of the releasing film may be removed.
[0054] While exemplary embodiments have been particu-
larly shown and described above, it will be understood by
those of ordinary skill in the art that various changes in form
and details may be made therein without departing from the
spirit and scope of the present invention as defined by the
following claims.

What is claimed is:

1. A metal sheet for encapsulating an organic light-emitting
display device, the metal sheet comprising:

a main body;

first and second adhesive layers respectively formed on

both surfaces of the main body; and

first and second releasing films that respectively protect the

first and second adhesive layers by covering them,
wherein a portion of an outer line of the first adhesive layer
passes an inner region of the second adhesive layer.

2. The metal sheet of claim 1, wherein the first adhesive
layer has an area greater than that of the second adhesive
layer.

3. The metal sheet of claim 1, wherein the portion of the
first adhesive layer where the outer line of the first adhesive
layer passes the inner region of the second adhesive layer is a
pick-up point from which peeling of the first releasing film
starts.

4. The metal sheet of claim 3, wherein the outer line of the
first adhesive layer at the pick-up point is a punched area of a
corner of the first adhesive layer as a specific figure shape.

5. The metal sheet of claim 4, wherein the specific figure
shape includes a triangular shape.

6. The metal sheet of claim 1, wherein the first adhesive
layer is attached to an encapsulation substrate of the organic
light-emitting display device.

7. The metal sheet of claim 1, wherein the main body
includes a metal layer and a resin layer.

8. The metal sheet of claim 7, wherein the metal layer
includes an aluminum layer, and the resin layer includes a
PET layer.

9. A method of encapsulating an organic light-emitting
display device, the method comprising:

preparing a metal sheet;

attaching the metal sheet to an encapsulation substrate; and

combining the encapsulation substrate with a base sub-

strate on which a display unit is formed,
wherein preparing the metal sheet includes:
respectively preparing a main body including a metal mate-
rial, a first charge adhesive film having a first adhesive
layer and a pair of first releasing films attached to both
surfaces of thereof, and a second charge adhesive layer
film having a second adhesive layer and a pair of second
releasing films attached to both surfaces thereof;

removing a portion of the first adhesive layer and one ofthe
pair of the first releasing films by punching them so that
a side of an outer line of the first adhesive layer of the
first charge adhesive film passes through an inner region
of the second adhesive layer;

attaching the first adhesive layer to a first surface of the

main body after detaching the one of the first releasing
films, a portion of which is removed by punching;
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punching the second adhesive layer and one of the pair of
the second releasing films so that an outer line of the
second adhesive layer of the second charge adhesive
layer film corresponds to an area of the display unit; and

attaching the second adhesive layer to a second surface of
the main body after detaching the one of the second
releasing films from a punched side of the second adhe-
sive layer.

10. The method of claim 9, wherein attaching the metal
sheet to the encapsulation substrate includes:

detaching a remaining first releasing film by picking up
from a portion thereof on which the portion of the first
adhesive layer is punched; and

attaching the first adhesive layer from which the remaining
first releasing film is removed to the encapsulation sub-
strate.

11. The method of claim 9, wherein combining the encap-
sulation substrate with the base substrate on which the display
unit is formed includes:
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detaching a remaining second releasing film; and

combining the encapsulation substrate with the base sub-

strate so that the second adhesive layer from which the
remaining second releasing film is removed is attached
to a contact unit on the base substrate.

12. The method of claim 11, wherein the contact unit is a
passivation layer on the display unit.

13. The method of claim 9, wherein, in the prepared metal
sheet, the first adhesive layer has an area greater than that of
the second adhesive layer.

14. The method of claim 9, wherein the portion of the side
of the first adhesive layer is removed by punching a corner of
the first adhesive layer in a specific figure shape.

15. The method of claim 14, wherein the specific figure
shape includes a triangular shape.

16. The method of claim 9, wherein the main body includes
a metal layer and a resin layer.

17. The method of claim 16, wherein the metal layer
includes an aluminum layer and the resin layer includes a PET
layer.
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