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7) ABSTRACT

An OLED display includes a substrate, an organic light emit-
ting element formed on the substrate, and an encapsulation
body formed on the organic light emitting element, and the
encapsulation body includes a first structure having a receiv-
ing portion and a second structure having thermal conductiv-
ity and received in the receiving portion.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2013-0080550, filed on
Jul. 9, 2013, which is hereby incorporated for all purposes as
if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the described technol-
ogy relate to an organic light emitting diode (OLED) display.
More particularly. the illustrated embodiments relate to an
encapsulation structure of an organic light emitting element.
[0004] 2. Description of the Background

[0005] An organic light emitting diode (OLED) display is
generally formed by forming a plurality of organic light emit-
ting elements on a substrate. In this process, a function of the
organic light emitting element may be deteriorated when
organic light emitting elements are exposed to an external
environment such as moisture or oxygen. Therefore, the
organic light emitting element is sealed by an encapsulation
body to prevent functional deterioration. As an encapsulation
body, a glass substrate or a metal sheet may be applied.
[0006] The above information disclosed in this Back-
ground section is only to set up Applicant’s recognition of
problems within existing art and merely for enhancement of
understanding of the background of the invention based on
the identified source of problems, and therefore the above
information cannot be used as prior art in determining obvi-
ousness into the present invention.

SUMMARY

[0007] Exemplary embodiments of the present invention
provide an organic light emitting diode (OLED) display
including an encapsulation body of an organic light emitting
element that can make a slim OLED display without affecting
the organic light emitting element.

[0008] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0009] Still other aspects, features, and advantages of the
present invention are readily apparent from the following
detailed description, simply by illustrating a number of par-
ticular embodiments and implementations, including the best
mode contemplated for carrying out the present invention.
The present invention is also capable of other and different
embodiments, and is its several details can be modified in
various obvious respects, all without departing from the spirit
and scope of the present invention. Accordingly, the drawing
and description are to be regarded as illustrative in nature, and
not as restrictive.

[0010] Exemplary embodiments of the present invention
disclose an organic light emitting diode (OLED) display. The
display includes a substrate. The display includes an organic
light emitting element formed on the substrate. The display
includes an encapsulation body formed on the organic light
emitting element. The encapsulation body includes a first
structure including a receiving portion. The encapsulation
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body also includes a second structure comprising thermal
conductivity and provided in the receiving portion.

[0011] Exemplary embodiments of the present invention
disclose a method for manufacturing of an organic light emit-
ting diode (OLED) display. The method includes providing a
first structure comprising a plurality of receiving portions.
The method includes providing a second structure compris-
ing thermally conductive members in the plurality of receiv-
ing portions. The method also includes combining the first
structure and the second structure, wherein the combined
structure covers the organic light emitting element on a sub-
strate.

[0012] Exemplary embodiments of the present invention
disclose a display. The display includes a layer of organic
light emitting element disposed between electrodes compris-
ing ananode, cathode and a substrate. The display includes an
encapsulation body including a first structure and a second
structure. The first structure comprising a plurality of receiv-
ing portions. The second structure including thermally con-
ductive members in the plurality of receiving portions. The
first structure is combined to the second structure, wherein the
combined structure is configured to cover the organic light
emitting element on a substrate.

[0013] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a cross-sectional side view of an organic
light emitting diode (OLED) display according to a first
exemplary embodiment.

[0015] FIG. 2 to FIG. 5 are cross-sectional views for illus-
trating a manufacturing process of an encapsulation body of
the OLED display according to the first exemplary embodi-
ment.

[0016] FIG. 6is abottom view of the encapsulation body of
the OLED display according to exemplary embodiments.
[0017] FIG. 7 to FIG. 9 are cross-sectional views for illus-
trating a manufacturing process of an encapsulation body of
an OLED display according to a second exemplary embodi-
ment.

[0018] FIG. 10 is a cross-sectional side view of the OLED
display according to the second exemplary embodiment.
[0019] FIG. 11 is a bottom view of a first structure of an
encapsulation body according to a third exemplary embodi-
ment.

[0020] FIG. 12 is atop plan view of a second structure of an
encapsulation body io according to a third exemplary
embodiment.

[0021] FIG. 13 is a bottom view of a first structure of an
encapsulation body according to a fourth exemplary embodi-
ment.

[0022] FIG. 14 is a top plan view of an encapsulation body
according to a fourth exemplary embodiment.

[0023] FIG. 15 is a cross-sectional side view of an OLED
display according to a fifth exemplary embodiment.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0024] An organic light emitting diode (OLED) and
method for making an organic light emitting diode (OLED)
are disclosed. In the following description, for the purposes of
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explanation, numerous specific details are set forth in order to
provide a thorough understanding of the present invention. It
is apparent, however, to one skilled in the art that the present
invention may be practiced without these specific details or
with an equivalent arrangement. In other instances, well-
known structures and devices are shown in block diagram
form in order to avoid unnecessarily obscuring the present
invention.

[0025] Exemplary embodiments will now be described
more fully hereinafter with reference to the accompanying
drawings; however, they may be embodied in different forms
and should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the example embodiments to those
skilled in the art.

[0026] The drawings and description are to be regarded as
illustrative in nature and not restrictive, and like reference
numerals designate like elements throughout the specifica-
tion. The size and thickness of the components shown in the
drawings are optionally determined for better understanding
and ease of description, and the present invention is not lim-
ited to the examples shown in the drawings.

[0027] Itwill be understood that when an element such as a
layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present.

[0028] It will be understood that for the purposes of this
disclosure, “at least one of X, Y, and Z” can be construed as X
only, Y only, Z only, or any combination of two or more items
X,Y,and Z (e.g., XYZ, XYY, YZ, Z7).

[0029] Hereinafter, an organic light emitting diode (OLED)
display 100 according to a first exemplary embodiment will
be described with reference to FIG. 1 to FIG. 6.

[0030] FIG.1isacross-sectional view ofthe OLED display
100 according to the first exemplary embodiment.

[0031] As shown in FIG. 1, for example, the OLED display
may include a substrate 110, an organic light emitting ele-
ment 120 formed on the substrate 110, an adhesive layer 130
formed on the organic light emitting element 120, and an
encapsulation body 140 formed on the adhesive layer 130.
[0032] The encapsulation body 140 is provided to protect
the organic light emitting s element 120 from external envi-
ronment such as moisture or oxygen by covering the organic
light emitting element 120. For example, the encapsulation
body 140 may be formed of a first structure 142 having a
receiving portion 141, and a second structure 143 having
thermal conductivity provided in the receiving portion 141.
[0033] Insome examples, the substrate 110 may be formed
of a transparent insulating substrate made of at least one of
glass, quartz, and ceramic, or may be formed of a plastic
substrate. The substrate 110 may include a display area for
displaying an image and a non-display area formed at an
external side of the display area. The non-display area may be
divided into a sealing area and a pad area.

[0034] Theadhesive layer 130 fixes the encapsulation body
140to the substrate 110, and may be large enough to cover the
display area and the sealing area. Therefore, the pad area of
the substrate 110 may be exposed to the outside by a prede-
termined width rather than being overlapped with the adhe-
sive layer 130.

[0035] For example, a driving circuit (not shown) may be
formed on the substrate 110. The driving circuit is formed of
circuit elements, each including a plurality of thin film tran-
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sistors and a capacitor, and drives the organic light emitting
element 120 by being electrically connected thereto.

[0036] The organic light emitting element 120 emits light
according to a driving signal received from the driving circuit.
In this case, the organic light emitting element 120 may be
divided into a light emission area where light is substantially
emitted and a non-light emission area disposed at the periph-
ery of the light emission area.

[0037] The structure of the organic light emitting element
120 and the driving circuit is not limited to the illustrated
drawings, and may have various structures within a scope that
can s be easily modified by a person skilled in the art accord-
ing to a direction in which an image is displayed with light
emitted from the organic light emitting element 120.

[0038] 1Inorder to suppress permeation of moisture or oxy-
gen into an organic emission layer of the organic light emit-
ting element 120, an upper portion of the organic light emit-
ting element 120 is sealed by the encapsulation body 140.
That is, the encapsulation body 130 is io disposed on the
substrate 110 where the organic light emitting element 120 is
formed so as to cover the organic light emitting element 120.
[0039] In order to minimize expansion during a thermal-
curing process, the encapsulation body 140 may be formed by
combining the first structure 142 having relatively high ther-
mal conductivity and the second structure 143 having a rela-
tive low expansion is characteristic.

[0040] Forexample, the first structure 142 may be a highly
thermally conductive metal, having relatively high thermal
conductivity such as at least one of aluminum, copper, and
silver.

[0041] The second structure 143 may be a low thermally
expandable material, having a relatively low thermal expan-
sion coefficient such as at least one of invar, tungsten, and
silicon.

[0042] In the first exemplary embodiment, the first struc-
ture 142 and the second structure 143 are respectively made
of aluminum and invar.

[0043] Forexample, FIG. 2 shows the second structure 143
before being combined with the first structure 142, and the
second structure 143 may be formed by a punching method on
a second member made of invar on a release film 150. Thus,
the second structure 143 has a thickness t, and as shown in
FIG. 6, the second structure 143 may have a lattice-shaped
pattern, but the shape of the second structure 143 is not
limited thereto.

[0044] For example, FIG. 3 shows the first structure 142
where the receiving portion 141 is formed in a first member
made of aluminum, and the receiving portion 141 may be
formed of cavity having a depth of d formed by half-etching.
Here, the receiving portion 141 may have a lattice shape
corresponding to the pattern of the second structure 143 so as
to receive the second structure 143. Furthermore, the depth d
of each receiving portion 141 may be equivalent to the thick-
ness t of the second structure 143.

[0045] For example, FIG. 4 shows a shape of the second
structure 143 combined in the receiving portions 141 of the
first structure 142 before the release film 150 is released from
the second structure 143. FIG. 5 shows the shape of the
second structure 143 having the release film 150 of FIG. 4
removed from the second structure 143. That is, the release
film 150 is removed from the second structure 143 after the
second structure 143 is received in the receiving portion 141
of the first structure 142.
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[0046] FIG. 6 shows a shape of combination of the first
structure 142 and the second structure 143. For example, the
shape of the receiving portion 141 formed in the first structure
142 and the shape of the second structure 143 are equivalent
to each other for combination of the first structure 142 and the
second structure 143.

[0047] In some examples, the first structure 142 and the
second structure 143 may be combined to each other by an
adhesive or an adhesive layer such as an adhesive film, or may
be combined to each other by a method such as a surface
treatment, heat treatment, or compression.

[0048] As described, the OLED display 100 including an
encapsulation body 140 can suppress thermal expansion of
the encapsulation body 140, particularly, the first structure
142, during a thermal-curing process performed in the manu-
facturing process. This is because that the second structure
143 received in the first structure 142 has a low thermal
expansion characteristic so that thermal expansion of the first
structure 142 can be suppressed.

[0049] Further, the combination structure of the first struc-
ture 142 and the second structure 143 combined with each
other with a lattice-shaped pattern may improve a strength
characteristic of the encapsulation body 140, and may also
improve an impact-resistance characteristic of the OLED dis-
play 100 due to the combination structure of the first and
second structure 142 and 143.

[0050] FIGS. 7 to FIG. 9 are provided for illustration of a
manufacturing process of an encapsulation body of an OLED
display according to a second exemplary embodiment. FIG.
10 is a cross-sectional side view of the OLED display accord-
ing to the second exemplary embodiment.

[0051] As shown in FIG. 7, for example, a second structure
143" formed on a release film 150 has a thickness t', and the
thickness t' of each of the second structure 143" of the second
exemplary embodiment is larger than a depth d of receiving
portions 141 of the first structure 142.

[0052] Forexample, FIG. 8 shows that the second structure
143' is combined to the receiving portion of the first structure
142. FIG. 9 shows that the release film 150 is removed from
the second structure 143" after combination of the second
structure 143" and the first structure 142.

[0053] FIG. 10 is a cross-sectional side view of an OLED
display 200 having an encapsulation body 140 that includes
the first structure 142 and the second structure 143", and a part
of each of the second structure 143" is protruded from the
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surface of the first structure 142. Therefore, when the encap-
sulation body 140 contacts an adhesive layer 130, a contact
area can be increased so that adherence with the adhesive
layer 130 can be further increased.

[0054] FIG. 11 and FIG. 12 respectively show a first struc-
ture 300 and second structure 304 of an encapsulation body
according to a third exemplary embodiment, and the second
structure 304 of the third exemplary embodiment may have a
circular-shaped pattern. Thus, the first structure 300 is pro-
vided with receiving portions 302 having a circular-shaped
pattern. The first structure 300 and the second structures 304
may be provided like the first and second structures 142 and
143 of FIG. 1, or alternatively, they may be provided like the
first and second structures 142 and 143'of FIG. 10.

[0055] FIG. 13 and FIG. 14 respectively show a first struc-
ture 400 and a second structure 404 of an encapsulation body
according to a fourth exemplary embodiment, and the second
structure 404 of the fourth exemplary embodiment may have
a radial-shaped pattern. Thus, the first structure 400 is pro-
vided with a receiving portion 402 having a radial-shaped
pattern. The first structure 400 and the second structures 404
may be provided like the first and second structures 142 and
143 of FIG. 1, or alternatively, they may be provided like the
first and second structures 142 and 143'of FIG. 10.

[0056] FIG. 15 is a cross-sectional side view of an OLED
display 500 according to a fifth exemplary embodiment, and
the OLED display 500 may further include a protection layer
502 disposed on a first structure 142 in addition to constituent
elements of the OLED display of the first exemplary embodi-
ment. The protection layer 502 may include polyethylene
terephthalate (PET).

[0057] Table 1 shows comparison between Experimental
Examples 1 and 2 where the encapsulation body of the present
invention is applied and Comparative Examples 1, 2,3, and 4.
Experimental Examples 1 and 2 are the OLED displays of the
first and fifth exemplary embodiments, the Comparative
Example 1 is an OLED display of which an encapsulation
body is formed of one aluminum layer, the Comparative
Example 2 is an OLED display of which an encapsulation
body is formed of a protection layer formed of one aluminum
layer and a PET, the Comparative Example 3 is an OLED
display of which an encapsulation body is formed of two
aluminum layers, and the Comparative Example 4 is an
OLED display of which an encapsulation body is formed as a
protection layer formed of two aluminum layers and a PET.

TABLE 1

Experimental — Experimental — Comparative Comparative Comparative Comparative

Example 1 Example 2 Example 1 Example2  Example3  Example 4
Structure Exemplary Exemplary single single double double
of Embodiment 1 Embodiment3  aluminum aluminum aluminum aluminum
encapsulation layer layer + PET  layer layer + PET
body
Scratch- 9H 9H 5H TH 6H 8H
resistance
Pressure 90 kgf 100 kgf 50 kgt 70 kgf 60 kgf 80 kgf
load
Point load 20 kgf 25 kef 5 kef 15 kgf 10 kgf 20 kef
Thermal 0.001% 0.001% 0.01% 0.01% 0.01% 0.01%

expansion
rate
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[0058] As shown in Table 1, Experimental Examples 1 and
2 using the encapsulation body according to the present
invention have high scratch resistance, high pressure load,
and high point load on average compared to Comparative
Examples 1, 2, 3, and 4, and have relatively low thermal
expansion rates.

[0059] According to the exemplary embodiments, an
encapsulation body where the first structure having high thet-
mal conductivity and the second structure having a low ther-
mal expansion characteristic are combined with each other
and are used as an encapsulation substrate so that thermal
expansion of the encapsulation substrate due to a thermal-
curing process can be suppressed compared to a case in which
only ametallic materialis used as the encapsulation substrate.
Prevention of deformation of the encapsulation substrate can
prevent formation of an unnecessary space, and this may act
as an important factor for realization of a slim OLED display.
[0060] In addition, strength of the encapsulation body can
be reinforced according to a combination relationship
between the first structure and the second structure, and
accordingly, an impact-resistance characteristic of an OLED
display having the combination relationship io between the
first structure and the second structure can be effectively
improved. Furthermore, heat generated in driving of the
OLED display can be smoothly discharged to the outside due
to the thermal conductivity of the first structure, and thus
deterioration of the organic light emitting element due to heat
can be prevented and the life-span of the display can be
extended.

[0061] It will be apparent to those skilled in the art that
various modifications and is variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting diode (OLED) display, com-
prising:

a substrate;

an organic light emitting element disposed on the sub-
strate; and

an encapsulation body disposed on the organic light emit-
ting element, the encapsulation body comprising:

a first structure comprising a receiving portion, and a sec-
ond structure comprising thermal conductivity and dis-
posed in the receiving portion.

2. The OLED display of claim 1, wherein the first structure

comprises at least one of aluminum, copper, and silver.

3. The OLED display of claim 1, wherein the second struc-
ture comprises at least one of invar, tungsten, and silicon.

4. The OLED display of claim 1, wherein the second struc-
ture comprises a lattice-shaped pattern, a radial-shaped pat-
tern, or a circular-shaped pattern.

5. The OLED display of claim 1, wherein the receiving
portion is a cavity formed in the first structure.

6. The OLED display of claim 5, wherein the receiving
portion has a lattice-shaped pattern, a radial-shaped pattern,
or a circular-shaped pattern.

7. The OLED display of claim 1, further comprising:

an adhesive layer disposed between the first structure and
the second structure.

8. The OLED display of claim 5, wherein the thickness of

the second structure is greater than the depth of the cavity.
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9. The OLED display of claim 1, wherein the encapsulation
body further comprises a protection layer disposed on the first
structure.

10. A method for manufacturing of an organic light emit-
ting diode (OLED) display, the method comprising:

forming a first structure comprising a plurality of receiving

portions;

disposing a second structure comprising thermally con-

ductive members in the plurality of receiving portions;
and

combining the first structure and the second structure,

wherein the combined structure covers an organic light
emitting element on a substrate.

11. The manufacturing method of the OLED display of
claim 10, wherein the second structure is formed by a punch-
ing process.

12. The manufacturing method of the OLED display of
claim 10, wherein the receiving portion is formed by a half-
etching process.

13. The manufacturing method of the OLED display of
claim 10, wherein the second structure is formed on a release
film, and the release film is removed from the second structure
after the second structure is disposed in the receiving por-
tions.

14. A display, comprising:

an layer of organic light emitting layer disposed between

an anode, and a cathode and on a substrate; and

an encapsulation body comprising a first structure and a

second structure,

the first structure comprising a plurality of receiving por-

tions, and

the second structure comprising thermally conductive

members in the plurality of receiving portions, wherein
the first structure is combined to the second structure, and
wherein

the combined structure is configured to cover the organic

light emitting element on a substrate.

15. The display of claim 14, wherein the first structure
comprises at least one of aluminum, copper, and silver.

16. The display of claim 14, wherein the second structure
comprises at least one of invar, tungsten, and silicon.

17. An organic light emitting diode (OLED) display, com-
prising:

a substrate;

an organic light emitting element disposed on the sub-

strate; and

an encapsulation body disposed on the substrate and

encapsulating the organic light emitting element, the
encapsulation body comprising at least one of alumi-
num, copper, and silver and at least one of invar, tung-
sten, and silicon at least partially embedded in the at
least one of aluminum, copper, and silver.

18. The display of claim 17, wherein the at least one of
aluminum, copper, and silver forms a first structure compris-
ing a polygonal shape with protrusions, and the at least one of
invar, tungsten, and silicon forms a second structure compris-
ing a polygonal shape with holes such that the protrusions of
the first structure are disposed in the holes of the second
structure.

19. The display of claim 17, wherein the at least one of
aluminum, copper, and silver forms a first structure compris-
ing circular-shaped receiving portions, and the at least one of
invar, tungsten, and silicon forms a second structure compris-
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ing circular-shaped patterns respectively disposed in the cir-
cular-shaped receiving portions of the second structure.

20. The display of claim 17, wherein the at least one of
aluminum, copper, and silver forms a first structure compris-
ing radial-shaped receiving portions, and the at least one of
invar, tungsten, and silicon forms a second structure compris-
ing radial-shaped patterns respectively disposed in the radial-
shaped receiving portions of the second structure

# % % k&
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