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Disclosed is an organic light emitting display and a method
for manufacturing the same capable of preventing external
moisture or oxygen from being penetrated into an organic
light emitting diode. In particular, disclosed is an organic
light emitting display comprising an organic light emitting
diode array comprising a light emitting diode formed over a
substrate and an organic emission layer between a first elec-
trode and a second electrode, a sealing cover comprising at
least one organic film and at least one inorganic film, and a
sealing material formed along an edge of the sealing cover for
sealing a boundary of the substrate and the sealing cover and
a boundary of the organic film and the inorganic film of the
sealing cover.
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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD FOR MANUFACTURING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2007-0009702, filed on Jan. 30, 2007, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to an organic light
emitting display and a method for manufacturing the same.
[0004] 2. Discussion of Related Technology

[0005] An organic light emitting display is a type of flat
panel display which can emit light by using energy dis-
charged while an excited molecule is returning to the ground
state by locating the organic light emitting layer between the
two electrodes and applying voltages to the two electrodes.
The excited molecule is preferably generated when a hole and
an electron, which are introduced from two opposite elec-
trodes to an organic light emitting layer, are engaged.

[0006] The organic light emitting display is gaining recog-
nition as the next generation display because it has excellent
visibility, can be light-weight and slim, and can be driven with
alow voltage. However, the emission layer of an organic light
emitting diode can become damaged when it is exposed to
moisture or oxygen. Accordingly, so as to prevent damage to
the organic light emitting diode due to the moisture or oxy-
gen, an aspect of the present invention includes a sealing
means formed on a substrate on which the organic light emit-
ting diode is formed. The substrate may be made in multiple
layers, any of which may have circuitry formed thereon. The
sealing means may include a sealing substrate and/or a seal-
ing cover.

[0007] In conventional designs, the sealing substrate may
be formed of glass or metal. A peripheral region of the sealing
substrate is coated with an adhesive member, and the result-
ing object is adhered to a substrate. Next, UV light can be
irradiated to the sealing substrate coated with the adhesive
member to cure the adhesive member. However, a sealing
substrate formed of the glass or metal is not suitable to be used
in an organic light emitting display, which uses a flexible
substrate or a slimmed substrate. The foregoing discussion is
only to provide background information relating to the inven-
tion disclosed in this application and does not constitute an
admission of prior art.

SUMMARY

[0008] Oneaspect ofthe invention provides an organic light
emitting display comprising a substrate, an organic light
emitting diode array including a light emitting diode formed
at a pixel region of the substrate, a sealing cover, comprising
at least one organic film and at least one inorganic film,
laminated to the organic light emitting diode array, and a
sealing material formed along an edge of the sealing cover.
The sealing material can seal one or more of the boundaries
between the substrate and the sealing cover and one or more
of the boundaries between the organic film and the inorganic
film of the sealing cover. As used herein, the term boundary is
used to identify the interface between the various layers of
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material, including but not limited to the interface between
the various layers of organic film and inorganic film and
between the substrate and the organic film and the interface
between the substrate and the sealing cover. The organic light
emitting diode array preferably has a light emitting diode
formed at a pixel region of the substrate and an organic
emission layer between a first electrode and a second elec-
trode of the light emitting diode. Furthermore, the substrate
may include a pixel region and a non-pixel region formed at
the periphery of the pixel region

[0009] The sealing material may, but is not required to,
cover at least a part of the non-pixel region on the sealing
cover. The sealing material may be an organic material such
as, but not limited to, a thermosetting resin. Alternatively, the
sealing material may be an inorganic material such as, but not
limited to, a frit. The frit may include, butis not limited to, one
or more compounds from the group consisting of K,O,
Fe,O;, Sb,0,, Zn0O, P,0,, V,0, TiO,, Al,0,, WO,, SnO,
PbO, MgO, CaO, BaO, Li,O, Na,O, B,O;, TeO,, SiO,,
Ru,0, Rh,0, CuO, or Bi,0,.

[0010] Also, the sealing cover may have a thickness rang-
ing from about 1 to about 10 um. The organic film of the
sealing cover may be selected from, but is not limited to, any
one or more of the group comprised of epoxy, acrylate, or
urethaneacrylate. The inorganic film of the sealing cover may
be selected from, but is not limited to, any one or more of the
group comprised of ALO, or Si,0,, where the subscripts x
and y are integers.

[0011] Further, the sealing cover may include an organic
film and an inorganic film, which are alternately laminated.
Another aspect of the present invention provides the organic
light emitting display described above wherein the sealing
cover includes five organic films and five inorganic films
which are alternately laminated. The organic light emitting
display described above may further comprise a thin passiva-
tion layer formed on a cathode electrode of the organic light
emitting diode array. In this configuration, the sealing cover is
preferably laminated to the organic light emitting diode array
after the thin passivation layer has been formed on the cathode
electrode.

[0012] Another aspect of the invention involves a method
for manufacturing an organic light emitting display, compris-
ing the steps of providing an unfinished device comprising a
substrate comprising a pixel region and a non-pixel region
formed at a periphery of the pixel region and an organic light
emitting diode array including a light emitting diode formed
at the pixel region of the substrate and having an organic
emission layer between a first electrode and a second elec-
trode, forming a sealing cover including at least one organic
film and at least one inorganic film which are laminated on the
organic light emitting diode array to cover the light emitting
diode of the substrate, applying a sealing material along an
edge of the sealing cover for sealing a boundary of the sub-
strate and the sealing cover and a boundary of the organic film
and the inorganic film of the sealing cover, and curing the
sealing material. The sealing material may be coated by a
dispensing or screen printing method. The curing may be
performed by a laser beam, heat, UV, or other similar meth-
ods. If formed by the laser method, the laser would preferably
have a wavelength ranging from 800 nm to 1200 nm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above-mentioned and other features of the
inventions disclosed herein are described below with refer-
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ence to the drawings of various embodiments. The illustrated
embodiments are intended to illustrate, but not to limit the
inventions. The drawings contain the following Figures:
[0014] FIG.11is a cross-sectional view showing an organic
light emitting display according to the related art;

[0015] FIG. 2 is a cross-sectional view showing an organic
light emitting display according to an embodiment of the
present invention;

[0016] FIG. 3a is a plan view showing an organic light
emitting display according to another embodiment of the
present invention;

[0017] FIG. 3b1s across-sectional view of the organic light
emitting display illustrated in FIG. 3a taken along line A-A' of
FIG. 3a; and

[0018] FIG. 4 is a cross-sectional view showing an organic
light emitting display according to a further embodiment of
the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] Hereinafter, various embodiments according to the
present invention will be described with reference to the
accompanying drawings. It is to be understood that, when an
element of the present invention is described to be couped to
a second element, the first element may not only be directly
couped to the second element, but it may also be indirectly
couped to the second element via another element, or it may
be couped to other elements altogether. Further, items or
structures not necessary to the understanding of the present
invention have been omitted from the Figures and description
herein for purposes of enhancing the clarity of this disclosure.
[0020] FIG. 1 is a cross-sectional view showing a sealing
cover for covering an organic light emitting diode according
to the related art. With reference to FIG. 1, a conventional
organic light emitting display may include a substrate 10, an
organic light emitting diode array 20, an organic thin film 30,
and an inorganic thin film 40. The substrate may include a
pixel region as well as a non-pixel region formed at a periph-
ery of the pixel region (not shown). The organic light emitting
diode array may be formed at the pixel region of the substrate,
and may include an organic emission layer formed between a
first electrode and a second electrode. The sealing cover may
be formed by alternately laminating an organic film 30 and an
inorganic film 40 so as to prevent moisture or oxygen from
penetrating into an organic light emitting diode.

[0021] However, in aspects of the organic light emitting
display of the prior art, oxygen or moisture can penetrate the
organic light emitting diode at the boundary between the
substrate and the sealing cover and also at the boundary
between the organic film and the inorganic film of the sealing
cover. This can cause damage to the organic light emitting
diode.

[0022] FIG. 2 is a cross-sectional view showing an organic
light emitting display according to a first embodiment of the
present invention. The embodiment of the organic light emit-
ting display illustrated in FIG. 2 includes a substrate 10, an
organic light emitting diode array 20, a sealing cover that
consists of an organic film 30 and an inorganic film 40, and a
sealing material 50. The substrate 10 may be made in multiple
layers, any of which may have circuitry formed thereon. The
substrate 10 may include a pixel region and a non-pixel
region. The pixel region is a region that displays predeter-
mined images due to light emitted from the organic light
emitting diode. The non-pixel region may be formed at a
peripheral portion of the pixel region and, as the term is used
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herein, represents all regions on the substrate 10 except for the
pixel region. Thus, the organic light emitting diode array 20
may be formed at the pixel region of the substrate 10. The
organic light emitting diode array 20 includes an organic light
emitting diode that may have an organic emission layer
formed between a first electrode and a second electrode.

[0023] The organic light emitting diode array 20 can
include at least one organic light emitting diode, which has an
anode electrode, a cathode electrode, and an emission layer
(not shown). The anode electrode of the organic light emitting
diode can be electrically couped to a drain electrode of a thin
film transistor. The thin film transistor can be formed at a
lower surface of an opening of a pixel definition film. The
cathode electrode can be formed on the emission layer and the
pixel definition film. The emission layer can be laminated on
an upper portion of the anode electrode.

[0024] When a predetermined voltage is applied to the
anode electrode and the cathode electrode, holes injected
from the anode electrode are transported to the emission layer
through a hole transport layer forming the emission layer.
Further, electrons injected from the cathode electrode are
injected to the emission layer through an electron transport
layer. At this time, the electrons and holes are recombined
with each other at the emission layer to generate an exciton.
As the exciton changes from an excited state to a ground state,
a phosphorous molecule of the emission layer emits light to
form images.

[0025] Further, the organic light emitting diode array 20
can further include a thin passivation layer 60 in order to
prevent external oxygen or moisture from penetrating and
damaging the cathode electrode. The thin passivation layer 60
protects a cathode electrode of an organic light emitting
diode.

[0026] In the embodiment illustrated in FIG. 2, the sealing
cover preferably includes an organic film 30 and an inorganic
film 40 for sealing at least a pixel region on the substrate 10.
The organic film 30 and the inorganic film 40 are alternately
laminated in order to prevent moisture or oxygen from pen-
etrating into the organic light emitting diode array 20. The
sealing cover may have a thickness ranging from about 1 to
about 10 pum. A sealing substrate in a general organic light
emitting display may have a thickness greater than 200 pm.
The organic film 30 of the sealing cover may be, but is not
required to be, selected from the group consisting of epoxy,
acrylate, or urethaneacrylate. The inorganic film of the seal-
ing cover may be, but is not required to be, one selected from
the group consisting of A1,O, or 5i,0,, where the subscripts x
and y are integers.

[0027] The sealing material 50 may be comprised of an
organic or inorganic material. The sealing material 50 may be
formed to seal a boundary between the substrate 10 and the
sealing cover, which consists of the organic film 30 and the
inorganic film 40, and the boundary between the organic film
30 and the inorganic film 40 of the sealing cover. The sealing
material 50 prevents moisture or oxygen from penetrating
between the substrate 10 and the sealing cover and from
penetrating between the organic film 30 and the inorganic
film 40 of the sealing cover.

[0028] The organic material of the sealing material 50 may
be a thermosetting resin or a UV thermosetting resin. The
thermosetting resin is a resin that is hardened when heat is
applied thereto. When the thermosetting resin is heated dur-
ing the forming processes, a chemical reaction occurs. This
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chemical reaction causes cross-links to form in the thermo-
setting resin, which cause the thermosetting resin to perma-
nently harden and set.

[0029] The inorganic material of the sealing material 50
may be a frit comprising fine particles of reined glass. The frit
preferably includes at least one compound selected from the
group consisting of K,0, Fe,0;, Sb,0;, Zn0O, P,0,, V,0;,
Ti0,,Al, 05, WO,, SnO, PbO, MO, Ca0, BaO, Li,0, Na,O,
B,0;, TeO,, Si0,, Ru,0, Rh,0, CuO, or Bi,0,. The fine
particles of the frit have a size ranging from 2 to 30 pm.

[0030] Furthermore, the frit can include injection material
or other additional material. The injection material or other
additional material preferably adjusts the composite material
to have a unique thermal expansion value. More particularly,
the frit preferably includes injection material or additional
material having transition element metals such as Cr. Fe, Mn,
Co, or Cu, which can adjust the thermal expansion coefficient
of the frit. After a solvent is added and coated to the frit along
an edge of the sealing cover, which is in a paste state, it is
cured so that the frit can be formed in a desired pattern at a
desired position. Ethyl cellulose, nitro cellulose, hydroxide
propyl cellulose may be used for this process.

[0031] FIG. 3a is a plan view showing an organic light
emitting display according to another embodiment of the
present invention. FIG. 34 is a cross-sectional view of the
organic light emitting display taken along line A-A' of FIG.
3a. The organic light emitting display according to the
embodiment illustrated in FIGS. 34 and 35 has substantially
the same constructions and functions as those of the organic
light emitting display according to the first embodiment. The
range ofthe coating region of the sealing material 50 can vary.
The coating region of the sealing material 50 can seal only the
boundary between the substrate 10 and the sealing cover (i.e.,
the alternating layers consisting of the organic film 30 and the
inorganic film 40) and/or the boundary between the organic
film 30 and the inorganic film 40 of the sealing cover. The
coating region of the sealing material 50 can alternatively
cover all surfaces except the pixel region on the substrate, that
is, all surfaces except for a region designed to display prede-
termined images due to light emitted from an organic light
emitting diode. As illustrated in FIGS. 3a and 35, the sealing
material 50 does not penetrate the pixel region. This avoids
size limitations of a display screen of the organic light emit-
ting display type that may otherwise occur.

[0032] FIG. 4 is a cross-sectional view showing an organic
light emitting display according to a further embodiment of
the present invention. As shown in FIG. 4, the organic light
emitting display has substantially the same construction and
function as the organic light emitting display according to the
second embodiment. The difference is that there are five each
of the organic film 30 and the inorganic film 40, alternately
disposed. These additional films may further enhance the
effectiveness of preventing external moisture or oxygen from
penetrating the organic light emitting diode array 20.

[0033] Similar to the first embodiment of the present inven-
tion, the sealing material 50 can be formed to seal the bound-
ary of the substrate 10 and the sealing cover, which consists of
the multiple layers of organic film 30 and inorganic film 40, as
well as the boundary of the organic film 30 and inorganic film
40 of the sealing cover. Otherwise, as in the second embodi-
ment of the present invention, the sealing material 50 may be
formed to cover all surfaces except the surface defined by the
pixel region.
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[0034] A preferred method for manufacturing the organic
light emitting display will now be described. The first step of
the method for manufacturing the organic light emitting dis-
play may involve preparing the substrate. Here, the substrate
may include a pixel region as well as a non-pixel region
formed at a peripheral portion of the pixel region. An organic
light emitting diode array is formed on the pixel region. The
organic light emitting diode array can include an organic light
emitting diode having an organic emission layer formed
between a first electrode and a second electrode. Next, a thin
passivation layer can be formed on a cathode electrode of the
organic light emitting diode array to sufficiently cover the
cathode electrode. Subsequently, a sealing cover may be
formed to cover the organic light emitting diode of the sub-
strate. The sealing cover may be formed by sequentially lami-
nating respective layers consisting of an organic film and an
inorganic film. Thereafter, a sealing material may be applied
to seal the boundary between the substrate and the sealing
cover as well as the boundary of the organic film and the
inorganic film of the sealing cover, along an edge of the
sealing cover. Such a sealing material may be formed by a
dispensing or screen printing method.

[0035] In the dispensing method, when forming a sealing
material at an upper portion of the sealing cover, after the
sealing cover is coated with the sealing material to have a
predetermined shape and amount using a nozzle, the resulting
object is preferably cured by a laser beam or by UV methods
of the type commonly practiced in the art.

[0036] Furthermore, in the screen printing method, upon
forming the sealing material, impurities at an upper portion of
the sealing cover are preferably removed. Next, the surfaces
that are not desired to be coated are masked. The remaining
surfaces may be coated with the sealing material, and the
sealing material may be squeezed by a squeeze machine. The
resulting structure is cured by using UV light, by heating the
structure to between approximately 400° C. to 600° C., or by
applying a laser beam having a wavelength of approximately
800 nm to approximately 1200 nm. When the sealing material
is an organic material, it is preferable to cure the sealing
material by applying heator UV light. Alternatively, when the
sealing material is an inorganic material, it is preferable to
cure the sealing material by using a laser. When performing
the screen printing method, a coated surface has a flat shape,
the thickness of the coated surface is small, and the coated
surface easily adheres to the sealing cover.

[0037] Although these inventions have been disclosed in
the context of certain preferred embodiments and examples, it
will be understood by those skilled in the art that the present
inventions extend beyond the specifically disclosed embodi-
ments to other alternative embodiments and/or uses of the
inventions and obvious modifications and equivalents thereof
In addition, while several variations of the inventions have
been shown and described in detail, other modifications,
which are within the scope of these inventions, will be readily
apparent to those of skill in the art based upon this disclosure.
It is also contemplated that various combination or sub-com-
binations of the specific features and aspects of the embodi-
ments may be made and still fall within the scope of the
inventions. It should be understood that various features and
aspects of the disclosed embodiments can be combined with
or substituted for one another in order to form varying modes
of the disclosed inventions. Thus, it is intended that the scope
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of at least some of the present inventions herein disclosed
should not be limited by the particular disclosed embodi-
ments described above.

[0038] For example, the range of coverage of the sealing
material may be such that it is limited to only the boundary
between an organic film and an inorganic film. However, it
may also extend to a side surface of the substrate.

What is claimed is:

1. An organic light emitting display comprising:

an organic light emitting diode array comprising a light

emitting diode formed over a substrate and an organic
emission layer between a first electrode and a second
electrode;

a sealing cover comprising at least one organic film and at

least one inorganic film; and

a sealing material formed along an edge of the sealing

cover for sealing a boundary of the substrate and the
sealing cover and for further sealing a boundary of the
organic film and the inorganic film of the sealing cover.

2. The organic light emitting display as claimed in claim 1,
wherein at least one of said organic film and inorganic film
contacts the organic light emitting diode array.

3. The organic light emitting display as claimed in claim 1,
further comprising a passivation layer formed on one of the
first and second electrodes of the organic light emitting diode
array.

4. The organic light emitting display as claimed in claim 3,
wherein at least one of said organic film and said inorganic
film contacts said passivation layer.

5. The organic light emitting display as claimed in claim 1,
wherein the organic film of the sealing cover comprises at
least one material selected from the group consisting of
epoxy, acrylate, and urethaneacrylate.

6. The organic light emitting display as claimed in claim 1,
wherein the inorganic film of the sealing cover comprises at
least one material selected from the group consisting of AL O,
and Si,0,, where x and y are integers.

7. The organic light emitting display as claimed in claim 1,
wherein the sealing cover comprises two or more organic
films and two or more inorganic films, wherein each of said
two or more organic films is alternately disposed with each of
said two or more inorganic films.

8. The organic light emitting display as claimedin claim 1,
wherein the sealing cover comprises five organic films and
five inorganic films which are alternately disposed.

9. The organic light emitting display as claimed in claim 1,
wherein the sealing cover has a thickness ranging from about
1 to about 10 um.
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10. The organic light emitting display as claimed in claim
1, wherein the sealing material comprises an organic material.

11. The organic light emitting display as claimed in claim
10, wherein the organic material comprises a thermosetting
resin.

12. The organic light emitting display as claimed in claim
10, wherein the organic material comprises a UV curable
resin.

13. The organic light emitting display as claimed in claim
1, wherein the sealing material comprises an inorganic mate-
rial.

14. The organic light emitting display as claimed in claim
13, wherein the inorganic material comprises a frit.

15. The organic light emitting display as claimed in claim
14, wherein the frit comprises at least one material selected
from the group consisting of: K,0O. Fe,05, Sb,0;, Zn0,
P,0s,V,04, Ti0,, Al,05, WO;, SnO, PhO, MgO, Ca0, BaO,
Li,0, Na,O, B,0;, TeO,, SiO,, Ru,0, Rh,0, CuO, and
Bi,0,.

16. The organic light emitting display as claimed in claim
1, wherein the sealing material generally surrounds the
organic light emitting diode array.

17. A method for manufacturing an organic light emitting
display, comprising the steps of:

providing an unfinished device comprising an organic light

emitting diode array, said organic light emitting diode
array comprising a light emitting diode formed over a
substrate and an organic emission layer between a first
electrode and a second electrode;

forming a sealing cover comprising at least one organic

film and at least one inorganic film, which is laminated
over the organic light emitting diode array to cover the
light emitting diode of the substrate;
forming a sealing material along an edge of the sealing
cover for sealing a boundary of the substrate and the
sealing cover and for sealing a boundary of the organic
film and the inorganic film of the sealing cover; and

curing the sealing material so as to further inhibit the pen-
etration of oxygen or moisture into the sealing cover or
the organic light emitting diode array.

18. The method as claimed in claim 17, wherein the sealing
material is formed by a dispensing or screen printing method.

19. The method as claimed in claim 17, wherein the curing
is performed by applying a laser beam, heat, or UV to the
sealing material.

20. The method as claimed in claim 19, wherein the laser
beam has a wavelength ranging from about 800 nm to about
1200 nm.
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