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Description

[0001] The presentinvention relates to an organic light
emitting display apparatus and a manufacturing method
thereof.

[0002] An organic light emitting display apparatus may
include an organic light emitting device including a hole
injection electrode, an electron injection electrode, and
an organic light emitting layer between the electrodes.
The organic light emitting display apparatus is a self-emit-
ting type display device that generates light as excitons,
which are generated by combination of holes (injected in
the hole injection electrode) and electrons (injected in
the electron injection electrode) in the organic light emit-
ting layer, fall from an exited state to a ground state.
[0003] The organic light emitting display apparatus,
which is a self-emitting type display apparatus, does not
need a separate light source. As such, the organic light
emitting display apparatus may be operated in a low volt-
age and formed in a light, thin form, and is becoming the
center of public attention as a next-generation display
apparatus due to high quality properties such as a wide
vision angle, a high contrast, a high response speed, etc.
[0004] US2010/159792, US2001/044035 and
US2006/216951 relate to encapsulation layers for OLED
display devices.

[0005] Accordingtoan aspect of the presentinvention,
there is provided an organic light emitting display appa-
ratus according to claim 1.

[0006] According to another aspect of the present in-
vention, there is provided a method of manufacturing an
organic light emitting display apparatus according to
claim 8. Optional features are set out in the dependent
claims.

[0007] Features will become apparent to those of skill
in the art by describing in detail example embodiments
with reference to the attached drawings in which:

FIG. 1 is a cross-sectional diagram schematically
illustrating an organic light emitting display appara-
tus according to an example embodiment;

FIG. 2 is an enlarged cross-sectional diagram illus-
trating a display unit of the organic light emitting dis-
play apparatus of FIG. 1;

FIGS. 3 and 4 are cross-sectional diagrams illustrat-
ing modified examples of the organic light emitting
display apparatus of FIG. 1; and

FIGS. 5to 7 are cross-sectional diagrams schemat-
ically illustrating a method of manufacturing the or-
ganic light emitting display apparatus of FIG. 1.

[0008] Example embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, they may be embodied in differ-
ent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thor-
ough and complete, and will fully convey the scope of
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the example embodiments to those skilled in the art.
[0009] In the drawing figures, dimensions may be ex-
aggerated for clarity of illustration. It will be understood
that when an element s referred to as being "on" another
element, it can be directly on the other element, or one
or more intervening elements may also be present. It will
also be understood that when an element is referred to
as being "under" another element, it can be directly un-
der, or one or more intervening elements may also be
present. It will also be understood that when an element
is referred to as being "between" two elements, it can be
the only element between the two elements, or one or
more intervening elements may also be present. In the
case where a position relationship between two items
are described with the terms "on ~," "on the top of ~," or
the like, one or more items may be interposed therebe-
tween unless a description is given without the term "di-
rectly." Like reference numerals refer to like elements
throughout.

As used herein, the term "and/or" includes any and all
combinations of one or more of the associated listed
items. Expressions such as "at least one of," when pre-
ceding a list of elements, modify the entire list of elements
and do not modify the individual elements of the list.
The terms such as "first" and "second" may be used to
describe various components, but the components
should not be limited by such terms. The terms are used
only to distinguish one component from another compo-
nent.

FIG. 1 is a cross-sectional diagram schematically illus-
tratingan organiclight emitting display apparatus accord-
ing to a reference embodiment, and FIG. 2 is an enlarged
cross-sectional diagram illustrating a display unit of the
organic light emitting display apparatus of FIG. 1.
Referring to FIGS. 1 and 2, an organic light emitting dis-
play apparatus 10 according to this reference embodi-
ment includes a substrate 100, a display unit 200 on the
substrate 100, and an encapsulation layer 300 for sealing
the display unit 200.

The substrate 100 may be a flexible substrate, and may
be formed of, e.g., a plastic having superior heat-resist-
ance and durability, such as polyimide, polyethylene
terephthalate (PET), polycarbonate, polyethylene naph-
thalate, polyarylate (PAR), polyetherimide, etc. However,
embodiments of the invention are not limited to these
examples, and the substrate 120 may be formed of a
material such as metal, glass, etc.

[0010] The display unit 200 may include an organic
thin-film transistor layer 200a and a pixel unit 200b. The
pixel unit 200b may be an organic light emitting device.
Hereinafter, the display unit 200 will be described in detail
with reference to FIG. 2.

[0011] A buffer layer 212 may be formed on the sub-
strate 100. The buffer layer 212 may help prevent infil-
tration of impurities and other elements through the sub-
strate 100 and may help provide a flat plane on the upper
side of the substrate, and may be formed of various ma-
terials for performing such roles. For example, the buffer
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layer 212 may contain an inorganic material such as sil-
icon oxide, silicon nitride, silicon oxynitride, aluminum
oxide, aluminum nitride, titanium oxide, titanium nitride,
etc., or an organic material such as polyimide, polyester,
acryl, etc., and/or may be formed of a laminate of such
materials.

[0012] The thin-film transistor (TFT) layer 200a may
be formed on the buffer layer 212. The present embod-
iment illustrates a top-gate type thin-film transistor as an
example of the thin-film transistor layer 200a, but a thin-
film transistor having a different structure may also be
used.

[0013] The thin-film transistor layer 200a may include
an active layer 221, a gate electrode 222, and source
and drain electrodes 223.

[0014] Insome embodiments, the active layer 221 may
be formed by a semiconductor material on the buffer layer
212, and a gate insulating film 213 may be formed to
cover the active layer 221. An inorganic semiconductor,
such as amorphous silicon or polysilicon, or an organic
semiconductor may be used as the active layer 221. The
active layer 221 may include a source region, a drain
region, and a channel region between the source region
and the drain region. The gate insulating film 213 may
be used to insulate the active layer 221 from the gate
electrode 222, and may be formed of an organic material
or an inorganic material such as SiN,, SiO,, etc.

[0015] The gate electrode 222 may be provided on the
gate insulating film 213, and an interlayer insulating film
214 may be formed to cover the gate insulating film 213.
[0016] The gate electrode 222 may contain, e.g., Au,
Ag, Cu, Ni, Pt, Pd, Al, Mo, etc., and/or alloys such as
Al:Nd and Mo:W, but the gate electrode 222 is not limited
to these examples.

[0017] The interlayer insulating film 214 may be dis-
posed between the gate electrode 222 and the source
and drain electrodes 223 for insulation between the elec-
trodes, and may be formed of an inorganic material such
as SiN,, SiO,, etc.

[0018] The source and drain electrodes 223 may be
formed onthe interlayerinsulating film 214. The interlayer
insulating film 214 and the gate insulating film 213 may
be formed to expose the source area and drain area of
the active layer 221, and the source and drain electrodes
223 may be formed to contact the exposed source area
and drain areas of the active layer 221.

[0019] FIG. 2 illustrates a top-gate type thin-film tran-
sistor (TFT)) sequentially including the active layer 221,
the gate electrode 222, and the source and drain elec-
trode 223, but embodiments of the invention are not lim-
ited to this example, and the gate electrode 222 may be
disposed on the lower part of the active layer 221.
[0020] The thin-film transistor (TFT) layer 200a may
be electrically connected to the pixel unit 200b to operate
the pixel unit 200b, and may be covered by an overcoat
film 215.

[0021] An inorganic insulating film and/or an organic
insulating film may be used as the overcoat film 215. In
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some embodiments, the inorganic insulating film in-
cludes, e.g., SiO,, SiN,, SiON, Al,03, TiO,, Ta,05, HfO,,
ZrO,, BST, PZT, etc., and the organic insulating film may
include, e.g., a general polymer (PMMA, PS), a polymer
derivative having a phenolic group, an acrylate polymer,
an amide polymer, an aryl ether polymer, an amaid pol-
ymer, a fluorinated polymer, a p-xylene polymer, a vinyl
alcohol polymer, a blend thereof, etc. The overcoat film
215 may also be formed of a composite laminate of an
inorganic insulating film and an organic insulating film.
[0022] The pixel unit 200b may be formed on the over-
coat film 215. The pixel unit 200b may include a pixel
electrode, an intermediate layer 232, and a counter elec-
trode 233.

[0023] The pixel electrode 231 may be formed on the
overcoat film 215 and may be electrically connected to
the source or drain electrode 223 through a contact hole
230 formed on the overcoat film 215.

[0024] The pixelelectrode 231 may be areflective elec-
trode. In some embodiments, the pixel electrode 231 in-
cludes, e.g., Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, an alloy
thereof, etc. In some embodiments, the pixel electrode
231 may be areflective film. The pixel electrode 231 may
be a transparent or semitransparent electrode layer. In
some embodiments, the transparent or semitransparent
electrode layer includes one or more of indium tin oxide
(ITO), indium zinc oxide (1ZO), zinc oxide (ZnO), indium
oxide (In,O3), indium gallium oxide (IGO), or aluminum
zinc oxide (AZO).

[0025] The counter electrode 233 may be disposed to
face the pixel electrode 231 and may be a transparent
or semitransparent electrode. In some embodiments, the
counter electrode 233 is formed of a metal thin film with
small work function such as, e.g., Li, Ca, LiF/Ca, LiF/Al,
Al, Ag, Mg, an alloy thereof, etc. In some embodiments,
the anauxiliary electrode layer or bus electrode may be
further formed of materials for a transparent electrode
such as ITO, 1ZO, ZnO, or In,O3 on a metal thin film.
[0026] The counter electrode 233 may transmit light
emitted from an organic light emitting layer that is includ-
ed in the intermediate layer 232. Light emitted from the
organic light emitting layer may be reflected directly or
by the pixel electrode 231 formed of a reflective electrode
so as to be emitted to the counter electrode 233.
[0027] The organic light emitting display apparatus 10
ofthe presentembodimentis not limited to a front emitting
type, and the organic light emitting display apparatus 10
may also be a back emitting type, in which light emitted
from the organic light emitting layer is emitted to the sub-
strate 100. In this case, the pixel electrode 231 may be
formed of a transparent or semitransparent electrode,
and the counter electrode 233 may be formed of a re-
flective electrode. Further, the organic light emitting dis-
play apparatus 10 of the present embodiment may be a
both-side emitting type that emits light in both front and
back directions.

[0028] A pixel definition layer 216 may be formed on
the pixel electrode 231. The pixel definition layer 216 may
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expose a predetermined area of the pixel electrode 231,
and the intermediate layer 232 including the organic light
emitting layer may be positioned in the exposed area.
[0029] The organic light emitting layer may be formed
of, e.g., a low molecular weight organic material or a pol-
ymeric organic material. The intermediate layer 232 may
include a functional layer such as a hole transport layer
(HTL), a hole injection layer (HIL), an electron transport
layer (ETL), and/or an electron injection layer (EIL) in
addition to the organic light emitting layer.

[0030] ReferringtoFIG. 1again, the encapsulation lay-
er 300 seals the display unit 200 and may help prevent
deterioration of the display unit 200. The encapsulation
layer 300 may include a first organic film 310, a first in-
organic film 320 covering the first organic film 310, and
an interlayer 330 formed on the lower surface of the first
organic film 310.

[0031] The first organic layer 310, for example, may
be formed to cover the display unit 200. In some embod-
iments, the first organic layer 310 is formed of an organic
material having flexibility such as polyurea or polyacr-
ylate, and thus the first organic layer 310 may relax in-
ternal stress of the inorganic film 320 or enhance the
effect of preventing permeation of external moisture or
oxygen by filling a fine crack and pin hole of the inorganic
film 320.

In some embodiments, the first inorganic film 320 is
formed of a moisture-resistant inorganic material such
as SiN,, Al,O5, SiO,, TiO,, etc. The first inorganic film
320 may be formed to cover the first organic film 310.
[0032] FIG. 1 illustrates that the reference encapsula-
tion layer 300 includes the first organic film 310 and the
firstinorganic film 320, but embodiments of the invention
are not limited to this reference example, and the encap-
sulation layer 300 may be formed by alternate lamination
of a plurality of organic films and inorganic films, and the
inorganic film is first formed to contact the display unit
200, which will be described below with reference to
FIGS. 3 and 4.

The interlayer 330 may include one or more of an alkali
metal salt or an alkali earth metal salt, which may be
strongly bonded with a liquid type monomer that may be
used to form the first organic film 310. In some embodi-
ments, the interlayer 330 includes one or more of LiF,
CaF,, MgCl,, or NaCl.

The interlayer 330 may be hydrophilic and define an area
where the first organic film 310 is formed. For example,
after the interlayer 330 is formed on the display unit 200,
there may be an energy difference between an area
where the interlayer 330 is formed and an area where
the interlayer is not formed. Thus, a liquid type monomer,
which may be used to form the first organic film 310, may
be deposited only in the area where the interlayer 330 is
formed.

[0033] The area of the first organic film 310 may be the
same as the area of the interlayer 330. The first organic
film 310 and the interlayer 330 may be laterally coexten-
sive. The interlayer 330 may clearly seta boundary where
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the first organic film 310 is formed. Thus, the first organic
film 310 may be prevented from being exposed to the
outside (e.g., as an edge tail), and thereby the side or
lateral moisture resistance of the organic light emitting
display apparatus 10 may be improved, and a dead area
of the organic light emitting display apparatus 10 may be
decreased.

Hence, in this embodiment, the interlayer 330 is disposed
at a surface of the first organic film 310 facing the sub-
strate 100, e.g. the lower surface of the first organic film
310facing. Inthis embodiment, the interlayer 330 defines
an area over the substrate 100 where the first organic
film 310 is formed. The area over the substrate 100 of
the interlayer 330 is the same as the area over the sub-
strate 100 of the first organic film 310.

The interlayer 330 may be formed with a thickness T of,
e.g., about 5nm (50A) to about 60nm (600A). If the thick-
ness T of the interlayer 330 is smaller than 5nm (50A),
the interlayer 330 may not be uniformly formed, but may
be formed discontinuously. For example, the interlayer
330 may be formed in an island type, and thus there may
be a defect in the first organic film 310 formed on the
interlayer 330. In contrast, if the thickness T of the inter-
layer 330 is greater than 60nm (600A), the optical vision
angle of the organic light emitting display apparatus 10
may be changed, and the luminance of the organic light
emitting display apparatus 10 may be deteriorated as the
unique color of the material contained in the interlayer
330 is revealed. Hence, in some embodiments, the in-
terlayer 330 is formed with a thickness of about 5nm
(50A) to about 60nm (600A).

FIGS. 3 and 4 are cross-sectional diagrams illustrating
modified examples of the organic light emitting display
apparatus of FIG. 1.

[0034] Referring to FIG. 3, the organic light emitting
display apparatus 10B includes the substrate 100, the
display unit 200 formed on the substrate 100, and an
encapsulation layer 300B that seals the display unit 200.
The substrate 100 and the display unit 200 have already
been described with reference to FIGS. 1 and 2, and thus
details thereof will not be repeated here.

In this embodiment, encapsulation layer 300B includes
the first organic film 310, the first inorganic film 320 for
covering the first organic film 310, a second organic film
310B formed on the first inorganic film 320, and a second
inorganic film 320B for covering the second organic film
310B.

The encapsulation layer 300B may be formed by alter-
nate lamination of a plurality of organic films 310 and
310B and inorganic films 320 and 320B. Further, though
not illustrated in the drawings, an organic layer (not
shown) and an inorganiclayer (not shown) may be further
formed. Further, the interlayer 330 is formed on the lower
surface of the first organic film 310 of at least the lowest
layer among a plurality of organic films 310 and 310B.
Penetration of external moisture or oxygen into the dis-
play unit 200 may be more effectively prevented by lim-
iting an area where the first organic film 310 closest to
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the display unit 200 is formed.

A second interlayer 330B, for defining an area over the
substrate 100 where the second organic film 310B is
formed, is further formed between the first inorganic film
320 and the second organic film 310B. The second in-
terlayer 330B is formed of the same material as that of
the interlayer 330, and performs the same function as
that of the interlayer 330. Thus, the second organic film
310B may be prevented from being extended to the outer
block by clearly setting the boundary where the second
organic film 310B is formed.

The organic light emitting display apparatus 10C of FIG.
4 may include the substrate 100, the display unit 200
formed on the substrate 100, and an encapsulation layer
300C that seals the display unit 200. The substrate 100
and the display unit 200 have already been described
with reference to FIGS. 1 and 2, and thus details thereof
will not be repeated here.

[0035] The encapsulation layer 300C of FIG. 4 may
include the first organic film 310, the first inorganic film
320 for covering the first organic film 310, the interlayer
330 formed on the lower surface of the first organic film
310, and a third inorganic film 320C formed on the display
unit 200. The third inorganic film 320C may first be lam-
inated, and then the first organic film 310 and the first
inorganic film 320 may be laminated. The interlayer 330
may define the area where the first organic film 310 is
formed and may be formed between the third inorganic
film 320C and the first organic film 310.

In some embodiments, the third inorganic film 320C may
be plasma-processed so as to have a hydrophilic surface.
A hydrophilic surface for the third inorganic film 320C
may improve bonding strength with the interlayer 330
formed on the third inorganic film 320C. The third inor-
ganic film 320C may block plasma, and thus the pixel
unit 200b of the display unit 200, etc. may be prevented
from being damaged by the plasma when plasma-
processing.

[0036] The organic light emitting display apparatus
10C further includes the thin-film encapsulation layer
(300B of FIG. 3) illustrated in FIG. 3.

FIGS. 5to 7 are cross-sectional diagrams schematically
illustrating a method of manufacturing the reference or-
ganic light emitting display apparatus of FIG. 1.
Referring to FIG. 5, the display unit 200 and the interlayer
330 may be formed on the substrate 100. The reference
display unit 200 may have a configuration illustrated in
FIG. 2 and various organic light emitting displays may be
applied.

The interlayer 330 may be formed with a thickness of
about 5nm (50A) to about 60nm (600A), and may include
one or more of alkali metal salt or alkali earth metal salt.
For example, the interlayer 330 may include one or more
of LiF, CaF,, MgCl,, or NaCl. The interlayer 330 may be
formed using various deposition methods. To prevent
damage to the display unit 200 when the interlayer 330
is formed directly on the display unit 200, a deposition
method that does not use plasma may be used.
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[0037] Further, though not illustrated in the drawings,
the third inorganic film (320C of FIG. 4) may be first
formed to cover the display unit 200 before forming the
interlayer 330. If the third inorganic film (320C of FIG. 4)
is formed first, the third inorganic film (320C of FIG. 4)
may block plasma, and thus methods of forming the in-
terlayer 330 may be diversified. Further, after forming the
third inorganic film (320C of FIG. 4), a plasma processing
for adding hydrophilic property to the third inorganic film
(320C of FIG. 4) may be performed to enhance the bond-
ing strength with the interlayer 330.

[0038] After forming the interlayer 330, the first organic
film 310 may be formed as in FIG. 6.

[0039] Thefirstorganicfilm 310 may be formed of, e.g.,
polyurea or polyacrylate. It may be difficult for such ma-
terials to be promptly deposited. Thus, method for the
first organic film 310 may evaporate liquid type monomer
so as to be deposited on the substrate 100, and then may
irradiate ultraviolet rays so as to be polymerized.
[0040] The interlayer 330 may be formed of a material
which may be easily bonded with a liquid type monomer,
and the evaporated liquid type monomer may be depos-
ited only in the area where the interlayer 330 is formed.
Hence, the boundary where the first organic film 310 is
formed may be clearly set, and thus the dead area of the
organic light emitting display apparatus (10 of FIG. 1)
may be decreased. Further, the evaporated liquid type
monomer may be prevented from being extended to the
side, and thus the lateral moisture resistant property of
the organic light emitting display apparatus (10 of FIG.
1) may be improved.

[0041] Next, as illustrated in FIG. 7, the first inorganic
film 320 may be formed to cover the first organic film 310.
The first inorganic film 320 may be formed by, e.g., sput-
tering, atomic layer deposition, chemical vapor deposi-
tion, etc. In some embodiments, the first inorganic film
320 includes, e.g., SiN,, SiO,, AIO,, SiC,N,, SiOyN,,
amorphous carbon, InO,, YbO,, etc., but embodiments
of the invention are not limited to these examples.
[0042] Further, though not illustrated in the drawings,
after forming the first inorganic film 320, the second or-
ganic film (310B of FIG. 3) and the second inorganic film
(320B of FIG.3) are formed as illustrated in FIG. 3, and
an organic layer (not shown) and an inorganic layer (not
shown) may be further formed. Further, before the sec-
ond organic film 310B is formed, the second interlayer
330B for defining the area where the second organic film
(310B of FIG. 3) is formed may be further formed.

By way of summation and review, an organic light emit-
ting display apparatus may be deteriorated by external
moisture or oxygen. Thus, it may be desirable to seal the
organic light emitting device so as to help protect it from
external moisture, oxygen, etc. A thin film encapsulation
(TFE) layer may be considered for sealing the organic
light emitting device. When forming an organic film and
an inorganic film, a mask corresponding to the film is
placed on a substrate and a pattern may be formed. At
this time, an organic material may seep into a gap be-
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tween the mask and the substrate. The encapsulation
feature of the organic film may significantly deteriorated
compared to the encapsulation feature of the inorganic
film, and thus if the organic material were to seep into a
gap between the substrate and the mask, an organic film
may be formed between an inorganic film and the sub-
strate or between an inorganic film and an inorganic film,
through which oxygen or moisture may infiltrate into a
display unit.

As described above, embodiments relate to an organic
light emitting display apparatus, of which the side mois-
tureproof property may be improved, and a manufactur-
ing method thereof. According to embodiments, when an
organic film is formed, the formed area of the organic film
may be limited, and thus the side moistureproof property
of the organic light emitting display apparatus may be
improved. As such, the side desiccative property of the
organic light emitting display apparatus may be im-
proved.

[0043] Example embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. In
some instances, as would be apparent to one of ordinary
skill in the art as of the filing of the present application,
features, characteristics, and/or elements described in
connection with a particular embodiment may be used
singly or in combination with features, characteristics,
and/or elements described in connection with other em-
bodiments unless otherwise specifically indicated. Ac-
cordingly, it will be understood by those of skill in the art
that various changes in form and details may be made
without departing from the scope of the present invention
as set forth in the following claims.

Claims

1. An organic light emitting display apparatus (10),
comprising:

a substrate (100);

a display unit (200) over the substrate; and

a thin-film encapsulation layer (300) for sealing
the display unit, the thin-film encapsulation layer
comprising:

a first organic film (310);

a first inorganic film (320) covering the first
organic film;

afirst interlayer (330) disposed at a surface
of the first organic film facing the substrate,
the first interlayer defining an area over the
substrate where the first organic film is
formed, an area over the substrate of the
first interlayer being the same as the area
over the substrate of the first organic film;
a second organic film (310B) over the first
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inorganic film;

a second inorganic film (320B) covering the
second organic film; and

a second interlayer (330B) between the first
inorganic film and the second organic film,
the second interlayer defining an area over
the substrate where the second organic film
is formed,, characterized in that, the sec-
ond interlayer includes one or more of an
alkali metal salt or an alkali earth metal salt.

The organic light emitting display apparatus as
claimed in claim 1, wherein the first interlayer in-
cludes one or more of an alkali metal salt or an alkali
earth metal salt.

The organic light emitting display apparatus as
claimed in claim 2 wherein each of the first interlayer
and the second interlayer includes one or more of
lithium fluoride, calcium fluoride, magnesium chlo-
ride, or sodium chloride.

The organic light emitting display apparatus as
claimed in any one of the preceding claims, wherein
each of the first interlayer and the second interlayer
has a thickness of 5nm to 60nm.

The organic light emitting display apparatus as
claimed in any one of the preceding claims, further
comprising a third inorganic film (320C) on the dis-
play unit, the first interlayer being between the third
inorganic film and the first organic film.

The organic light emitting display apparatus as
claimed in any one of claims 1 to 4, wherein the first
interlayer contacts the display unit.

The organic light emitting display apparatus as
claimed in any one of claims 1 to 6, wherein the first
interlayer and the second interlayer are hydrophilic.

A method of manufacturing an organic light emitting
display apparatus (10), the method comprising:

forming a display unit (200) on a substrate (100);
and

forming a thin-film encapsulation layer (300) for
sealing the display unit, the forming of the thin-
film encapsulation layer including:

forming a firstinterlayer (330) on the display
unit, the firstinterlayer including at leastone
of an alkali metal salt and an alkali earth
metal salt;

forming a first organic film (310) corre-
sponding to the first interlayer, the first or-
ganic film being formed on only an area over
the substrate where the first interlayer is
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formed;

forming a first inorganic film (320) to cover
the first organic film;

forming a second interlayer on the first in-
organic film, wherein the second interlayer
includes one or more of an alkali metal salt
or an alkali earth metal salt;

forming a second organicfilm on the second
interlayer, the second organic film being
formed on only an area where the second
interlayer is formed; and

forming a second inorganic film to cover the
second organic film.

9. Themethod as claimed in claim 8, further comprising

forming a third inorganic film (320C) to cover the dis-
play unit before forming the first interlayer.

10. The method as claimed in claim 9, further comprising

plasma-processing the third inorganic fiim before
forming the first interlayer.

Patentanspriiche

Organische lichtemittierende Anzeigevorrichtung
(10), umfassend:

ein Substrat (100);

eine Anzeigeeinheit (200) Giber dem Substrat;
und

eine Dinnschicht-Verkapselungsschicht (300)
zum Abdichten der Anzeigeeinheit, wobei die
Dunnschicht-Verkapselungsschicht umfasst:

eine erste organische Schicht (310);

eine erste anorganische Schicht (320), wel-
che die erste organische Schicht bedeckt;
eine erste Zwischenschicht (330), die an ei-
ner dem Substrat zugewandten Oberflache
der ersten organischen Schicht angeordnet
ist, wobei die erste Zwischenschicht einen
Bereich Giber dem Substrat definiert, wo die
erste organische Schicht ausgebildet ist,
wobei ein Uber dem Substrat liegender Be-
reich der ersten Zwischenschicht gleich
dem Uber dem Substrat liegenden Bereich
der ersten organischen Schicht ist;

eine zweite organische Schicht (310B) Giber
der ersten anorganischen Schicht;

eine zweite anorganische Schicht (320B),
welche die zweite organische Schicht be-
deckt; und

eine zweite Zwischenschicht (330B) zwi-
schen der ersten anorganischen Schicht
und der zweiten organischen Schicht, wo-
bei die zweite Zwischenschicht einen Be-
reich Uber dem Substrat definiert, wo die
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zweite organische Schicht ausgebildet ist,

dadurch gekennzeichnet, dass
die zweite Zwischenschicht ein Alkalimetallsalz
und/oder ein Erdalkalimetallsalz umfasst.

Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, wobei die erste Zwischenschicht
ein Alkalimetallsalz und/oder ein Erdalkalimetallsalz
umfasst.

Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 2, wobei die erste Zwischenschicht
und die zweite Zwischenschicht jeweils Lithiumfluo-
rid, Calciumfluorid, Magnesiumchlorid und/oder Na-
triumchlorid umfassen.

Organische lichtemittierende Anzeigevorrichtung
nach einem der vorangehenden Anspriiche, wobei
die erste Zwischenschicht und die zweite Zwischen-
schicht jeweils eine Dicke von 5 nm bis 60 nm auf-
weisen.

Organische lichtemittierende Anzeigevorrichtung
nach einem der vorangehenden Anspriiche, die fer-
ner eine dritte anorganische Schicht (320C) auf der
Anzeigeeinheit umfasst, wobei die erste Zwischen-
schicht sich zwischen der dritten anorganischen
Schicht und der ersten organischen Schicht befin-
det.

Organische lichtemittierende Anzeigevorrichtung
nach einem der Anspriiche 1 bis 4, wobei die erste
Zwischenschicht mit der Anzeigeeinheit in Kontakt
steht.

Organische lichtemittierende Anzeigevorrichtung
nach einem der Anspriiche 1 bis 6, wobei die erste
Zwischenschicht und die zweite Zwischenschicht
hydrophil sind.

Verfahren zur Herstellung einer organischen lichte-
mittierenden Anzeigevorrichtung (10), wobei das
Verfahren umfasst:

Ausbilden einer Anzeigeeinheit (200) auf einem
Substrat (100); und

Ausbilden einer Dunnschicht-Verkapselungs-
schicht (300) zum Abdichten der Anzeigeein-
heit, wobei das Ausbilden der Diinnschicht-Ver-
kapselungsschicht umfasst:

Ausbilden einer ersten Zwischenschicht
(330) auf der Anzeigeeinheit, wobei die ers-
te Zwischenschicht ein Alkalimetallsalz
und/oder ein Erdalkalimetallsalz umfasst;

Ausbilden einer ersten organischen Schicht
(310), die der ersten Zwischenschicht ent-
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spricht, wobei die erste organische Schicht
nur auf einem Bereich Uber dem Substrat
ausgebildet wird, wo die erste Zwischen-
schicht ausgebildet ist;

Ausbilden einer ersten anorganischen
Schicht (320), um die erste organische
Schicht abzudecken;

Ausbilden einer zweiten Zwischenschicht
auf der ersten anorganischen Schicht, wo-
bei die zweite Zwischenschicht ein Alkali-
metallsalz und/oder ein Erdalkalimetallsalz
umfasst;

Ausbilden einer zweiten organischen
Schicht auf der zweiten Zwischenschicht,
wobei die zweite organische Schicht nur auf
einem Bereich ausgebildet wird, wo die
zweite Zwischenschicht ausgebildet ist;
und

Ausbilden einer zweiten anorganischen
Schicht, um die zweite organische Schicht
abzudecken.

Verfahren nach Anspruch 8, das ferner vor dem Aus-
bilden der ersten Zwischenschicht ein Ausbilden ei-
ner dritten anorganischen Schicht (320C) zum Ab-
decken der Anzeigeeinheit umfasst.

Verfahren nach Anspruch 9, das ferner vor dem Aus-
bilden der ersten Zwischenschicht ein Plasmabear-
beiten der dritten anorganischen Schicht umfasst.

Revendications

1.

Appareil d’'affichage électroluminescent organique
(10), comprenant :

un substrat (100) ;

une unité d’affichage (200) sur le substrat ; et
une couche d'encapsulation a films minces
(300) pour sceller I'unité d’affichage, la couche
d’encapsulation a films minces comprenant :

un premier film organique (310) ;

un premier film inorganique (320) couvrant
le premier film organique ;

une premiere couche intermédiaire (330)
disposée au niveau d’'une surface du pre-
mier film organique faisantface au substrat,
la premiére couche intermédiaire définis-
sant une zone sur le substrat ou le premier
film organique est formé, une zone sur le
substrat de la premiére couche intermédiai-
re étantla méme que la zone sur le substrat
du premier film organique ;

un deuxieme film organique (310B) sur le
premier film inorganique ;

un deuxieme film inorganique (320B) cou-
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vrant le deuxiéme film organique ; et

une deuxieme couche intermédiaire (330B)
entre le premier film inorganique et le
deuxieme film organique, la deuxieme cou-
che intermédiaire définissant une zone sur
le substrat ou le deuxieme film organique
est formé,

caractérisé en ce que,

la deuxiéme couche intermédiaire comporte un
ou plusieurs d’'un sel de métal alcalin ou d’'un
sel de métal alcalino-terreux.

Appareil d’'affichage électroluminescent organique
tel que revendiqué dans la revendication 1, dans le-
quel la premiére couche intermédiaire comporte un
ou plusieurs d'un sel de métal alcalin ou d’'un sel de
métal alcalino-terreux.

Appareil d’'affichage électroluminescent organique
tel que revendiqué dans la revendication 2, dans le-
quel chacune de la premiére couche intermédiaire
et de la deuxiéme couche intermédiaire comporte
un ou plusieurs entre le fluorure de lithium, le fluorure
de calcium, le chlorure de magnésium ou le chlorure
de sodium.

Appareil d’'affichage électroluminescent organique
tel que revendiqué dans I'une quelconque des re-
vendications précédentes, dans lequel chacune de
la premiére couche intermédiaire et de la deuxiéme
couche intermédiaire a une épaisseur allant de 5 nm
a 60 nm.

Appareil d’'affichage électroluminescent organique
tel que revendiqué dans I'une quelconque des re-
vendications précédentes, comprenant en outre un
troisieme film inorganique (320C) sur l'unité d’affi-
chage, la premiére couche intermédiaire étant située
entre le troisieme film inorganique et le premier film
organique.

Appareil d’'affichage électroluminescent organique
tel que revendiqué dans I'une quelconque des re-
vendications 1 a 4, dans lequel la premiére couche
intermédiaire est en contact avec 'unité d’affichage.

Appareil d’'affichage électroluminescent organique
tel que revendiqué dans I'une quelconque des re-
vendications 1 a 6, dans lequel la premiére couche
intermédiaire et la deuxiéme couche intermédiaire
sont hydrophiles.

Procédé de fabrication d’'un appareil d’affichage
électroluminescent organique (10), le procédé com-

prenant le fait :

de former une unité d’affichage (200) sur un
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substrat (100) ; et

de former une couche d’encapsulation a films
minces (300) pour sceller I'unité d’affichage, la
formation de la couche d’encapsulation a films
minces comportant le fait :

de former une premiére couche intermédiai-
re (330) sur I'unité d’affichage, la premiére
couche intermédiaire comportant au moins
I un entre un sel de métal alcalin et un sel
de métal alcalino-terreux ;

de former un premier film organique (310)
correspondant a la premiére couche inter-
médiaire, le premier film organique étant
formé uniquement sur une zone sur le subs-
trat ou la premiére couche intermédiaire est
formée ;

de former un premier film inorganique (320)
pour couvrir le premier film organique ;

de former une deuxiéme couche intermé-
diaire sur le premier film inorganique, ou la
deuxiéme couche intermédiaire comporte
un ou plusieurs d’un sel de métal alcalin ou
d’un sel de métal alcalino-terreux ;

de former un deuxiéme film organique sur
la deuxiéme couche intermédiaire, le
deuxiéme film organique étant formé uni-
quement sur une zone ou la deuxiéme cou-
che intermédiaire est formée ; et

de former un deuxiéme film inorganique
pour couvrir le deuxieme film organique.

Procédé tel que revendiqué dans la revendication 8,
comprenant en outre la formation d’un troisieme film
inorganique (320C) pour couvrir l'unité d’affichage
avant la formation de la premiére couche intermé-
diaire.

Procédé tel que revendiqué dans la revendication 9,
comprenant en outre le traitement au plasma du troi-
siéme film inorganique avant la formation de la pre-
miére couche intermédiaire.
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