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(57) ABSTRACT

The present application relates to a substrate for an organic
clectronic device, an organic electronic device, and a lighting
device. In an embodiment of the present application, a sub-
strate or an organic electronic device which may form an
organic electronic device capable of ensuring performance
including light extraction efficiency or the like and reliability

by applying a scattering layer capable of exhibiting different
scattering properties according to an angle of incident light
may be provided.
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SUBSTRATE FOR ORGANIC ELECTRONIC
DEVICE

TECHNICAL FIELD

[0001] The present application relates to a substrate for an
organic electronic device, an organic electronic device, and a
lighting device.

BACKGROUND ART

[0002] An organic electronic device (OED) 1s a device
which exhibits a function through a charge exchange between
an electrode layer and an organic material, and for example,
includes an organic light emitting device (OLED), an organic
solar cell, an organic photo conductor (OPC), an organic
transistor or the like.

[0003] An OLED, which 1s a representative organic elec-
tronic device, generally includes a substrate, a first electrode
layer, an organic layer including a light-emitting layer, and a
second electrode layer sequentially.

[0004] In a structure referred to as a so-called bottom emit-
ting device, the first electrode layer may be formed of a
transparent electrode layer, and the second electrode layer
may be formed of a reflective electrode layer. Further, 1n a
structure referred to as a so-called top emitting device, the
first electrode layer may be formed of a reflective electrode
layer, and the second electrode layer may be formed of a
transparent electrode layer.

[0005] Electrons and holes each are mjected from the two
clectrode layers, and the 1njected electrons and holes recom-
bine in the hight-emitting layer to generate light. The light
may be emitted to the substrate side 1n the bottom emitting
device, and light may be emitted to the second electrode layer
side 1n the top emitting device.

[0006] In the structure of the OLED, refractive indexes of
indium tin oxide (ITO) which 1s generally used as a transpar-
ent electrode layer, an organic layer, and a substrate which 1s
generally formed of a glass are approximately 2.0, 1.8 and
1.5, respectively. By the relationship of the above-described
refractive indexes, for example, light generated 1n the organic
light-emitting layer 1s trapped 1n an interface between the
organic layer and the first electrode layer, or 1n the substrate
by a total internal reflection phenomenon or the like, and only
a very small amount of light 1s emitted 1n the bottom emitting
device.

DISCLOSURE

Technical Problem

[0007] The present application 1s directed to providing a
substrate for an organic electronic device, and an organic
clectronic device.

Technical Solution

[0008] According to an aspect of the present application, an
exemplary substrate for an organic electronic device may
include a base layer; and a scattering layer. The scattering
layer may be, for example, formed on the base layer. FI1G. 1
shows an exemplary substrate 100 including the base layer
101 and the scattering layer 102 formed on the base layer 101.
[0009] As the base layer, a suitable material may be used
without particular limitation. For example, when a bottom
emission-type organic light emitting device (OLED) 1s pro-
duced using the substrate, a light-transmitting base layer, for
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example, such as the base layer having a transmissivity of
50% or more with respect to a field of visible light may be
used. An example of the light-transmitting base layer may
include a glass base layer or a transparent polymer base layer.
An example of the glass base layer may include the base layer
including soda lime glass, barium/strontium-containing
glass, lead glass, alumino silicate glass, borosilicate glass,
bartum borosilicate glass, quartz or the like, and an example
of the polymer base layer may include the base layer includ-
ing polycarbonate (PC), an acryl resin, poly(ethylene tereph-
thalate) (PET), poly(ether sulfide) (PES), polysulione (PS),
or the like, but the examples are not limited thereto. Further,
as needed, the base layer may be a TF'T substrate including a
driving TFT.

[0010] For example, when a top emission-type OLED 1s
provided using the substrate, the base layer 1s not necessarily
a light-transmitting base layer, and as needed, a retlective
base layer in which a reflective layer using aluminum or the
like 1s formed on a surface of the base layer may be used.

[0011] A scattering layer including an anisotropic nano-
structure may be formed on the base layer. The term “scatter-
ing layer” may include all types of the layers configured to
scatter, diffuse, or refract incident light.

[0012] The scattering layer includes anisotropic nanostruc-
tures. F1G. 2 shows an exemplary scattering layer 102 on the
base layer 101, which includes an anisotropic nanostructure
1022. As shown 1n FIG. 2, the scattering layer may further
include an overcoat layer 1021 on the nanostructure 1022 as
will be described below. The term “anisotropic structure”™, for
example, may be a pillar-shaped structure having an aspect
ratio mmtherange ot 1.21030,1.21025,1.2t020,1.2t015,1.2
to 10,1.31t010,1.3t09,1.3t08,1.3t0o7,1.3t0o6,aboutl.3
to 5, or about 1.3 to 4. When the pattern of the anisotropic
nanostructure includes two or more structures, an aspect ratio
of each structure may be 1dentical or different. The term
“aspect rat10” 1n the present specification may denote a ratio
L/D of a largest dimension L of dimensions of the anisotropic
nanostructure to a dimension D of the structure defined in a
direction perpendicular to a direction in which the largest
dimension L 1s defined. For example, when the structure has
a column shape, the aspect ratio may denote a ratio L/D of a
length L to a diameter D of a cross section of the column. In
the above description, the “amisotropic nanostructure” may
denote the anisotropic structure as described above, of which
at least one of the largest dimension L and the dimension D of
the structure defined in a direction perpendicular to the direc-
tion 1n which the largest dimension L 1s defined 1s defined
within the range of about 1 to 1,000 nm. For example, the
anisotropic nanostructure may have a column shape whose
cross section may be formed in various shapes, such as a
circular shape, an elliptical shape, a polygonal shape such as
a triangular shape, a quadrangular shape or the like, or an
amorphous shape. The anisotropic nanostructure, {for

example, may have a length 1n the range of about 50 to 1,000
nm, 50 to 900 nm, 50 to 800 nm, 50 to 700 nm, 50 to 600 nm,

50 to 500 nm, 100 to 500 nm, or about 100 to 450 nm. Further,
for example, the anisotropic nanostructure may have a cross
section having an average diameter 1n the range of about 10 to
500 nm, 10 to 400 nm, 10 to 300 nm, 20 to 300 nm, 30 to 300
nm, 30 to 300 nm, 50 to 250 nm, 70 to 250 nm, 90 to 250 nm,
or 100 to 240 nm.

[0013] The anisotropic nanostructure, for example, may be
present 1n the scattering layer while being disposed 1n a ran-
dom state. In the above description, a “random disposition™
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may denote, for example, that intervals between the nano-
structures are not unmiform when the plurality of anisotropic
nanostructures are present. Further, when the pattern of the
anisotropic nanostructure includes two or more structures as
described above, an aspect ratio of each structure may be
identical or different. An average interval of the plurality of
anisotropic nanostructures which are randomly disposed may
be, for example, 1n the range of about 150 to 300 nm. In the
above-described average interval, an actual interval between
the structures may be identical or different. Further, the aniso-
tropic nanostructure may be present such that an area occu-

pied by the nanostructure accounts for about 20% to 70%,
about 20% to 60%, about 20% to 50%, or 20% to 40% with

respect to an entire area of the scattering layer when observed
from an upper side. When the anisotropic structure 1s dis-
posed as described above, dependence on a specific wave-
length 1s entirely decreased. Further, scattering of a part of
light incident to the scattering layer may be mimmized and
another part of light incident to the scattering layer may be
elfectively scattered or diffused according to the angle due to
a distinct structure of the anisotropic structure.

[0014] The anisotropic nanostructure, for example, may
have a refractive index higher or lower than the overcoat layer
which will be described below. For example, the anisotropic
nanostructure may have a difference 1n the refractive index of
about 0.2 to 2.0 or about 0.5 to 2.0 from the overcoat layer.
While the nanostructure has a difference in the refractive
index as described above, the nanostructure may have the
refractive index higher than the overcoat layer. Unless other-
wise defined, the term “refractive index™ in the present speci-
fication 1s a value based on light with the wavelength of 550
nm or 633 nm.

[0015] The anisotropic nanostructure, for example, may be
formed of a transparent insulating material. Examples of the
materials capable of forming the anisotropic nanostructure
may include zinc oxide (ZnO), zircoma (ZrQO,), titama
(110,), silicon nitride (S1;3N,), silicon nitride oxide
(S10xNy), barium oxide (BaQO), alumina (Al,O,), vanadium
pentoxide (V,0,), etc. For example, the anisotropic nano-
structure may be formed using a method of etching at least a
portion of the layer formed of the above-described material in
consideration of a desired pattern after the layer of the above-
described material 1s formed on the base layer using a well-
known deposition method. For example, a mask 1s formed on
the material-deposited layer using a method of nanoimprint-
ing, iterferometric lithography, or coating, the amisotropic

F ‘/\
O e |

N %/\/
O

o Lz

nanostructure 1s formed by a plasma dry etching method
using a gas such as SF, Cl,, CF,, or the like, the mask 1s
removed, and thereby the pattern of the anisotropic nano-
structure may be formed. When a thickness of the deposited
layer, a pattern, an etching ratio, or the like of the mask 1s
adjusted 1n the process, the aspect ratio of the nanostructure or
the area occupied by the pattern of the nanostructure may be

adjusted.
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[0016] An overcoat layer may be present on the pattern of
the anisotropic nanostructure. The overcoat layer, for

example, may have a refractive index in the range of about 1.2
t03.5,12t03,1.21t02.5,1.2t0 2.5, 0r1.21t0 2.2.

[0017] As the overcoat layer, for example, various well-
known organic materials, inorganic materials, or organic and
inorganic materials may be used. In consideration of the
lifetime of the device or excellent resistance with respect to a
high temperature process, a photolithography process, or an
ctching process performed 1n the manufacturing process,
inorganic materials, or organic and inorganic materials which
have excellent heat resistance and chemical resistance may be
used, but organic materials may also be used as needed.
Examples of the materials which forms the overcoat layer
may include, for example, a polyimide, a caldo resin having a
fluorene ring, urethane, epoxide, a polyester-based or acry-
late-based thermosetting or photocurable monomer, oligo-
mer or polymer organic material, an inorganic material such
as oxide silicon, silicon mitride, silicon oxynitride, polysilox-
ane, or the like, organic and inorganic composite materials,
etc.

[0018] For example, the overcoat layer may include a pol-
ysiloxane, a polyamic acid or, a polyimide. The polysiloxane,
for example, may be formed through polycondensation of a
condensable silane compound, a siloxane oligomer, or the
like, and the overcoat layer formed as described above may be
formed 1n a matrix type based on a combination of silicon and
oxygen (S1—0O). As needed, the overcoat layer in which a
polysiloxane 1s only based on a combination of siloxane
(S1—O), or the overcoat layer 1n which a part of an organic
group such as an alkyl group or the like or a condensable
functional group such as an alkoxy group or the like 1s
remaining may be formed by adjusting condensation condi-
tions.

[0019] As the polyamic acid or polyimide binder, for
example, a binder having a refractive index of about 1.5 or
more, about 1.6 or more, about 1.65 or more, or about 1.7 or
more with respect to light with the wavelength of 550 nm or
633 nm may be used. The above-described polyamic acid or
polyimide, for example, may be formed using a monomer to
which halogen atoms besides fluorine, sulfur atoms, phos-
phorus atoms, or the like are introduced.

[0020] As the binder, for example, a polyamic acid which
has a part which may be combined with particles such as a
carboxyl group or the like, thus leading to an improvement of
distribution stability of the particles may be used.

[0021] As the polyamic acid, for example, a compound
including a repeating unit of the following Formula 1 may be
used.

_ |[Formula 1]
O
H O
i !
| N H\/\
h -] o
5 \/ \/
[0022] In Formula 1, n1s a positive number.
[0023] The repeating unit may be arbitrarily substituted

with one or more substituents. Examples of the substituents
may include a functional group including such as halogen
atoms besides fluorine, halogen atoms such as a phenyl group,
a benzyl group, a naphthyl group, a thiophenyl group, or the
like including halogen atoms, sulfur atoms, phosphorus
atoms, or the like.
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[0024] The polyamic acid may be a homopolymer only
formed with the repeating unit of Formula 1, or a copolymer
including another umt 1n addition to the repeating unit of
Formula 1. In the copolymer, a type or ratio of another unit,
for example, may be suitably selected within a range which
does not decrease a desired refractive index, heat resistance,
light transmission ratio, efc.

[0025] As a specific example of the repeating unmit of For-
mula 1, a repeating unit of the following Formula 2 may be
exemplified.

™YY \
H
N

\
/
\

O=tn=0

(
1
{
(

[0026] In Formula 2, n 1s a positive number.

[0027] Thepolyamic acid, for example, may have a weight-
average molecular weight in the range 01 10,000 to 100,000 or
about 10,000 to 50,000 which i1s measured and converted
based on standard polystyrene using gel permeation chroma-
tography (GPC). Further, the polyamic acid having the
repeating unit of Formula 1 may have a light transmission
ratio of 80% or more, 85% or more, or 90% or more 1n a
visible ray region, and have excellent heat resistance.

[0028] Further, the overcoat layer may additionally include
high refractive particles as needed. For example, a refractive
index of the overcoat layer may be adjusted by using high
refractive particles. The term “high refractive particles™, for
example, may denote particles having a refractive index of 1.5
or more, 2.0 or more 2.5 or more, 2.6 ormore, or 2.7 or more.
The upper limit of the refractive index of high refractive
particles, for example, may be selected within a range which
satisfies the above-described refractive index of the overcoat
layer 1n consideration of the refractive index of the overcoat
layer which 1s combined together with the particles. The high
refractive particles, for example, may have an average diam-
eter 1n the range of about 1 to 100 nm, 10 to 90 nm, 10 to 80
nm, 10 to 70 nm, 10 to 60 nm, 10 to 50 nm, or 10 to 45 nm.
Examples of the high refractive particles may include alu-
mina, alumino silicate, titanium oxide, zirconium oxide, etc.
[0029] A ratio of the high refractive particles 1s not particu-
larly limited, and may be adjusted within the above-described
range which ensures the refractive index of the overcoat layer.
[0030] A thickness of the overcoat layer 1s also not particu-
larly limited, and may be adjusted within a suitable range
according to the need.

[0031] Adter an anisotropic nanostructure 1s formed, for
example, the overcoat layer may be formed using a deposition
method such as a wet coating method, a sol-gel method, a
chemical vapor deposition (CVD) method, a physical vapor
deposition (PVD) method, etc.

[0032] The substrate may further include an electrode
layer. For example, the electrode layer may be formed on the
scattering layer. As the electrode layer, for example, a hole
injecting or electron injecting electrode layer used 1n gener-
ally producing an organic electronic device such as an OLED
or the like may be formed.

[0033] Theholeinjecting electrode layer, for example, may
be formed of a material having a relatively high work func-
tion, and may be formed of a transparent material as needed.
For example, the hole injecting electrode layer may include a
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metal, an alloy, an electroconductive compound, which have
a work function of about 4.0 eV or more, or a mixture of two
types or more thereof. Examples of the material may include
ametal such as gold, Cul, an oxide material such as indium tin
oxide (ITO), mdium zinc oxide (I1Z0), zinc tin oxide (ZTO),
zinc oxide doped with aluminum or indium, magnesium
indium oxide, nickel tungsten oxide, ZnO, SnO,, In,O,, or
the like, a metal nitride such as gallium nitride, a metal
selenide such as zinc selenide or the like, a metal sulfide such
as zinc sulfide, etc. Further, the transparent hole 1njecting

|Formula 2]

\

Z
O=unn=0

clectrode layer may be formed using a metal thin layer includ-
ing Au, Ag, Cu, or the like, a laminate of high refractive
transparent materials including ZnS, TiO.,,, I'TO, etc.

[0034] The hole mjecting electrode layer may be formed
using an arbitrary process such as deposition, sputtering,
chemical deposition, an electrochemical process, etc. Fur-
ther, the formed electrode layer may be patterned through a
process using well-known photolithography, a shadow mask,
or the like according to the needs. A layer thickness of the hole
injecting electrode layer varies according to a light transmis-
s10n ratio, surface resistivity, or the like, but may be generally
500 nm, or in the range of 10 to 200 nm.

[0035] The transparent electron 1njecting electrode layer,
for example, may be formed of a transparent material with a
relatively low work function, for example, a suitable material
in the materials used to form the hole injecting electrode layer
may be used to form the transparent electron injecting elec-
trode layer, but the transparent electron injecting electrode
layer 1s not limited thereto. The electron injecting electrode
layer, for example, may also be formed using a deposition
method, a sputtering method, or the like, and may be suitably
patterned as needed. The electron 1njecting electrode layer
may be formed with a suitable thickness according to the
needs.

[0036] When the electrode layer 1s formed, the scattering
layer may have a projected area smaller than the electrode
layer. Here, the scattering layer may also have a projected
area smaller than the base layer. In the present specification,
the term “projected area” may denote a projected area of the
object percetved when the substrate 1s observed from an
upper side or lower side of the direction parallel to the normal
direction of the surface of the substrate, and for example, may
denote an area of the base layer, scattering layer, or electrode
layer. Accordingly, for example, even when a substantive
surface area of the scattering layer 1s wider than that of the
clectrode layer for the reason that the surface of the scattering
layer 1s formed 1n a convexo-concave shape, when the area
percerved when the scattering layer 1s observed from an upper
side 1s smaller than the area percerved when the electrode
layer 1s observed from an upper side, the scattering layer 1s
construed as having a projected area smaller than the elec-
trode layer.

[0037] When the scattering layer or the like has a projected
area smaller than the base layer, and the projected area of the
scattering layer 1s even smaller than that of the electrode layver,
the scattering layer may be present in various shapes. For
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example, as shown 1n FIG. 3, the scattering layer 102 may be
formed on a part except for the boundary of the base layer
101, or a part of the scattering layer may remain on the
boundary of the base layer, efc.

[0038] FIG. 4 1s an exemplary view showing the case 1n
which the substrate of FIG. 3 1s observed from the upper part.
As shown 1n FIG. 3, the area A of the electrode layer 201
perceived when the substrate 1s observed from the upper side,
that 1s, the projected area A of the electrode layer 201 1s
greater than the projected area B of the scattering layer 102
present at a lower side of the electrode layer 201. A ratio A/B
of the projected area A of the electrode layer 201 to the
projected area B of the scattering layer 102 may be, for
example, 1.04 or more, 1.06 or more, 1.08 or more, 1.1 or
more, or 1.15 or more. When the projected area of the scat-
tering layer 102 1s smaller than the projected area of the
clectrode layer, a structure in which the scattering layer 1s not
exposed to the outside as will be described below may be
realized, and thus the upper limit of the ratio A/B of the
projected area 1s not particularly limited. In consideration of
a general production environment of the substrate, the upper
limit of the ratio A/B may be, for example, about 2.0, about
1.5, about 1.4, about 1.3, or about 1.25. On the substrate, the
clectrode layer may also be formed on the substrate on which
the scattering layer 1s not formed. The electrode layer may be
formed 1n contact with the base layer, or may be formed to
include an additional factor between the base layer and the
clectrode layer. By the above-described structure, the struc-
ture 1n which the scattering layer 1s not exposed to the outside
may be realized when the organic electronic device 1s real-
1zed.

[0039] Forexample, as shown i FIG. 4, the electrode layer
201 may be formed to an area including out of the peripheral
sections of the scattering layer 102. Here, for example, when
the plurality of scattering layers are present on the base layer,
the electrode layer may be formed to an area including out of
the peripheral sections of at least one scattering layer, for
example, at least the scattering layer on which the organic
layer 1s formed. In the above-described structure, the struc-
ture 1n which the scattering layer 1s not exposed to the outside
may be formed using a method of attaching an encapsulating,
structure which will be described below to the electrode layer
not having the scattering layer thereunder. Accordingly, the
scattering layer may be prevented from being a penetration
path for external moisture, oxygen, or the like, an adhesion
force of the encapsulating structure or the electrode and the
substrate may be stably ensured, and surface hardness of the
outer part of the device may be excellently maintained.
[0040] According to another aspect of the present applica-
tion, there 1s provided an organic electronic device. An exem-
plary organic electronic device of an embodiment of the
present application may include the substrate for the organic
clectronic device, and the organic electronic device formed
on the substrate, for example, the scattering layer of the
substrate. The organic electronic device, for example, may
include a first electrode layer, an organic layer, and a second
clectrode layer sequentially formed on the scattering layer. In
an embodiment of the present application, the organic elec-
tronic device may be an OLED. When the organic electronic
device 1s an OLED, the organic electronic device, for
example, may have a structure in which the organic layer at
least including a light-emitting layer 1s iterposed between
the hole mjecting electrode layer and the electron 1njecting
clectrode layer. The hole mjecting electrode layer and elec-
tron 1njecting electrode layer may be electrode layers on the
scattering layer of the above-described substrate.

[0041] Inthe OLED, the organic layer existing between the
clectron and hole mjecting electrode layers may include at
least one layer of the light-emitting layer. The organic layer
may include a plurality of two or more light-emitting layers.
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When two or more light-emitting layers are included 1n the
organic layer, the light-emitting layers may have a structure
divided by an intermediate electrode, a charge generating
layer (CGL), or the like having charge generating properties,
but they are not limited thereto.

[0042] The light-emitting layer, for example, may be
formed using various fluorescent or phosphorescent organic
materials which are well-known 1n the field. Examples of the
materials which may be used 1n the light-emitting layer may
include a Alg-based material such as tris(4-methyl-8-quino-
linolate)aluminum(IIT)(Alg3), 4-MAlq3, Gaqg3, or the like, a
cyclopenadiene derivative such as C-545T(C,H, . N,O,S),
DSA-amine, TBSA, BTP, PAP-NPA, spiro-FPA, Ph3Si1(PhT-
DAOXD), 1,2,3,4,5-pentaphenyl-1,3-cyclopentadiene
(PPCP), or the like, DPVB1 (4,4'-b1s(2,2'-diphenylyinyl)-1,
1'-biphenyl), distyryl benzene or derivatives thereof, DCITB
(4-(Dicyanomethylene)-2-tert-butyl-6-(1,1,7,7,-tetramethyl-
julolidyl-9-enyl)-4H-pyran), DDP, AAAP, NPAMLI, a phos-
phorescent material such as Firpic, m-Firpic, N- Flrplc bon,Ir
(acac), (Cy),Ir(acac), bt,Ir(acac), dp,Ir(acac), bzqg,Ir(acac),
bo,Ir(acac), F,Ir(bpy), F,Ir(acac), op,Ir(acac), ppy,Ir(acac),
tpy,Ir(acac),  Flrppy(ac-tris[2-(4,5'-difluorophenyl)pyri-
dine-C'2,N|indium(IIl)), Btp,Ir(acac)(bis(2-(2'-benzo[4,5-
a|thienyl)pyridinato-N,C3" iridium(acetylactonate)), or the
like, but are not limited thereto. The light-emitting layer may
have a host-dopant system in which the above-described
materials are included as a host, and also perylene, distyryl-
biphenyl(distyrylbiphenyl), DPT, quinacridone, rubrene,
BTX, ABTX, DCJTB, or the like are included as a dopant.
[0043] The light-emitting layer may be formed by suitably
using a type ol a compound exhibiting light-emitting proper-
ties 1n the electron accepting organic compounds or electron
donating organic compounds which will be described below.

[0044] The organic layer may be formed to have various
structures 1 which various functional layers well-known 1n
the field are further included as long as the organic layer
includes a light-emitting layer. Examples of the layers which
may be included 1n the organic layer may include an electron
injection layer, a hole blocking layer, an electron transfer
layer, a hole transter layer, a hole imjection layer, eftc.

[0045] The electron injection layer or electron transfer
layer, for example, may be formed using an electron accept-
ing organic compound. In the above description, a well-
known arbitrary compound may be used as the electron
accepting organic compound without particular limitation.
Examples of the above-described organic compounds may
include a polycyclic compound such as p-terphenyl, quater-
phenyl, or the like, or a dertvative thereot, a polycyclic hydro-
carbon compound such as naphthalene, tetracene, pyrene,
coronene, chrysene, anthracene, diphenylanthracene, naph-
thacene, phenanthrene, or the like, or a derivative thereot, a
heterocyclic compound such as phenanthroline, batho-
phenanthroline, phenanthridine, acridine, quinoline, qui-
noxaline, phenazine, or the like, or a dertvative thereot. Fur-
ther, fluoroceine, perylene, phthaloperylene,
naphthaloperylene, perynone, phthaloperynone, naphthalop-
erynone, diphenylbutadiene, tetraphenylbutadiene, oxadiaz-
ole, aldazine, bisbenzoxazoline, bisstyryl, pyrazine, cyclo-
pentadiene, oX1ne, aminoquinoline, an imine,
diphenylethylene, vinylanthracene, diaminocarbazole, pyr-
ane, thiopyrane, polymethine, merocyanine, quinacridone,
rubrene, or the like, or derivatives thereof, a metal chelate
complex compound disclosed 1n disclosures such as Japanese
Patent Application Laid-open Nos. 1988-293695, Japanese
Patent Application Laid-open Nos. 1996-22557, Japanese
Patent Application Laid-open Nos. 1996-81472, Japanese
Patent Application Laid-open Nos. 1993-009470, Japanese
Patent Application Laid-open Nos. 1993-017764 or the like,
for example, such as a metal complex having one or more
ligands of 8-quinolinolato such as tris(8-quinolinolato)alu-
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minum| tris(8-quinolinolato)aluminium],  bis(8-quinolino-
lato)magnesium, bis[benzo(f)-8-quinolinolato]zinc {bis
[benzo(f)-8-quinolinolato]zinc}, b1s(2-methyl-8-
quinolinolato )aluminum, tris(8-quinolinolato jindium[tris(8-
quinolinolato)indium], tris(S-methyl-8-quinolinolato)
aluminum, 8-quinolinolatolithium, tris(5-chloro-8-
quinolinolato)gallium, bi1s(5-chloro-8-quinolinolato)
calcium, or the like or a derivative thereot, which are metal
chelated oxanoid compounds, may be used.

[0046] An oxadiazole compound disclosed 1n disclosures
such as Japanese Patent Application Laid-open Nos. 1993-
202011, Japanese Patent Application Laid-open Nos. 1995-
179394 Japanese Patent Application Laid-open Nos. 1995-
2’78124, Japanese Patent Application Laid-open Nos. 1995-
228579, or the like, a triazine compound disclosed 1n a
disclosure such as Japanese Patent Application Laid-open
Nos. 1995-157473, a derivative of stilbene or a derivative of
distyrylarylene disclosed 1n a disclosure such as Japanese
Patent Application Laid-open Nos. 1994-203963, a dertvative
of styryl disclosed 1in disclosures such as Japanese Patent
Application Laid-open Nos. 1994-132080, Japanese Patent
Application Laid-open Nos. 1994-88072, or the like, a deriva-
tive of diolefin disclosed in disclosures such as Japanese
Patent Application Laid-open Nos. 1994-1008577, Japanese
Patent Application Laid-open Nos. 1994-2071770, or the like;
a fluorescent whitening agent such as a benzooxazole com-
pound, a benzothiazole compound, a benzoimidazole com-
pound, or the like; a distyrylbenzene compound such as 1.4-
bis(2-methylstyryl)benzene, 1,4-bis(3-methylstyryl)
benzene, 1,4-bis(4-methylstyryl)benzene, distyrylbenzene,
1,4-bis(2-ethylstyryl)benzyl, 1,4-bis(3-ecthylstyryl)benzene,
1,4-bis(2-methylstyryl)-2-methylbenzene, 1,4-bis(2-methyl-
styryl)-2-ethylbenzene, or the like; a distyrylpyrazine com-
pound such as 2,5-bis(4-methylstyryl)pyrazine, 2,5-bis(4-
cthylstyryl)pyrazine, 2,5-bis|[2-(1-naphthyl)vinyl|pyrazine,
2,5-bis(4-methoxystyryl)pyrazine, 2,5-bis[2-(4-biphenyl)vi-
nyl]lpyrazine, 2,3-bis[2-(1-pyrenyl)vinyl]lpyrazine, or the
like, a dimethylidine compound such as 1,4-phenylenedim-
cthylidine, 4,4'-phenylenedimethylidine, 2,5-xylenedim-
cthylidine, 2,6-naphthylenedimethylidine, 1,4-biphenylene-
dimethylidine, 1.,4-para-terphenylenedimetelidine, 9,10-
anthracenediyldimethylidine, 4.,4'-(2,2-d1-t-
butylphenylvinyl)biphenyl, 4.4'-(2,2-diphenylvinyl)
biphenyl, or the like, or a derivative thereot, a derivative of
silanamine disclosed 1n disclosures such as Japanese Patent
Application Laid-open Nos. 1994-490°79, Japanese Patent
Application Laid-open Nos. 1994-293778, or the like, a mul-
tifunctional styryl compound disclosed 1n disclosures such as
Japanese Patent Application Laid-open Nos. 1994-279322,
Japanese Patent Application Laid-open Nos. 1994-279323, or
the like, a derivative of oxadiazole disclosed 1n disclosures
such as Japanese Patent Application Laid-open Nos. 1994-
107648, Japanese Patent Application Laid-open Nos. 1994-
092947, or the like, an anthracene compound disclosed 1n a
disclosure such as Japanese Patent Application Laid-open
Nos. 1994-206865, or the like, a dertvative of oxygenate
disclosed 1n a disclosure such as Japanese Patent Application
Laid-open Nos. 1994-145146, or the like, a tetraphenylbuta-
diene compound disclosed 1n a disclosure such as Japanese
Patent Application Laid-open Nos. 1992-96990, or the like,
an organic trifunctional compound disclosed 1n a disclosure
such as Japanese Patent Application Laid-open Nos. 1991-
296595, or the like, a derivative of coumarin disclosed 1n a
disclosure such as Japanese Patent Application Laid-open
Nos. 1990-191694, or the like, a derivative of perylene dis-
closed 1 a disclosure such as Japanese Patent Application
Laid-open Nos. 1990-196883, or the like, a derntvative of
naphthalene disclosed 1n a disclosure such as Japanese Patent
Application Laid-open Nos. 1990-235789, or the like, a

derivative of phthaloperynone disclosed 1n disclosures such
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as Japanese Patent Application Laid-open Nos. 1990-289676,
Japanese Patent Application Laid-open Nos. 1990-88689, or
the like, or a dertvative of styrylamine disclosed 1n a disclo-
sure such as or Japanese Patent Application Laid-open Nos.
1990-250292, or the like, may be used as an electron accept-
ing organic compound included i a low refractive layer.
Further, the electron injection layer 1n the above description,
for example, may be formed using materials such as LiF, CsF,
or the like.

[0047] The hole blocking layer 1s a layer which may pre-
vent holes 1njected from the hole injecting electrode from
passing through the light-emitting layer and entering the elec-
tron injecting electrode, thus improving the lifetime and
elfectiveness of the device, and may be formed 1n a suitable
part between the light-emitting layer and electron injecting,
clectrode using well-known maternals as needed.

[0048] The hole mnjection layer or hole transier layer, for
example, may include an electron donating organic com-
pound. As the electron donating organic compound, an aryl
amine compound such as N,N,N'-tetraphenyl-4,4'-diami-
nophenyl, N,N'-diphenyl-N,N'-di(3-methylphenyl)-4,4'-di-
aminobiphenyl, 2,2-bis(4-di-p-tolylaminophenyl)propane,
N,N,N"N'-tetra-p-tolyl-4,4'-diaminobiphenyl,  bis(4-di-p-
tolylaminophenyl)phenylmethane, N,N'-diphenyl-IN,N'-d1
(4-methoxyphenyl)-4,4'-diaminobiphenyl,  N,N,N'.N'-tet-
raphenyl-4,4'-diaminodiphenylether, 4,4'-bis
(diphenylamino)quadriphenyl[4,4'-bis(diphenylamino)

quadriphenyl], 4-N,N-diphenylamino-(2-diphenylvinyl)
benzene, 3-methoxy-4'-N,N-diphenylaminostylbenzene,
N-phenylcarbazole, 1,1-bis(4-di-p-triaminophenyl)cyclo-
hexane, 1,1-bis(4-di-p-triaminophenyl)-4-phenylcyclohex-
ane, bis(4-dimethylamino-2-methylphenyl)phenylmethane,
N,N,N-tri(p-tolyl)amine,  4-(di-p-tolylamino)-4'-[4-(di-p-
tolylamino)styryl]stilbene, N,N,N'.N'-tetraphenyl-4,4'-di-
aminobiphenyl N-phenylcarbazole, 4,4'-bis[N-(1-naphthyl)-

N-phenylamino]|biphenyl, 4.,4'-bi1s| N-(1-naphthyl)-IN-
phenylamino |p-terphenyl, 4.,4'-bi1s|N-(2-naphthyl )-N-
phenylamino|biphenyl, 4.4'-b1s|N-(3-acenaphthenyl )-N-
phenylamino|biphenyl, 1,5-b1s[N-(1-naphthyl)-N-
phenylamino Jnaphthalene, 4 4'-b1s[N-(9-anthryl )-N-

phenylamino]bipheny. phenylammo]blphenyl 4.4'-b1s[N-(1-
anthryl)-N-phenylamino]-p-terphenyl, 4.4'-b1s[N-(2-
phenanthryl)-N-phenylamino |biphenyl, 4,4'-'3is 'N-(8-
fluoranthenyl)-N-phenylamino |biphenyl, 4.4'-b1s[N-(2-
pyrenyl)-N-phenylamino |biphenyl, 4.4'-b1s[N-(2-
perylenyl)-N-phenylamino |biphenyl, 4.4'-b1s[N-(1-

coronenyl)-N-phenylamino]biphenyl(4,4'-bis| N-(1-
coronenyl)-N-phenylamino]biphenyl), 2,6-bis(d1-p-
tolylamino )naphthalene, 2,6-bis[di-(1-naphthyl )Jamino]
naphthalene, 2,6-bis[N-(1-naphthyl)-N-(2-naphthyl)amino]
naphthalene, 4,4'-bis[N,N-di(2-naphthyl)amino Jterphenyl,
4.,4'-bis {N-phenyl-N-[4-(1-naphthyl)phenyl]
amino }biphenyl, 4,4'-bis[N-phenyl-N-(2-pyrenyl)amino]bi-
phenyl, 2,6-bis[N,N-di-(2-naphthyl)amino]fluorene or 4,4'-
b1s(N,N-di-p-tolylamino }terphenyl, bis(N-1-naphthyl)(IN-2-
naphthyl)amine, or the like may be representatively
exemplified, but the electron donating organic compound 1s
not limited thereto.

[0049] The hole injection layer or hole transfer layer may
be formed by dispersing the organic compound 1nto a poly-
mer, or using a polymer derived from the organic compound.
Further, a so called 1-conjugated polymer such as a polypar-
aphenylenevinylene and a derivative thereot, a hole transfer-
ring non-conjugated polymer such as a poly(N-vinylcarba-
zole) or the like, a 6-conjugated polymer such as a polysilane
or the like may also be used.

[0050] The hole injection layer may be formed using a
metal phthalocyamine such as copper phthalocyanine, a non-
metal phthalocyanine, a carbon layer, and an electrically con-
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ductive polymer such as a polyaniline or the like, or may be
formed by reacting an aryl amine compound as an oxidant
with a Lewis acid.

[0051] The OLED may exemplarily have a form o1 (1) hole
injecting electrode layer/organic light-emitting layer/elec-
tron 1njecting electrode layer; (2) hole injecting electrode
layer/hole injection layer/an orgamic light-emitting layer/
clectron injecting electrode layer; (3) hole injecting electrode
layer/organic light-emitting layer/electron injection layer/
clectron 1njecting electrode layer; (4) hole injecting electrode
layer/hole injection layer/organic light-emitting layer/elec-
tron injection layer/electron injecting electrode layer; (5) hole
injecting electrode layer/organic semiconductor layer/or-
ganic light-emitting layer/electron injecting electrode layer;
(6) hole injecting electrode layer/organic semiconductor
layer/electron blocking layer/organic light-emitting layer/
clectron injecting electrode layer; (7) hole injecting electrode
layer/organic semiconductor layer/organic light-emitting
layer/adhesion improving layer/electron injecting electrode
layer; (8) hole injecting electrode layer/hole injection layer/
hole transfer layer/organic light-emitting layer/electron
injection layer/electron injecting electrode layer; (9) hole
injecting electrode layer/insulating layer/organic light-emat-
ting layer/insulating layer/electron injecting electrode layer;
(10) hole injecting electrode layer/inorganic semiconductor
layer/insulating layer/organic light-emitting layer/insulating
layer/electron 1njecting electrode layer; (11) hole 1njecting
clectrode layer/organic semiconductor layer/insulating layer/
an organic light-emitting layer/insulating layer/electron
injecting electrode layer a form of; (12) hole injecting elec-
trode layer/insulating layer/hole injection layer/hole transter
layer/organic light-emitting layer/insulating layer/electron
injecting electrode layer, or (13) hole mjecting electrode
layer/insulating layer/hole imnjection layer/hole transier layer/
organic light-emitting layer/electron injection layer/electron
injecting electrode layer, which are sequentially formed on
the scattering layer of the substrate, and may have a form of
including the organic layer with the structure in which at least
two light-emitting layers which are divided by an intermedi-
ate electrode layer or charge generating layer (CGL) having
charge-generating properties are disposed between the hole
ijecting electrode layer and electron injecting electrode
layer, but 1s not limited thereto.

[0052] Various materials to form a hole or electron 1nject-
ing electrode layer and an organic layer, for example, such as
a light-emitting layer, an electron injection or a transier layer,
a hole 1njection or transter layer, and various methods to form
the same are known 1n this field, and all the methods as
described above may be applied in the production of the
organic electronic device.

[0053] The organic electronic device may further include
an encapsulating structure. The encapsulating structure may
be a protective structure to prevent foreign materials such as
moisture, oxygen, or the like from penetrating the organic
layer of the organic electronic device. The encapsulating
structure, for example, may be a can such as a glass can, a
metal can, or the like, or a film covering an entire surface of
the organic layer.

[0054] FIG. 5 exemplarily shows the organic layer 701 and
the second electrode layer 702 formed on the substrate
including the base layer 101, and the scattering layer 102 and
the first electrode layer 501, which are sequentially formed,
are protected with the encapsulating structure 703 with a can
structure such as a glass can, a metal can, etc. The encapsu-
lating structure 703 1n FI1G. 5, for example, may be adhered by
an adhesive. The encapsulating structure 703, for example,
may be adhered to the electrode layer 501 not having the
scattering layer 102 thereunder. For example, the encapsulat-
ing structure 703 as shown in FIG. 2 may be adhered to an end
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of the substrate by an adhesive. By the above-described meth-
ods, a protective effect of the encapsulating structure may be
maximized.

[0055] The encapsulating structure, for example, may be a
film covering an entire surface of the organic layer and the
second electrode layer. FIG. 6 shows an exemplary encapsu-
lating structure 703 in the form of the film covering an entire
surface of the organic layer 701 and the second electrode
layer 702. For example, a film-form encapsulating structure
703 may have a structure of bonding the substrate which
includes the base layer 101, the scattering layer 102, and the
clectrode layer 501, to the second substrate 801 on the sub-
strate, while covering the organic layer 701 and the second
clectrode layer 702 as shown in FIG. 6. Examples of the
second substrate 801 may include, for example, a glass sub-
strate, a metal substrate, a polymer film, a barrier layer, efc.
The film-form encapsulating structure, for example, may be
formed by applying a liquid material such as an epoxy resin or
the like which 1s cured by heat, irradiating with ultraviolet
rays or the like, and by curing the liquid material, or may be
formed through a method of laminating the substrate and the
upper substrate using an adhesive sheet or the like which 1s
prepared in the film form using the epoxy resin or the like in
advance, eftc.

[0056] The encapsulating structure may include a metal
oxide such as calcium oxide, beryllium oxide, or the like, a
metal halide such as calcium chloride or the like, a moisture
absorbent such as phosphorus pentoxide or the like, a getter
material, and so forth as needed. The moisture absorbent or
getter material, for example, may be included in the film-form
encapsulating structure, or may be present at a predetermined
position of the encapsulating structure of a can. Further, the
encapsulating structure may additionally include a barrier
film or conductive film.

[0057] The encapsulating structure, for example, as shown
in FIG. 5 or 6, may be adhered on the first electrode layer 501
not having the scattering layer 102 thereunder. Accordingly,
the sealing structure in which the scattering layer 1s not
exposed to the outside may be realized. The sealing structure
may denote, for example, a state in which the scattering layer
1s not exposed to the outside because an entire surface of the
scattering layer 1s surrounded by the base layer, the electrode
layer and/or the encapsulating structure, or an entire surface
of the scattering layer 1s surrounded by the sealing structure
tormed including the base layer, the electrode layer and/or the
encapsulating structure. The sealing structure may be formed
including the base layer, the electrode layer, and the encap-
sulating structure, and further including other elements such
as an auxiliary electrode or the like as long as the scattering
layer 1s not exposed to the outside. For example, 1n FIG. 5 or
6, other elements may be present at the part in which the base
layer 101 contacts the electrode layer 501, the part in which
the electrode layer 501 contacts the encapsulating structure
703, or other parts. Examples of the other elements may
include an organic material, an inorganic material or an
organic and morganic composite material having low mois-
ture permeability, an isulating layer, an auxiliary electrode,
etc.

[0058] The present application also relates to the use of an
organic electronic device, for example, an OLED. The
organic light emitting device, for example, may be effectively
applied to a light source of backlight ot a liquid crystal display
(LCD) device, a lighting device, all types of sensors, a printer,
a copy machine, or the like, a light source of vehicle 1nstru-
ments, a light source of signal light, a pilot light, a display
unit, an in-plane luminous body, a display, a decoration, all
types of lighting devices, etc. In an embodiment of the present
application, the present application relates to a lighting device
including the OLED. When the OLED 1s applied to the light-

ing device or for another use, other components forming the
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device or the method of forming the device are not particu-
larly limited, all arbitrary materials or methods known 1n the
related art may be utilized as long as the OLED 1s used.

[l

‘ects

Advantageous E

[0059] The present application relates to the substrate for
the organic electronic device, the organic electronic device,
and the lighting device. In the embodiment of the present
application, the substrate or the organic electronic device
capable of forming the organic electronic device which
ensures the performance including light extraction etficiency
or the like and reliability by applying the scattering layer
capable of exhibiting different scattering properties accord-
ing to the angle of incident light may be provided.

DESCRIPTION OF DRAWINGS

[0060] FIGS. 1 to 4 are mimetic diagrams showing an
exemplary substrate.

[0061] FIGS. 5 and 6 are mimetic diagrams showing an
exemplary organic electronic device.

DESCRIPTION OF REFERENCE NUMERALS

[0062] 100: substrate for organic electronic device
[0063] 101: base layer

[0064] 102: scattering layer

[0065] 1021: overcoat layer

[0066] 1022: anisotropic nanostructure

[0067] 201, 501: electrode layer

[0068] 701: organic layer
[0069] 702: clectrode layer

[0070] 703: encapsulating structure, encapsulating layer
[0071] 801: cover substrate

MODES OF THE INVENTION

[0072] Heremnafter, the present application will be
described 1n detail with conjunction with examples according
to an embodiment of the present application and comparative
examples not according to an embodiment of the present
application, but the scope of the present application 1s not
limited to the following examples.

Example 1

Preparation of Substrate for Organic Electronic
Device

[0073] Under an atmosphere of a mixture gas of oxygen
(O,) and argon, a layer of T10, having a thickness of about
300 nm and having arefractive index of about 2.5 with respect
to light with the wavelength of 550 nm was formed on a glass
substrate using a reactive magnetron sputtering method using
a titantum target. Then, a mask was formed by spin-coating a
coating solution including nickel metal particles having an
average diameter ol about 120 nm, the layer of Ti0O, was
etched through plasma using a Cl, gas, and the aluminum
metal particles were removed using a mixture solution of a
hydrochloric acid (HCl) and a nitric acid (HNO;) to form a
surface 1n which columns of T10, having a height of about
300 nm and having a cross section with an average diameter
of about 120 nm are randomly disposed. In the above descrip-
tion, the height and the average diameter of T10, are mea-
sured through a Field Emission Scanning Electron Micros-
copy (FE-SEM) analysis. Subsequently, a tetramethoxy
silane oligomer condensate was mixed with titanium oxide
(1T10,) particles having an average diameter of about 20 nm
and a refractive index of about 2.5 with respect to light with
the wavelength of 550 nm, the mixed condensate was dis-
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persed mto a mixture solvent of ethanol and methyl 1sobutyl
ketone to prepare a coating solution, the glass substrate in
which the Ti0, columns were formed was coated with the
coating solution using a slot die, dried at about 100° C. for
about 1 minute, and cured by heat at about 200° C. for about
30 minutes to form an overcoat layer having a refractive index
of about 1.8 with respect to light with the wavelength of 550
nm. Then, a hole 1njecting electrode layer including mndium
tin oxide (ITO) was formed on an entire surface of the glass
substrate using a well-known sputtering method, and thereby
a substrate was prepared.

Preparation of Organic Light Emitting Device

[0074] A hole injection layer including alpha-NPD(N,N'-
Di-[(1-naphthyl)-N,N'-diphenyl]-1,1'-biphenyl )-4,4'-d1-
amine) and a light-emitting layer (4,4',4'-tris(N-carbazolyl)-
triphenylamine  (TCTA):Firpic, @ TCTA:Fir6)  were
sequentially formed on an electrode layer of the prepared
substrate using a deposition method. Subsequently, TCTA
(4,4'.4'-tris(N-carbazolyl)-triphenylamine) which 1s an elec-
tron transierring compound was deposited on the light-emit-
ting layer, and an electron injection layer having a thickness
of about 70 nm was formed. Subsequently, an aluminum (Al)
clectrode as an electron imjecting reflective electrode was
formed on the electron injection layer using a vacuum depo-
sition method, and thereby a device was prepared. Subse-
quently, an encapsulating structure was attached to the device
in a glove box under an atmosphere of an argon (Ar) gas, and
thereby an device was prepared.

Example 2

Preparation of Substrate for Organic Electronic
Device

[0075] A layer of T10, having a thickness of about 400 nm
and a refractive index of about 2.5 with respect to light with
the wavelength of 550 nm was formed 1n the same manner as
in Example 1. Then, a thin layer of Au having a thickness of
about 10 nm was formed on the layer of TiO, using a heat
deposition method, annealed at 600° C. for about 3 minutes
using a rapid thermal annealing (RTA) device, and thereby a
random arrangement of Au particles having an average diam-
cter of about 200 nm was formed on the layer of T10,. Sub-
sequently, the layer of T10, was etched through plasma using
a SF . gas, and the Au particles were removed using a mixture
solution of a hydrochloric acid (HCI) and a nitric acid (HNO,)
to form a surface 1n which columns o1 T10, having a height of
about 400 nm and having a cross section with an average
diameter of about 200 nm are randomly disposed. Subse-
quently, the overcoat layer and the hole mjecting electrode
layer were formed 1n the same manner as 1n Example 1, and
thereby a substrate was prepared.

Preparation of Organic Light Emitting Device

[0076] An device was prepared in the same manner as 1n
Example 1 except that the prepared substrate was used.

Comparative Example 1

[0077] An device was prepared by directly forming a hole
injecting electrode layer, a light-emitting layer, an electron
injection layer and an electron injecting reflective electrode 1n
the same manner as in Example 1 except that the scattering,
layer was not formed on the glass substrate.

[0078] A result of a performance evaluation with respect to
the examples and comparative example was as shown 1n the



US 2015/0137110 Al

following Table 1. The evaluation of external quantum eifi-
ciency 1n the following Table 1 was performed using a well-
known method.

TABL

Ll
[

External quantum

Driving voltage (V) efliciency (%)

Example 1 6.1 28.3
Example 2 6.1 29.2
Comparative 6.0 19.1
Example 1

1. A substrate for an organic electronic device comprising:
a base layer; and

a scattering layer disposed on the base layer, and compris-
ing a pattern of anisotropic nanostructures having an
aspect ratio 1n the range of 1.2 to 30.

2. The substrate of claim 1, wherein the anisotropic nano-
structure has a refractive mndex of 1.7 or more.

3. The substrate of claim 1, wherein the anisotropic nano-
structure has a shape of a column having a length 1n the range

of 50 to 1,000 nm.

4. The substrate of claim 1, wherein the anisotropic nano-
structure has a shape of a column having an average diameter
of a cross section 1n the range of 10 to 500 nm.

5. The substrate of claim 1, wherein the plurality of aniso-
tropic nanostructures are randomly disposed on the base
layer.

6. The substrate of claim 5, wherein the plurality of aniso-
tropic nanostructures comprises two types or more of aniso-
tropic nanostructures having different aspect ratios from each
other.

7. The substrate of claim 3, wherein an average interval
between the plurality of anisotropic nanostructures which are
randomly disposed 1s 1n the range of 150 to 300 nm.
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8. The substrate of claim 1, wherein an area occupied by the
anisotropic nanostructures accounts for 20 to 70% with
respect an entire area of the scattering layer when observed
from an upper side.

9. The substrate of claim 1, wherein the anisotropic nano-
structure comprises zinc oxide, zircoma, titania, silicon
nitride, silicon nitride oxide, barium oxide, alumina, vana-
dium pentoxide, or the like.

10. The substrate of claim 1, further comprising an over-
coat layer which 1s present on an upper part of the pattern of
the anisotropic nanostructure.

11. The substrate of claim 10, wherein the overcoat layer
has a refractive index 1n the range of 1.2 to 3.3.

12. The substrate of claim 10, wherein the overcoat layer
comprises a polysiloxane, a polyamic acid, or a polyimide

13. The substrate of claim 10, wherein the anisotropic
nanostructure has a refractive index higher than the overcoat
layer.

14. The substrate of claim 13, wherein a difference 1n the
refractive indexes of the anisotropic nanostructure and the
overcoat layer 1s in the range of 0.2 to 2.0.

15. The substrate of claim 1, further comprising an elec-
trode layer formed on the scattering layer.

16. The substrate of claim 15, wherein the scattering layer
1s sealed by the electrode layer and the base layer.

17. An organic electronic device comprising:

a base layer;

a first electrode layer, an organic layer comprising a light-
emitting layer, and a second electrode layer, which are
sequentially formed on the base layer; and

a layer iterposed between the base layer and the first
clectrode layer, or between the second electrode layer
and the organic layer, and comprising a pattern of an
anisotropic nanostructure having an aspect ratio 1n the
range of 1.2 to 30.

18. A lighting device comprising the organic electronic

device of claim 17.




	Front Page
	Drawings
	Specification
	Claims

