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(57) ABSTRACT

An organic EL device has a layer containing a polyimide
having a triphenylamine derivative (TPD) unit. The use of
the polyimide as a polymer layer material can ensure solvent
selectivity in coating the light-emitting layer and the organic
EL device exhibits good luminance efficiency even after a
prolonged period use.
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FIG. 2
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FIG. 3
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FIG. 4
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FIG. 5A
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ORGANIC ELECTROLUMINESCENT DEVICE
COMPRISING A POLYMER LAYER CONTAINING
A POLYIMIDE HAVING TRIPHENYLAMINE
DERIVATIVE UNIT

CROSS-REFERENCE TO RELATED PATENT
APPLICATION AND CLAIM OF PRIORITY

[0001] This application claims the benefit of Korean
Patent Application No. 10-2004-0117962, filed on Dec. 31,
2004, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic elec-
troluminescent device comprising a polymer layer contain-
ing a polyimide (PI) having a triphenylamine derivative
(TPD) unit.

[0004] 2. Description of the Related Art

[0005] An organic electroluminescent (EL) device is an
active drive type emission display device that operates under
the principle that when current is applied to fluorescent or
phosphorescent organic compound layers (referred to as
“organic layers” hereinafter), electrons and holes are com-
bined in the organic layers to then emit light. Organic EL
devices have various advantages including being light-
weight, simple components, having a simplified fabrication
process, and offering a wide viewing angle. Also, organic EL
devices can enable moving picture display perfectly with
high color purity, and the devices have electrical properties
suitable for portable electronic devices at low power con-
sumption and low driving voltage.

[0006] A general organic EL device is constructed such
that an anode is formed on a substrate, a hole transport layer,
an emissive layet, an electron transport layer, and a cathode
are sequentially formed on the anode. Here, the hole trans-
port layer, the emissive layer, and the electron transport layer
are organic layers made of organic compounds. The elec-
troluminescence mechanism of a general organic EL device
will now be described. When a voltage is applied between an
anode and a cathode, holes are moved from an anode to an
emissive layer via a hole transport layer, and electrons are
moved from a cathode to the emissive layer via an electron
transport layer. The electrons and holes meet in the emissive
layer for recombination, forming excitons. The excitons are
subjected to radiative decay, producing light having a wave-
length corresponding to a band gap of an emissive layer
forming material.

[0007] To date, there have been made various attempts to
enhance emission efficiency and lifetime characteristics of
the organic EL device, including the followings: 1) facili-
tating injection of electrons and/or holes; 2) increasing
electron and/or hole mobility; 3) facilitating recombination
of electrons and holes; and 4) increasing photo conversion
efficiency.

[0008] To achieve the above stated goals, the following
techniques are provided: 1) minimizing an energy barrier
between an electrode and a transport layer; 2) increasing
electron and/or hole mobility through cascade transport; 3)
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inducing a balanced current using a hetero-junction structure
or a low mobility emitter; and 4) using a phosphorescent
material and fluorescent/phosphorescent hybrid materials as
light-emitting layers.

[0009] Another method of enhancing emission efficiency
and lifetime characteristics of the organic EL device which
has an organic layer structure comprised of a hole transport
layer, a light-emitting layer, and an electron transport layer
is to control injection, movement and recombination of
electrons and holes by providing an polymer interlayer
between the hole transport layer and the light-emitting layer.

[0010] In other words, the polymer interlayer serves as a
buffer layer that prevents migration of sulfur from the hole
transport layer, usually a stacked layer of PEDOT/PSS-
(poly(3,4-ethylenedioxythiophen)/polystyrene  sulfonate),
and prevents a PEDOT/PSS layer, which is a strongly acidic
layer, from directly contacting with the light-emitting layer.
In addition, the polymer interlayer prevents electrons and
exitons from being induced into the PEDOT/PSS layer,
thereby enhancing life characteristics of the organic EL
device.

[0011] Cho, et al. proposed a polymeric EL device having
a hole blocking layer into which PMDA-ODA type poly-
imide (PI) is injected to various thicknesses in various
packing densities, as described in Thin Solid Films
417(2002) 175-179, “The role of PI interlayer deposited by
ionized cluster beam on the electroluminescence efficiency”
between an ITO electrode and a light-emitting layer made of
BEH-PPV polymer using ionized cluster beam (ICB). Here,
the PMDA-ODA type polyimide serves as a hole injection
barrier that prevents impurities of the ITO electrode from
being diffused into the inside of the polyimide layer, causing
balanced recombination of holes and electrons. The above-
referenced document discloses a PI layer serving to reduce
a hole tunneling probability, rather than serving as an
electron blocking layer, in order to provide an organic EL
device with enhanced efficiency using balanced charge car-
riers.

[0012] Kim, et al. proposed a polymeric EL device
(PLED) having a thin polymer interlayer between an
PEDOT/PSS and a light-emitting layer, as described in
Applied Physic Letter 87(2005), 023506, “Spin-cast thin
semiconducting polymer interlayer for improving device
efficiency of polymer light-emitting diodes”. The thin inter-
layer blocks the radiative exitons from direct quenching by
PEDOT-PSS and thus removes a nonradiative decay channel
introduced by PEDOT-PSS. This exciton blocking property
of conjugated polymer interlayer significantly improves the
efficiency and lifetime of PLEDs. As a thin conjugated
polymer intetlayer, triphenylamine-based conjugated poly-
mers, such as poly(9,9-dioctylfluorene-co-bis-N,N'-(4-bu-
tylphenyl)-bis-N,N'-phenyl-1,4-phenylenedi amine) (PFB)
and poly(9,9'-dioctylfluorene-co-N-(4-butylphenyl)diphe-
nylamine) (TFB) can be used, since such polymers are
semiconductors having a wide band gap, low ionization
potential, and high hole mobility due to their triphenylamine
groups in the polymer backbone. However, these conjugated
polymers are readily soluble in the common organic sol-
vents, such as toluene and xylene, which are also used for
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light emitting polymer process. Therefore, when the light-
emitting polymer was spin-coated, the underlying spin-cast
polymer interlayer was partially dissolved and then washed
out by the solution of light emitting polymer, or intermixed
with light emitting polymer. The thickness control of a thin
conjugated polymer interlayer is, thus, fundamentally diffi-
cult, which is a serious problem for the practical use.

SUMMARY OF THE INVENTION

[0013] The present invention provides an organic EL
device comprising a polymer layer polymer containing a
polyimide having a TPD unit which is not soluble in a
solvent used in coating of a light-emitting material and has
electron and exciton blocking capability.

[0014] The present invention also provides a polyimide
having a TPD unit used for a polymer layer in an organic EL
device.

[0015] The present invention also provides a method of
preparing a polyimide having a TPD unit.

[0016] According to an aspect of the present invention,
there is provided an organic electroluminescent (EL) device
comprising a polymer layer containing a polyimide having
the triphenylamine derivative (TPD) unit.

[0017] According to another aspect of the present inven-
tion, there is provided an organic electroluminescent (EL)

device comprising a polymer layer containing a polyimide
represented by Formula 1 between an anode and a light
emitting layer:

]l
YY

6] 6]
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[0018] where X is a tetravalent aromatic hydrocarbon
group, 1 is an integer of 1 to 10,000, and Y is

_WONOZ_

R,

R

[0019] where R1 and R2 are each independently a hydro-
gen or a monovalent C,-C, ; organic group, W is a bond or

—Ar—N—A—

where Ar is an aryl group, A is a bond or an aryl group, and
7 is a bond or an arylenyl group.

[0020] According to another aspect of the present inven-
tion, there is provided a polyimide having a triphenylamine
derivative (TPD) unit represented by Formula 2:

Ry Ry

[0021]
group, n is an integer of 1 to 10,000, and each R1 and each

where X is a tetravalent aromatic hydrocarbon

R2 are each independently a hydrogen or a monovalent
C -C, 5 organic group.

[0022] According to still another aspect of the present
invention, there is provided a method of preparing a poly-
imide containing a triphenylamine derivative (TPD) unit
represented by Formula 2, the method comprising reacting
a tetracarboxylic dianhydride represented by Formula 3 with
a triphenylamine derivative represented by Formula 4:
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Ry

A
Yy

[0023] where X is a tetravalent aromatic hydrocarbon
group, n is an integer from 1 to 10,000, and each R1 and
each R2 are each independently a hydrogen or a monovalent
C,-C, 5 organic group.

[0024] The polymer layer comprising the polyimide (PI)
having a triphenylamine derivative (TPD) unit according to
the present invention has excellent mechanical strength and
thermal stability, thus demonstrating various advantages,
including good film forming performance, high planarity
and excellent solvent selectivity, enabling the organic EL
device containing the same to exhibit a good lifetime
characteristic.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] A more complete appreciation of the present inven-
tion, and many of the above and other features and advan-
tages of the present invention, will be readily apparent as the
same becomes better understood by reference to the follow-
ing detailed description when considered in conjunction
with the accompanying drawings in which like reference
symbols indicate the same or similar components, wherein:

[0026] FIG. 1 is a graph illustrating analysis results of
polyimide having a triphenylamine derivative (TPD) unit
according to Example 1 using a photoelectron spectrometer
in air (PESA, Riken Keiki Co. AC-2, Japan);

[0027] FIG. 2 shows UV-VIS absorption spectra of poly-
imide having a TPD unit according to Example 1;

[0028] FIG. 3 is a thermogravimetric analysis (TGA)
graph of polyimide having a TPD unit according to Example
1;

[0029] FIG. 4 is a graph illustrating a change in luminance
over time for the organic EL device manufactured in
Example 1;

[0030] FIGS. 5A and 5B are a 1H-NMR (a) and 13C-
NMR (b) spectra of DA-TPD according to Example 1 in
DMSO0-d6; and

%@%

Jul. 6, 2006
— @
®

Ry Ry

R, R,
NarloSerte™
[0031] FIG. 6 is a FT-IR graph of TPD-PI according to
Example 1.
DETAILED DESCRIPTION OF THE
INVENTION

[0032] Hereinafter, the embodiments of the present inven-

tion will be described in detail with reference to the accom-
panying drawings.

[0033]
troluminescent (EL) device comprising a polymer layer
containing a polyimide having the triphenylamine derivative
(TPD) unit.

The present invention provides an organic elec-

[0034]
preventing a hole transfer layer or a hole injection layer from

Since the polyimide may serve as a buffer layer

directly contacting with the light-emitting layer, and the
polyimide may prevent electrons from being injected into
the hole transport layer, thereby effectively preventing elec-
trons from migrating from the light-emitting layer to the
hole transport layer.

[0035] Accordingly, the polymer layer may be formed
between an anode (or a hole transport layer or hole injection
layer) and a light emitting layer:

M
)(L jL
YY
(0] (0]
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[0036] where X is a tetravalent aromatic hydrocarbon  [0037] where R1 and R2 are each independently a hydro-
group, 1 is an integer of 1 to 10,000, and Y is gen or a monovalent C,-C, ; organic group, W is a bond or

Ar
—W N 7—
—Ar—N—A—

where Ar is an aryl group, A is a bond or an aryl group, Z
is a bond or an arylenyl group.

R
: [0038] InFormula 1, Y may be any one selected from the

followings:

Ry R,
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Ry R

R Ry
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[0039] where each R1 and each R2 are each independently
a hydrogen or a monovalent C,-C,; organic group.

[0040] Preferred examples of X, which is a tetravalent
aromatic hydrocarbon group, include:

o

@]

CF;

N SN SN/

G QU U
o

CF; CFs

Jul. 6, 2006

[0041] Preferred polyimide having the triphenylamine
derivative (TPD) unit is represented by Formula 2:

@

Ry R,

where X 1s a tetravalent aromatic hydrocarbon group, n is an
integer of 1 to 10,000, each R1 and each R2 are each
independently a hydrogen or a monovalent C,-C, 5 organic

group.
[0042]
derivative (TPD) unit, since the TPD unit has excellent hole
transporting capability, the polyimide serves as a buffer layer

which prevents the PEDOT/PSS layer which is a hole
transfer layer or a hole injection layer from directly con-

In the polyimide containing the triphenylamine

tacting with the light-emitting layer. In addition, the poly-
imide prevents electrons from being injected into the hole
transport layer, thereby effectively preventing electrons from
migrating from the light-emitting layer to the hole transport
layer.

[0043]
lamine derivative (TPD) unit is generally insoluble in a

Also, since the polyimide containing tripheny-

solvent such as toluene used in coating a light-emitting layer,
any solvent can be selected in coating the light-emitting
layer without limitation.

[0044] In Formula 1, n is an integer from 1 to 10,000,
preferably from 1 to 1,000.

[0045]
monovalent C,-C,5 organic group. Examples of the

In Formula 1, R, and R, may be a hydrogen or a

monovalent C,-C, 5 organic group may include, but are not
limited to, a substituted or unsubstituted alkyl, aryl, alkenyl,
aralkyl, heteroalkyl, heteroaryl.

[0046]
derivative (TPD) unit represented by Formula 2 can be

The polyimide containing the triphenylamine

prepared by reacting aromatic tetracarboxylic dianhydride
of Formula 3 with a triphenylamine derivative represented
by Formula 4:
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6
— %, %, —
R2 Rl

)(L )(L
“NYXYN@NNO_
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Y ot OO

[0047] where X is a tetravalent aromatic hydrocarbon
group, n is an integer from 1 to 10,000, and R1 and R2 are
each independently a hydrogen or a monovalent C,-C;
organic group.

[0048] The above preparation method can be expressed by
the following reaction scheme 1:

Reaction Scheme 1
R, R
R2 RZ
i i
e Ve U U
[¢] [¢]

Hr-OLO-0L0

—H201170° C.

@

@
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-continued

Ry

where X, 1, R, and R, are defined as described in Formula
L.

[0049] In detail, aromatic tetracarboxylic dianhydride and
the triphenylamine derivative mixed in a molar ratio of 1:1,
concretely 5 to 30 wt %, preferably 10 to 20 wt %, are added
to an organic solvent such as N,N-dimethylacetamide
(DMAc), N-methyl-2-pyrrolidone (NMP), or dimethylac-
etamide (DMAc), and allowed to react with each other under
a nitrogen atmosphere at a temperature ranging from 0 to 10°
C. for about 4 to 20 hours, preferably for about 10 to about
15 hours, yvielding a polyamic acid having such a repeating
unit as shown in the above reaction scheme. Toluene was
reacted in a solution of the polyamic acid under a nitrogen
atmosphere at a temperature ranging from 150 to 180° C. for
about 2 to 4 hours, thereby preparing a soluble polyimide
having the TPD.

[0050] The triphenylamine derivative of Formula 4 used in
the present invention can be prepared by a general method.
In detail, N,N'-diphenyl-N,N'-bis(4-aminophenyl)-1,1-bi-
phenyl-4,4'-diamine can be prepared by the reaction scheme
2:

Br O O Br + 2
HN NO,

NaO-tBu
(tBu)sP |p-xylene
Pd,(dba)
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[0051] Specifically, 4,4'-dibromobiphenyl and 4-ni-
trodiphenylamine are reacted in a 1:2 molar ratio to obtain
N'-diphenyl-N,N'-bis(4-nitrophenyl)-1,1-biphenyl-4,4'-di-
amine, which is then subjected to a reduction reaction,
yielding  N,N'-diphenyl-N,N'-bis(4-aminophenyl)-1,1-bi-
phenyl-4.4'-diamine.

[0052] The polymer layer of the present invention is
formed on a hole transport layer. After forming the hole
transport layer on an anode, the obtained polyimide having
a TPD unit represented by Formula 1 is dissolved in a
solvent such as NMP, DMF, etc., for coating, thereby
forming the electron blocking layer.

[0053] The polymer layer preferably has a thickness of 10
to 50 nm. If the thickness of the polymer layer is less than
10 nm, a desired electron end exciton blocking effect cannot
be achieved. If the thickness of the polymer layer is greater
than 30 nm, hole transporting efficiency undesirably dete-
riorates.

[0054] As described above, after forming the polymer
layer, a light-emitting layer is subjected to solution-coating
thereon. Since the polyimide having a TPD unit represented
by Formula 1 is insoluble in a solvent such as toluene, any
solvent can be selected, without limitation, in coating the
light-emitting layer. In addition, since the polymer layer is
not dissolved in the solvent while in use, thinning of the
polymer layer does not occur. Thus, a change in the lumi-
nance of the organic EL device slowly proceeds over time.

[0055] Examples of usable materials from which the hole
transport layer can be made include, without limitation,
widely used hole transport layer materials, preferably
PEDOT/PSS, polytriphenylamine, and so on.

[0056] Examples of usable materials from which the elec-
tron transport layer can be made include, without limitation,
widely used electron transport layer materials, preferably
polyoxadiazole.

[0057] The organic EL device according to the present
invention may also include a hole blocking layer. Examples
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of usable materials from which the hole blocking layer can
be made include, without limitation, widely used hole block-
ing layer materials, preferably LiF, BaF,, MgF, and so on.

[0058] To manufacture the organic EL device according to
the present invention, any particular apparatus or method is
not needed. Rather, the organic EL device according to the
present invention can be manufactured by a method for
manufacturing an organic EL device using a general light-
emitting material.

[0059] The present invention will be explained in more
detail with reference to Examples that follow, but the
following examples are for illustrative purposes only, and
are not intended to limit the scope of the invention.

EXAMPLE 1
Synthesis of Compound (A)

Synthesis of N,N'-diphenyl-N,N'-bis(4-aminophe-
nyl)-1,1-biphenyl-4,4'-diamine

[0060] Ina 100 mL three-necked flask were dissolved 1.56
g of 4,4'-dibromobiphenyl, 2.30 g of 4-nitrodiphenylamine,
1.44 g of sodium tert-butoxide and 0.51 g of tris(diben-
zylideneacetone) dipalladium in 50 mL of p-xylene, fol-
lowed by adding 0.3 mL of tri-t-butylphosphine to the
resultant mixture, causing a reaction to take place under a
nitrogen atmosphere at about 150° C. for about 16 hours.
After the reaction was completed, a resultant solution was
filtered to remove solid matter, and dissolved in excess
chloroform. The salt was filtered using distilled water and
the resultant solution was then concentrated. Then, purifi-
cation was performed through column chromatography and
recrystallization, acquiring 1.2 g of N,N'-diphenyl-N,N'-
bis(4-nitrophenyl)-1,1-biphenyl-4,4'-diamine in the form of
powder. The acquired powder was dissolved in 50 mL
ethanol, 1.5 mL hydrazine monohydrate was added thereto
with a catalytic amount of 10% Pd/C, followed by refluxing
for 24 hours, yielding 0.9 g of N,N'-diphenyl-N,N'-bis(4-
aminophenyl)-1,1-biphenyl-4.4'-diamine.

Synthesis of Soluble Polyimide
[0061]

[0062]
ratio of 2,2-bis-(3,4-dicarboxyphenyl)hexafluoropropane
dianhydride (6FDA) and N,N'-diphenyl-N,N'-bis(4-ami-
nophenyl)-1,1-biphenyl-4,4'-diamine in NMP in a concen-
tration of 10 wt %, causing a reaction to take place under a
nitrogen atmosphere at a temperature in a range of 0-5° C.
for about 16 hours for polymerization into polyamic acid.

In a three-necked flask were dissolved 1:1 molar

o)
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The polyamic acid was imidized at about 170° C. for about
4 hours, acquiring the subject compound. The acquired
compound has a number average molecular weight of
12,520, a weight average molecular weight of 29,362, and
polydispersity of 2.34.

[0063] FIG. 3 is a thermogravimetric analysis (TGA)
graph of the compound (A). Referring to FIG. 3, it can be
seen that the compound (A) has good thermal stability.

[0064] Also, FIGS. 5 and 5B are a FT-IR graph of the
compound (A).

Fabrication of Organic EL Device

[0065] First, the indium tin oxide (ITO) glass (obtained
from Samsung Corning Co.) with a sheet resistance of 10
Q/sq was patterned in a desirable form using a photoresist
and etchant, and then cleaned by successive ultrasonic
treatment in a detergent, acetone and isopropyl alcohol.
Then, a PEDOT-PSS solution (H. C. Starck Batron P
Al4083) was spin coated on the ITO layer to form a hole
transport layer with a thickness of 50 nm and dried at 200°
C. for 5 min in the globe box. The PEDOT-PSS is composed
of PEDOT and PSS at the 1:6 weight ratio and the measured
conductivity was 6.06x10™* S/em. Next, 0.08 g of the
compound (A), i.e., polyimide having a TPD unit repre-
sented by Formula 1, was dissolved in 9.92 g of DMF and
coated on the resultant structure to a thickness of about 15
nm using a spin coater. Next, 0.8 wt % poly [2,3',6',7'"-
tetrakisoctyloxy  spirofluorene-co-10-(4-octyloxy-phenyl)-
10H-phenoxazine] was dissolved in 99.2 wt % m-xylene to
prepare a composition for a light-emitting layer. The com-
position was spin coated on the buffer layer and baked in a
vacuum oven to remove a solvent from the resultant mate-
rial, thereby forming a polymer film. Prior to spin coating,
the polymer solution was filtered using a 0.2 mm filter. A
thickness of the polymer film was adjusted to be about 70
nm by adjusting a concentration of the polymer solution and
a spin coating speed.

[0066] Subsequently, 4 nm BaF,, 2.7 nm Ca, and 150 nm
Al was sequentially deposited on the emissive layer using a
vacuum depositor while maintaining a degree of vacuum at
4%1079 torr or less. During deposition, a thickness and a
growing speed of a film were adjusted using a crystal sensor.

P

COMPARATIVE EXAMPLE 1

[0067] An organic EL device was fabricated in the same
manner as in Example 1, except for the polyimide layer not
being formed.

[0068] FIGS. 1 and 2 illustrate HOMO and LUMO
energy levels of the compound (A) prepared in Example 1,
in which FIG. 1 is a graph illustrating the result of UV
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photoelectron spectroscopy analysis in air of the polyimide
having a triphenylamine derivative (TPD) unit according to
Example 1 using a photoelectron spectrometer in air (PESA,
Riken Keiki Co. AC-2, Japan), and FIG. 2 is a graph
illustrating UV/VIS spectral analysis. As can be seen from
FIGS. 1 and 2, the HOMO and LUMO energy levels of the
polyimide having a TPD unit according to Example 1 are 5.5
eV and 2.2 eV, respectively, which are suitable levels to be
used as a material for the polymer layer.

TEST EXAMPLE

[0069] For the organic EL devices fabricated in Example
and Comparative Example, changes in the luminance over
time were measured using a luminance meter manufactured
by Mcscience-JEIO Tech., and the measurement results are
shown in FIGS. 5A and 5B. As shown in FIGS. 5A and 5B,
the lifetime of the organic EL device with a TPD-PI layer
used as an polymer layer significantly increases, i.e., about
60%, as compared to that of the organic EL device without
using a layer.

[0070] Use of the polyimide containing the tripheny-
lamine derivative (TPD) unit represented by Formula 1 as an
polymer layer makes the polymer layer insoluble in a
solvent used when coating the light-emitting layer, thereby
adjusting a film thickness of the polymer layer. In addition,
any solvent can be selected in coating the light-emitting
layer without limitation. Further, since electron and exciton
injection from the light-emitting layer to the hole transport
layer is prevented, the organic EL device exhibits good
luminance efficiency even after a prolonged period use,
ultimately leading to enhanced life characteristics.

[0071] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary
skill in the art that various changes in form and details may
be made therein without departing from the spirit and scope
of the present invention as defined by the following claims.

What is claimed is:
1. An organic electroluminescent device, comprising:

a first electrode;
a second electrode;

a light emitting layer between the first electrode and the
second electrode; and

a polymer layer comprising a polyimide having a triph-
enylamine derivative unit between the first electrode
and the light emitting layer.

R Ry

Ry
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2. The organic electroluminescent device of claim 1,
wherein the polyimide is represented by Formula 1:

&)
)(L )(L
YY
0 ©

n

where X is a tetravalent aromatic hydrocarbon group, n is
an integer of 1 to 10,000, and Y is

_WONOZ_

Ry

Ry

where R1 and R2 are each independently a hydrogen or a
monovalent C,-C, 5 organic group, W is a bond or

—Ar—N—A—

where Ar is an aryl group, A is a bond or an aryl group,
and Z is a bond or an arylenyl group.

3. The organic electroluminescent device of claim 1,
further comprising at least one of a hole transport layer and
a hole injection layer between the first electrode and the
polymer layer, wherein the at least one of the hole transport
layer and the hole injection layer is a poly(3,4-ethylenediox-
ythiophen)/polystyrene sulfonate layer.

4. The organic electroluminescent device of claim 2,
wherein Y is any one selected from the group consisting of:

R
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-continued
R2 RZ
Ry

QL

Yo 0l
o (O C
160e

CH,

where each R1 and each R2 are each independently a

hydrogen or a monovalent C,-C, 5 organic group. -continued
5. The organic electroluminescent device of claim 2, 0
wherein X is any one selected from the group consisting of: g
|
0 ;
ﬁ CF;
C
CF; CF;
;@70‘©: ‘ ‘
CTs 0 '
|
C
ClF 6. The organic electroluminescent device of claim 1,
’ . wherein the polymer layer has a thickness in the range of

about 10 nm to about 50 nm.
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7. The organic electroluminescent device of claim 2,
wherein the polyimide is represented by Formula 2:

@

Ry Ry

- OTO-OF0r

—n

where X is a tetravalent aromatic hydrocarbon group, n is

an integer of 1 to 10,000, and each R, and each R, are -continued
each independently a hydrogen or a monovalent C,-C, 5

organic group. 0
8. The organic electroluminescent device of claim 2, |

. . C
wherein n 1s 1 to 1,000.
9. The organic electroluminescent device of claim 2,
wherein the monovalent C,-C, 5 organic group is a substi-
tuted or unsubstituted alkyl group, a substituted or unsub-
stituted aryl group, a substituted or unsubstituted alkenyl o
group, a substituted or unsubstituted aralkyl group, a sub-
stituted or unsubstituted heteroalkyl group, or a substituted
or unsubstituted heteroaryl group. ’
10. A polyimide represented by Formula 2:
_ _ @
Ry R
R, R,
i )CL
T-O--0-0--0Or
| o0 © e
where X is a tetravalent aromatic hydrocarbon group, n is
an integer of 1 to 10,000, and each R, and each R, are -continued
each independently a hydrogen or a monovalent C,-C, 5
organic group. TF3
11. The polyimide of claim 10, wherein X is any one C
selected from the group consisting of: lF
3
O
|
S
|
¢} ,
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-continued

CF,

CF; CF,

12. An organic electroluminescent device having a poly-
mer layer of the polyimide of claim 10.

13. A method of making a polymer layer for an organic
electroluminescent device, the method comprising the uti-
lizing the polyimide of claim 10 for the polymer layer.

14. A method of preparing a polyimide represented by
Formula 2, the method comprising:

reacting a tetracarboxylic dianhydride represented by
Formula 3 with a triphenylamine derivative represented
by Formula 4:

R

R,

A (
YY

OO0

Jul. 6, 2006

where X is a tetravalent aromatic hydrocarbon group, n is
an integer from 1 to 10,000, and each R1 and each R2
are each independently a hydrogen or a monovalent
C,-C,5 organic group.

15. The method of claim 14, wherein the triphenylamine
derivative is N,N'-diphenyl-N,N'-bis(4-aminophenyl)-1,1'-
biphenyl-4,4'-diamine.

16. The method of claim 15, wherein the N,N'-diphenyl-
N,N'-bis(4-aminophenyl)-1,1'-biphenyl-4,4'-diamine is pre-
pared by reacting bromodiphenyl with (nitrophenyl)pheny-
lamine in a molar ratio of 1:2.

17. The method of claim 14, wherein the reaction of the
tetracarboxylic dianhydride with the triphenylamine deriva-
tive comprises adding the tetracarboxylic dianhydride and
the triphenylamine derivative mixed in a molar ratio of 1:1
to an organic solvent to produce a polyamic acid, and
reacting toluene with a solution of the polyamic acid to
prepare the polyimide.

18. The method of claim 17, wherein the production of the
polyamic acid is performed at a temperature ranging from 0
to 10° C. for about 4 to 20 hours.

19. The method of claim 17, wherein the reaction of the
toluene with the solution of the polyamic acid is performed
at a temperature ranging from 150 to 180° C. for about 2 to
4 hours.

@)
Ry

Ry

—n

@

Ry Ry

w—{ Y ) ) )

20. The polyimide represented by Formula 2 prepared by
the method of claim 14.

[ T R



patsnap

TREBHR(OF) BUBEBEAXSY  SREEEEE=ARITEYETNRBIRNREYE
[F(2E)F US20060147736A1 [ (r&)B 2006-07-06
RiES US11/315221 B H 2005-12-23

[#RIEE(EFRN)AGR) EBASUP
SOHN BYUNG HEE
ZZEWO0O0

FiE(Z FIR) A (%) IEB3-SUP
SOHNRHEE
FHWOO

LETEHIE(ERR)A(E) ZEDISPLAY CO. , LTD.

[FRIKBAA JUNG MYUNG SUP
SOHN BYUNG HEE
LEE TAE WOO
KA JUNG, MYUNG-SUP
SOHN, BYUNG-HEE
LEE, TAE-WOO
IPCH %S HO1L51/54 HO5B33/14 C08G73/10
CPCH%S C08G73/10 HO1L51/0003 HO1L51/0035 HO1L51/0037 HO1L51/0039 HO1L51/0053 HO1L51/0059

HO1L51/5048 H01L2251/308 Y10S428/917 Y10T428/31721

£ A 1020040117962 2004-12-31 KR

H A0 FF SRk US7666525

S\EBEEE Espacenet USPTO

k) (1)

BEHNELRMHEESEREE=RRITEY (TPD ) ETHRBILRNE. B .
EARBILRENR S VBT UBRRER RN AEFERY

0
HERBERNAEAE  SNELEABE R E BT R HRE, /ﬂ\
0



https://share-analytics.zhihuiya.com/view/7121ea70-77c5-4dc8-8919-68d6606a9141
https://worldwide.espacenet.com/patent/search/family/036640807/publication/US2006147736A1?q=US2006147736A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220060147736%22.PGNR.&OS=DN/20060147736&RS=DN/20060147736

