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Description

Technical Field

[0001] The present invention relates to an organic EL
(OEL) display panel and a manufacturing method there-
of.

Background Art

[0002] An OEL display panel is a display panel that
uses light-emitting elements exploiting electro-lumines-
cence of organic compounds. That is, the OEL display
panel has a cathode, an anode, and organic compound-
containing EL elements for electro-luminescense which
are provided between the electrodes. Electro-lumines-
cent organic compounds can be roughly classified into
combinations of low-molecular organic compounds (host
material and dopant material) and high-molecular organ-
ic compounds (polymer organic compounds). Examples
of the electro-luminescent polymer organic compounds
include polyphenylenevinylene (also referred to as PPV)
and its derivatives. The OEL display panel using the elec-
tro-luminescent polymer organic compound is driven with
a relatively low voltage, consumes less power and is con-
sidered to be capable of contributing to display panel size
reduction; therefore, active research has been promoted.
[0003] Electre-luminescent polymer organic com-
pounds are applied with a printing technique such as ink-
jetting to respective pixels according to their color of emit-
ting light (R, G or B). For example, for printing, an ink-jet
head is used to discharge polymer inks containing such
polymer organic compound and solvent. When an ink
containing electro-luminescent polymer organic com-
pound is printed in a certain pixel, it is necessary to pre-
vent intrusion of the polymer ink into adjacent pixels.
[0004] In order to prevent intrusion of the polymer ink
into the adjacent pixels, the following two methods have
been employed. A first method is to provide banks defin-
ing sub pixels in a pixel and drop a polymer ink precisely
only to each sub pixel so as to prevent the intrusion of
the ink into adjacent pixels.
[0005] A second method is to provide banks defining
line-state pixels and banks defining sub pixels in each
pixel in such a way that the former banks are higher than
the latter banks defining the sub pixels, thereby sup-
pressing intrusion of a polymer ink into adjacent pixels
when it is applied to the entire region (including regions
between adjacent sub pixels) of a pixel (See Patent Doc-
uments 1 and 2, for example).
[0006] A polymer ink can be readily and rapidly applied
to all of the sub pixels by applying it over the entire pixel
region at a time with the second method, rather than by
applying it on a one-by-one basis with the first method.
However, with the second method, the thickness of an
organic light-emitting layer is unlikely to be uniform.
[0007] In order to make the leveling and the thickness
of the organic light-emitting layer uniform, a technique is

proposed to provide a bank on the hole injection layer
(See Patent Documents 3 and 4 for example).
[0008] Furthermore in order to make the leveling and
the thickness of the organic light-emitting layer uniform,
the organic EL display panel with a plurality of the longi-
tudinal banks and a plurality of the transverse banks is
proposed (See Patent Document 5 for example). In the
organic EL display panel disclosed in the Patent Docu-
ment 5, the height of the transverse bank is less than the
height of the longitudinal bank.

Patent Document 1: U.S. Patent No. 6388377

Patent Document 2: U.S. Patent No. 7091660

Patent Document 3: Japanese Patent Application
Laid-Open No.2004-235128

Patent Document 4: Japanese Patent Application
Laid-Open No.2004-234901

Patent Document 5: U.S. Patent Application Publi-
cation No.2004/119066

Disclosure of the Invention

Problems to be Solved by the Invention

[0009] The inventors conducted studies to provide an
easier method of manufacturing an OEL display panel
which includes the step of making an organic light-emit-
ting layer by applying polymer inks containing an electro-
luminescent polymer organic compound to line-state pix-
el regions, each including a plurality of sub pixels. In the
course of the studies, it was found that one cause of non-
uniformity in the thickness of an organic light-emitting
layer prepared from the applied polymer ink was due to
non-uniformity in the thickness of a hole transport layer
or interlayer -- a layer disposed under the organic light-
emitting layer.
[0010] The cause of non-uniform thickness of the hole
transport layer or interlayer was found to be the manner
in which it is prepared: Banks defining pixel regions and
banks defining sub pixel regions are formed, and then a
hole transport layer or interlayer is formed in regions de-
fined by these banks. That is, it was found that one cause
of the above problem was due to the formation of the
hole transport layer or interlayer inside banks with com-
plicated structure.

Means for Solving the Problem

[0011] The present inventors have found that, without
providing a discrete hole transport layer or interlayer for
each sub pixel, an OEL display operates normally even
when a hole transport layer or interlayer is shared by a
plurality of sub pixels, .
[0012] Accordingly, the inventors conducted studies to
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obtain an organic EL layer having a uniform thickness in
the manner as follows:

A hole transport layer or interlayer is formed on a
substrate on which anode electrodes are formed;
banks defining line-state pixels and banks defining
sub pixels in each pixel are formed on the hole trans-
port layer or interlayer; and polymer inks containing
an electro-luminescent polymer organic compound
are applied over the entire pixel regions.

[0013] The inventors conducted further studies to ob-
tain an organic EL layer having a uniform thickness in
the manner as follows: banks defining line-state pixels
are formed on a substrate on which anode electrodes
are formed; a hole transport layer or interlayer is formed
on the line-state pixel; banks defining sub pixels in each
pixel are formed on the hole transport layer or interlayer;
and polymer inks containing an electro-luminescent pol-
ymer organic compound are applied over the entire pixel
regions.
[0014] With these procedures, the hole transport layer
or interlayer can be formed by means of so-called "overall
coating" over the entire substrate including a plurality of
pixels regions or over the entire pixel region including a
plurality of sub pixels. In this way, a hole transport layer
or interlayer with a uniform thickness can be obtained.
As used herein, "overall coating" means coating by such
a coating method as spin coating, die coating or slit coat-
ing. Since it is possible to produce a hole transport layer
or interlayer with a uniform thickness, the thickness of
the resultant organic EL layer becomes likely to be uni-
form. The invention is as specifies in the appended
claims, furthermore some details are mentioned below:
[0015]

[1] An organic EL display panel including: a sub-
strate; anode electrodes set on the substrate; a hole
transport layer provided on a surface of the substrate
provided with the anode electrodes; banks set in
lines on the hole transport layer to define line-state
pixel regions; line-state interlayers set in the pixel
regions; line-state organic EL layers set on the inter-
layers in the pixel regions; and a cathode electrode
provided on the polymer organic EL layer.
[2] The organic EL display panel according to [1],
wherein the bank contains a fluorine resin, or a sur-
face of the bank is fluorinated by fluorine gas plasma.
[3] The organic EL display panel according to [1] or
[2], further including an insulating inorganic film that
protrudes from the bank into the pixel region and is
in contact with a bottom surface of the interlayer or
polymer organic EL layer, wherein a material of the
hole transport layer contains tungsten oxide (WOx),
molybdenum oxide (MoOx), vanadium oxide (VOx)
or a combination thereof.
[4] An organic EL display panel including: a sub-
strate; anode electrodes set on the substrate; line-

state banks provided on the substrate to define line-
state pixel regions; a line-state hole transport layer
set in the pixel region; a line-state interlayer set in
the pixel region; a line-state polymer organic EL layer
set on the interlayer in the pixel region; and a cathode
electrode provided on the polymer organic EL layer.
[5] The organic EL display panel according to [4],
wherein the bank contains a fluorine resin, or a sur-
face of the bank is fluorinated by fluorine gas plasma.
[6] The organic EL display panel according to [4] or
[5], further including an insulating inorganic film that
protrudes from the bank into the pixel region and is
in contact with a bottom surface of the interlayer or
polymer organic EL layer, wherein a material of the
hole transport layer contains tungsten oxide (WOx),
molybdenum oxide (MoOx), vanadium oxide (VOx)
or a combination thereof.
[7] The organic EL display panel according to claim
8, further including an insulating inorganic film that
protrudes from the bank into the pixel region and is
in contact with a bottom surface of the hole transport
layer, wherein a material of the hole transport layer
contains polyethylenedioxythiophene.

[0016] Moreover, a method of manufacturing the OEL
display panel is given below:

[8] A manufacturing method of an organic EL display
panel including: forming a first conductive layer on
a surface of a substrate; forming a hole transport
layer on the substrate on which the first conductive
layer is formed; forming electrically insulating line-
state banks on the hole transport layer so as to define
line-state regions to be pixel regions; forming a line-
state interlayer in the region to be a pixel region;
forming a line-state polymer organic EL layer by
coating the region to a pixel region with an ink con-
taining a polymer organic EL material and a solvent
by ink-jet, dispensing, nozzle coating, intaglio print-
ing or letterpress printing; and forming a second con-
ductive layer on the organic EL layer.
[9] A manufacturing method of an organic EL display
panel including: forming a first conductive layer on
a surface of a substrate; forming electrically insulat-
ing line-state banks on the substrate on which the
first conductive layer is provided so as to define line-
state region to be pixel regions; forming a line-state
hole transport layer in the region to be a pixel region;
forming a line-state interlayer in the regions to be a
pixel region; forming a line-state polymer organic EL
layer by coating the region to be a pixel region with
an ink containing a polymer organic EL material and
a solvent by ink-jet, dispensing, nozzle coating, in-
taglio printing or letterpress printing; and forming a
second conductive layer on the organic EL layer.
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Effect of the Invention

[0017] A polymer organic EL display panel of the
present invention includes functional layers (e.g., poly-
mer organic EL layer) having uniform thickness held be-
tween the cathode electrode and anode electrode and
thus shows improved light-emitting characteristics over
conventional display panels. In addition, among such
functional layers, since the hole transport layer and in-
terlayer (except for the polymer organic EL layer) held
between the cathode electrode and anode electrode are
provided by means of so-called "overall coating", a man-
ufacturing process of the polymer organic EL display pan-
el can be simplified.

Brief Description of Drawings

[0018]

FIG.1A is a plan view of an organic EL display panel ;
FIG.1B is a plan view of the organic EL display panel
in a state where a cathode electrode is removed;
FIG. 2A is an A-A sectional view of the organic EL
display panel shown in FIG.1 in Embodiment 1;
FIG.2B is a B-B sectional view of the organic EL dis-
play panel shown in FIG.1 in Embodiment 1;
FIG. 3 is a plan view of the organic EL display panel
in a state where a cathode electrode is removed;
FIG. 4A is an A-A sectional view of the organic EL
display panel shown in FIG.3 in Embodiment 2;
FIG.4B is a B-B sectional view of the organic EL dis-
play panel shown in FIG.3 in Embodiment 2;
FIG. 5A is an A-A sectional view of the organic EL
display panel shown in FIG.3 in Embodiment 3;
FIG.5B is a B-B sectional view of the organic EL dis-
play panel shown in FIG.3 in Embodiment 3;
FIG. 6A is an A-A sectional view of the organic EL
display panel shown in FIG.1 in Embodiment 4;
FIG. 6B is a B-B sectional view of the organic EL
display panel shown in FIG.1 in Embodiment 4;
FIG. 7A is an A-A sectional view of the organic EL
display panel shown in FIG.3 in Embodiment 5;
FIG.7B is a B-B sectional view of the organic EL dis-
play panel shown in FIG.3 in Embodiment 5;
FIG.8 is a sectional view of the organic EL display
having a first bank in an inverted taper shape;
FIG. 9 is a sectional view of the organic EL display
panel having an insulating film under an interlayer;
FIG.10 is a sectional view of the organic EL display
panel having an insulating film under an interlayer;
and
FIG. 11 is a sectional view of the organic EL display
panel having an insulating film under a hole transport
layer.

Best Mode for Carrying Out the Invention

[0019] 1. Organic EL display panel. An organic EL dis-

play panel has a substrate, anode electrodes, cathode
electrode, and organic EL element having a hole trans-
port layer, interlayer and light-emitting layer, which layers
are held between the electrodes. In addition, the organic
EL display panel has first banks.
[0020] The organic EL display panel preferably uses a
polymer organic EL material for the light-emitting layer.
The display panel has thin film transistors (driving TFTs)
for driving organic EL elements, and the anode electrode
of the organic EL element and a source or drain electrode
of the driving TFT are connected to each other.
[0021] The organic EL display panel is characterized
by the structure of the organic EL element, particularly
the arrangements of the functional layers; however, the
other configurations may be the same as those of known
organic EL display panels as long as the effect of the
present invention is not impaired.
[0022] For example, the organic EL display panel may
be of passive matrix type in which anode electrodes are
arranged in lines or active matrix type in which anode
electrodes are arranged in matrix form. Furthermore, the
organic EL display may be of bottom emission type
(where emitted light is taken out through the anode elec-
trodes and substrate) or top emission type (where emit-
ted light is taken out through a cathode electrode or seal
film).
[0023] The material of the substrate of the organic EL
display panel changes depending on whether it is of bot-
tom emission type or top emission type. In the case of
bottom emission type, since the substrate is required to
be transparent, the substrate may be made of glass,
transparent resin or the like. On the other hand, in the
case of top emission type, there is no need for the sub-
strate to be transparent, and any insulating material can
be employed.
[0024] The anode electrodes are formed on the sub-
strate. When the organic EL display panel is of passive
matrix type, the anode electrodes are arranged in lines.
The lines of the anode electrodes preferably run in par-
allel with each other. When the organic EL display panel
is of active matrix type, the anode electrodes are ar-
ranged in matrix form on the substrate.
[0025] When the organic EL display panel is of bottom
emission type, the anode electrodes are required to be
transparent electrodes, and therefore, they may be made
of ITO or the like. When the organic EL display panel is
of top emission type, the anode electrodes are required
to have light reflectivity, and therefore, they may be made
of an alloy containing silver, more specifically a silver-
palladium-copper alloy (also referred to as APC), for ex-
ample. The anode electrode layer may have a tungsten
thin film on its surface.
[0026] On the substrate on which the anode electrodes
are formed, a hole transport layer or interlayer is formed.
It is needless to say that the both layers may be formed
as long as the layers are formed in the order of the hole
transport layer and the interlayer from the substrate. The
hole transport layer may not be formed in some cases.
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[0027] The hole transport layer is a layer made of hole
transport material, and examples of the hole transport
material include poly (3,4-ethylenedioxythiophene)
doped with polyethylene sulfonic acid (also referred to
as PEDOT-PSS) and its derivative (e.g., copolymers).
The thickness of the hole transport layer is usually 10 nm
or more and 100 nm or less and may be approximately
30 nm. The material of the hole transport layer may be
an metal oxide such as WOx (tungsten oxide), MoOx (mo-
lybdenum oxide), VOx (vanadium oxide) or a combination
thereof.
[0028] The interlayer has a role to block transportation
of electrons to the hole transport layer and to efficiently
transport holes to the polymer organic EL layer and is a
layer made of, for example, polyaniline material. The
thickness of the interlayer is usually 10 nm or more and
100 nm or less and may be approximately 40 nm.
[0029] As mentioned above, the present OEL display
panel is characterized in that the hole transport layer or
the interlayer can be formed by means of so-called "over-
all coating". That is, the hole transport layer or the inter-
layer may be easily formed by means of "plane formation"
or "line formation" by a technique such as spin coating,
die coating or slit coating, with their thickness being made
uniform.
[0030] As used herein, "plane formation" means for-
mation of a functional layer (e.g., a hole transport layer
or interlayer) as a single layer over the substrate, includ-
ing a plurality of pixel regions, on which the anode elec-
trodes are provided. In addition, "line formation" as used
herein means formation of a line-state functional layer
for each of line-state pixel regions on a display panel
which will be described later.
[0031] The organic EL display panel preferably in-
cludes a polymer organic EL layer as a light-emitting lay-
er. The organic EL layer may be formed in lines (line
formation) in pixel regions defined by first banks which
will be described later.
[0032] The polymer organic EL material is selected as
appropriate so that a desired color (red (R), green (G),
or blue (B)) is generated from each pixel. For example,
a green pixel is arranged adjacent to a red pixel, a blue
pixel is arranged adjacent to the green pixel, and a red
pixel is arranged adjacent to the blue pixel.
[0033] By applying an ink containing a polymer organic
EL material and solvent on the pixel region by a coating
method such as ink-j etting, an organic EL layer is formed
easily while avoiding damages to the other materials. Ex-
amples of the polymer organic EL material include poly
phenylene vinylene (PPV) and its derivatives, poly acet-
ylene and its derivatives, poly phenylene (PPP) and its
derivatives, poly para phenylene ethylene (PPV) and its
derivatives, poly 3-hexyl thiophene (P3HT) and its deriv-
atives, poly fluorene (PF) and its derivatives, and the like.
The thickness of the polymer organic EL layer is prefer-
ably approximately 50 to 100 nm (60 nm, for example) .
[0034] The organic EL display of the present invention
has first banks defining pixel regions.

The first banks are formed in lines for defining pixel re-
gions. The first banks preferably run in parallel with each
other. In addition, when anode electrodes are arranged
in lines, the line-state first banks are preferably orthogo-
nal to the lines of the anode electrodes.
[0035] The first bank may be either tapered or inverted
tapered. If the first bank has inverted tapered shape, as
will be described later, energization between adjacent
cathodes is prevented. On the other hand, if the first bank
has tapered shape, the cathode electrodes may be made
thinner as compared with the inverted tapered first banks.
[0036] Any material can be selected for the first bank
as long as it is insulating, and it is preferably made of
insulating resin (such as polyimide). The surface of the
first bank preferably has low lyophilicity (e.g., water re-
pellency). The contact angle of the first bank with respect
to water is 60° or more, for example. Thus, the material
of the first bank is preferably made of insulating resin
containing a fluorine resin. Alternatively, lyophilicity may
be lowered by fluorinating the surface of the first bank by
fluorine gas plasma.
[0037] The first banks may be formed by a photolitho-
graphic method that includes an exposure/development
process, and may also be formed by intaglio printing or
the like. If it is formed by intaglio printing or the like, other
materials (e.g., hole transport layer) are hardly damaged.
[0038] The first banks define pixel regions and also
can function as a cathode separator. The cathode sep-
arator is a member for dividing a cathode electrode
(which will be described later), dividing the cathode elec-
trode formed on the organic EL layer by, for example,
deposition for each line-state pixel regions.
[0039] The organic EL display panel has a cathode
electrode layer on the polymer organic EL layer. The ma-
terial of the cathode electrode layer changes depending
on whether it is of top emission type or bottom emission
type. In the case of top emission type, the cathode elec-
trode needs to be transparent, and therefore, an ITO elec-
trode or IZO electrode is preferably formed. A buffer layer
and the like are preferably formed between the polymer
organic EL layer and the cathode electrode layer. On the
other hand, in the case of bottom emission type, there is
no need for the cathode electrode to be transparent, and
therefore, an electrode made of any material may be
used.
[0040] It is only necessary that the cathode electrode
be formed on the organic EL layer set in each pixel region,
but it is usually formed so as to cover the entire pixel
regions (See FIG. 1A). Usually, first banks serve as a
cathode separator so that the separated cathode elec-
trodes in mutually adjacent pixel regions are not ener-
gized to each other. Since the cathode electrode layer is
usually formed by the deposition method, by forming the
first banks in inverted taper shape (See FIG. 8), energi
zation between adjacent cathode electrodes is prevented
more surely. It may be that the cathode electrodes do
not have to be separated for each pixel region. That is,
when the anode electrodes are independently controlled
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at each pixel electrode as in the active matrix type, the
TFT elements driving the pixel electrode is independent
and thereby the cathode electrode may be shared by a
plurality of pixel regions.
[0041] For sealing, on the organic EL display panel, a
cover material may further be provided on the surface on
which the cathode electrode is formed. The cover mate-
rial suppresses intrusion of water or oxygen.
[0042] The organic EL display panel further have an
electrically insulating inorganic film (hereinafter referred
to as "inorganic insulating film"). It is needless to say that
the inorganic insulating film is electrically insulating, but
it is preferable that the inorganic insulating film further
have high lyophilicity. Examples of materials of the inor-
ganic insulating film include silicon oxide (SiO2), silicon
nitride (Si3N4), silicon oxynitride (SiON) and the like. The
thickness of insulating inorganic film is preferably 10 to
200 nm.
[0043] The inorganic insulating film preferably pro-
trudes from the bank into the pixel region (See FIGs.9,
10, and 11). The inorganic insulating film preferably pro-
trudes from the bank into the pixel region by 5 to 10 mm.
[0044] A solution containing a material of the functional
layer (polymer organic EL layer, hole transport layer or
interlayer) is applied on the inorganic insulating film pro-
truding from the bank. The solution is applied on the entire
pixel region uniformly by the inorganic insulating film, and
a functional layer with a uniform film thickness can be
obtained.
[0045] In addition, as shown in FIG.9, since inorganic
insulating film 22 protrudes up to sub pixel region 17,
holes injected from contact hole 23 are prevented from
intruding into the polymer organic EL layer. As a result,
light emission from unwanted spots (e.g., contact holes)
can be prevented.
[0046] As mentioned above, the organic EL display
panel of the present invention has first banks and an op-
tional inorganic insulating film protruding from each of
the first banks. The configurations (shapes and arrange-
ments) of the first bank and inorganic insulating film can
be classified into the following three categories (1) to (3)
according to the configurations of the hole transport layer
and the interlayer. The shapes and arrangements of the
first banks and insulating inorganic film will be described
below for each category.
[0047] (1) When the hole transport layer is provided by
means of plane formation (See FIGs.2, 4, 5, and 9)

Hole transport layer

[0048] In this category, the hole transport layer is pro-
vided by means of plane formation. The material of the
hole transport layer is preferably an oxide such as tung-
sten oxide.

Interlayer

[0049] In this category, the interlayer is either provided

by means of line formation in pixel regions which are
defined in lines by the first banks on the hole transport
layer, or provided by means of plane formation on the
hole transport layer. Line formation is preferable.

First bank

[0050] In this category, first banks are formed on a sin-
gle hole transport layer or interlayer which has been
formed by plane formation, and define regions of the pol-
ymer organic EL layer or regions of both of the interlayer
and polymer organic EL layer (See FIGs.2, 4, 5, and 9).
More specifically, 1) if the interlayer is formed as a single
layer by means of plane formation, first banks are formed
on the interlayer so as to define regions of the polymer
organic EL layer (See FIG.5) ; and 2) if the line-state in-
terlayers are to be provided by means of line formation,
the first banks are formed on the hole transport layer so
as to define regions of both of the interlayer and the pol-
ymer organic EL layer (See FIGs.2, 4, and 9).
[0051] Preferably, the first banks are formed on the
hole transport layer so as to define the line-state inter-
layer and polymer organic EL layer (See FIGs.2, 4, and
9).

Polymer organic EL layer

[0052] The polymer organic EL layer is formed by
means of line formation on the interlayer in pixel line re-
gions defined by the first banks.

Inorganic insulating film

[0053] In this category, the inorganic insulating film is
formed on the hole transport layer or the interlayer so as
to be in contact with the bottom surface of the interlayer
or the polymer organic EL layer (See FIG.9). More spe-
cifically, 1) when the interlayer is formed as a single layer
by means of plane formation, the inorganic insulating film
is formed on the interlayer so as to be in contact with the
bottom surface of the polymer organic EL layer; and 2)
when the line-state interlayers are formed by means of
line formation, the inorganic insulating film is formed on
the hole transport layer so as to be in contact with the
bottom surface of the interlayer (See FIG.9).
[0054] Preferably, the inorganic insulating film is
formed on the hole transport layer so as to be in contact
with the bottom surface of the interlayer (See FIG.9).
Since the inorganic insulating film is set on the hole trans-
port layer so as to be in contact with the bottom surface
of the interlayer, when the interlayer is formed in lines by
coating pixel regions defined by first banks with a solution
containing the material of the interlayer, the film thickness
of the interlayer may be made uniform (See FIG.9).
[0055] The organic EL display panel of this category
may be manufactured in the order of 1) hole transport
layer (plane formation), 2) interlayer (plane formation),
3) first bank, and 4) polymer organic EL layer (line for-
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mation) or in the order of 1) hole transport layer (plane
formation), 2) first bank, 3) interlayer (line formation), and
4) polymer organic EL layer (line formation).
[0056] Preferably, the organic EL display of this cate-
gory is manufactured in the order of 1) hole transport
layer (plane formation), 2) first bank, 3) interlayer (line
formation), 4) polymer organic EL layer (line formation).
[0057] (2) When the hole transport layer is formed in
lines and the material of the hole transport layer is an
oxide such as tungsten oxide (See FIG.10)

Hole transport layer

[0058] In this category, the material of the hole trans-
port layer is an oxide such as tungsten oxide. The hole
transport layer is formed in lines so as to be located in
regions defined by first banks which will be described
later. The hole transport layer is preferably formed so as
to cover the anode electrode.

Interlayer

[0059] In this category, the interlayer is either formed
by means of line formation in the pixel regions defined
by the first banks, or formed by means of plane formation
on the hole transport layer or substrate. The interlayer is
preferably formed in lines.

First bank

[0060] In this category, first banks are formed on the
substrate (See FIG.10) or interlayer and define regions
of the polymer organic EL layer or regions of both of the
interlayer and polymer organic EL layer. More specifical-
ly, 1) when the interlayer is provided as a single layer by
means of plane formation, first banks are formed on the
interlayer and define regions of the polymer organic EL
layer; and 2) when the line-state interlayers are to be
provided by means of line formation, the first banks are
formed on the substrate and define regions of the inter-
layer and polymer organic EL layer.
[0061] Preferably, the first banks are formed on the
substrate (See FIG. 10) and define regions of the inter-
layer and polymer organic EL layer.

Polymer organic EL layer

[0062] The polymer organic EL layer is in lines (line
formation) on the interlayer in pixel line regions defined
by the first banks.

Inorganic insulating film

[0063] In this category, the inorganic insulating film is
formed so as to be in contact with the bottom surface of
the interlayer or the polymer organic EL layer (See
FIG.10). More specifically, 1) when the interlayer is
formed as a single layer by means of plane formation,

the inorganic insulating film is formed on the interlayer
so as to be in contact with the bottom surface of the pol-
ymer organic EL layer; and 2) when the line-state inter-
layers are formed, the inorganic insulating film is formed
so as to be in contact with the bottom surface of the in-
terlayer (See FIG.10).
[0064] Preferably, the inorganic insulating film is
formed so as to be in contact with the bottom surface of
the interlayer (See FIG. 10) . The inorganic insulating film
may be set on the hole transport layer (FIG.10A), may
be set on the substrate (FIG.10B) or may be set on the
substrate and below the hole transport layer (FIG.10C)
as long as it is formed so as to be in contact with the
bottom surface of the interlayer. By forming the inorganic
insulating film so as to be in contact with the bottom sur-
face of the interlayer, when the line-state interlayers are
formed by coating the pixel regions defined by the first
banks with a solution containing a material of the inter-
layer, the film thickness of the interlayer may be made
more uniform (See FIG.10). In addition, by setting the
inorganic insulating film between the first bank and the
hole transport layer (FIG.10A), adhesion between the
first bank and the hole transport layer made of oxide is
reinforced.
[0065] The organic EL display panel in this category
may be manufactured in the order of 1) hole transport
layer (line formation), 2) interlayer (plane formation), 3)
first bank, and 4) polymer organic EL layer (line forma-
tion), or may be manufactured in the order of 1) hole
transport layer (line formation), 2) first bank, 3) interlayer
(line formation), and 4) polymer organic EL layer (line
formation).
[0066] Preferably, the organic EL display panel of this
category is manufactured in the order of 1) hole transport
layer (line formation), 2) first bank, 3) interlayer (line for-
mation), and 4) polymer organic EL layer (line formation).
[0067] (3) When the hole transport layer is in lines and
the material of the hole transport layer is PEDOT-PSS
(See FIG.11)

Hole transport layer

[0068] In this category, the hole transport layer is in
lines (line formation) by applying PEDOT-PSS in pixel
line regions defined by first banks which will be described
later.

Interlayer

[0069] In this category, the interlayer is formed in lines
(line formation) on the hole transport layer in pixel line
regions defined by first banks.

Polymer organic EL layer

[0070] The polymer organic EL layer is formed in lines
(line-formed) on the interlayer in the line pixel regions
defined by first banks.
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First bank

[0071] In this category, first banks are formed on the
substrate and define regions of the hole transport layer,
interlayer, and polymer organic EL layer (See FIG.11).

Inorganic insulating film

[0072] The inorganic insulating film in this category is
set on the substrate so as to be in contract with the bottom
surface of the hole transport layer (See FIG.11). Since
the inorganic insulating film is formed in contact with the
bottom surface of the hole transport layer, the film thick-
ness of the hole transport layer prepared using PEDOT-
PSS may be made more uniform.
[0073] The organic EL display panel of this category
is preferably manufactured in the order of 1) first bank,
2) hole transport layer (line formation), 3) interlayer (line
formation), and 4) polymer organic EL layer (line forma-
tion).
[0074] As mentioned above, in the organic EL display
panel, the arrangements of the first banks and the inor-
ganic insulating film layer change depending on the form
(shapes and constituent materials) of the hole transport
layer and the interlayer. On the other hand, the arrange-
ments of the polymer organic EL layer, the cathode elec-
trode and second banks which will be described later are
common in the above three categories.
[0075] The organic EL display panel may further have
second banks.
[0076] The second banks define two or more sub pixel
regions in a pixel region. The second bank may be set
on the hole transport layer or may be set on the interlayer.
When the second banks are set on the hole transport
layer, the interlayer and the polymer organic EL layer are
defined by the second banks. On the other hand, when
the second banks are set on the interlayer, the polymer
organic EL layer is defined by the second banks.
[0077] The second banks are preferably set on the hole
transport layer and define the interlayer and polymer or-
ganic EL layer.
[0078] The material of the second bank is not particu-
larly limited as long as it is insulating as with the first bank,
and it is preferably an insulating resin. By the second
banks, electrical cross-talk between the pixels may be
suppressed. Further, the material of the second bank is
preferably in black color. Since the second banks define
sub pixel regions, by making the bank be in a color having
high contrast with the light emitted from the sub pixel
regions, a display panel with high brightness is obtained.
[0079] Moreover, since the second banks defining the
sub pixel regions are set on the hole transport layer or
interlayer, the second banks and the hole transport layer
or interlayer are preferably brought into close contact with
each other. Therefore, the lyophilicity on the surface of
the second bank may be increased to a level higher than
that of the surface of the first bank so as to enhance
adhesion with the hole transport layer or interlayer. For

example, the contact angle of the second bank with re-
spect to water is 40 degrees or less. Thus, the material
of the second bank may be non-fluorine resin (e.g., non-
fluorine polyimide resin, or non-fluorine polyacrylic resin).
[0080] As mentioned above, the second bank is formed
on the hole transport layer or the interlayer. Therefore,
the hole transport layer or the hole transport layer and
the interlayer may be manufactured by so-called "over-
all application". That is, the hole transport layer and the
interlayer are formed easily by spin-coating, die-coating,
slit-coating and the like and moreover, their thickness are
made uniform.
[0081] The depth of the second bank may only be ap-
proximately 1 to 2 mm. In addition, the height of the top
of the first bank from the substrate is preferably higher
than that of the second bank by approximately 1 to 10
mm. It is for preventing the intrusion of inks into adjacent
pixel regions by setting the banks defining the pixel re-
gions higher, since an organic EL layer is formed by ap-
plying inks containing a polymer organic EL material and
solvent in the pixel regions defined by the first banks, as
will be described later.
[0082] To the second bank for defining sub pixel re-
gions, a groove for connecting adjacent sub pixel regions
with each other may be provided (See FIG. 3). After the
second banks are formed, in the sub pixel regions defined
by the second banks, a solution containing the material
of the interlayer or an ink containing a polymer organic
EL material may be applied in the pixel regions. There-
fore, when such grooves are provided, the solution or ink
moves between the sub pixel regions and thereby the
thickness of the interlayer or the organic EL layer to be
formed is leveled out in the pixel regions. The depth of
the groove may only be within 90 % of the depth of the
second bank, and the width of the groove may only be
approximately 20 to 50 mm. Further, the interval between
the adjacent sub pixel regions is usually 10 mm or more.
The lateral width of the sub pixel region (as lateral when
the running direction of the first bank is deemed to be
vertical) is approximately 60 to 100 mm.
[0083] 2. A method of manufacturing an organic EL
display panel. The organic EL display panel may be man-
ufactured by any method as long as the effect of the
present invention is not impaired.
[0084] A first example of a preferred manufacturing
method includes the steps of 1) forming a first conductive
layer as a single layer over a substrate; 2) forming a hole
transport layer on the substrate on which the first con-
ductive layer is formed; 3) forming electrically insulating
banks in lines on the hole transport layer so as to define
regions that serve line-state pixel regions ; 4) forming a
line-state organic EL layers in the regions; and 5) forming
a second conductive layer on the organic EL layer.
[0085] In the 1) step, the first conductive layer may be
formed by forming a conducting thin film on the substrate
and by patterning it in lines (See FIG.3) or in matrix form
(See FIG.1B) by photolithography or etching, which
method is not particularly limited. The first conductive
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layer serves as an anode electrode.
[0086] In the 2) step, when the material of the hole
transport layer is PEDOT-PSS, in order to provide the
hole transport layer on the substrate with the first con-
ductive layer by means of plane formation, spin coating,
die coating, slit coating or the like is preferably employed.
Although they are simple methods, a layer with a rela-
tively uniform thickness may be formed. On the other
hand, when the material of the hole transport layer is a
metal oxide such as tungsten oxide, the hole transport
layer is formed by sputtering method or heating deposi-
tion method, for example.
[0087] In the 3) step, electrically insulating line-state
banks defining pixel regions are formed on the hole trans-
port layer. When the first conductive layer is formed in
lines (See FIG.3), the line-state banks are preferably or-
thogonal to the line-state conductive layers. The banks
may be formed by applying a resist on the hole transport
layer and by exposing via a photomask, or by printing an
insulating resin molded product by intaglio printing. In the
former method, the hole transport layer or the interlayer
may be damaged by irradiated light, therefore the latter
method is preferably employed. Region to be pixel re-
gions are defined by the line-state banks. In addition, the
banks may serve as a cathode electrode separator.
[0088] In the pixel region, second electrically insulating
banks may be further formed. The banks may be formed
by applying a resist on the hole transport layer and by
exposing it via a photomask, or by printing an insulating
resin by intaglio printing. By these banks, a plurality of
regions to be sub pixels is defined. In addition, while the
banks define regions to be sub pixels, they may have a
groove for connecting adjacent sub pixel regions with
each other. The groove may be formed by etching or the
like. Alternatively, a resin molded product in which a
groove is formed in advance by intaglio printing may be
printed.
[0089] Either the formation of electrically insulating
line-state banks or formation of regions defining regions
to be sub pixels may precede the other or may be carried
out at the same time. For example, when the insulating
resin is printed by intaglio printing, both banks are formed
at the same time by printing a resin molded product in a
desired shape.
[0090] The example of this manufacturing method may
have a step of forming the interlayer before or after the
3) step. That is, when the interlayer is formed before the
3) step, the interlayer is preferably formed by means of
plane formation on the hole transport layer. On the other
hand, when the interlayer is formed after the 3) step, the
interlayer is preferably formed by means of line formation
in the pixel regions defined by the banks after formation
of the electrically insulating line-state banks.
[0091] In order to form the interlayer, spin coating, die
coating, slit coating or the like is preferably employed.
[0092] The example of this manufacturing method may
have a step of forming the inorganic insulating film before
formation of the interlayer and before the 3) step, or after

formation of the interlayer and before the 3) step.
[0093] That is, when the interlayer is formed by means
of plane formation, the inorganic insulating film is formed
on the interlayer and below the electrically insulating
banks. On the other hand, when the interlayer is formed
by means of line formation, the inorganic insulating film
is formed on the hole transport layer and below the elec-
trically insulating banks.
[0094] The inorganic insulating film is formed by plas-
ma CVD or sputtering, for example.
[0095] The hole transport layer may be formed on the
entire substrate surface but it may only be formed in re-
gions at least including all of the pixel regions.
[0096] Usually, both the hole transport layer and the
interlayer are formed, but the hole transport layer might
not be formed.
[0097] The pixel region defined in the 4) step is coated
with an ink containing a polymer organic EL material and
solvent. The coating may be applied by using a technique
such as ink-jet, dispensing, nozzle coating, intaglio print-
ing, letterpress printing or the like. When coating is ap-
plied using a dispenser, ink discharge from the dispenser
is preferably controlled by a suck-back operation and the
like at the beginning and end of each line-wise applica-
tion. The thickness of the applied ink (thickness of the
coat film) may be approximately 1 to 10 mm. Further, by
drying the coat film, a layer including the polymer organic
EL material is formed and, preferably formed in the sub
pixel region in the pixel region selectively.
[0098] A layer including a polymer organic EL material
may be further rubbed. Specifically, rubbing may be car-
ried out using a coater or the like. By rubbing treatment,
the structural units of polymer can be highly aligned, lead-
ing to increased light-emission efficiency.
[0099] In the 5) step, a second conductive layer is
formed on the organic EL layer. The second conductive
layer may be made by deposition method. By forming
electrically insulating banks with inverted taper shape,
the second conductive layer may be cut off at each pixel
more assuredly.
[0100] A second example of the preferred manufactur-
ing method includes the steps of 1) forming a first con-
ductive layer on a substrate; 2) forming electrically insu-
lating line-state banks so as to define regions to be line-
state pixel regions on the substrate on which the first
conductive layer is formed; 3) forming a line-state hole
transport layer in the region to be a pixel region; 4) forming
a line-state interlayer in the region to be a pixel region;
5) forming a line-state polymer organic EL layer in the
region to be a pixel region; and 6) forming a second con-
ductive layer on the organic EL layer.
[0101] In addition, the above manufacturing method
may include between the 1) step and the 2) step a step
of forming an insulating inorganic film (hereinafter re-
ferred to as "inorganic insulating film") on the substrate.
In this case, the electrically insulating banks are prefer-
ably formed on the inorganic insulating film.
[0102] Further, when the material of the hole transport
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layer is an oxide such as tungsten oxide, the order of the
2) step and the 3) step may be reversed.
[0103] The step of forming the first conductive layer on
the substrate, the step of forming the line-state polymer
organic EL layers, and the step of forming the second
conductive layer in the second example of the manufac-
turing method are similar to those in the first example
and may be carried out in a similar manner.
[0104] In the 2) step, the electrically insulating line-
state banks are formed on the substrate on which the
first conductive layer is formed. When the first conductive
layer is formed in lines, the line-state banks are preferably
orthogonal to the line-state conductive layer. The banks
may be formed by applying a resist on the substrate and
by exposing it via a photomask, or by printing an insulat-
ing resin molded product by intaglio printing. The pixel
regions are defined by the banks. The banks can be a
cathode separator.
[0105] In the 3) step, the hole transport layer is formed
in the pixel regions defined by the electrically insulating
line-state banks and in the 4) step, the interlayer is formed
in the pixel regions defined by the electrically insulating
line-state banks and on the hole transport layer. The hole
transport layer or the interlayer may be formed by means
of spin coating, die coating, slit coating, or the like.
[0106] It may be configured that the second electrically
insulating banks are formed on the hole transport layer
in the pixel regions so as to define sub pixel regions. The
banks defining sub pixel regions may be formed by ap-
plying a resist on the hole transport layer and by exposing
it via a photomask, or by printing an insulating resin mold-
ed product by intaglio printing.
[0107] After sub pixel regions are defined, the pixel re-
gion is coated with an ink containing a polymer organic
EL material and solvent so as to form an organic EL layer
as with the manufacturing method of the first example.
[0108] The present invention will be described below
in more detail referring to the attached drawings.

(Example 1)

[0109] In Embodiment 1, an active matrix type organic
EL display panel in which a hole transport layer is pro-
vided as a single layer by means of plane formation will
be described.
[0110] FIG.1A is a plan view of an active matrix type
organic EL display panel. In the panel shown in FIG.1A,
line-state first banks 9 formed are provided. First banks
9 define pixel regions 17. The pixel regions 17 are of
three types: pixel regions 17R emitting red light; pixel
regions 17G emitting green light; and pixel regions 17B
emitting blue light. These three types of pixel regions are
arranged in order. Pixel regions 17 are covered by cath-
ode electrode 15 and separated by first banks 9 as dis-
crete pixel regions.
[0111] FIG. 1B is a plan view of the organic EL display
panel of active matrix type of the present device from
which the cathode electrode is removed.

[0112] FIG.2A shows a line A-A sectional view of the
organic EL display panel of the present embodiment
shown in FIG.1B. FIG.2B shows a line B-B sectional view
of the organic EL display panel of the present embodi-
ment shown in FIG.1B.
[0113] As shown in FIGs.2A and 2B, in the present
example, Anode electrodes 3 are formed on substrate 1
in matrix form. Single hole transport layer 5 is formed by
means of plain formation on substrate 1 so as to cover
anode electrodes 3. First banks 9 are formed on inorganic
insulating film 22 on hole transport layer and define pixel
regions 17. First bank 9 is preferably made of fluorine
resin in order to lower lyophilicity. Interlayer 7 is formed
on hole transport layer 5 in pixel region 17. In pixel region
17 on interlayer 7, polymer organic EL layer 13 is set.

(Example 2)

[0114] In 1, the active matrix type organic EL display
panel was explained. In example 2, a passive matrix type
organic EL display panel will be described. In the present
embodiment, the organic EL display panel has second
banks.
[0115] FIG.3 is a plan view of a state where cathode
electrode 15 is removed from the organic EL display in
the present example. In the panel shown in FIG. 3, sub-
strate 1, line-state anode electrodes 3’, and line-state
first banks 9 are set. The line direction (lateral direction
in the figure) of anode electrodes 3’ and the line direction
(vertical direction in the figure) of first banks 9 are orthog-
onal to each other.
[0116] Inside pixel region 17, two or more sub pixel
regions 19 defined by second banks 11 are set. Adjacent
sub pixel regions 19 in region 17 are connected with each
other by grooves 21. In sub pixel regions 19 and grooves
21, polymer organic EL material 13 with corresponding
color is provided.
[0117] FIG.4A shows a line A-A sectional view of the
organic EL display panel of the present example shown
in FIG. 3. FIG. 4B shows a line B-B sectional view of the
organic EL display panel of the present example shown
in FIG.3.
[0118] As shown in FIGs. 4A and 4B, the organic EL
display panel of the present example is the same as the
organic EL display panel of Embodiment 1 except that it
has anode electrode 3’ and second banks 11 and has no
inorganic insulating film 22. Therefore, the same refer-
ence numerals are given to the same members as those
in the organic EL display panel in Embodiment 1 and the
description thereof will be omitted.
[0119] As shown in FIGs.4A and 4B, line-state anode
electrodes 3’ are set on substrate 1. Single hole transport
layer 5 is formed by means of plane formation on sub-
strate 1 so as to cover anode electrodes 3’.
[0120] On interlayer 7, second banks 11 are set so as
to define sub pixel regions 19. The top of first bank 9 is
higher than the top of second bank 11, from substrate 1.
The difference in height is 1 mm or more and 10 mm or
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less, for example. In addition, second banks 11 prefera-
bly have some lyophilicity in view their close contact with
interlayer 7.
[0121] Polymer organic EL material 13 is patterned in
sub pixel regions 19 or patterned in pixel regions 17.
[0122] As shown in FIG.4B, internal second banks 11
are set lower than those at the periphery (right and left
ends in the figure). Second banks 11 in the inside corre-
spond to grooves 21 (See FIG.3). Polymer organic EL
layer 13 is set so as to cover internal second banks 11
(grooves 21). That is, grooves 21 connect adjacent sub
pixel regions 19 with each other. When a polymer ink
containing polymer organic EL material is applied on pixel
regions 17 defined by first banks 9, when sub pixel re-
gions 19 are discrete without being connected with each
other, it would be difficult to form polymer organic EL
layer 13 19 uniformly in each sub pixel region. On the
other hand, when grooves 21 are provided, since the
polymer ink applied on pixel regions 17 flows between
sub pixel regions 19, the thickness of polymer organic
EL layer 13 is leveled out.

(Example 3)

[0123] In examples 1 and 2, the organic EL display
panel in which the hole transport layer is formed as a
single layer by means of plane formation and the inter-
layer is formed in lines was described. For Example 3,
the organic EL display panel in which the interlayer is
formed as a single layer by means of plane formation will
be described. The organic EL display panel of the present
example is the passive matrix type and has second
banks.
[0124] The plan view of the organic EL display panel
of the present example is the same as that of Embodi-
ment 2. Therefore, FIG.3 is also a plan view of the organic
EL display panel of the present example.
[0125] FIG.5A shows a line A-A sectional view of the
organic EL display panel of the present example shown
in FIG.3. FIG.5B shows a line B-B sectional view of the
organic EL display panel of the present example shown
in FIG.3.
[0126] As shown in FIGs.5A and 5B, the organic EL
display panel of the present example is the same as the
organic EL display panel of Embodiment 2 except for the
shape of interlayer 5 and the arrangement of first banks
9. Therefore, the same reference numerals are given to
the same members as those of the organic EL display
panel in example 2 and the description thereof will be
omitted.
[0127] As shown in FIGs.5A and 5B, interlayer 7 is as
a single layer on single hole transport layer 5 formed by
means of plane formation. On interlayer 7, first banks 9,
second banks 11, and polymer organic EL layer 13 are
set.

(Example 4)

[0128] In examples 1 to 3, the organic EL display panel
in which hole transport layer is formed as a single layer
by means of plane formation was described. In example
4, the organic EL display panel in which hole transport
layer is formed in lines by means of line formation will be
described. The organic EL display panel of the present
example is of active matrix type.
[0129] The plan view of the organic EL display panel
of the present example is the same as that of Example
1. Therefore, FIGs.1A and 1B are also plan views of the
organic EL display panel of the present example.
[0130] FIG.6A shows a line A-A sectional view of the
organic EL display panel of the present example shown
in FIG.1B. FIG.6B shows a line B-B sectional view of the
organic EL display panel of the present example shown
in FIG.1B.
[0131] As shown in FIGs.6A and 6B, the organic EL
display panel of the present example is the same as the
organic EL display panel in Example 1 except for the
shape of hole transport layer 5 and the arrangements of
first banks 9 and inorganic insulating film 22. Therefore,
the same reference numerals are given to the same com-
ponents as those of the organic EL display panel in ex-
ample 1 and the description thereof will be omitted.
[0132] As shown in FIG.6A, hole transport layer 5 is
formed in lines in pixel regions 17 defined by first banks
9. Further, insulating film 22 is set on substrate 1 below
hole transport layer 5. First banks 9 are set on insulating
film 22.

(Example 5)

[0133] In Example 4, the organic EL display panel hav-
ing no second banks was explained. In Example 5, the
organic EL display panel in which the hole transport layer
is formed in lines and having second banks will be de-
scribed. The organic EL display panel of the present Ex-
ample is of passive matrix type.
[0134] The plan view of the organic EL display panel
of the present example is the same as that of Example
2. Therefore, FIG.3 is also a plan view of the organic EL
display panel of the present example.
[0135] FIG.7A shows a line A-A sectional view of the
organic EL display panel of the present example shown
in FIG.3. FIG. 7B shows a line B-B sectional view of the
organic EL display panel of the present example shown
in FIG.3.
[0136] As shown in FIGs.7A and 7B, the organic EL
display panel of the present example is the same as the
organic EL display panel of Example 4 except that it has
anode electrodes 3’ and second banks 11 and does not
have insulating film 22. Therefore, the same reference
numerals are given to the same members as those of
the organic EL display panel in Example 1 and the de-
scription thereof will be omitted.
[0137] As shown in FIGs.7A and 7B, line-state anode
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electrodes 3’ are set on substrate 1. Hole transport layer
5 is formed in lines on anode electrodes 3’ in pixel regions
17. On interlayer 7, second banks 11 are set and define
sub pixel regions. The top of first bank 9 is higher than
the top of second bank 11, from substrate 1. The differ-
ence in the height is 1 mm or more and 10 mm or less,
for example. In addition, second banks 11 preferably
have some lyophilicity in view of their close contact with
interlayer 7.
[0138] Polymer organic EL material 13 is patterned in
sub pixel region 19 or patterned in pixel regions 17.
[0139] As shown in FIG.7B, internal second banks 11
are set lower than those at the periphery(right and left
ends in the figure). Internal second banks 11 correspond
to grooves 21 (See FIG.3). A layer of polymer organic
EL material 13 is set so as to cover internal second banks
11 (grooves 21). That is, grooves 21 connect adjacent
sub pixel regions 19 with each other. When a polymer
ink containing polymer organic EL material is applied on
pixel regions 17 defined by first banks 9, when sub pixel
regions 19 are discrete without being connected with
each other, it would be difficult to form polymer organic
EL layer 13 uniformly in each sub pixel region 19. On the
other hand, when grooves 21 are provided, since the
polymer ink applied on pixel regions 17 flows between
sub pixel regions 19, the thickness of polymer organic
EL layer 13 is leveled out.

(Example 6)

[0140] In FIG.8, similarly to Example 5, both hole trans-
port layer 5 and interlayer 7 are formed in lines on each
pixel region 17. The present example is characterized in
that first banks 9 defining pixel regions 17 have inverted
taper shape. With this configuration, first banks 9 serve
more effectively as a cathode separator, and mutual en-
ergization of respective cathode electrodes formed in or-
ganic EL layer 13 by a deposition method may be pre-
vented more assuredly.
[0141] The present application claims priority based
on Japanese Patent Application No. 2007-143906 filed
on May 30, 2007.

Industrial Applicability

[0142] The organic EL display panel of the present in-
vention is made simply in the manufacturing process, in
which the polymer organic EL layer included is formed
by ink-jet or the like and hole transport layer and the like
is formed by spin coating or the like. Further, since the
thickness of the polymer organic EL layer is made uni-
form, light-emission characteristics are also improved.
Therefore, a display panel with performance higher than
that of conventional ones is manufactured efficiently.

Explanation of Reference Numerals

[0143]

1 substrate

3, 3’ anode electrode

5 hole transport layer

7 interlayer

9 first bank

11 second bank

13 polymer organic EL layer

15 cathode electrode

17 pixel region

19 sub pixel region

21 groove

22 inorganic insulating film

23 contact hole

Claims

1. An organic EL display panel comprising:

a substrate (1);
anode electrodes (3) set on the substrate (1);
a hole transport layer (5) provided on the sub-
strate (1) provided with the anode electrodes (3);
banks (9) defining a pixel region (17), the banks
(9) being set on the hole transport layer (5);
an organic EL layer (13) in the pixel region (17);
and
a cathode electrode (15) provided on the organic
EL layer (13);
characterized in that
the banks (9) are line-state banks which are
electrically insulating,
the pixel region (17) defined by the banks (9) is
a line-state pixel region,
the organic EL display panel further comprises:

a line-state interlayer (7, FIG. 4A) formed
on hole transport layer (5, FIG. 4A) in the
pixel region (17, FIG. 4A) and polymer or-
ganic EL layer (13, FIG. 4A) set on interlayer
(7, FIG. 4A) in pixel region (17, FIG. 4A), and
second banks (11), which are electrically in-
sulating, defining two or more sub pixel re-
gions (19) inside the pixel region (17),
wherein the second banks (11, FIG. 4A) be-
ing set on the hole transport layer (5,
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FIG.4A) thereby defining the interlayer (7,
FIG. 4A) and the polymer organic EL layer
(13, FIG. 4A),
the second bank (11) has a groove (21) for
connecting the adjacent sub pixel regions
(19) with each other, and
the organic EL layer (13) is a line-state pol-
ymer organic EL layer set on the interlayer
(7) in the pixel region (17).

2. The organic EL display panel according to claim 1,
wherein the line-state bank (9) contains a fluorine
resin.

3. The organic EL display panel according to claim 1,
wherein the line-state bank (9) has a fluorinated sur-
face.

4. The organic EL display panel according to claim 1,
further comprising an insulating inorganic film (22)
that protrudes from the line-state bank (9) into the
pixel region (17) and is in contact with a bottom sur-
face of the interlayer (7) or polymer organic EL layer
(13), wherein a material of the hole transport layer
(5) contains tungsten oxide (WOx), molybdenum ox-
ide (MoOx), vanadium oxide (VOx) or a combination
thereof.

5. The organic EL display panel according to claim 1,
wherein the organic EL display panel is of active ma-
trix type and the anode electrodes (3) are arranged
in matrix form on the substrate (1).

6. The organic EL display panel according to claim 1,
wherein the polymer organic EL layer (13) is a coat-
ing layer containing a polymer organic EL material.

7. The organic EL display panel according to claim 1,
wherein the interlayer (7) is a coating layer contain-
ing a material of the interlayer.

8. An organic EL display panel comprising:

a substrate (1);
anode electrodes (3) set on the substrate (1);
banks (9) defining a pixel region (17);
a hole transport layer (5) provided on the sub-
strate (1) provided with the anode electrodes (3);
an organic EL layer (13) in the pixel region (17);
and
a cathode electrode (15) provided on the organic
EL layer (13);
characterized in that
the banks (9) are line-state banks which are
electrically insulating and set on the substrate
(1),
the pixel region (17) defined by the banks (9) is
a line-state pixel region,

the hole transport layer (5) is a line-state hole
transport layer and is set in the pixel region (17),
the organic EL display panel further comprises:

a line-state interlayer (7, FIG. 4A) formed
on hole transport layer (5, FIG. 4A) in the
pixel region (17, FIG. 4A) and polymer or-
ganic EL layer (13, FIG. 4A) set on interlayer
(7, FIG.4A) in pixel region (17, FIG. 4A),
second banks (11), which are electrically in-
sulating, defining two or more sub pixel re-
gions (19) inside the pixel region (17),
wherein the second banks (11, FIG. 4A) be-
ing set on the hole transport layer (5, FIG.
4A) thereby defining the interlayer (7, FIG.
4A) and the polymer organic EL layer (13,
FIG. 4A),
the second bank (11) has a groove (21) for
connecting the adjacent sub pixel regions
(19) with each other, and
the organic EL layer (13) is a line-state pol-
ymer organic EL layer set on the interlayer
(7) in the pixel region (17).

9. The organic EL display panel according to claim 8,
wherein the line-state bank (9) contains a fluorine
resin.

10. The organic EL display panel according to claim 8,
wherein the line-state bank (9) has a fluorinated sur-
face.

11. The organic EL display panel according to claim 8,
further comprising an insulating inorganic film (22)
that protrudes from the line-state bank (9) into the
pixel region (17) and is in contact with a bottom sur-
face of the interlayer (7) or polymer organic EL layer
(13), wherein a material of the hole transport layer
(5) contains tungsten oxide (WOx), molybdenum ox-
ide (MoOx), vanadium oxide (VOx) or a combination
thereof.

12. The organic EL display panel according to claim 8,
further comprising an insulating inorganic film (22)
that protrudes from the line-state bank (9) into the
pixel region (17) and is in contact with a bottom sur-
face of the hole transport layer (5), wherein a material
of the hole transport layer (5) contains polyethylen-
edioxythiophene.

13. The organic EL display panel according to claim 8,
wherein the organic EL display panel is of active ma-
trix type and the anode electrodes (3) arranged in
matrix form on the substrate (1).

14. The organic EL display panel according to claim 8,
wherein the polymer organic EL layer (13) is a coat-
ing layer containing a polymer organic EL material.
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15. The organic EL display panel according to claim 11,
wherein the interlayer (7) is a coating layer contain-
ing a material of the interlayer.

16. The organic EL display panel according to claim 12,
wherein the hole transport layer (5) is a coating layer
containing a material of the hole transport layer.

Patentansprüche

1. Organische EL-Anzeigetafel, umfassend:

ein Substrat (1);
positive Elektroden (3), die auf dem Substrat (1)
aufgesetzt sind;
eine Lochtransportschicht (5), die auf dem mit
den positiven Elektroden (3) versehenen Sub-
strat (1) vorgesehen ist;
Reihenanordnungen (9), die einen Pixelbereich
(17) definieren, wobei die Reihenanordnungen
(9) auf der Lochtransportschicht (5) aufgesetzt
sind;
eine organische EL-Schicht (13) in dem Pixel-
bereich (17); und
eine negative Elektrode (15), die auf der orga-
nischen EL-Schicht (13) vorgesehen ist;
dadurch gekennzeichnet, dass
die Reihenanordnungen (9) Zeilenzustands-
Reihenanordnungen sind, die elektrisch isolie-
rend sind,
der durch die Reihenanordnungen (9) definierte
Pixelbereich (17) ein Zeilenzustands-Pixelbe-
reich ist,
die organische EL-Anzeigetafel, des Weiteren
aufweist:

eine Zeilenzustands-Zwischenschicht (7,
FIG. 4A), ausgebildet auf der Lochtrans-
portschicht (5, FIG. 4A) in dem Pixelbereich
(17, FIG. 4A), und eine organische EL-Po-
lymerschicht (13, FIG. 4A), aufgesetzt auf
der Zwischenschicht (7, FIG. 4A) im Pixel-
bereich (17, FIG. 4A), und
zweite Reihenanordnungen (11), die elek-
trisch isolierend sind, zwei oder mehrere
untergeordnete Pixelbereiche (19) inner-
halb des Pixelbereichs (17) definieren,
wobei die zweiten Reihenanordnungen (11,
FIG. 4A) auf der Lochtransportschicht (5,
FIG. 4A) aufgesetzt sind, wodurch die Zwi-
schenschicht (7, FIG. 4A) und die organi-
sche EL-Polymerschicht (13, FIG. 4 A) ge-
bildet werden,
die zweite Reihenanordnung (11) eine Aus-
nehmung (21) zur Verbindung der benach-
barten, untergeordneten Pixelbereiche (19)
miteinander aufweist, und die organische

EL-Schicht (13) eine organische EL-Zeilen-
zustandsschicht ist, die auf der Zwischen-
schicht (7) in dem Pixelbereich (17) aufge-
setzt ist.

2. Organische EL-Anzeigetafel nach Anspruch 1, wo-
bei die Zeilenzustands-Reihenanordnung (9) ein
Fluorkunstharz enthält.

3. Organische EL-Anzeigetafel nach Anspruch 1, wo-
bei die Zeilenzustands-Reihenanordnung-(9) eine
fluorierte Oberfläche aufweist.

4. Organische EL-Anzeigetafel nach Anspruch 1, des
Weiteren umfassend eine isolierende, anorganische
Folie (22), die von der Zeilenzustands-Reihenanord-
nung (9) in den Pixelbereich (17) vorsteht und sich
mit einer Bodenfläche der Zwischenschicht (7) oder
organischen EL-Polymerschicht (13) in Kontakt be-
findet, wobei ein Material der Lochtransportschicht
(5) Wolframoxid (WOx), Molybdänoxid (MoOx), Va-
nadiumoxid (VOx) oder eine Kombination davon ent-
hält.

5. Organische EL-Anzeigetafel nach Anspruch 1, wo-
bei die organische EL-Anzeigetafel vom Typ einer
aktiven Matrix ist und die positiven Elektroden (3) in
Matrixform auf dem Substrat (1) angeordnet sind.

6. Organische EL-Anzeigetafel nach Anspruch 1, wo-
bei die organische EL-Polymerschicht (13) eine
Überzugsschicht ist, die einen organischen EL-Po-
lymerwerkstoff enthält.

7. Organische EL-Anzeigetafel nach Anspruch 1, wo-
bei die Zwischenschicht (7) eine Überzugsschicht
ist, die ein Material der Zwischenschicht enthält.

8. Organische EL-Anzeigetafel, umfassend:

ein Substrat (1);
positive Elektroden (3), auf dem Substrat (1) auf-
gesetzt;
Reihenanordnungen (9), die einen Pixelbereich
(17) definieren;
eine Lochtransportschicht (5), die auf dem mit
den positiven Elektroden (3) versehenen Sub-
strat (1) vorgesehen ist;
eine organische EL-Schicht (13) in dem Pixel-
bereich (17); und
eine negative Elektrode (15), die auf der orga-
nischen EL-Schicht (13) vorgesehen ist;
dadurch gekennzeichnet, dass
die Reihenanordnungen (9) Zeilenzustands-
Reihenanordnungen sind, die elektrisch isolie-
rend sind und auf dem Substrat (1) aufgesetzt
sind,
der durch die Reihenanordnungen (9) definierte
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Pixelbereich (17) ein Zeilenzustands-Pixelbe-
reich ist,
die Lochtransportschicht (5) eine Zeilenzu-
stands-Lochtransportschicht ist und in dem Pi-
xelbereich (17) eingesetzt ist,
die organische EL-Anzeigetafel des Weiteren
aufweist:

eine Zeilenzustands-Zwischenschicht (7,
FIG. 4A), ausgebildet auf der Lochtrans-
portschicht (5, FIG. 4A) in dem Pixelbereich
(17, FIG. 4A), und eine organische EL-Po-
lymerschicht (13, FIG. 4A), aufgesetzt auf
der Zwischenschicht (7, FIG. 4A) im Pixel-
bereich (17, FIG. 4A),
zweite Reihenanordnungen (11), die elek-
trisch isolierend sind, zwei oder mehrere
untergeordnete Pixelbereiche (19) im Inne-
ren des Pixelbereiches (17) definieren, wo-
bei die zweiten Reihenanordnungen (11,
FIG. 4A) auf der Lochtransportschicht (5,
FIG. 4A) aufgesetzt sind, wodurch die Zwi-
schenschicht (7, FIG. 4A) und die organi-
sche EL-Polymerschicht (13, FIG. 4A) defi-
niert sind,
die zweite Reihenanordnung (11) eine Aus-
nehmung (21) aufweist, um die benachbar-
ten, untergeordneten Pixelbereiche (19)
miteinander zu verbinden, und die organi-
sche EL-Schicht (13) eine organische EL-
Zeilenzustandsschicht ist, die auf der Zwi-
schenschicht (7) in dem Pixelbereich (17)
aufgesetzt ist.

9. Organische EL-Anzeigetafel nach Anspruch 8, wo-
bei die Zeilenzustands-Reihenanordnung (9) ein
Fluorkunstharz enthält.

10. Organische EL-Anzeigetafel nach Anspruch 8, wo-
bei die Zeilenzustands-Reihenanordnung (9) eine
fluorierte Oberfläche aufweist.

11. Organische EL-Anzeigetafel nach Anspruch 8, des
Weiteren umfassend eine isolierende, anorganische
Folie (22), die von der Zeilenzustands-Reihenanord-
nung (9) in den Pixelbereich (17) vorsteht und sich
mit einer Bodenfläche der Zwischenschicht (7) oder
organischen EL-Polymerschicht (13) in Kontakt be-
findet, wobei ein Werkstoff der Lochtransportschicht
(5) Wolframoxid (WoOx), Molybdändioxid (MoOx),
Vanadiumoxid (VOx) oder eine Kombination davon
enthält.

12. Organische EL-Anzeigetafel nach Anspruch 8, des
Weiteren umfassend eine isolierende, anorganische
Folie (22), die von der Zeilenzustands-Reihenanord-
nung (9) in den Pixelbereich (17) vorsteht und sich
mit einer Bodenfläche der Lochtransportschicht (5)

in Kontakt befindet, wobei ein Werkstoff der Loch-
transportschicht (5) Polyethylendioxythiophen ent-
hält.

13. Organische EL-Anzeigetafel nach Anspruch 8, wo-
bei die organische EL-Anzeigetafel vom Typ einer
aktiven Matrix ist und die positiven Elektroden (3) in
Matrixform auf dem Substrat (1) angeordnet sind.

14. Organische EL-Anzeigetafel nach Anspruch 8, wo-
bei die organische EL-Polymerschicht (13) eine
Überzugsschicht ist, die ein organisches EL-Poly-
mermaterial enthält.

15. Organische EL-Anzeigetafel nach Anspruch 11, wo-
bei die Zwischenschicht (7) eine Überzugsschicht
ist, die ein Material der Zwischenschicht enthält.

16. Organische EL-Anzeigetafel nach Anspruch 12, wo-
bei die Lochtransportschicht (5) eine Überzugs-
schicht ist, die ein Material der Lochtransportschicht
enthält.

Revendications

1. Panneau d’affichage EL organique comprenant :

un substrat (1) ;
des électrodes d’anode (3) disposées sur le
substrat (1) ;
une couche de transport de trous (5) prévue sur
le substrat (1) prévu avec les électrodes d’anode
(3) ;
des bancs (9) définissant une région de pixels
(17), les bancs (9) étant disposés sur la couche
de transport de trous (5) ;
une couche EL organique (13) dans la région
de pixels (17) ; et
une électrode de cathode (15) prévue sur la cou-
che EL organique (13) ;
caractérisé en ce que
les bancs (9) sont des bancs à l’état de ligne qui
sont électriquement isolants,
la région de pixels (17) définie par les bancs (9)
est une région de pixels à l’état de ligne,
le panneau d’affichage EL organique comprend
en outre :

une intercouche à l’état de ligne (7, FIG. 4A)
formée sur la couche de transport de trous
(5, FIG. 4A) dans la région de pixels (17,
FIG. 4A) et une couche EL organique poly-
mère (13, FIG. 4A) disposée sur l’intercou-
che (7, FIG. 4A) dans la région de pixels
(17, FIG. 4A), et
des seconds bancs (11), qui sont électri-
quement isolants, définissant deux régions
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de sous-pixels ou plus (19) à l’intérieur de
la région de pixels (17),
dans lequel les seconds bancs (11, FIG. 4A)
sont disposés sur la couche de transport de
trous (5, FIG. 4A) définissant de là l’inter-
couche (7, FIG. 4A) et la couche EL orga-
nique polymère (13, FIG. 4A),
le second banc (11) présente une rainure
(21) pour la connexion des régions adjacen-
tes de sous-pixels (19) les unes avec les
autres, et
la couche EL organique (13) est une couche
EL organique polymère à l’état de ligne dis-
posée sur l’intercouche (7) dans la région
de pixels (17).

2. Panneau d’affichage EL organique selon la reven-
dication 1, dans lequel le banc à l’état de ligne (9)
contient une résine fluorée.

3. Panneau d’affichage EL organique selon la reven-
dication 1, dans lequel le banc à l’état de ligne (9)
présente une surface fluorée.

4. Panneau d’affichage EL organique selon la reven-
dication 1, comprenant en outre un film inorganique
isolant (22) qui fait saillie depuis le banc à l’état de
ligne (9) dans la région de pixels (17) et qui se trouve
en contact avec une surface inférieure de l’intercou-
che (7) ou de la couche EL organique polymère (13),
dans lequel une matière de la couche de transport
de trous (5) contient de l’oxyde de tungstène (WOx),
de l’oxyde de molybdène (MoOx), de l’oxyde de va-
nadium (VOx) ou une combinaison de ceux-ci.

5. Panneau d’affichage EL organique selon la reven-
dication 1, dans lequel le panneau d’affichage EL
organique est du type matrice active et les électrodes
d’anode (3) sont configurées sous la forme d’une
matrice sur le substrat (1).

6. Panneau d’affichage EL organique selon la reven-
dication 1, dans lequel la couche EL organique po-
lymère (13) est une couche de revêtement contenant
un matériau EL organique polymère.

7. Panneau d’affichage EL organique selon la reven-
dication 1, dans lequel l’intercouche (7) est une cou-
che de revêtement contenant une matière de l’inter-
couche.

8. Panneau d’affichage EL organique comprenant :

un substrat (1) ;
des électrodes d’anode (3) disposées sur le
substrat (1) ;
des bancs (9) définissant une région de pixels
(17) ;

une couche de transport de trous (5) prévue sur
le substrat (1) prévu avec les électrodes d’anode
(3) ;
une couche EL organique (13) dans la région
de pixels (17) ; et
une électrode de cathode (15) prévue sur la cou-
che EL organique (13) ;
caractérisé en ce que
les bancs (9) sont des bancs à l’état de ligne qui
sont électriquement isolants et disposés sur le
substrat (1),
la région de pixels (17) définie par les bancs (9)
est une région de pixels à l’état de ligne,
la couche de transport de trous (5) est une cou-
che de transport de trous à l’état de ligne et est
disposée dans la région de pixels (17),
le panneau d’affichage EL organique comprend
en outre :

une intercouche à l’état de ligne (7, FIG. 4A)
formée sur la couche de transport de trous
(5, FIG. 4A) dans la région de pixels (17,
FIG. 4A) et une couche EL organique poly-
mère (13, FIG. 4A) disposée sur l’intercou-
che (7, FIG. 4A) dans la région de pixels
(17, FIG. 4A),
des seconds bancs (11), qui sont électri-
quement isolants, définissant deux régions
de sous-pixels ou plus (19) à l’intérieur de
la région de pixels (17),
dans lequel les seconds bancs (11, FIG. 4A)
sont disposés sur la couche de transport de
trous (5, FIG. 4A) définissant de là l’inter-
couche (7, FIG. 4A) et la couche EL orga-
nique polymère (13, FIG. 4A),
le second banc (11) présente une rainure
(21) pour la connexion des régions adjacen-
tes de sous-pixels (19) les unes avec les
autres, et
la couche EL organique (13) est une couche
EL organique polymère à l’état de ligne dis-
posée sur l’intercouche (7) dans la région
de pixels (17).

9. Panneau d’affichage EL organique selon la reven-
dication 8, dans lequel le banc à l’état de ligne (9)
contient une résine fluorée.

10. Panneau d’affichage EL organique selon la reven-
dication 8, dans lequel le banc à l’état de ligne (9)
présente une surface fluorée.

11. Panneau d’affichage EL organique selon la reven-
dication 8, comprenant en outre un film inorganique
isolant (22) qui fait saillie depuis le banc à l’état de
ligne (9) dans la région de pixels (17) et qui se trouve
en contact avec une surface inférieure de l’intercou-
che (7) ou de la couche EL organique polymère (13),
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dans lequel une matière de la couche de transport
de trous (5) contient de l’oxyde de tungstène (WOx),
de l’oxyde de molybdène (MoOx), de l’oxyde de va-
nadium (VOx) ou une combinaison de ceux-ci.

12. Panneau d’affichage EL organique selon la reven-
dication 8, comprenant en outre un film inorganique
isolant (22) qui fait saillie depuis le banc à l’état de
ligne (9) dans la région de pixels (17) et se trouve
en contact avec une surface inférieure de la couche
de transport de trous (5), dans lequel une matière
de la couche de transport de trous (5) contient du
polyéthylènedioxythiophène.

13. Panneau d’affichage EL organique selon la reven-
dication 8, dans lequel le panneau d’affichage EL
organique est du type matrice active et les électrodes
d’anode (3) sont configurées sous la forme d’une
matrice sur le substrat (1).

14. Panneau d’affichage EL organique selon la reven-
dication 8, dans lequel la couche EL organique po-
lymère (13) est une couche de revêtement contenant
un matériau EL organique polymère.

15. Panneau d’affichage EL organique selon la reven-
dication 11, dans lequel l’intercouche (7) est une
couche de revêtement contenant une matière de l’in-
tercouche.

16. Panneau d’affichage EL organique selon la reven-
dication 12, dans lequel la couche de transport de
trous (5) est une couche de revêtement contenant
une matière de la couche de transport de trous.
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