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(7) ABSTRACT

Provided is an organic EL display panel including pixels that
are arranged in a matrix. Each of the pixels includes a
plurality of unit pixels. Each of the pixels includes a red unit
pixel and a blue unit pixel. The red unit pixel and the blue
unit pixel are arranged side by side in a row direction. In
pixels adjacent to each other in the row direction among the
pixels, unit pixels are arranged in at least one of manners as
follows: red unit pixels are adjacent to each other; and blue
unit pixels are adjacent to each other.
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1
DISPLAY PANEL

TECHNICAL FIELD

The present disclosure relates to a display panel.

BACKGROUND ART

Display panels including organic electroluminescent ele-
ments (hereinafter referred to as organic EL elements)
(hereinafter referred to as organic EL display panels) have
recently been put into practical use as display panels capable
of displaying clear images with low power consumption.

An organic FL display panel is a display panel in which
pixels each including a plurality of organic EL elements are
arranged in a matrix. Fach of these organic EL elements
includes an organic electronic material interposed between a
pair of electrodes. Specifically, the organic EL element
represents a color by utilizing the phenomenon of electrolu-
minescence that occurs when holes and electrons are
injected into a light-emitting layer made of the organic
electronic material.

In the field of manufacturing such organic EL display
panels, there has been developed a process of forming pixels
by an inkjet method in which an ink containing an organic
material is ejected in the form of a droplet.

Patent Literature 1 discloses a method for manufacturing
organic EL elements. In this method, an ejection head
having nozzles is moved over a panel substrate while a
functional liquid containing a functional layer forming mate-
rial is ejected in the form of a droplet onto the panel substrate
and thereby a functional layer of an organic EL element is
formed. Thus, a display panel having RGB elements
arranged in a stripe, mosaic, or delta pattern can be formed
stably.

CITATION LIST
Patent Literature

[PTL 1] Japanese Unexamined Patent Application Publi-
cation No. 2013-187000

SUMMARY OF INVENTION
Technical Problem

The method for forming an organic functional layer by an
inkjet method as disclosed in Patent Literature 1, however,
has the following disadvantages when respective colors
corresponding to RGB unit pixels are applied for a multi-
pixel and high-resolution display panel.

An ejection head must be moved with a smaller pitch for
a display panel with more pixels and higher resolution.
Therefore, if the ejection timing is slightly off, the ejected
droplet of liquid is not deposited in a target unit pixel region
but in the adjacent region, resulting in a defect of color
mixture. In addition, in a display panel with more pixels and
higher resolution, a droplet of liquid deposited in a unit pixel
region spreads to the adjacent unit pixel region through a
foreign matter contained in a bank (isolator) disposed
between the adjacent unit pixel regions, resulting in a defect
of color mixture.

The present invention has been made in view of the above
problems, and it is an object of the present invention to
provide a display panel with reduced mixture of colors of
unit pixels.
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Solution to Problem

In order to solve the above problems, a display panel
according to one aspect of the present invention is a display
panel including pixels that are arranged in a matrix, each of
the pixels including a plurality of unit pixels. In this display
panel, each of the pixels includes: a first unit pixel repre-
senting a color; and a second unit pixel representing a color
different from the color of the first unit pixel. The first unit
pixel and the second unit pixel are arranged side by side in
a predetermined direction. In pixels adjacent to each other in
the predetermined direction among the pixels, unit pixels are
arranged in at least one of manners as follows: first unit
pixels are adjacent to each other; and second unit pixels are
adjacent to each other.

Advantageous Effects of Invention

In the display panel according to the present invention,
unit pixels of the same color are adjacent to each other in
pixels adjacent to each other in a predetermined direction,
and thus mixture of colors can be reduced in the manufac-
turing process.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1A is a schematic cross-sectional view of an organic
EL display panel according to an embodiment.

FIG. 1B is a schematic cross-sectional view of an organic
EL substrate according to the embodiment,

FIG. 2 is a plan view showing arrangement of pixels in the
organic EL display panel according to the embodiment.

FIG. 3A is a plan view showing arrangement of pixels in
a conventional display panel.

FIG. 3B is a diagram illustrating a defect of color mixture
in the conventional display panel,

FIG. 4 is an external view of a mobile terminal having
therein the organic EL display panel according to the
embodiment.

DESCRIPTION OF EMBODIMENTS

An embodiment of a display panel will be described
hereinafter with reference to the drawings. Note that the
embodiment described below shows a preferred specific
example of the present disclosure. The numerical values,
shapes, materials, elements, the arrangement and connection
of the elements, steps, the order of the steps, etc., indicated
in the following embodiment are mere examples, and there-
fore are not intended to limit the present invention. There-
fore, among the elements in the following embodiment,
those not recited in any of the independent claims defining
the most generic part of the inventive concept are described
as optional elements.

Note that the drawings are merely schematic views and do
not necessarily present accurate illustrations. In the draw-
ings, structures that are substantially identical are given the
same reference characters and description therefor is sim-
plified or omitted to avoid redundancy.

Embodiment

[1. Configuration of Display Panel]

The configuration of an organic EL display panel 1 and
that of an organic EL substrate 1A as a workpiece for the
display panel 1 are described.
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The organic EL display panel 1 and the organic EL
substrate 1A are each a display panel including a plurality of
pixels 200 arranged in a matrix. The plurality of pixels 200
each include a red unit pixel 200R representing red, a green
unit pixel 200G representing green, and a blue unit pixel
2008 representing blue.

FIG. 1A is a schematic cross-sectional view of an organic
EL display panel according to an embodiment. The organic
EL display panel 1 shown in FIG. 1A is an organic functional
device including an anode, a cathode, and an organic light-
emitting layer interposed between the anode and the cath-
ode. The organic EL display panel includes pixels arranged
in a matrix. In each of the pixels, a red unit pixel 200R, a
green unit pixel 200G, and a blue unit pixel 2008, which are
all sub-pixels, are arranged side by side. Each of the umt
pixels includes, on a substrate 21, a planarizing film 22, an
anode 23, a hole injection layer 24, an organic light-emitting
layer (a red light-emitting layer 25R, a green light-emitting
layer 25G, or a blue light-emitting layer 25B), a barrier 28,
an electron injection layer 26, a cathode 27, a thin film
sealing layer 30, a resin sealing layer 31, a color filter, an
adhesive layer 32, and a transparent substrate 33. In FIG.
1A, color filters are provided in one-to-one correspondence
to ared unit pixel 200R, a green unit pixel 200G, and a blue
unit pixel 200B. Specifically, a red color filter 35R that
preferentially transmits red light in the visible light region is
provided over the red unit pixel 200R. A green color filter
35G that preferentially transmits green light in the visible
light region is provided over the green unit pixel 200G. A
blue color filter 35B that preferentially transmits blue light
in the visible light region is provided over the blue unit pixel
200B. A black matrix 34 is provided to cover the spaces
between the red color filters 35R, the green color filters 35G,
and the blue color filters 35B.

Note that the color filter is not an essential component of
the organic light-emitting layer and may not have to be
provided when the organic light-emitting layer is made of a
particular material.

The substrate 21 and the transparent substrate 33 are
substrates for protecting the back surface and light-emitting
surface of the organic EL display panel 1, and are, for
example, transparent alkali-free glass plates with a thickness
of 0.5 mm.

An example of the planarizing film 22 is made of an
organic insulating material, and is formed on the substrate
including, for example, a thin-film transistor (TFT) for
driving.

The anode 23 is an anode supplied with holes, that is, an
anode into which current flows from an external circuit, and
has, for example, a structure including a reflective electrode
made of aluminum, a silver alloy APC, or the like and
stacked on the planarizing film 22. The thickness of the
reflective electrode is 10 to 40 nm, for example.

The hole injection layer 24 is a layer containing a hole
injecting material as a main component. The hole injecting
material is a material having a function of injecting holes
injected from the anode 23 side into the organic light-
emitting layer stably or by supporting generation of holes.

The red light-emitting layer 25R, the green light-emitting
layer 25G, and the blue light-emitting layer 256 are each an
organic light-emitting layer that emits light when a voltage
is applied between the anode 23 and the cathode 27, and are
each made of an organic EL. material. These organic light-
emitting layers each have a stack structure of a lower
a-NPD(Bis[N-(1-naphthyl)-N-phenyl]benzidine) layer and
an upper Alg3(tris-(8-hydroxyquinoline)aluminum) layer.
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The electron injection layer 26 is a layer containing an
electron injecting material as a main component. The elec-
tron injecting material is a material having a function of
injecting electrons injected from the cathode 27 into the
organic light-emitting layer stably or by supporting genera-
tion of electrons.

The cathode 27 is a cathode supplied with electrons, that
is, a cathode from which current flows toward an external
circuit, and has a stack structure including a layer of 1TO,
which is a transparent metal oxide, for example. The thick-
ness of the electrode is 10 to 40 nm, for example.

The barriers 28 are each an isolator for isolating sub-
pixels in the pixel 200 from one another, and are each a bank
formed of a photosensitive resin or a layer coated with a
liquid-repellent material, for example.

The thin film sealing layer 30 is made of silicon nitride,
for example, and has a function of shielding the organic
light-emitting layer and the cathode 27 from moisture and
oxygen. This is to prevent degradation (oxidation) of the
organic light-emitting layer itself or the cathode 27 due to
exposure to moisture and oxygen.

The resin sealing layer 31 is made of an acrylic or epoxy
resin, and joins the color filter and an integrally-formed layer
including layers from the planarizing film 22 to the thin film
sealing layer 30 that are formed on the substrate described
above.

The red color filter 35R, the green color filter 35G, and the
blue color filter 35B as color filters for adjusting colors of
red, green, and blue are provided beneath the transparent
substrate 33 and the adhesive layer 32 so as to cover the
light-emitting regions isolated by the barriers 28.

The above-described configuration including the anode
23, the organic light-emitting layer, and the cathode 27 is a
basic configuration of the organic EL element. With this
configuration, when an appropriate voltage is applied
between the anode 23 and the cathode 27, holes are injected
into the organic light-emitting layer from the anode 23 side
and electrons are injected into the organic light-emitting
layer from the cathode 27 side. The holes and electrons thus
injected recombine in the organic light-emitting layer to
generate energy, by which the light-emitting material of the
organic light-emitting layer is excited to emit light.

Note that the materials for the hole injection layer 24 and
the electron injection layer 26 are not limited in this embodi-
ment, and well-known organic materials or inorganic mate-
rials may be used.

As another example of the configuration of the organic EL
display panel 1, the organic EL display panel 1 may further
include a hole transport layer between the hole injection
layer 24 and the organic light-emitting layer, or an electron
transport layer between the electron injection layer 26 and
the organic light-emitting layer. The hole injection layer 24
may be replaced by the hole transport layer, and the electron
injection layer 26 may be replaced by the electron transport
layer. The hole transport layer is a layer containing a hole
transporting material as a main component. The electron
transport layer is a layer containing an electron transporting
material as a main component.

FIG. 1B is a schematic cross-sectional view of the organic
EL substrate according to the embodiment. The organic EL
substrate 1A shown in FIG. 1B is a workpiece for the organic
EL display panel 1. Specifically, as shown in FIG. 1B, the
organic EL substrate 1A is a workpiece for the stack struc-
ture of the organic EL display panel 1, in which the electron
injection layer 25 and the layers on and above the electron
injection layer 26 are yet to be formed.
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In the process of forming the organic light-emitting layers
of the organic EL substrate 1A in the organic EL display
panel 1 according to this embodiment, an inkjet printing
method is used, for example. In other words, a droplet of
liquid containing an organic EI, material is ejected from a
nozzle of an ejection head so that the droplet is deposited in
a predetermined region on the organic EL substrate 1A, and
thereby the organic light-emitting layer is formed. With this
droplet ejection printing method, the film forming process is
simplified compared with a thin film forming method, such
as sputtering or vapor deposition, in which a target and a
substrate are placed face to face in a high vacuum chamber
to form a thin film. In addition, the material loss can be
reduced and the surface area can be increased, resulting in
an increase in productivity.

In forming the organic light-emitting layer using the
above-described printing method, an ejection head of a
printer is moved over a panel substrate so as to deposit a
droplet of liquid containing an organic EL, material repre-
senting a predetermined color in a target unit pixel region
defined by the barrier 28. Specifically, for example, the
printer is moved over the panel substrate so that droplets of
liquid containing an organic material representing red are
deposited sequentially in regions for red unit pixels 200R
from one to the next. Next, the printer is moved over the
panel substrate so that droplets of liquid containing an
organic material representing green are sequentially depos-
ited in regions for green unit pixels 200G from one to the
next. Finally, the printer is moved over the panel substrate so
that droplets of liquid containing an organic material repre-
senting blue are sequentially deposited in regions for blue
unit pixels 200E from one to the next. Thus, the organic EL
substrate 1A is formed in which the red light-emitting layers
25R, the green light-emitting layers 25G, and the blue
light-emitting layers 255 are arranged in a predetermined
pattern. Note that the order of forming the respective color
unit pixels is not limited to the above-mentioned order.

Here, in the organic EL display panel 1 and the organic EL
substrate 1A according to this embodiment, a red unit pixel
200R, a green unit pixel 200G, and a blue unit pixel 200E
are arranged side by side in a predetermined direction. In
addition, as shown in FIG. 1A and FIG. 1B, in the pixels 200
adjacent to each other in the predetermined direction, red
unit pixels 200R are arranged adjacent to each other and blue
unit pixels 2005 are arranged adjacent to each other. Here,
droplets of liquid containing the same organic EL, material
are deposited in unit pixel regions representing the same
color.

Thus, when a droplet of liquid ejected from the ejection
head is not deposited in a target unit pixel region but
deposited in the adjacent unit pixel region in the process of
forming the organic light-emitting layer, or even when a
droplet of liquid deposited in a unit pixel region spreads to
the adjacent pixel region through a foreign matter in the
barrier 28, unit pixels of the same color are likely to be
adjacent to each other, and thus mixture of colors can be
reduced.

[2. Arrangement of Pixels in Display Panel]

FIG. 2 is a plan view showing arrangement of pixels in the
organic EL display panel according to the embodiment. FIG.
2 shows the layout of unit pixels arranged in the organic EL
display panel 1.

As shown in the right part of FIG. 2, the pixels 200 each
include a red unit pixel 200R, a green unit pixel 200G, and
a blue unit pixel 2008. In this embodiment, the red unit pixel
200R is a first unit pixel representing red (a first color). The
blue unit pixel 2006 is a second unit pixel representing blue
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(a second color) that is different from the color of the red unit
pixel 200R. The green unit pixel 200G is a third unit pixel
representing green (a third color) that is different from red
and blue.

As shown in FIG. 2, the red unit pixel 200R, the green unit
pixel 200G, and the blue unit pixel 2006 are arranged side
by side in a row direction that is the predetermined direction.
Here, in two pixels 200 adjacent to each other in the row
direction, red unit pixels 200R are arranged adjacent to each
other and blue unit pixels 2008 are arranged adjacent to each
other.

Thus, when a droplet of liquid ejected from the ejection
head is not deposited in a target unit pixel region but
deposited in the adjacent unit pixel region in the process of
forming the organic light-emitting layer, or even when a
droplet of liquid deposited in a unit pixel region spreads to
the adjacent unit pixel region through a foreign matter in the
barrier 28, unit pixels of the same color are likely to be
adjacent to each other, and thus mixture of colors can be
reduced.

As shown in the right part of FIG. 2, a distance G1,
between two unit pixels arranged adjacent to each other in
the raw direction and representing the same color is smaller
than a distance G1, or G1; between two unit pixels arranged
adjacent to each other in the raw direction and representing
different colors.

In this pixel arrangement, two unit pixels representing
different colors can be arranged adjacent to each other in the
raw direction with a larger distance than in the pixel arrange-
ment in which a red unit pixel 200R, a green unit pixel 200G,
and a blue unit pixel 2006 are arranged at equal distances in
the raw direction, if the pixels and unit pixels in the former
arrangement have the same areas as those in the latter
arrangement. Thus, even if a droplet of liquid ejected from
an ejection head is not deposited in a target unit pixel region
or the barrier 28 contains a foreign matter, mixture of colors
between different color unit pixels can be reduced.

Note that the distance G1, between a red unit pixel 200R
and a green unit pixel 200G adjacent to each other in the row
direction may be equal to or different from the distance G1,
between a blue unit pixel 2008 and a green unit pixel 200G
adjacent to each other in the raw direction.

In addition, as shown in FIG. 2, in pixels 200 adjacent to
each other in a column direction intersecting the row direc-
tion, red unit pixels 200R may be arranged adjacent to each
other, blue unit pixels 200B may be arranged adjacent to
each other, and green unit pixels 200G may be arranged
adjacent to each other In other words, lines of red unit pixels
200R, lines of blue unit pixels 2006, and lines of green umt
pixels 200G may be formed in the column direction.

With this arrangement, ejection of droplets can be per-
formed on a per unit pixel column basis, not on a per unit
pixel basis, in the process of forming the organic light-
emitting layers. Thus, not only the control of ejection from
an ejection head can be simplified but also mixture of colors
can be reduced.

As shown in FIG. 1A, FIG. 1B, and FIG. 2, the organic
EL display panel 1 may include barriers 28 between unit
pixels adjacent to each other in the row direction to electri-
cally isolate the adjacent unit pixels.

With this configuration, when droplets of liquid are
ejected to form organic light-emitting layers, the ejected
droplets can be deposited in the target unit pixel regions and
thus spread of the droplets into other regions can be pre-
vented. As a result, mixture of colors can be reduced.

Note that, as shown in FIG. 1A and FIG. 1B, the barrier
28 does not necessarily have to be a bank-like isolator
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formed between two adjacent unit pixels, but may be a layer
formed by applying a liquid-repellent material to a space
between the two adjacent pixels. This layer eliminates the
need to form a solid structure as a barrier, and thus provides
an advantageous configuration when the distance between
unit pixels is smaller for more pixels and higher resolution.

Note that, in this embodiment, red unit pixels 200R are
arranged adjacent to each other and blue unit pixels 200B are
also arranged adjacent to each other in two pixels 200
adjacent to each other in the row direction, but the arrange-
ment of unit pixels is not limited to this. In two pixels 200
adjacent to each other in the row direction, unit pixels may
be arranged in at least one of manners as follows: red unit
pixels 200R are adjacent to each other; and blue unit pixels
2008 are adjacent to each other.

Instead of red unit pixels 200R and or blue unit pixels
200B, green unit pixels 200G may be arranged adjacent to
each other in two pixels adjacent to each other in the row
direction.

[3. Arrangement of Pixels in Display Panel in Comparative
Example]

FIG. 3A is a plan view showing arrangement of pixels in
a conventional display panel.

As shown in the right part of FIG. 3A, a pixel 500 includes
a red unit pixel 500R, a green unit pixel 500G, and a blue
unit pixel 500B. As shown in FIG. 3A, the red unit pixel
500R, the green unit pixel 500G, and the blue unit pixel
500FE are arranged side by side in the raw direction that is the
predetermined direction. Here, none of a red unit pixel
500R, a blue unit pixel 500B, and a green unit pixel 500G
in a pixel 500 is adjacent to a red unit pixel 500R, a blue unit
pixel 500B, and a green unit pixel 500G, respectively, in the
adjacent pixel 500. In other words, two unit pixels adjacent
to each other in the raw direction are unit pixels representing
different colors.

As shown in the right part of FIG. 3A, the distances
between two unit pixels adjacent to each other in the raw
direction (i.e., a distance G2, between a blue unit pixel 500B
and a red unit pixel 500R, a distance G2; between a red unit
pixel 500R and a green unit pixel 500G, and a distance G2,
between a green unit pixel 500G and a blue unit pixel 500B)
are all equal.

FIG. 3B is a diagram illustrating mixture of colors in a
conventional display panel. To provide a display panel
having a pixel arrangement as shown in FIG. 3A, a droplet
of liquid of each color is ejected from an ejection head 5 by
an inkjet method. Here, if the timing of ejection from the
ejection head 5 is slightly off and the droplet is deposited in
a unit pixel region adjacent to the target region, mixture of
colors is likely to occur in two adjacent unit pixel regions,
which should represent different colors. Likewise, in the
case where a droplet of liquid spreads into a unit pixel region
adjacent to the target region through a foreign matter con-
tained in the barrier 28 disposed between the adjacent: unit
pixels, mixture of colors is likely to occur. In addition, in a
display panel with more pixels and higher resolution, mix-
ture of colors as mentioned above is more likely to occur.
[4. Advantageous Effects, etc.]

As described above, a display panel according to one
aspect of this embodiment is an organic EL display panel 1
including pixels 200 that are arranged in a matrix, each of
the pixels 200 including a plurality of unit pixels. In this
display panel 1, each of the pixels 200 includes: a red umt
pixel 500R (a first unit pixel) representing color; and a blue
unit pixel 500B (a second unit pixel) representing a color
different from the color of the red unit pixel 5008. The red
unit pixel 500R and the blue unit pixel 5008 are arranged
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side by side in a row direction. In two pixels 200 adjacent
to each other in the row direction among the pixels, unit
pixels are arranged in at least one of manners as follows: red
unit pixels S00R are adjacent to each other; and blue unit
pixels 5008 are adjacent to each other.

With this configuration, unit pixel regions of the same
color are likely to be adjacent to each other. Therefore, in the
process of forming an organic light-emitting layer, even
when a droplet of liquid ejected from an ejection head is not
deposited in a target unit pixel region but deposited in the
adjacent unit pixel region or when a droplet of liquid spreads
from a unit pixel region to the adjacent unit pixel region
through a foreign matter in a barrier 28, mixture of colors
can be reduced.

The distance between unit pixels arranged adjacent to
each other in the raw direction and representing the same
color may be smaller than that between unit pixels arranged
adjacent to each other in the raw direction and representing
different colors.

In this pixel arrangement, two unit pixels representing
different colors can be arranged adjacent to each other in the
raw direction with a larger distance than in the pixel arrange-
ment in which a red unit pixel 2008, a green unit pixel 200G,
and a blue unit pixel 200B are arranged at equal distances in
the raw direction, if the pixels and unit pixels in the former
arrangement have the same areas as those in the latter
arrangement. Thus, even if a droplet of liquid ejected from
an ejection head is not deposited in a target region or the
barrier 28 contains a foreign matter, mixture of colors
between different color unit pixels can be reduced.

In two pixels 200 adjacent to each other in a column
direction intersecting to the raw direction on the surface of
the display panel, red unit pixels 5008 may be arranged
adjacent to each other, and blue unit pixels 500B may be
arranged adjacent to each other.

With this arrangement, droplet ejection can be performed
on a per unit pixel column basis, not on a per unit pixel basis,
in the process of forming the organic light-emitting layer.
Thus, not only the control of ejection from an ejection head
can be simplified but also mixture of colors can be reduced.

The organic EL display panel 1 may include barriers 28
between unit pixels adjacent to each other in the row
direction to electrically isolate the adjacent unit pixels.

With this configuration, when droplets of liquid are
ejected to form organic light-emitting layers, the ejected
droplets can be deposited in the target unit pixel regions and
thus spread of the droplets into other regions can be pre-
vented. As a result, mixture of colors can be reduced.

A unit pixel includes, stacked above the substrate 21, an
anode 23, a cathode 27, and an organic light-emitting layer
formed of an organic EL material and interposed between
the anode 23 and the cathode 27. This organic light-emitting
layer may be formed by ejecting a droplet of liquid con-
taining an organic EL material from a nozzle so that the
droplet is deposited in a predetermined region on the sub-
strate 21.

With this method, the film forming process is simplified
compared with a thin film forming method, such as sputter-
ing or vapor deposition, in which a target and a substrate are
placed face to face in a high vacuum chamber to form a thin
film. In addition, the material loss can be reduced and the
surface area can be increased, resulting in an increase in
productivity.

The first unit pixel represents a first color that is any one
of red, blue, and green, and the second unit pixel represents
a second color that is any one of red, blue, and green and is
different from the first color. The pixel 200 may further
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include a third unit pixel representing a third color that is any
one of red, blue, and green and is different from the first
color and the second color.

With this configuration, an arrangement of three primary
color (RGB) unit pixels, i.e., red unit pixels 2008 represent-
ing red, blue unit pixels 200B representing blue, and green
unit pixels 200G representing green can be provided. Thus,
high-quality color images with reduced mixture of colors
can be displayed.

Other Embodiments

Hereinbefore, the display panel has been described based
on the illustrated embodiment, but the present invention is
not limited to this embodiment. Other embodiments realized
by arbitrarily combining structural components in the
embodiment, embodiments arrived at by those skilled in the
art by making various modifications to the embodiment
within the scope of the present invention, and various
devices having therein the display panel according to this
embodiment are also included in the present invention.

For example, in the embodiment described above, each of
the pixels 200 includes a red unit pixel 200R, a green unit
pixel 200G, and a blue unit pixel 200B, but the colors of the
unit pixels that form each pixel are not limited to red, blue,
and green.

In addition, each of the pixels does not have to include
three types of unit pixels representing three different colors
(red, green, and blue), and may include two types of unit
pixels representing two different colors or four or more types
of unit pixels representing four or more different colors.

In the above embodiment, reduction of color mixture in
the formation of organic light-emitting layers containing
different organic EL materials representing different colors
has been described, but the present invention can be applied
to reduction of color mixture in the formation of color filters.
The present invention can also be applied to the formation
of a red color filter 35R, a green color filter 35G, and a blue
color filter 35B by an inkjet printing method.

In the above embodiment, a red unit pixel 200R, a green
unit pixel 200G, and a blue unit pixel 200B are arranged side
by side in the row direction in the pixel 200, but these three
types of unit pixels may be arranged in the column direction.

In the above embodiment, a configuration in which an
anode is used as a lower electrode and a cathode is used as
an upper electrode is shown, but a configuration in which a
cathode is used as a lower electrode and an anode is used as
an upper electrode is also possible. The components of each
pixel, i.e., a planarizing layer, an anode, a hole injection
layer, an organic light-emitting layer, a barrier, an electron
injection layer, a cathode, and a thin film sealing layer, a
resin sealing layer, a color filter, an adhesive layer, and a
transparent substrate, are not limited to those shown in the
above embodiment, and the materials, configurations, and
formation methods for these components may be changed.
For example, a hole transport layer may be provided
between a hole injection layer and a light-emitting layer, or
an electron transport layer may be provided between an
electron injection layer and a light-emitting layer.

In the above embodiment, the organic EL display panel 1
having an organic light-emitting layer made of an organic
EL material is described as an example, but the display panel
1 may have a light-emitting layer made of a material other
than an organic EL material. For example, the display panel
1 may have a light-emitting layer made of an inorganic EL
material.
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The present invention is suitable for use in, for example,
a thin mobile terminal including the organic EL display
panel 1 according to this embodiment, as shown in FIG. 4.

INDUSTRIAL APPLICABILITY

The display panel according to the present invention can
be used in technical applications such as displays for mobile
terminals that require higher-definition and higher-resolu-
tion displays.

The invention claimed is:

1. A display panel comprising pixels that are arranged in
a matrix, each of the pixels including a plurality of unit
pixels,

wherein each of the pixels includes:

a first unit pixel representing a color; and
a second unit pixel representing a color different from
the color of the first unit pixel,

the first unit pixel and the second unit pixel are arranged

side by side in a first direction,

in pixels adjacent to each other in the first direction among

the pixels, unit pixels are arranged as follows: first unit
pixels are adjacent to each other; and second unit pixels
are adjacent to each other,

each of the unit pixels includes, stacked above a substrate

of the display panel, a planarizing film, an anode, a
cathode, and an organic EL light-emitting layer made
of an organic EL material and interposed between the
anode and the cathode, the organic EL light-emitting
layer being a printed film and being spaced from the
planarizing film,

in pixels adjacent to each other in a second direction

intersecting the first direction on a surface of the
display panel, first unit pixels are arranged adjacent to
each other and second unit pixels are arranged adjacent
to each other, such that the light-emitting layers of the
first unit pixels are connected in the second direction
and the light-emitting layers of the second unit pixels
are connected in the second direction,

the display panel further comprises a line isolator extend-

ing in the second direction, provided on and in contact
with the planarizing film, the line isolator continuously
provided in the second direction between the light-
emitting layers of each of the unit pixels adjacent to
each other in the first direction, the line isolator elec-
trically and physically isolating the light-emitting lay-
ers of each of the adjacent unit pixels in the first
direction, and

a width of the line isolator between the adjacent unit

pixels having a same color is smaller than a width of the
line isolator between the adjacent unit pixels having
different colors.

2. The display panel according to claim 1,

wherein the first unit pixel represents a first color that is

any one of red, blue, and green,

the second unit pixel represents a second color that is any

one of red, blue, and green and is different from the first
color, and

each of the pixels further includes a third unit pixel

representing a third color that is any one of red, blue,
and green and is different from the first color and the
second color.

3. The display panel according to claim 1, wherein the
planarizing film extends beneath the line isolator.

4. The display panel according to claim 1, wherein

in each of the unit pixels, the planarizing film is provided

on and in contact with the substrate, and the anode, the
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organic EL light-emitting layer and the cathode are
provided on the planarizing film in this order.

5. The display panel according to claim 2, wherein

the first unit pixels are adjacent to each other in the first
direction and the second unit pixels are adjacent to each
other in the first direction,

a width of the line isolator in the first direction provided
between the adjacent first pixels is smaller than a width
of the line isolator in the first direction provided
between the first unit pixel and the third unit pixel; and

the width of the line isolator in the first direction provided
between the adjacent first pixels is smaller than a width
of the line isolator in the first direction provided
between the second unit pixel and the third unit pixel.

6. The display panel according to claim 5, wherein the
width of the line isolator in the first direction provided
between the first unit pixel and the third unit pixel is
different from the width of the line isolator in the first
direction provided between the second unit pixel and the
third unit pixel.

7. The display panel according to claim 1, wherein the line
isolator comprises a layer of a liquid-repellent material
provided between the adjacent unit pixels in the first direc-
tion.

8. The display panel according to claim 1, wherein the
first direction is perpendicular to the second direction.

9. A display panel comprising pixels that are arranged in
a matrix, each of the pixels including a plurality of unit
pixels,

wherein each of the pixels includes:

a first unit pixel representing a color; and
a second unit pixel representing a color different from
the color of the first unit pixel,

the first unit pixel and the second unit pixel are arranged
side by side in a first direction,

in pixels adjacent to each other in the first direction among
the pixels, unit pixels are arranged as follows: first unit
pixels are adjacent to each other; and second unit pixels
are adjacent to each other,

each of the unit pixels includes, stacked above a substrate
of the display panel, a planarizing film, an anode, a
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cathode, and an organic EL light-emitting layer made
of an organic ELL material and interposed between the
anode and the cathode, the organic EL light-emitting
layer being a printed film and being spaced from the
planarizing film,

in pixels adjacent to each other in a second direction

intersecting the first direction on a surface of the
display panel, first unit pixels are arranged adjacent to
each other and second unit pixels are arranged adjacent
to each other, such that the light-emitting layers of the
first unit pixels are connected in the second direction
and the light-emitting layers of the second unit pixels
are connected in the second direction,

the display panel further comprises a line isolator extend-

ing in the second direction, provided on and in contact
with the planarizing film, the line isolator continuously
provided in the second direction between the light-
emitting layers of each of the unmit pixels adjacent to
each other in the first direction, the line isolator elec-
trically isolating each of the adjacent unit pixels in the
first direction, and

a width of the line isolator between the adjacent unit

pixels having a same color is smaller than a width of the
line isolator between the adjacent unit pixels having
different colors.

10. The display panel according to claim 9, wherein the
line isolator comprises a portion that electrically and physi-
cally isolates the light-emitting layers of each of the adjacent
unit pixels in the first direction.

11. The display panel according to claim 9, wherein the
line isolator electrically and physically isolates, completely,
the light-emitting layers of each of the adjacent unit pixels
in the first direction.

12. The display panel according to claim 9, wherein the
line isolator continuously provided in the second direction
between the light-emitting layers of each of the unit pixels
adjacent to each other in the first direction is a single line
isolator.
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