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BANK REPAIR METHOD, ORGANIC EL
DISPLAY DEVICE MANUFACTURING
METHOD, AND ORGANIC EL DISPLAY
DEVICE

[0001] This application is based on an application No.
2015-153871 filed in Japan, the contents of which are hereby
incorporated by reference.

BACKGROUND OF THE DISCLOSURE

[0002] (1) Technical Field

[0003] The present disclosure is related to a bank repair
method, an organic electroluminescence (EL) display device
manufacturing method, and an organic EL display device.
[0004] (2) Description of Related Art

[0005] In recent years, organic EL display panels includ-
ing a substrate and a matrix of organic EL elements arranged
over the substrate have been put into practical use, as one
type of a light-emitting display device. Such an organic EL
display panel achieves high visibility due to the organic EL
elements performing light emission individually. Also, such
an organic EL display panel achieves excellent shock resis-
tance due to the organic EL elements being completely
solid-state elements.

[0006] Organic EL elements in a typical organic EL dis-
play panel have a basic structure in which a light-emitting
layer containing an organic light-emitting material is dis-
posed between an electrode pair composed of an anode and
a cathode. The organic EL elements are driven through
voltage application between these electrodes. The organic
EL elements are current-driven light-emitting elements,
emitting light when holes injected into the light-emitting
layer from the anode and electrons injected into the light-
emitting layer from the cathode recombine in the light-
emitting layer.

[0007] In a typical organic EL display panel, a light-
emitting layer of one organic EL element is partitioned from
a light-emitting layer of an adjacent organic EL element by
a bank formed by using an electrically-insulative material.
[0008] Further, in an organic EL element of a typical
organic EL display panel, one or more organic layers, such
as a hole injection layer, a hole transport layer, and a hole
injection/transport layer, are disposed as necessary between
the anode and the light-emitting layer. Likewise, one or
more organic layers, such as an electron injection layer, an
electron transport layer, and an electron injection/transport
layer are disposed as necessary between the cathode and the
light-emitting layer.

[0009] These layers, as well as the light-emitting layer, are
commonly referred to as functional layers.

[0010] In a full-color organic EL display panel, a plurality
of organic EL elements having a structure as described
above are disposed, and each organic EL element serves as
a red sub-pixel, a green sub-pixel, or a blue sub-pixel.
Further, each pixel of a full-color organic EL display panel
is composed of a set of red, green, and blue sub-pixels
disposed next to one another.

[0011] The manufacturing of such an organic EL display
panel involves a process of forming one or more organic
functional layers, including the light-emitting layer, in con-
cave spaces defined by banks, after forming the banks on the
substrate. The forming of the organic functional layers is
often performed through a wet process of applying, to the
concave spaces, an ink containing a macro-molecular mate-
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rial or a low-molecular material suitable for forming a thin
film, through an inkjet method or a similar method. Such a
wet process enables organic functional layers to be formed
relatively easily, even in large panels.

SUMMARY OF THE DISCLOSURE

[0012] For a full-color organic EL display panel, inks
corresponding to different colors of light are applied with
respect to adjacent concave spaces that are partitioned by a
bank. Here, if the bank between the adjacent concave spaces
has a defect portion having been produced in the manufac-
turing process of the organic EL display panel, ink applied
with respect to one concave space may leak into the adjacent
concave space via the defect portion in the process of
forming light-emitting layers. This results in inks corre-
sponding to different light-emission colors mixing with one
another (referred to in the following as color mixture). Note
that in the present disclosure, it is considered that a bank
defect portion is produced when, for example, a portion of
a bank collapses or a foreign particle adheres to a bank in the
manufacturing process of the organic EL display panel.
[0013] When an organic EL display device is manufac-
tured using a panel in which such color mixture has
occurred, display failures may appear in the manufactured
organic EL display device. That is, for example, the region
of the organic EL display device where color mixture has
occurred may emit light with an undesired color, or may be
perceived as a dark spot.

[0014] In view of this, there is a demand for a technology
of repairing banks having defect portions and thereby pre-
venting such display failures from occurring in display
panels.

[0015] In view of the above, the present disclosure aims to
provide a bank repair method, an organic EL display device
manufacturing method, and an organic EL display device
that prevent display failures from occurring even if a bank
defect portion is produced in the manufacturing process of
the organic EL display device.

[0016] In order to achieve this arm, one aspect of the
present disclosure is a bank repair method in a manufactur-
ing process of an organic EL display device including: a
substrate; first banks and second banks disposed over the
substrate; and light-emitting layers disposed in concave
spaces that the first banks define over the substrate, the first
banks elongated in a first direction and spaced away from
one another in a second direction, the second banks elon-
gated in the second direction and spaced away from one
another in the first direction, the first direction and the
second direction being different directions along a top
surface of the substrate and intersecting with one another,
the bank repair method including: detecting a defect portion
of a first bank; when a defect portion of a first bank is
detected, setting a candidate forming position for a dam
portion in each of adjacent concave spaces between which
the first bank having the defect portion is located in the
second direction; and forming a dam portion in each of the
adjacent concave spaces, a dam portion formed in a concave
space partitioning the concave space into a first space in a
vicinity of the defect portion and a second space outside the
vicinity of the defect portion, wherein when (i) defining a
region surrounded by a pair of adjacent first banks and a pair
of adjacent second banks as a sub-pixel region, and denoting
a plan-view surface area of a sub-pixel region as H, and (ii)
defining a region of a candidate first space that overlaps with
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a sub-pixel region as an overlap region, and denoting a
plan-view surface area of the overlap region as I, wherein
the candidate first space is the first space when the dam
portion is formed at the candidate forming position, when
I<oxH is fulfilled, where a fulfills 0.05<0<0.9, and the
candidate first space does not overlap with any second bank
in plan view, the dam portion is formed at the candidate
forming position according to a first forming method.
[0017] According to the bank repair method pertaining to
one aspect of the present disclosure, a dam formed in a
concave space partitions an ink layer formed in the concave
space when inks of different light-emission colors are
applied with respect to the adjacent concave spaces to form
organic functional layers. Thus, even if a color mixture
region is formed in the concave space due to inks of different
light-emission colors mixing via the defect portion, the color
mixture region is prevented from spreading into the second
space, which is outside the vicinity of the defect portion. As
such, the spread of the color mixture region is prevented and
display failures are prevented from occurring in the organic
EL display device.

[0018] Further, according to the bank repair method per-
taining to one aspect of the present disclosure, bank repair
is performed by forming a dam portion around the defect
portion. Thus, bank repair can be performed relatively easily
even if the detect portion is produced by a foreign particle.
[0019] Further, according to the bank repair method per-
taining to one aspect of the present disclosure, the dam
portion is formed at the provisional forming position when
I<axH is fulfilled. Thus, it is possible to ensure that the color
mixture region has as small a surface area as possible in plan
view, and thereby prevent display failures occurring due to
display color failure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and other objects, advantages, and features
of the technology pertaining to the present disclosure will
become apparent from the following description thereof
taken in conjunction with the accompanying drawings,
which illustrate at least one specific embodiment of the
technology pertaining to the present disclosure.

[0021] FIG. 1 is a schematic block diagram illustrating the
structure of an organic EL display device pertaining to an
embodiment.

[0022] FIG. 2 is a schematic plan view illustrating a part
of a display panel pertaining to the embodiment.

[0023] FIG. 3 is a cross-sectional view illustrating a part
of the display panel pertaining to the embodiment taken
along line A-A' of FIG. 2, in magnified state.

[0024] FIG. 4 schematically illustrates procedures of a
manufacturing process of the display panel pertaining to the
embodiment.

[0025] Each of FIG. 5A through FIG. 5E is a schematic
cross-sectional view illustrating a procedure of the manu-
facturing process of the display panel pertaining to the
embodiment.

[0026] FIG. 6A is a schematic perspective view illustrat-
ing one example of a relatively small bank defect portion,
and FIG. 6B is a schematic perspective view illustrating a
state where dam portions pertaining to a first implementation
have been formed around the bank defect portion.

[0027] FIG. 7A is a schematic perspective view illustrat-
ing one example of a relatively large bank defect portion,
and FIG. 7B is a schematic perspective view illustrating a
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state where dam portions pertaining to a second implemen-
tation have been formed around the bank defect portion.
[0028] FIG. 8A is a schematic perspective view illustrat-
ing an example of a bank defect portion produced by a
foreign particle, FIG. 8B is a schematic perspective view
illustrating another example of a bank defect portion pro-
duced by a foreign particle, and FIG. 8C is a schematic
perspective view illustrating one example of a bank defect
portion produced by a bank collapsing.

[0029] FIG. 9 illustrates the overall structure of one
example of a repair device used for bank defect portion
detection and bank repair.

[0030] FIG. 10A is a schematic plan view illustrating
positions with respect to which repair material is to be
applied by using a needle dispenser, set in an image includ-
ing a relatively small bank defect portion, FIG. 10B is a
schematic cross-sectional view showing the positions, and
FIG. 10C is a schematic plan view illustrating a state where
the dam portions pertaining to the first implementation have
been formed.

[0031] FIG. 11A through FIG. 11G are schematic cross-
sectional views illustrating how a dam portion is formed
through application of repair material with the needle dis-
penser, with FIG. 11A illustrating a state of a tank and a
needle before the application of the repair material, FIG.
11B illustrating a state where the repair material has been
applied to application point P, by using the needle dispenser,
FIG. 11C illustrating a state where the needle is being moved
upward, FIG. 11D illustrating a state where the needle has
been moved upward, FIG. 11E illustrating a state where the
repair material has been applied to application point P, after
moving the needle and the tank, FIG. 11F illustrating a state
where the repair material having been applied to application
point P, and the repair material having been applied to
application point P, have connected, and FIG. 11G illustrat-
ing a state where the needle has been moved upward.
[0032] FIG. 12A is a schematic plan view illustrating a
state where the dam portions pertaining to the second
implementation have been formed in an image including a
relatively large bank defect portion, and FIG. 12B schemati-
cally illustrates how a dam portion is formed through
application of repair material with a nozzle dispenser.
[0033] FIG. 13A is a schematic plan view illustrating a
state where ink layers have been formed, after the dam
portions pertaining to the first implementation have been
formed, and FIG. 13B is a schematic plan view illustrating
a state where ink layers have been formed, after the dam
portions pertaining to the second implementation have been
formed, and FIG. 13C is a schematic plan view illustrating
a comparative example where no dam portion has been
formed.

[0034] FIG. 14A is a cross-sectional diagram taken along
line C-C of FIG. 13A, and FIG. 14B is a cross-sectional
diagram taken along line E-E of FIG. 13B.

[0035] FIG. 15A is a schematic plan view illustrating
candidate forming positions for a dam portion pertaining to
a third implementation, and FIG. 15B is a schematic plan
view illustrating a state where dam portions pertaining to the
third implementation have been formed.

[0036] FIG. 16A is a schematic plan view illustrating
candidate forming positions for a dam portion pertaining to
a fourth implementation, and FIG. 16B is a schematic plan
view illustrating a state where dam portions pertaining to the
fourth implementation have been formed.
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[0037] FIG. 17 is a flowchart illustrating one example of
the contents of dam portion setting processing performed by
the repair device.

[0038] FIG. 18 is a flowchart illustrating one example of
the contents of dam portion forming processing performed
by the repair device.

[0039] FIG. 19A is a schematic plan view illustrating a
state where dam portions pertaining to a first modification
have been formed, and FIG. 19B is a schematic plan view
illustrating a state where dam portions pertaining to a second
modification have been formed.

[0040] FIG. 20A is a schematic perspective view illustrat-
ing the shape of dam portions pertaining to a third modifi-
cation, and FIG. 20B is a schematic plan view illustrating a
state where ink layers have been formed after dam portions
have been formed in concave spaces.

[0041] FIG. 21A and FIG. 21B are schematic plan views
illustrating cases where one plan-view end of a dam portion
pertaining to the third modification overlaps with a second
bank, with FIG. 21A illustrating a case where the bank
defect portion is relatively small, and FIG. 21B illustrating
a case where the bank defect portion is relatively large.

[0042] FIG. 22A and FIG. 22B are schematic plan views
illustrating cases where a dam portion pertaining to the third
modification, in plan view, spans across two sub-pixel
regions, with FIG. 22A illustrating an example of a dam
portion when both overlap regions, being regions overlap-
ping with the sub-pixel regions, are relatively small, and
FIG. 21B illustrating an example of a dam portion when one
overlap region is relatively small and the other overlap
region is relatively large.

[0043] FIG. 23A and FIG. 23B are schematic plan views
illustrating cases where a dam portion pertaining to the third
modification, in plan view, spans across two sub-pixel
regions, with FIG. 23A illustrating another example of a
dam portion when one overlap region is relatively small and
the other overlap region is relatively large as illustrated in
FIG. 22B, and FIG. 23B illustrating yet another example of
a dam portion when one overlap region is relatively small
and the other overlap region is relatively large as illustrated
in FIG. 22B.

[0044] FIG. 24A is a schematic perspective view illustrat-
ing the shape of dam portions pertaining to a fourth modi-
fication, and FIG. 24B is a schematic plan view illustrating
a state where ink layers have been formed after dam portions
have been formed in concave spaces.

[0045] FIG. 25A is a schematic perspective view illustrat-
ing the shape of dam portions pertaining to a fifth modifi-
cation, and FIG. 25B is a schematic cross-sectional view
illustrating a state where ink application is performed after
dam portions have been formed in concave spaces.

[0046] FIG. 26A through FIG. 26D are schematic plan
views illustrating modifications where bank defect portions
repaired with dam portions, with FIG. 26A illustrating dam
portions pertaining to a sixth modification, FIG. 26B illus-
trating dam portions pertaining to a seventh modification,
FIG. 26C illustrating dam portions pertaining to an eighth
modification, and FIG. 26D illustrating dam portions per-
taining to a ninth modification.
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DESCRIPTION OF EMBODIMENT(S)

Conception of Technology Pertaining to Present
Disclosure

[0047] For example, WO Publication No. 2010/013654
discloses a technology of, after banks have been formed and
before ink is applied in the manufacturing of a flat display
substrate, repairing a collapsed portion of a bank by remov-
ing a portion of the bank around the collapsed portion, and
applying a bank repair liquid containing an ink-repellent
polymer to the removed portion.

[0048] Further, Japanese Patent Application Publication
No. 2011-108369 discloses a technology of detecting a
foreign particle in an organic EL display device, and repait-
ing the organic EL display device by applying an electrically
non-conductive liquid material onto the detected foreign
particle by using a needle dispenser.

[0049] When a bank has a collapsed portion, it can be
expected that the mixture of different inks that would
otherwise occur due to the collapsed portion can be pre-
vented by repairing the collapsed portion according to
technology such as that disclosed in WO Publication NO.
2010/013654 and then performing ink application.

[0050] Meanwhile, when a foreign particle having adhered
to a bank constitutes a bank defect portion, it may be difficult
to repair the defect portion according to the above-described
conventional technology of applying polymer material. For
example, the foreign particle may repel the polymer liquid
applied for repairing the defect portion.

[0051] Meanwhile, organic EL display devices nowadays
have very narrow banks, with widths of 20 um or smaller.
Further, it can be expected that bank width will become even
smaller in the future as pixel definition increases. Thus, the
difficulty of repairing banks through accurate positioning of
application needles with respect to bank defect portions is
due to increase. In addition, the more precise the repair, the
greater the amount of time required for the repair.

[0052] In consideration of the above, the present inventor
considered how bank defect portions in high-definition EL
display devices can be repaired with ease, to prevent display
failures from appearing in high-definition EL display
devices.

[0053] In the process, the present inventor found that this
can be achieved without repairing the bank defect portions
themselves. Specifically, the present inventor found that
even if a bank has a defect portion and color mixture occurs
due to different inks mixing with one another via the defect
portion, the color mixture can be confined within a certain
region. More specifically, the present inventor found that by
providing a dam portion in a concave space near the bank
defect portion and partitioning the concave space into a first
space in the vicinity of the defect portion and a second space
outside the vicinity of the defect portion, the color mixture
occurring due to the defect portion can be confined within
the first space. The present inventor found that such dam
portions can prevent color mixture from spreading, and that
display failures resulting from emission of light with unde-
sirable color can be consequently resolved by using such
dam portions.

[0054] Here, in order to achieve good image quality, the
smaller the surface area of the color mixture region, the
better. In order to keep the surface area of the color mixture
region as small as possible, the forming of dams needs to be
performed according to a method enabling precise control of
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the positions where dams are formed, the shapes of the
dams, etc. One method fulfilling such conditions is the
method of forming dams by using a needle dispenser, which
is disclosed for example in Japanese Patent Application
Publication No. 2011-108369. However, forming dams by
using a needle dispenser requires much time, since with a
needle dispenser, a dam is formed by applying putting repair
material on a needle tip and applying the repair material one
application point at a time.

[0055] Meanwhile in an EL display device, it is known
that when, for example, a proportion of a surface area of a
first space, which is partitioned from a second space by a
dam portion formed in a concave space (i.e., a color mixture
region), to a surface area of region corresponding to a single
sub-pixel (referred to as sub-pixel region in the following) in
plan view is equal to a predetermined proportion or higher,
the human eye perceives the entire sub-pixel as a dark spot.
This means that if the proportion of the surface area of a
color mixture region surrounded by a dam portion to the
surface area of a sub-pixel region is equal to or greater than
the predetermined proportion, the dam portion no longer
needs to be formed precisely by using a needle dispenser
because it is no longer necessary to provide the color
mixture region with as small a size as possible.

[0056] As such, the present inventor arrived at the tech-
nology pertaining to the present disclosure, which is a bank
repair method that prevents the occurrence of a display
failure by forming a dam portion surrounding a defect
portion, and that can be performed in a relatively short
amount of time.

Overview of Aspects of Present Disclosure

[0057] One aspect of the present disclosure is a bank
repair method in a manufacturing process of an organic EL
display device including: a substrate; first banks and second
banks disposed over the substrate; and light-emitting layers
disposed in concave spaces that the first banks define over
the substrate, the first banks elongated in a first direction and
spaced away from one another in a second direction, the
second banks elongated in the second direction and spaced
away from one another in the first direction, the first
direction and the second direction being different directions
along a top surface of the substrate and intersecting with one
another, the bank repair method including: detecting a defect
portion of a first bank; when a defect portion of a first bank
is detected, setting a candidate forming position for a dam
portion in each of adjacent concave spaces between which
the first bank having the defect portion is located in the
second direction; and forming a dam portion in each of the
adjacent concave spaces, a dam portion formed in a concave
space partitioning the concave space into a first space in a
vicinity of the defect portion and a second space outside the
vicinity of the defect portion, wherein when (i) defining a
region surrounded by a pair of adjacent first banks and a pair
of adjacent second banks as a sub-pixel region, and denoting
a plan-view surface area of a sub-pixel region as H, and (ii)
defining a region of a candidate first space that overlaps with
a sub-pixel region as an overlap region, and denoting a
plan-view surface area of the overlap region as I, wherein
the candidate first space is the first space when the dam
portion is formed at the candidate forming position, when
I<axH is fulfilled, where a fulfills 0.05<0<0.9, and the
candidate first space does not overlap with any second bank
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in plan view, the dam portion is formed at the candidate
forming position according to a first forming method.
[0058] According to the bank repair method pertaining to
one aspect of the present disclosure, a dam formed in a
concave space partitions an ink layer formed in the concave
space when inks of different light-emission colors are
applied with respect to the adjacent concave spaces to form
organic functional layers. Thus, even if a color mixture
region is formed in the concave space due to inks of different
light-emission colors mixing via the defect portion, the color
mixture region is prevented from spreading into the second
space, which is outside the vicinity of the defect portion. As
such, the spread of the color mixture region is prevented and
display failures are prevented from occurring in the organic
EL display device.

[0059] Further, according to the bank repair method per-
taining to one aspect of the present disclosure, bank repair
is performed by forming a dam portion around the defect
portion. Thus, bank repair can be performed relatively easily
even if the detect portion is produced by a foreign particle.
[0060] Further, according to the bank repair method per-
taining to one aspect of the present disclosure, the dam
portion is formed at the provisional forming position when
I<axH is fulfilled. Thus, it is possible to ensure that the color
mixture region has as small a surface area as possible in plan
view, and thereby prevent display failures occurring due to
display color failure.

[0061] Note that the dam portions in the present disclo-
sure, which are formed around defect portions, should not be
construed as being banks (e.g., first and second banks),
which are formed over the entire display area of a display
device. Accordingly, for example, in a structure including
first banks and second banks perpendicular to the first banks,
neither the first banks nor the second banks should be
considered as corresponding to dam portions, which are
formed separately from the first banks and the second banks.
[0062] Further, the first banks and the second banks are
typically formed at boundaries between pixels and subpix-
els. However, the dam portions, in addition to being formed
at such boundaries, may be formed within pixels and sub-
pixels.

[0063] In the bank repair method pertaining to one aspect
of the present disclosure, a height of the second banks from
the top surface of the substrate may be smaller than a height
of the first banks from the top surface of the substrate, and
when axHsI is fulfilled and, the candidate first space does
not overlap with any second bank in plan view or one of two
ends of the candidate first space in the first direction overlaps
with a second bank in plan view, the dam portion may be a
pair of dams formed according to a second forming method
forming the dam portion at higher speed than the first
forming method, the dams, in plan view, each extending in
the second direction from the first bank having the defect
portion to an adjacent first bank, and respectively formed on
two adjacent second banks between which the defect portion
is located in the first direction.

[0064] When axHs<I is fulfilled, an entire sub-pixel is
perceived as a dark spot even when forming the dam portion
accurately at the provisional forming position. This means
that the outcome would be the same even if the entire
sub-pixel region were allowed to become a color mixture
region. Accordingly, when the height of the second banks
from the top surface of the substrate is smaller than a height
of the first banks from the top surface of the substrate, or that
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is, in a line bank structure, the dam portion may be a pair of
dams respectively formed on two adjacent second banks
between which the defect portion is located.

[0065] Further, in this case, since the second banks are
formed by using an electrically-insulating material, the areas
above the second banks become non-light-emitting areas.
Further, the second banks have a considerable width. Thus,
the dams to be formed need not have so thin a width, and
further, the forming of dams need not be performed while
controlling the positions where dams are formed, the shapes
of the dams, etc., so precisely. As such, the dam portion may
be a pair of dams formed according to the second forming
method, which forms the dam portion at higher speed than
the first forming method, and may be respectively formed on
two adjacent second banks between which the defect portion
is located. This reduces the amount of time required for the
forming of the dam portion compared to when the dam
portion is formed according to the first formation method.

[0066] In the bank repair method pertaining to one aspect
of the present disclosure, the dam portion may be a pair of
dams extending from different ones of two points on the first
bank having the defect portion to an adjacent first bank, the
defect portion being located between the two points in the
first direction:

[0067] Thus, the dam portion can be formed relatively
easily.
[0068] In the bank repair method pertaining to one aspect

of the present disclosure, when I<axH is fulfilled and one of
two first-direction ends of the candidate first space overlaps
with a second bank in plan view, the dam portion may be a
pair of dams composed of one dam formed according to the
second forming method on the second bank with which the
one of two first-direction ends of the candidate first space
overlaps, and one dam formed according to the first forming
method at a corresponding candidate forming position.
[0069] According to this, when I<axH is fulfilled and one
of the two candidate forming positions overlaps with a
second bank, the dam portion may be a pair of dams
composed of one dam formed according to the second
forming method on the second bank with which the one of
two candidate forming positions ovetlaps, and one dam
formed according to the first forming method. Thus, the
amount of time required for forming the dam portion is
reduced compared to when forming both dams according to
the first formation method.

[0070] In the bank repair method pertaining to one aspect
of the present disclosure, when the candidate first space, in
plan view, spans over a second bank and across two sub-
pixel regions between which the second bank is located in
the first direction, when (i) defining a region of one of the
two sub-pixel regions that overlaps with the candidate first
space as a first overlap region, and denoting a plan-view
surface area of the first overlap region as Ia, the one of the
two sub-pixel regions being a sub-pixel region in which one
first-direction end of the candidate first space is located, and
(i1) defining a region of the other one of the two sub-pixel
regions that overlaps with the candidate first space as a
second overlap region, and denoting a plan-view surface
area of the second overlap region as Ib, the other one of the
two sub-pixel regions being a sub-pixel region in which the
other first-direction end of the candidate first space is
located, the dam portion may be a pair of a first dam and a
second dam, the first dam corresponding to the one first-
direction end of the candidate first space and the second dam
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corresponding to the other first-direction end of the candi-
date first space, wherein the first dam may be formed
according to the first forming method at a corresponding
candidate forming position when la<axH is fulfilled, and
may be formed according to the second forming method on
one of two second banks adjacent to the second bank with
which the candidate first space overlaps that is at a side of
the one first-direction end of the candidate first space when
axHzla is fulfilled, and the second dam may be formed
according to the first forming method at a corresponding
candidate forming position when Ib<oxH is fulfilled, and
may be formed according to the second forming method on
the other one of the two second banks adjacent to the second
bank with which the candidate first space overlaps, which is
at a side of the other first-direction end of the candidate first
space, when a.xHzlIb is fulfilled.

[0071] In the line bank structure, the candidate first space
may span over a second bank. In such a situation, even if the
entire candidate first space appears to fulfill axHzl, the two
sub-pixel regions that the candidate first space spans across
may be considered separately, and one of the pair of dams
composing the dam portion may be formed according to the
first forming method when I<axH is fulfilled in one of the
sub-pixel regions, or that is, when the surface area of a
portion of the candidate first space that extends beyond the
second bank into the sub-pixel region is smaller than axH.
This ensures that the color mixture region formed in this
sub-pixel regions has as small a surface area as possible, and
thereby prevents the occurrence of display failures.

[0072] Further, considering the two sub-pixel regions that
the candidate first space spans across separately, an entire
sub-pixel region in which axHslI is fulfilled may be allowed
to become a color mixture region. As such, the other one of
the pair of dams may be formed according to the second
forming method on a second bank that does not overlap with
the candidate first space. This reduces the amount of time
required for forming the dam portion, compared to a case
where the other one of the pair of dams is formed according
to the first forming method.

[0073] In the bank repair method pertaining to one aspect
of the present disclosure, the dam portion may be a pair of
dams extending along the second direction.

[0074] Thus, the dam portion can be formed relatively
easily.
[0075] In the bank repair method pertaining to one aspect

of the present disclosure, the dam portion may be a pair of
dams extending in parallel in a direction intersecting with
the second direction.

[0076] This allows forming the dam portion to correspond
with the shape of the defect portion even if the defect portion
is not positioned straightly on a first bank.

[0077] In the bank repair method pertaining to one aspect
of the present disclosure, the dam portion may be a pair of
dams located at a distance from one another, the distance
decreasing with increasing distance from the first bank
having the defect portion.

[0078] Typically, when ink flows from one concave space
into an adjacent concave space, the flow intensity is greatest
near the defect portion. Thus, in this structure, the distance
between the dams composing the dam portion is relatively
great near the defect portion, to prevent the outflow of ink
over the dams. In addition, this structure ensures that the
surface area of space surrounded by the dam portion, which
becomes the color mixture region, is as small as possible.
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[0079] 1In the bank repair method pertaining to one aspect
of the present disclosure, the dam portion may extend
between two points on the first bank having the defect
portion while detouring around the defect portion, the defect
portion being located between the two points in the first
direction.

[0080] This achieves forming the dam portion to have a
shape detouring around and surrounding the defect portion,
and prevents the occurrence of display failures by confining
the mixture of inks of different colors within the first space.
[0081] In the bank repair method pertaining to one aspect
of the present disclosure, when I<axH is fulfilled and one of
two first-direction ends of the candidate first space overlaps
with a second bank in plan view, the dam portion may be
formed at the candidate forming position according to the
first forming method.

[0082] When I<oxH is fulfilled and one of two first-
direction ends of the candidate first space overlaps with a
second bank in plan view, forming the dam portion at the
provisional forming position to have a shape detouring
around and surrounding the defect portion ensures that the
color mixture region has a small surface area and prevents
a sub-pixel region from being perceived as a dark spot.
[0083] In the bank repair method pertaining to one aspect
of the present disclosure, when the candidate first space, in
plan view, spans over a second bank and across two sub-
pixel regions between which the second bank is located in
the first direction, when (i) defining a region of one of the
two sub-pixel regions that overlaps with the candidate first
space as a first overlap region, and denoting a plan-view
surface area of the first overlap region as Ia, the one of the
two sub-pixel regions being a sub-pixel region in which one
first-direction end of the candidate first space is located, and
(ii) defining a region of the other one of the two sub-pixel
regions that overlaps with the candidate first space as a
second overlap region, and denoting a plan-view surface
area of the second overlap region as Ib, the other one of the
two sub-pixel regions being a sub-pixel region in which the
other first-direction end of the candidate first space is
located, the dam portion may be formed according to the
first forming method at the candidate forming position when
la<axH and Ib<oxH are fulfilled, and the dam portion may
be a pair of dams formed according to a second forming
method forming the dam portion at higher speed than the
first forming method when axHsla and axHsIb are ful-
filled, the dams, in plan view, each extending in the second
direction from the first bank having the defect portion to an
adjacent first bank, and respectively formed on two second
banks adjacent to the second bank with which the candidate
first space overlaps.

[0084] When the candidate first space, in plan view, spans
over a second bank and across two sub-pixel regions
between which the second bank is located in the first
direction and the regions of the two sub-pixel regions that
overlap with the candidate first space both have surfaces
areas smaller than axH, forming the dam portion at the
provisional forming position to have a shape detouring
around and surrounding the defect portion ensures that the
color mixture region has a small surface area.

[0085] Meanwhile, when the regions of the two sub-pixel
regions that overlap with the candidate first space both have
surfaces areas greater than equal to than axH, forming the
dam portion at the provisional forming position would result
in the two sub-pixel regions both being perceived as dark
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spots. Thus, in this case, the dam portion is a pair of dams
formed according to the second forming method, which
forms the dam portion at higher speed than the first forming
method, and respectively formed on second banks. This
confines the color mixture area within the two sub-pixel
regions, and thus achieves the effect of preventing the
occurrence of display failures at substantially a similar level
as when forming the dam portion at the provisional forming
position. In addition, this reduces the amount of time
required for the forming of the dam portion compared to
when forming the dam portion according to the first forma-
tion method.

[0086] In the bank repair method pertaining to one aspect
of the present disclosure, when the candidate first space, in
plan view, spans over a second bank and across two sub-
pixel regions between which the second bank is located in
the first direction, and Ia<oxH and axHzIb are fulfilled,
when denoting a length of a sub-pixel region in the first
direction as L, and denoting a distance in the first direction
between the one first-direction end of the candidate first
space and an end portion of the second bank with which the
candidate first space overlaps that is at a side of the one
first-direction end of the candidate first space as da, the dam
portion may be a pair of a first dam and a second dam when
da<oxL is fulfilled, the first dam formed according to the
first forming method at a position corresponding to the one
first-direction end of the candidate first space and the second
dam formed according to the second forming method on one
of two second banks adjacent to the second bank with which
the candidate first space overlaps that is at a side of the other
first-direction end of the candidate first space, and the dam
portion may be formed according to the first forming method
at the candidate forming position when axLz=da is fulfilled.

[0087] When the candidate first space spans over a second
bank and across two sub-pixel regions between which the
second bark is located in the first direction, and la<oxH and
axHsIb are fulfilled, where Ia denotes a surface area of a
region of one of the two sub-pixel regions that is at a side of
one first-direction end of the candidate first space that
overlaps with the candidate first space and Ib denotes a
surface area of a region of the other one of the two sub-pixel
regions that is at a side of the other first-direction end of the
candidate first space that overlaps with the candidate first
space, forming the dam portion to have a shape detouring
around and surrounding the defect portion would result in
the other one of the two sub-pixel regions being perceived
as a dark spot. Thus, in this structure, a dam is formed
according to the second forming method on a second bank
adjacent to the second bank with which the candidate first
space overlaps that is at a side of the other first-direction end
of the candidate first space. This reduces the amount of time
required for forming the dam portion.

[0088] Here, a dam portion having a shape detouring
around and surrounding the defect portion cannot be divided
into two parts, one at the side of the one first-direction end
of the candidate first space and the other at the side of the
other first-direction end of the candidate first space. As such,
when forming a dam according to the second forming
method on a second bank adjacent to the second bank with
which the candidate first space overlaps that is at a side of
the other first-direction end of the candidate first space as
described above, the dam portion would be a pair of dams
each extending from the first bank having the defect portion
to an adjacent first bank.
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[0089] Specifically, when da<axL is fulfilled, the dam at
the side of the one first-direction end of the candidate first
space is formed according to the first forming method at a
position corresponding to the one first-direction end of the
candidate first space. This ensures that the surface area of the
color mixture region in the one of the two sub-pixel regions
that is at the side of the one first-direction end of the
candidate first space is smaller than oaxH, and thereby
prevents this sub-pixel region from being perceived as a
dark spot.

[0090] Meanwhile, when axL<da is fulfilled, forming the
dam at the side of the one first-direction end of the candidate
first space according to the first forming method at a position
corresponding to the one first-direction end of the candidate
first space would result in the surface area of the color
mixture region in the one of the two sub-pixel regions that
is at the side of the one first-direction end of the candidate
first space being greater than or equal to axH, and conse-
quently, in this sub-pixel region being perceived as a dark
spot. However, it is not clear whether forming the dam at the
side of the one first-direction end of the candidate first space
at a position providing the color mixture region in the one of
the two sub-pixel regions that is at the side of the one
first-direction end of the candidate first space with a surface
area smaller than axH is desirable, since it is not clear
whether such a position would be located at a sufficient
margin from the defect portion. Accordingly, in this case, the
dam at the side of the one first-direction end of the candidate
first space is formed according to the first formation method
at the provisional forming position. This ensures that the
surface area of the color mixture region in the one of the two
sub-pixel regions that is at the side of the one first-direction
end of the candidate first space is smaller than axH, and
thereby prevents this sub-pixel region from being perceived
as a dark spot.

[0091] In the bank repair method pertaining to one aspect
of the present disclosure, the dam portion may come in
contact with a first bank adjacent to the first bank having the
defect portion at some point along a path between the two
points.

[0092] This reduces the surface area of the color mixture
region surrounded by the dam portion, and prevents the
occurrence of display failures.

[0093] In the bank repair method pertaining to one aspect
of the present disclosure, the dam portion may not come in
contact with a first bank adjacent to the first bank having the
defect portion.

[0094] This further reduces the surface area of the color
mixture region, and prevents the occurrence of display
failures.

[0095] In the bank repair method pertaining to one aspect
of the present disclosure, in the forming of the dam portion,
a protruding portion may be formed in addition to the dam
portion, the protruding portion protruding upward from a top
surface of each of the first bank having the defect portion
and an adjacent first bank at a portion coming in contact with
the dam portion.

[0096] According to this, even when ink droplets applied
by using the inkjet method arrive on dams composing the
dam portion when the forming of the light-emitting layers is
performed after the forming of the dam portion, the ink
droplets are prevented from spreading along the top surfaces
of the dams into adjacent concave spaces. Thus, this presents
the occurrence of color mixture.
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[0097] 1In the bank repair method pertaining to one aspect
of the present disclosure, a height of the second banks from
the top surface of the substrate may be equal to a height of
the first banks from the top surface of the substrate, and the
dam portion may not be formed in a sub-pixel region in
which axHzl is fulfilled.

[0098] When the height of the second banks from the top
surface of the substrate is equal to the height of the first
banks from the top surface of the substrate, or that is, in the
pixel bank structure, first banks and second banks partition
sub-pixels from one another. As such, in the pixel bank
structure, a mixture of inks of different colors can be kept
within a sub-pixel region and can be prevented from spread-
ing without forming the dam portion provided that the
sub-pixel region fulfills axHsI. This reduces the amount of
time required for the repair of banks, due to the procedure
of forming the dam portion becoming unnecessary.

[0099] In the bank repair method pertaining to one aspect
of the present disclosure, the first forming method may form
the dam portion by using a needle dispenser.

[0100] This enables forming the dam portion with an
accurate shape at an accurate position.

[0101] In the bank repair method pertaining to one aspect
of the present disclosure, the second forming method may
form the dam portion by using a nozzle dispenser.

[0102] This enables reducing the amount of time required
for forming the dam portion compared to when the dam
portion is formed by using a needle dispenser.

[0103] In the bank repair method pertaining to one aspect
of the present disclosure, ¢=0.2 may be fulfilled.

[0104] Typically, when a color mixture area covers 20% or
more of the surface area of a sub-pixel region, the human eye
perceives the sub-pixel region as a dark spot. Setting the
reference value « enables efficiently setting the forming
position, the forming method, etc., of the dam portion.
[0105] One aspect of the present disclosure is a manufac-
turing method of an organic EL display device, including:
forming the dam portion according to any bank repair
method described above; and after forming the dam portion,
forming the light-emitting layers in the concave spaces by
ejecting ink droplets into the concave spaces by using a
nozzle head, wherein in the forming of the light-emitting
layers, ink droplets are ejected from the nozzle head to arrive
in both the first space and the second space.

[0106] This achieves ensuring that the color mixture area
has as small an area as possible even when a defect portion
is present, and thereby prevents the occurrence of display
failures. In addition, droplets of ink for forming light-
emitting layers arrive in both the first space and the second
space. Accordingly, the organic EL display device that is
vielded has excellent display performance, due to problems
such as light-emission failure and current leakage, which
occur due to insufficient covering with ink for forming
light-emitting layers, being prevented.

[0107] One aspect of the present disclosure is an organic
EL display device including: a substrate; first banks and
second barks disposed over the substrate; and light-emitting
layers disposed in concave spaces that the first banks define
over the substrate, wherein the first banks are elongated in
a first direction and spaced away from one another in a
second direction, and the second banks are elongated in the
second direction and spaced away from one another in the
first direction, the first direction and the second direction
being different directions along a top surface of the substrate
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and intersecting with one another, the first banks include a
first bank having a defect portion, the defect portion being
a foreign particle or a missing portion of the first bank, and
a dam portion is disposed in each of adjacent concave spaces
between which the first bank having the defect portion is
located in the second direction, a dam portion formed in a
concave space partitioning a light-emitting layer disposed in
the concave space into a first light-emitting layer in a
vicinity of the defect portion and a second light-emitting
layer outside the vicinity of the defect portion.

[0108] In the organic EL display device pertaining to one
aspect of the present disclosure, a dam portion formed in a
concave space partitions a light-emitting layer disposed in
the concave space into a first light-emitting layer and a
second light-emitting layer. The first light-emitting layer is
a part of the light-emitting layer in which color mixture has
occurred due to the presence of the defect portion. Mean-
while, the second light-emitting layer is a normal part of the
light-emitting layer. In other words, the dam portion con-
fines the color mixture area, which is a part of the light-
emitting layer where color mixture has occurred, within the
first light-emitting layer. Thus, the color mixture region has
relatively small surface area compared to when the dam
portion is not provided to partition the light-emitting layer,
whereby the occurrence of display failures in the organic EL
display device is prevented.

[0109] In the organic EL display device pertaining to one
aspect of the present disclosure, a light-emission color of the
first light-emitting layer may differ from a light-emission
color of the second light-emitting layer, and the light-
emission color of the first light-emitting layer may be a
mixture of light-emission colors of second light-emitting
layers respectively disposed in the adjacent concave spaces.
[0110] This confines the part of the light-emitting layer in
which color mixture has occurred within the first light-
emitting layer, ensures that the color mixture region has as
small a surface area as possible, and yields an organic EL
display device in which the occurrence of display failures is
prevented.

[0111] In the organic EL display device pertaining to one
aspect of the present disclosure, a height of the second banks
from the top surface of the substrate may be smaller than a
height of the first banks from the top surface of the substrate,
and when (i) defining a region surrounded by a pair of
adjacent first banks and a pair of adjacent second banks as
a sub-pixel region, and denoting a plan-view surface area of
a sub-pixel region as H, and (ii) denoting a plan-view
surface area of the first light-emitting layer as I, I<axH may
be fulfilled, where a fulfills 0.05<a<0.9, in plan view, the
first light-emitting layer may not overlap with any second
bank, or one of two first-direction ends of the first light-
emitting layer may overlap with a second bank, and the dam
portion may have a first width.

[0112] This ensures that the color mixture region has as
small a surface area as possible in an organic EL display
device with the line bank structure, and yields an organic EL
display device in which the occurrence of display failures is
prevented.

[0113] In the organic EL display device pertaining to one
aspect of the present disclosure, a height of the second banks
from the top surface of the substrate may be smaller than a
height of the first banks from the top surface of the substrate,
when defining a region surrounded by a pair of adjacent first
banks and a pair of adjacent second banks as a sub-pixel
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region, the first light-emitting layer, in plan view, may span
over a second bank and across two sub-pixel regions
between which the second bank is located in the first
direction, when (i) denoting a plan-view surface area of a
sub-pixel region as H, (ii) defining a region of one of the two
sub-pixel regions that overlaps with the first light-emitting
layer as a first overlap region, and denoting a plan-view
surface area of the first overlap region as Ia, the one of the
two sub-pixel regions being a sub-pixel region in which one
first-direction end of the light-emitting layer is located, and
(iii) defining a region of the other one of the two sub-pixel
regions that overlaps with the first light-emitting layer as a
second overlap region, and denoting a plan-view surface
area of the second overlap region as Ib, the other one of the
two sub-pixel regions being a sub-pixel region in which the
other first-direction end of the light-emitting layer is located,
Ta<axH and Tb<axH may be fulfilled, and the dam portion
may have a first width.

[0114] This yields an organic EL display device with the
line bank structure in which the occurrence of display
failures is prevented to substantially the same extent as in the
case where it is ensured that the color mixture region has as
small a surface area as possible.

[0115] In the organic EL display device pertaining to one
aspect of the present disclosure, the dam portion may be a
pair of dams each having a first width and extending from
different ones of two points on the first bank having the
defect portion to an adjacent first bank, the defect portion
being located between the two points in the first direction.
[0116] This enables forming a dam portion surrounding
the defect portion with ease.

[0117] In the organic EL display device pertaining to one
aspect of the present disclosure, the dams may extend along
the second direction.

[0118] This enables forming the dam portion with ease.
[0119] In the organic EL display device pertaining to one
aspect of the present disclosure, the dams may extend in
parallel in a direction intersecting with the second direction.
[0120] This allows forming the dam portion to correspond
with the shape of the defect portion even if the defect portion
is not positioned straightly on a first bank.

[0121] In the organic EL display device pertaining to one
aspect of the present disclosure, the dams may be located at
a distance from one another, the distance decreasing with
increasing distance from the first bank having the defect
portion.

[0122] Typically, when ink flows from one concave space
into an adjacent concave space in the forming of light-
emitting portions, the flow intensity is greatest near the
defect portion. Thus, in this structure, the distance between
the dams composing the dam portion is relatively great near
the defect portion, to prevent the outflow of ink over the
dams. In addition, this structure ensures that the surface area
of space surrounded by the dam portion, which becomes the
color mixture region, is as small as possible. This ensures
that the color mixture region has as small a surface area as
possible, and yields an organic EL display device in which
the occurrence of display failures is prevented.

[0123] In the organic EL display device pertaining to one
aspect of the present disclosure, the dam portion may extend
between two points on the first bank having the defect
portion while detouring around the defect portion, the defect
portion being located between the two points in the first
direction.
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[0124] This confines the first light-emitting layer, which is
the part of the light-emitting layer in which color mixture
has occurred, within the region surrounded by the dam
portion having a shape detouring around and surrounding
the dam portion. As such, this yields an organic EL display
device in which the color mixture region has as small a
surface area as possible, and in which the occurrence of
display failures is prevented.

[0125] In the organic EL display device pertaining to one
aspect of the present disclosure, the dam portion may come
in contact with a first bank adjacent to the first bank having
the defect portion at some point along a path between the
two points.

[0126] This confines the first light-emitting layer, which is
the color mixture area, within the region surrounded by the
dam portion. As such, this yields an organic EL display
device in which the color mixture region has as small a
surface area as possible, and in which the occurrence of
display failures is prevented.

[0127] In the organic EL display device pertaining to one
aspect of the present disclosure, the dam portion may not
come in contact with a first bank adjacent to the first bank
having the defect portion.

[0128] This further reduces the surface area of the first
light-emitting layer, and yields an organic EL display device
in which the occurrence of display failures is prevented in an
increasingly effective manner.

[0129] In the organic EL display device pertaining to one
aspect of the present disclosure, a height of the second banks
from the top surface of the substrate may be smaller than a
height of the first banks from the top surface of the substrate,
when defining a region surrounded by a pair of adjacent first
banks and a pair of adjacent second banks as a sub-pixel
region, the first light-emitting layer, in plan view, may span
over a second bank across two sub-pixel regions between
which the second bank is located in the first direction, the
dam portion may have a first width and may extend between
two points on the first bank having the defect portion while
detouring around the defect portion, the defect portion being
located between the two points in the first direction, when (1)
denoting a plan-view surface area of a sub-pixel region as H,
(ii) defining a region of one of the two sub-pixel regions that
overlaps with the first light-emitting layer as a first overlap
region, and denoting a plan-view surface area of the first
overlap region as Ia, the one of the two sub-pixel regions
being a sub-pixel region in which one first-direction end of
the light-emitting layer is located, (iii) defining a region of
the other one of the two sub-pixel regions that overlaps with
the first light-emitting layer as a second overlap region, and
denoting a plan-view surface area of the second overlap
region as Ib, the other one of the two sub-pixel regions being
a sub-pixel region in which the other first-direction end of
the light-emitting layer is located, (iv) denoting a length of
a sub-pixel region in the first direction as L, and (v) denoting
a distance in the first direction between the one first-
direction end of the first light-emitting layer and an end
portion of the second bank with which the first light-emitting
layer overlaps at a side of the one first direction end of the
first light-emitting layer as da, la<axH, axHslIb, and
axL=du may be fulfilled.

[0130] This prevents one of the two sub-pixel regions
from becoming a dark spot, and yields an organic EL display
device in which the occurrence of display failures is pre-
vented.

Feb. 9,2017

[0131] 1In the organic EL display device pertaining to one
aspect of the present disclosure, a height of the second banks
from the top surface of the substrate may be smaller than a
height of the first banks from the top surface of the substrate,
when defining a region surrounded by a pair of adjacent first
banks and a pair of adjacent second banks as a sub-pixel
region, the first light-emitting layer, in plan view, may span
over a second bank and across two sub-pixel regions
between which the second bank is located in the first
direction, the dam portion may be a pair of a first dam and
a second dam, the first dam may have a first width, may be
disposed at one first-direction side of the second bank with
which the first light-emitting layer overlaps, and may extend
in the second direction from the first bank having the defect
portion to an adjacent first bank, the second dam may have
a second width greater than the first width, may be disposed
on a second bank that is adjacent to the second bank with
which the first light-emitting layer overlaps and is located at
the other first-direction side of the second bank with which
the first light-emitting layer overlaps, and may extend in the
second direction from the first bank having the defect
portion to the adjacent first bank, and when (i) denoting a
plan-view surface area of a sub-pixel region as H, and (ii)
defining a region of one of the two sub-pixel regions that
overlaps with the first light-emitting layer as a first overlap
region, and denoting a plan-view surface area of the first
overlap region as la, the one of the two sub-pixel regions
being a sub-pixel region at the one first-direction side of the
second bank with which the first light-emitting layer over-
laps, la<axH may be fulfilled.

[0132] This prevents one of the two sub-pixel regions in
which the first dam is formed from becoming a dark spot,
and yields an organic EL display device in which the
occurrence of display failures is prevented. Further, the
second dam is disposed on a second bank. Since the areas
above the second banks become non-light-emitting areas,
the forming of the second dam need not be performed with
precise control. As such, the second dam can be formed
easily. Further, this reduces the amount of time required for
forming the dam portion.

[0133] In the organic EL display device pertaining to one
aspect of the present disclosure, a height of the second banks
from the top surface of the substrate may be smaller than a
height of the first banks from the top surface of the substrate,
the defect portion may not overlap with any second bank in
plan view, and the dam portion may be a pair of dams each
having a second width, the dams respectively disposed on
two adjacent second banks between which the defect portion
is located in the first direction and each extending in the
second direction from the first bank having the defect
portion to an adjacent first bank.

[0134] This enables forming the dam portion with ease
and reducing the amount of time required for forming the
dam portion when the defect portion has a large size and the
entirety of the sub-pixel region in which the defect portion
is present inevitably becomes a dark spot, since the dam
portion defining the first light-emitting layer, which is a
color mixture area, is composed of a pair of dams each
having a second width.

[0135] In the organic EL display device pertaining to one
aspect of the present disclosure, a height of the second banks
from the top surface of the substrate may be smaller than a
height of the first banks from the top surface of the substrate,
the defect portion may overlap with a second bank in plan
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view, and the dam portion may be a pair of dams each having
a second width, the dams respectively disposed on two
second banks between which the second bank overlapping
with the defect portion is located in the first direction and
each extending in the second direction from the first bank
having the defect portion to an adjacent first bank.

[0136] This yields an organic EL display device in which
the occurrence of display failures is prevented when a defect
portion with a large size spans over a second bank and across
two sub-pixel regions between which the second bank is
located, due to the first light-emitting layer, which is a color
mixture area, being confined within the two sub-pixel
regions by a pair of dams having the second width.

[0137] Further, this enables forming the dam portion with
ease and reduces the amount of time required for forming the
dam portion, since the dam portion is composed of a pair of
dams having the second width.

[0138] The organic EL display device pertaining to one
aspect of the present disclosure may further include a
protruding portion protruding upward from a top surface of
each of the first bank having the defect portion and an
adjacent first bank at a portion coming in contact with the
dam portion.

[0139] This prevents ink from flowing from one concave
space into an adjacent concave space along the dam portion
when the forming of light-emitting layers is performed due
to the protrusion portion being provided. Accordingly, this
ensures that the color mixture region has as small a surface
area as possible, and yields an organic EL display device in
which the occurrence of display failures is prevented with
higher certainty.

[0140] In the organic EL display device pertaining to one
aspect of the present disclosure, a height of the second banks
from the top surface of the substrate may be equal to a height
of the first banks from the top surface of the substrate, when
(i) defining a region surrounded by a pair of adjacent first
banks and a pair of adjacent second banks as a sub-pixel
region, and denoting a plan-view surface area of a sub-pixel
region as H, and (i) denoting a plan-view surface area of the
first light-emitting layer as I, I<axH may be fulfilled, where
a fulfills 0.05<a<0.9, and the dam portion may have a first
width.

[0141] This ensures that the color mixture region has as
small a surface area as possible in an organic EL display
device with the line bank structure, and yields an organic EL
display device in which the occurrence of display failures is
prevented.

[0142] In the organic EL display device pertaining to one
aspect of the present disclosure, the first width may be
between 5 um and 20 pm.

[0143] This allows forming dams having the first width by
using a needle dispenser, which can be precisely controlled
for accurate positions, accurate shapes, etc., ensures that the
color mixture area has as small a surface area as possible
with higher accuracy, and yields an organic EL display
device in which the occurrence of display failures is pre-
vented in an increasingly effective manner.

[0144] In the organic EL display device pertaining to one
aspect of the present disclosure, the second width may be
between 10 um and 50 um.

[0145] This allows forming dams having the second width
by using a nozzle dispenser, which forms dams at higher
speed than a needle dispenser, and yields an organic EL
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display device in which the occurrence of display failures is
prevented and which can be manufactured in a relatively
short amount of time.

Embodiment

Overall Structure of Organic EL Display Device

[0146] FIG. 1 is a schematic block diagram illustrating the
structure of an organic EL display device 1 having a display
panel 100 pertaining to the embodiment.

[0147] As illustrated in FIG. 1, the organic EL display
device 1 includes the display panel 100 and a drive control-
ler 101 connected thereto. The display panel 100 is a panel
using the electroluminescence effect of an organic material.
In the display panel 100, light-emitting elements (organic
EL elements) 10 are arranged over a substrate to form a
matrix, as illustrated in FIG. 2. The drive controller 101
includes four drive circuits, namely drive circuits 102, 103,
104, and 105, and a control circuit 106.

[0148] The arrangement of the drive controller 101 with
respect to the display panel 100 is not limited to that
illustrated in FIG. 1.

[Structure of Organic EL Display Panel]

[0149] FIG. 2 schematically illustrates the overall struc-
ture of the display panel 100, when viewed in plan view
from above a display surface thereof. FIG. 3 is a cross-
sectional view illustrating a part of the display panel 100
taken along line A-A' of FIG. 2, in magnified state. The
display panel 100 is a top-emission-type panel, and the
display surface of the display panel 100 is located in the Z
direction in FIG. 3.

[0150] The following describes the structure of the display
panel 100, with reference to FIG. 2 and FIG. 3.

[0151] As illustrated in FIG. 3, the display panel 100
includes, as main componerts thereof, a ground substrate 11,
pixel electrodes 12, a hole injection layer 13, first banks 14,
organic light-emitting layers 15, an electron transport layer
16, a common electrode 17, and a sealing layer 18.

[0152] The hole injection layer 13, the organic light-
emitting layers 15, and the electron transport layer 16 are
functional layers, and thus, the functional layers are dis-
posed between the pixel electrodes 12 and the common
electrode 17.

[0153] Each light-emitting element 10 includes an organic
light-emitting layer 15 of a corresponding light-emission
color. That is, the light-emitting elements 10R, 10G, and
10B include organic light-emitting layers 15 of the colors
red (R), green (G), and blue (B), respectively. Each light-
emitting element 10 serves as a sub-pixel of the display
panel 100, and sub-pixels are arranged to form a matrix in
the display panel 100, as illustrated in FIG. 2.

[0154] FIG. 2 illustrates a state where the electron trans-
port layer 16, the common electrode 17, and the sealing layer
18 are removed.

[Ground Substrate]

[0155] The ground substrate 11 includes a substrate body
11a, thin-film transistor (TFT) layers 115, and an interlayer
insulation layer 1lc.

[0156] The substrate body 11a serves as the base of the
display panel 100, and may be formed by using, for
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example, an electrically-insulating material such as non-
alkali glass, soda glass, polycarbonate resin, polyester resin,
or aluminum oxide.

[0157] The TFT layers 115 are provided one-to-one for
sub-pixels of the display panel 100, on the surface of the
substrate body 11a. Each TFT layer 115 has formed therein
a pixel circuit that includes a TFT element.

[0158] The interlayer insulation layer 11¢ is formed on the
TFT layers 115. The interlayer insulation layer 11¢ is formed
by using an organic electrically-insulating material such as
a polyimide resin, an acrylic resin, or a novolac-type phenol
resin, or an inorganic electrically-insulating material such as
SiO (silicon oxide) or SiN (silicon nitride). The interlayer
insulation layer 11¢ secures electrical insulation between the
TFT layers 115 and the pixel electrodes 12. In addition, the
interlayer insulation layer 11¢ planarizes any level difference
on the top surfaces of the TFT layers 114, and thereby
suppresses the influence that such level differences would
otherwise have with respect to the surface on which the pixel
electrodes 12 are formed.

[Pixel Electrodes]

[0159] The pixel electrodes 12 are provided one-to-one for
sub-pixels of the display panel 100, on the ground substrate
11. The pixel electrodes 12 are formed by using an optically-
reflective electrically-conductive material, such as Ag (sil-
ver), Al (aluminum), aluminum alloy, Mo (molybdenum), or
APC (an alloy of silver, palladium, and copper). In the
embodiment, the pixel electrodes 12 serve as anodes.
[0160] A conventional light-transmissive electrically-con-
ductive film may be additionally provided on the surface of
each pixel electrode 12. This light-transmissive electrically-
conductive film may be formed, for example, by using
indium tin oxide (ITO) or indium zinc oxide (1ZO). The
light-transmissive electrically-conductive films are disposed
between the pixel electrodes 12 and the hole injection layer
13, and improve inter-layer joining.

[Hole Injection Layer]

[0161] The hole injection layer 13 is formed, for example,
by using an oxide of a metal such as silver (Ag), molybde-
num (Mo), chromium (Cr), vanadium (V), tungsten (W),
nickel (Ni), or iridium (Ir), or an electrically-conductive
polymer material such as PEDOT (a mixture of polythio-
phene and polystyrene sulfate). The hole injection layer 13,
when formed by using a metal oxide, assists hole generation
and ensures stable injection and transportation of holes to
the organic light-emitting layers 15.

[Banks]

[0162] A plurality of parallel, linear first banks 14 are
provided on the surface of the hole injection layer 13. In plan
view, each of the first banks 14 is elongated and extends in
the Y direction (first direction), and has a rectangular shape.
The first banks 14 are formed by using an organic electri-
cally-insulative material (for example, an acrylic resin, a
polyimide resin, or a novolac-type phenol resin).

[0163] As illustrated in FIG. 3, each of the first banks 14
has a trapezoidal cross-section. Further, a pair of first banks
14 defines a concave space 20, whereby a plurality of
concave spaces 20 (concave spaces 20R, 20G, 20B) are
partitioned from one another by the first banks 14. At the
bottom portion of each concave space 20, a plurality of pixel
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electrodes 12 are arranged along the Y direction, and above
the pixel electrodes 12, functional layers are disposed. The
functional layers include the hole injection layer 13, the
organic light-emitting layers 15, and the electron transport
layers 16.

[0164] The first banks 14 partition light-emitting elements
10 that are adjacent in the X direction from one another, and
also serve as structural members that, when a wet process is
performed for forming the organic light-emitting layers 15,
prevent applied ink from overflowing.

[0165] As illustrated in FIG. 2, the display panel 100 also
includes a plurality of second banks 24. The second banks 24
have smaller height than the first banks 14, as illustrated in
FIG. 6. Further, a plurality of second banks 24 are disposed
in each concave space 20, each between pixel electrodes 12
that are adjacent in the Y direction. The second banks 24
partition light-emitting elements 10 that are adjacent in the
Y direction from one another. As such, the display panel 100
is an organic EL display panel that has the so-called line
bank structure.

[0166] The second banks 24 are disposed at the same
Y-direction positions in every concave space 20. Each
second bank 24 connects with adjacent second banks 24 by
extending in the X direction (second direction) below first
banks 14, and thus, when viewed as a whole, each second
bank 24 has a rectangular shape elongated in the X direction.
Accordingly, the first banks 14 and the second banks 24
form a lattice structure over the ground substrate 11, as
illustrated in FIG. 2.

[Organic Light-Emitting Layers]

[0167] The organic light-emitting layers 15 emit light
through recombination of carriers (i.e., holes and electrons)
occurring therein, and each contain an organic material
corresponding to one of the colors R, G, and B.

[0168] The organic light-emitting layers 15 are disposed in
the concave spaces 20 (refer to the concave spaces 20R,
20G, and 20B illustrated in FIG. 6 A and F1G. 6B), which are
partitioned from one another by the first banks 14, are
elongated and extend in the Y direction, and have groove-
like shapes.

[0169] In FIG. 6, each concave space 20R is a concave
space in which light-emitting layers of the color R will be
formed and thus, light-emitting elements 10R corresponding
to the color R will be formed. Similarly, each concave space
20G is a concave space in which light-emitting layers of the
color G will be formed and thus, light-emitting elements
10G corresponding to the color G will be formed, and each
concave space 20B is a concave space in which light-
emitting layers of the color B will be formed and thus,
light-emitting elements 10B corresponding to the color B
will be formed

[0170] As such, each first bank 14 is disposed between two
groups of organic light-emitting layers 15, which differ in
terms of color.

[0171] The organic light-emitting layers 15 may be
formed, for example, by using a fluorescent substance such
as polyphenylene vinylene (PPV), polyfluorene, oxinoid
compound, perylene compound, coumarin compound, aza-
coumarin compound, oxazole compound, oxadiazole com-
pound, perinone compound, pyrrolo-pyrrole compound,
naphthalene compound, anthracene compound, fluorene
compound, fluoranthene compound, tetracene compound,
pyrene compound, coronene compound, quinolone com-
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pound and azaquinolone compound, pyrazoline derivative
and pyrazolone derivative, thodamine compound, chrysene
compound, phenanthrene compound, cyclopentadiene com-
pound, stilbene compound, diphenylquinone compound,
styryl compound, butadiene compound, dicyanomethylene
pyran compound, dicyanomethylene thiopyran compound,
fluorescein compound, pyrylium compound, thiapyrylium
compound, selenapyrylium compound, telluropyrylium
compound, aromatic aldadiene compound, oligophenylene
compound, thioxanthene compound, cyanine compound,
acridine compound, metal complex of a 8-hydroxyquinoline
compound, metal complex of a 2-bipyridine compound,
complex of a Schiff base and a group III metal, metal
complex of oxine, or rare earth metal complex.

[Electron Transport Layer]

[0172] The electron transport layer 16 transports electrons
injected thereto from the common electrode 17 to the
organic light-emitting layers 15, and is formed by using, for
example, an oxidiazole derivative (OXD), a triazole deriva-
tive (TAZ), or a phenanthroline derivative (BCP, Bphen).

[Common Electrode]

[0173] The common electrode 17 is, for example, formed
by using a light-transmissive material having electrically-
conductive properties, such as ITO or IZO. The common
electrode 17 extends across all sub-pixels of the display
panel 100.

[0174] In the embodiment, the common electrode 17
serves as a cathode.

[Sealing Layer 18]

[0175] The sealing layer 18 is disposed to protect the hole
injection layer 13, the organic light-emitting layers 15, the
electron transport layer 16, and the common electrode 17
from water and oxygen.

[0176] Although not depicted in the drawings, black
matrices, color filters, and/or the like may also be formed
over the sealing layer 18.

[Display Panel Manufacturing Method]

[0177] FIG. 4 is a schematic process diagram illustrating
a manufacturing process of the display panel 100.

[0178] Each of FIG. 5A through FIG. SE is a schematic
cross-sectional view illustrating a procedure of the manu-
facturing process of the display panel 100.

[0179] The manufacturing method of the display panel
100 is described in accordance with FIG. 4, which illustrates
the procedures involved in the manufacturing process, and
with further reference to FIG. 3 and FIG. 5A through FIG.
5E.

[0180] First, the TFT layers 114 are formed on the sub-
strate body Ila (Step S1).

[0181] Subsequently, the interlayer insulation layer 11c is
formed on the TFT layers 1154 by using an organic material
providing excellent electrical insulation and through a pho-
toresist method, with which the preparation of the ground
substrate 11 is completed (step S2). The thickness of the
interlayer insulation layer 1l¢ is approximately 4 pm, for
example. Although not depicted in the cross-sectional view
of FIG. 3 nor in FIG. 4, which illustrates the procedures
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involved in the manufacturing process, contact holes 2 (see
FIG. 2) are also formed during the forming of the interlayer
insulation layer 11c.

[0182] Next, the pixel electrodes 12 are formed, one for
each sub-pixel, from a metallic material having a thickness
of approximately 400 nm, through vacuum vapor deposition
or sputtering (Step S3).

[0183] Then, the hole injection layer 13 is formed by
uniformly forming a film of tungsten oxide over the ground
substrate 11 and the pixel electrodes 12 through sputtering or
the like (Step S4).

[0184] Subsequently, the first banks 14 and the second
banks 24 are formed through photolithography (Step S5), as
described in the following.

[0185] First, bank material (e.g., a photosensitive photo-
resist material) for forming the second banks 24 is applied
uniformly over the hole injection layer 13.

[0186] Then, a photomask having openings matching the
pattern of the second banks 24 is placed over the layer of the
applied bank material, and developing is performed through
UV irradiation. The forming of the second banks 24 is
completed by subsequently removing unhardened, excess
bank material by using a developing fluid.

[0187] Subsequently. bank material (e.g., a negative pho-
tosensitive resin composition) for forming the first banks 14
is applied uniformly over the substrate over which the
second banks 24 have been formed.

[0188] Then, bank patterning is performed by placing a
mask having openings matching the pattern of the first banks
14 over the layer of the applied bank material, and perform-
ing irradiation with light from over the mask. The patterning
of the first banks 14 having a predetermined pattern is
completed by washing away any excess bank material with
an alkaline developing fluid.

[0189] Unfired first banks 14a and unfired second banks
24a are formed as a result of such patterning, as illustrated
in FIG. 5A. At this point, a concave space 20 has already
been formed between each pair of adjacent first banks 14a.
[0190] Next, the unfired first banks 14a, formed through
the above-described patterning, are examined to detect
defect portions (Step S6). Any defect portion detected is
repaired.

[0191] The repair is described in more detail later. Broadly
speaking, a defect portion is repaired by forming dam
portions in concave spaces 20, in the vicinity of the defect
portion (Step S7). The dam portions are formed by applying
a repair material with respect to the concave spaces and then
drying the applied repair material. FIG. 5B illustrates a state
where unfired first dams 51a have been formed by applying
the repair material with respect to concave spaces 20.
[0192] Then, the first banks 14, the second banks 24, and
first dams 51 (dam portions 50) are respectively produced by
simultaneous thermal firing of the unfired first banks 14a,
the unfired second banks 24a, and the unfired first dams 51a,
thereby completing the repair of a defect portion 3 (Step S8).
The simultaneous firing is, for example, performed by
heating the unfired first banks 144, the unfired second banks
24a, and the unfired first dams 51a at a temperature between
150° C. and 210° C. for 60 minutes.

[0193] FIG. 5C illustrates a state where the first dams 51,
as well as the first banks 14 and the second banks 24, have
been formed by this firing, or in other words, a state where
any defect portion 3 has been repaired.
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[0194] The first banks 14 formed in this manner may be
further subjected to a process of adjusting contact angle with
respect to ink to be applied in the subsequent procedure.
Alternatively, in order to provide hydrophobic properties to
the surfaces of the first banks 14, processing such as surface
processing using a predetermined alkaline solution, water,
an organic solvent, etc., or plasma processing may be
performed.

[0195] Next, inks for forming the organic light-emitting
layers 15 are applied with respect to the concave spaces 20,
as illustrated in FIG. 5D. Each ink is a mixture of an organic
material for the corresponding organic light-emitting layers
15 and a solvent, and is applied with respect to the inside of
concave spaces 20 using an inkjet method.

[0196] Ink layers 15a formed through the ink application
are then dried by causing the solvent contained in the ink
layers 15a to evaporate, and thermal firing is performed
when necessary. Thus, the organic light-emitting layers 15
are formed in the concave spaces 20, as illustrated in FIG.
5E (Step S9).

[0197] Next, the electron transport layer 16 is formed over
the organic light-emitting layers 15 and the first banks 14 by
depositing a film of a material for the electron transport layer
16 through vacuum vapor deposition (Step S10).

[0198] The common electrode 17 is then formed by depos-
iting a film of a material such as ITO or IZO through
sputtering or the like (Step S11).

[0199] Then, the sealing layer 18 is formed by depositing
a film of a light-transmissive material such as SiN or SiON
over the surface of the common electrode 17 through
sputtering, CVD, or the like (Step S12).

[0200] The manufacturing of the display panel 100 is
completed through the above-described procedures.

[Method for Detecting and Repairing Defect Portion]

[0201] As described above in connection with the manu-
facturing method, but in more precise terms, the first banks
14, the second banks 24, and the first dams 51 are respec-
tively formed by thermal firing and curing of the unfired first
banks 14a, the unfired second banks 24«, and the unfired
first dams 51a having been formed. However, the unfired
first banks 14a, the unfired second banks 14, and the unfired
first dams 51a are somewhat solidified and already have
stable shapes. As such, in the present disclosure, description
is provided while simply referring to the unfired first banks
14a, the unfired second banks 24a, and the unfired first dams
51a by using the terms first banks 14a, second banks 24a,
and first dams 51a, respectively.

[Defect Portion 3]

[0202] First, a defect portion 3 of a first bank 14a is
described.
[0203] A defect portion 3 of a first bank 14a may be a

foreign particle present at the first bank 14a, or may be a
missing portion of the first bank 14a.

[0204] The foreign particle may be, for example, a piece
of metal originating in manufacturing equipment, or dust/
dirt originating in the atmosphere. The dust/dirt tends to be
a piece of fabric.

[0205] FIG. 6A illustrates an example in which a foreign
particle has adhered onto one first bank 14a and has become
a defect portion 3. FIG. 6B is a schematic perspective view
illustrating a state where dam portions 50, each composed of
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a pair of first dams 51 disposed with the defect portion 3
therebetween in the Y direction (first direction), have been
formed. FIG. 7A illustrates an example in which a foreign
particle having a greater size than that illustrated in FIG. 6A
has adhered onto one first bank 14a and has become a defect
portion 3. FIG. 7B is a schematic perspective view illus-
trating a state where dam portions 50, each composed of a
pair of second dams 52 disposed with the defect portion 3
therebetween in the Y direction (first direction), have been
formed. As such, in the embodiment, a dam portion 50 is
composed of a pair of first dams 51 or a pair of second dams
52, disposed with the defect portion 3 therebetween in the Y
direction (first direction). Further, one pair of first dams 51
is disposed in each of concave spaces 20 between which the
first bank 144 having the defect portion 3 is located, and the
first dams 51 composing the pair extend in the X direction
(second direction) from two points on the first bank 14a
having the defect portion 3 to an adjacent first bank 14a.
[0206] Further, the first dams 51 are dams formed by using
a needle dispenser. In the present disclosure, the method of
forming dams by using a needle dispenser is referred to as
a first forming method. Further, in the present disclosure, the
plan-view width of the first dams 51 is referred to as a first
width, and specifically, the first width is between 5 um and
20 pm, for example.

[0207] When dome-shaped ink layers 15¢ are formed as
illustrated in FIG. 5D by applying ink with respect to
adjacent concave spaces 20 between which a first bank 14a
having a foreign particle is located, there is a risk of the ink
layers 15a coming in contact with the foreign particle.
Consequently, some of the ink applied with respect to each
of the concave spaces 20 may flow into the other, adjacent
concave space 20, which results in inks of different light-
emission colors (e.g., red ink and green ink) mixing.
[0208] The dam portions 50 pertaining to the embodiment
stop the mixed ink from spreading any further, and thus
prevent color mixture regions from spreading any further.
[0209] Note that the defect portion 3 need not be a foreign
particle having adhered onto the first bank 14a. For example,
as illustrated in FIG. 8A, the defect portion 3 may be a
foreign particle that has entered the inside of the first bank
14a and penetrates through a wall surface of the first bank
14 from one concave space 20 to an adjacent concave space
20. For example, as illustrated in FIG. 8B, the defect portion
3 may be a foreign particle that has slipped beneath the first
bank 14a and penetrates the first bank 14a from one concave
space 20 to an adjacent concave space 20. With a foreign
particle inside or beneath a first bank 144, a gap serving as
an ink flow channel may be formed in the first bank 14a,
given poor adhesion between the foreign particle and the
bank material. Particularly, when the foreign particle is a
piece of fabric, the foreign particle itself unfortunately
serves as an ink flow channel by absorbing ink. As such,
even when the defect portion 3 is a foreign particle inside or
beneath a first bank 14¢, the defect portion 3 may bring
about color mixture between ink layers 15« formed in
adjacent concave spaces between which the foreign particle
is located.

[0210] Further, FIG. 8C illustrates an example where a
portion of one first bank 14a has collapsed and has become
a defect portion 3. A portion of a first bank 14a may collapse
in such a manner, for example, when a portion of a bank
material layer not having undergone sufficient polymeriza-
tion in the bank material layer light exposure process, due to
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not being exposed to enough light, is washed away during
the subsequent developing process. Even when the defect
portion 3 is a collapsed portion of the first bank 14a, the
collapsed portion may mediate color mixture between ink
layers 15a formed in adjacent concave spaces between
which the collapsed portion is located.

[0211] When the display panel 100 is manufactured using
a panel whose light-emitting layer has a color mixture
region, the color mixture region emits light of a color
differing from the originally intended color. Typically, when
fluorescent substances of different light-emission colors are
mixed, the light-emission color having longer wavelength
becomes dominant.

[0212] For example, a color mixture region produced
through mixing of red ink and green ink, such as the color
mixture region illustrated in FIG. 13C, emits red light.
Accordingly, a color mixture region formed in a region
intended to emit green light turns out to emit red light, and
thus, when the color mixture region spreads, light-emission
in an undesired color (referred to in the following as
light-emission color failure) may occur.

[0213] As described above, mixture of inks of different
light-emission colors occurs at a portion of a first bank 14a
where a foreign particle is present and at a collapsed portion
of a first bank 144, and the mixture of such inks may lead
to light-emission color failure. As such, such portions of first
banks 14a are referred to as defect portions 3 of the first
banks 14a.

[0214] Further, light with a relatively long wavelength is
typically perceived as being darker than light with a rela-
tively short wavelength. Thus, when color mixture occurs in
an organic light-emitting layer 15, the portion where color
mixture has occurred is perceived as being darker than a
portion of the organic light-emitting layer 15 where color
mixture has not occurred.

[0215] Further, when a foreign particle is present inside or
beneath a first bank 14« as illustrated in FIG. 8A and FIG.
8B, the first bank 14 bulges upwards and has relatively great
height at the portion where the foreign particle is present.
Meanwhile, when a portion of a first bank 14a has collapsed
as illustrated in FIG. 8C, the first bank 14 has relatively
small height at the portion.

[Detection of Defect Portion 3 and Forming of Dam Portions
50

[0216] The detection of a defect portion 3 of a first bank
14a is performed by, for example, capturing an image of the
surfaces of the first banks 14a formed over the ground
substrate 11, and performing a pattern search on the image.
[0217] FIG. 9 illustrates the overall structure of one
example of a repair device used for detecting and repairing
bank defect portions.

[0218] The repair device illustrated in FIG. 9 (repair
device 200) includes a base 201, and a table 202 and a head
portion 210 over the base 201. The table 202 is a table on
which the ground substrate 11 is placed. The head portion
210 has attached thereto an image capture element 211, a
nozzle dispenser 212, and a needle dispenser 213. The table
202 is moveable along the Y direction in accordance with an
instruction from a CPU 231 of a controller 230. The head
portion 210 is likewise moveable along the X direction and
the 7 direction in accordance with an instruction from the
CPU 231.
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[0219] Accordingly, in accordance with an instruction
from the CPU 231, the nozzle dispenser 212 and the needle
dispenser 213, which are attached to the head portion 210,
are capable of moving above the ground substrate 11 and in
the X direction, the Y direction, and the Z direction relative
to the ground substrate 11, which is placed on the table 202.

[0220] Here, the ground substrate 11 is in a state where the
pixel electrodes 12, the hole injection layer 13, the first
banks 14a, and the second banks 24a have already been
formed over the ground substrate 11.

(First Implementation)

[0221] FIG. 10A is a schematic plan view illustrating
where a dam portion 50 pertaining to a first implementation
of the embodiment is to be formed. FIG. 10C is a schematic
plan view illustrating a state where dam portions 50 per-
taining to the first implementation have been formed.

[0222] As illustrated in FIG. 10A, when a defect portion 3
is detected on a first bank 14a, coordinates positions Ya and
Yb respectively indicating the first and second end portions
of the defect portion 3 (a foreign particle in this example) in
the Y direction (first direction) are acquired. Further, values
Ta and Tb are calculated by adding a tolerance value a to the
respective coordinate values Ya and Yb. The values Ta and
Thb so calculated are set as candidate forming positions for
the dam portion 50. Specifically, the dam portion 50 in the
first implementation is composed of a pair of first dams 51.
Accordingly, the values Ta and Tb indicate the respective
candidate forming positions of the two first dams 51. Here,
the value Ta indicates a candidate forming position of one of
the two first dams 51 that is located upstream in the Y
direction (the lower direction in FIG. 10A and FIG. 10C),
and the value Tb indicates a candidate forming position of
one of the two first dams 51 that is located downstream in
the Y direction (the upper direction in FIG. 10A and FIG.
10C).

[0223] Subsequently, a plan-view surface area 1 of an
overlap region OL is calculated. The overlap region OL is a
region of a candidate first space TSA that would overlap
with a sub-pixel region SP in plan view. The candidate first
space TSA is a region surrounded by adjacent first banks 14a
and the dam portion 50, if dams were formed at the
candidate forming positions. Here in the first implementa-
tion, the entire candidate first space TSA is located within
one sub-pixel region. In other words, the candidate first
space TSA does not overlap with any second bank 24a. As
such, the candidate first space TSA equals the overlap region
OL, and thus the surface area [ equals the surface area of the
candidate first space TSA. Note that in the following, a
plan-view surface area of a given region is simply referred
to as the surface area of the region.

[0224] Typically, when the proportion of a color mixture
region to a sub-pixel region is equal to or greater than a
predetermined proportion, the human eye perceives the
entire sub-pixel region as a dark spot. In the embodiment,
this predetermined proportion is denoted as “a”. For
example, a=0.2 (i.e., 20%) in the embodiment. However,
values other than 0.2 may be set to . Specifically, any value
may be set to a, as long as the value ensures that the entire
sub-pixel region is not perceived as a dark spot or the value
ensures that the drop in luminance of the sub-pixel region is
within an acceptable range. Specifically, any value between
0.05 and 0.9 may be set to a. Preferably, any value between
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0.1 and 0.3 may be set to o. This similarly applies to all
implementations and modifications described in the follow-
ing.

[0225] Here, a region that is in the vicinity of the defect
portion 3 and that is partitioned from the outside by the dam
portion 50, or that is, the candidate first space TSA becomes
a color mixture region. Further, in the first implementation,
the proportion of the surface area of the candidate first space
TSA, which becomes a color mixture region, to a surface
area H of the sub-pixel region is lower than the predeter-
mined proportion a. Accordingly, 1<axH holds true in the
first implementation. As such, forming first dams 51 at the
candidate forming positions Ta and Tb results in the color
mixture region being confined within the candidate first
space TSA (which becomes a first space SA after dam
forming), and the sub-pixel not being perceived as a dark
spot.

[0226] In the first implementation, the two first dams 51
that are formed both extend along the X direction. Due to
this, the proportion of the surface area I of the candidate first
space TSA to the surface area H of the sub-pixel region SP
may be calculated by calculating a ratio of a distance J to a
length L. Here, the distance J is the Y-direction distance
between the two first dams 51, and the length L is the
Y-direction length of the sub-pixel region SP.

[0227] Here, it is important to provide a normal region of
the sub-pixel region (i.e., the rest of the sub-pixel region,
excluding the color mixture region) with as large a surface
area as possible. In other words, it is important to reduce the
surface area of the candidate first space TSA, which
becomes the color mixture region, as much as possible. In
order to achieve this, the first dams 51 are to be formed
accurately at their forming positions with accurate shapes,
with as small a width as necessary. In view of this, the pair
of first dams 51 is formed by using the needle dispenser in
the first implementation. FIG. 10A illustrates points P,
through P, each of which is an application position of the
needle dispenser. Specifically, as illustrated in FIG. 10A, in
each of the adjacent groove spaces partitioned by the first
bank 14 having the defect portion 3, application points P,,
P,, P;, P, are set along each of (i) a dam forming line
extending in the X direction through point A, and (i1) a dam
forming line extending in the X direction through point A,.
Points A, and A, are points located at a distance correspond-
ing to the tolerance value a in the Y direction from the
respective end portions of the defect portion 3.

[0228] Here the tolerance value a is to be set appropriately
so that the entire defect portion 3 is between point A, and
point A,. However, setting an overly great value to the
tolerance value a is not preferable.

[0229] FIG. 10B is a schematic cross-sectional view illus-
trating a cross-section of the ground substrate 11 taken along
the dam forming line passing through point A,.

[0230] FIG. 11A through FIG. 11G are diagrams illustrat-
ing how a first dam 51 is formed by applying the repair
material with respect to the application points P, P,, and so
on one after another.

[0231] The repair device 200 forms a first dam 51 by
applying the repair material with respect to the application
points P;, P,, P;, P,, which have been set as described
above, one after another by using a needle 213a. The needle
dispenser 213 has a tank 2134 attached at a tip portion
thereof. The tank 2135 stores the repair material. The needle
dispenser 213 is capable of applying the repair material in
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microliter units by moving the needle 213a up and down
through the tank 2135 to cause the repair material to adhere
to the needle 213a.

[0232] First, as illustrated in FIG. 11A and FIG. 11B, with
the needle 213a and the tank 2135 positioned at application
point P, the needle 213a is moved downward so that the
repair material adheres to the needle 2134. Then, the needle
213a is moved toward application point P, to apply the
repair material with respect to application point P,.

[0233] The repair material has fluidity until application.
However, after application, the repair material maintains a
mound shape. Thus, as illustrated in FIG. 11C, a mound of
the repair material is formed at application point P,.

[0234] Subsequently, as illustrated in FIG. 11D, the needle
213a is withdrawn upwards into the tank 2135, and the
needle 213a and the tank 2134 are moved to application
point P,. Subsequently, as illustrated in FIG. 11E, the needle
213a is moved downward so that the repair material adheres
to the needle 2134, and then the needle 213a is moved
toward application point P, to apply the repair material with
respect to application point P,.

[0235] Then, the mound of the repair material that is
formed at application point P, connects to the mound of the
repair material having been formed at application point P,
as illustrated in FIG. 11F.

[0236] Then, as illustrated in FIG. 11G, the needle 2134 is
withdrawn upwards and moved to application point P;.
Then, in a similar manner as described above, a mound of
the repair material is formed at application point P,, which
connects to the mound of the repair material having been
formed at application point P,.

[0237] As such, mounds of the repair material are formed
continuously on a line extending from point A, on the first
bank 144 having the defect portion 3 to an adjacent first bank
14a. Then, the mounds of the repair material so applied are
dried and exposed to light as needed, thereby forming a first
dam 51.

[0238] Note that the subsequent simultaneous firing pro-
cess causes the repair material so applied to harden. Thus,
the first dam 51 is provided with even higher physical
stability.

[0239] By executing the process described above for two
first dams 51, a dam portion 50 is formed.

[0240] Through the above-described dam portion forming
process, a pair of first dams 51 is formed in each of concave
spaces 20 partitioned from one another by a first bank 14
having a defect portion 3, as illustrated in FIG. 6B. The first
dams 51 in each concave space 20 partition the concave
space 20 into a first space SA in the vicinity of the defect
portion 3, and two second spaces SB outside the vicinity of
the defect portion 3. Further, the defect portion 3 is sur-
rounded by two first spaces SA.

[0241] When the subsequent light-emitting layer forming
process of Step S9 (refer to FIG. 4) is performed after
repairing any defect portion 3 in such a manner, ink is
applied with respect to the first space SA and the second
spaces SB while ink mixture is confined within a specific
region as described in detail later, and organic light-emitting
layers 15 are formed.

[0242] Note that the repair material may be any resin

composition that hardens when exposed to light, heat, or the
like.
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[0243] The resin may be, for example, a curable resin
containing an ethylene double bond, such as a (meth)
acryloyl group, an aryl group, a vinyl group, or a vinyloxy
group.

[0244] Also, a cross-linking agent, such as an epoxy
compound or a polyisocyanate compound, that forms a
cross-link with the resin may also be contained in the repair
material as an additive.

[0245] The resin in the repair material may be a fluoride
polymer, in which fluoride atoms are included in the resin
structure. Using resin including fluoride atoms as the repair
material provides ink repellency to dam portions 50 formed
by using the repair material. Alternatively, various ink
repelling agents may be added to the resin. In any case, the
content of the ink repelling agent should be between 0.01 wt
% and 10 wt %. Adding an ink repelling agent by an amount
within this range ensures that the resin compound is stable
during storage, and also provides dam portions 50 formed by
using the repair material with high ink repellency.

[0246] Also, the same material as the bank material used
for forming the first banks 14a may be used as the repair
material. Here, it should be noted that bank material typi-
cally includes an acid component that is soluble to an
alkaline developing fluid. However, it is preferable that the
repair material for forming the dams does not include such
an acid component. This is because developing is not
performed in the forming of dam portions 50, and accord-
ingly, acid component remaining in the dam portions 50
would provide the dam portions 50 with low resistance to
solvents.

[0247] Further, the resin composition in the repair material
may contain a solvent and a photopolymerization initiator as
additives, when necessary.

[0248] The solvent is a solvent dissolving the resin, and
one or more types of solvents having a boiling point approxi-
mately within the range between 150° C. and 250° C. may
be used.

[0249] The photopolymerzation initiator may be any type
of photopolymerization initiator available on the market.
[0250] Further, upon the application of the repair material,
the repair material is adjusted so that the content of solid
components in the repair material is between, for example,
20 wt % and 90 wt %, and the repair material has a viscosity
between, for example, 10 cP and 50 cP (where cP is the unit
centipoise).

[0251] Further, the amount of the photopolymerzation
initiator added is adjusted in accordance with the amount of
light exposure in the light exposure process performed
before the firing process. For example, the amount of the
photopolymerzation initiator added is to be adjusted such
that the content of the photopolymerzation initiator with
respect to the total solid component of the repair material is
between 0.1 wt % and 50 wt %, and more preferably,
between 5 wt % and 30 wt %.

[0252] As such, a first dam 51a in any concave space 20
is formed by using the needle dispenser 213 and applying the
repair material with respect to a plurality of predetermined
positions along a line (dam forming line) on which the first
bank 51 is to be formed.

(Second Implementation)

[0253] FIG. 12A is a schematic plan view illustrating a
defect portion 3, a candidate first space TSA, and dam
portions 50 in a display panel pertaining to a second imple-
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mentation of the embodiment. FIG. 12B is a schematic
cross-sectional view illustrating how a second dam 52 is
formed in the second implementation. In the second imple-
mentation, each dam portion 50 is composed of a pair of
second dams 52.

[0254] The second dams 52 are dams formed by using a
nozzle dispenser. In the present disclosure, the method of
forming dams by using a nozzle dispenser is referred to as
a second forming method. Further, in the present disclosure,
the plan-view width of the second dams 52 is referred to as
a second width. The second width is greater than the first
width, and specifically, the second width is between 10 pm
and 50 pm, for example.

[0255] The defect portion 3 in the second implementation
(a foreign particle in this example) has a greater size than
that in the first implementation, as illustrated in FIG. 12A.
The second implementation is similar to the first implemen-
tation in that coordinates positions Ya and Yb respectively
indicating the first and second end portions of the defect
portion 3 in the Y direction (first direction) are acquired.
Further, values Ta and Tb are calculated by adding a
tolerance value a to the respective coordinate values Ya and
Yb. The values Ta and Tb so calculated are set as candidate
forming positions for a dam portion 50. Specifically, the dam
portion 50 in the second implementation is composed of a
pair of dams. Accordingly, the values Ta and Tb indicate the
respective candidate forming positions of the two dams.
[0256] Further, a plan-view surface area I of an overlap
region OL is calculated. The overlap region OL is a region
of a candidate first space TSA that overlaps with a sub-pixel
region SP in plan view. The candidate first space TSA is a
region surrounded by adjacent first banks 144 and dams, if
formed at the candidate forming positions. As described
above, in the first implementation, the entire candidate first
space TSA is located within one sub-pixel region. In other
words, the candidate first space TSA does not overlap with
any second bank 24« in the first implementation. As such, in
the first implementation, the candidate first space TSA
equals the overlap region OL, and thus the surface area I
equals the surface area of the candidate first space TSA.
[0257] Here, if dams were formed at the candidate forming
positions Ta and Th, the candidate first space TSA would
become a color mixture region. However, in the second
implementation, the proportion of the surface area I (equals
the surface area of the candidate first space TSA) of the
overlap region OL, which would become a color mixture
region, to the surface area H of a sub-pixel region is equal
to or greater than the predetermined proportion . Accord-
ingly, axH=I holds true in the second implementation. Thus,
in the second implementation, the entire sub-pixel would be
perceived as a dark spot even if dams were formed at the
candidate forming positions Ta and Tb by using a needle
dispenser. This means that the outcome would be the same
even if the entire sub-pixel region were allowed to become
a color mixture region. Accordingly, in the second imple-
mentation, two dams are respectively formed on two second
banks 24a which are adjacent in the Y direction and between
which the defect portion 3 is located. Note that the second
banks 24a are formed by using an electrically-insulating
material, and thus the areas above the second banks 24a
become non-light-emitting areas. Further, the second banks
24 have a considerable width (e.g., 25 um to 30 pm). Due to
this, the dams on the second banks 24 need not be formed
so accurately at their forming positions, need not have so
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accurate a shape, and may have a certain level of width. This
means that in the second implementation, dams need not be
formed by employing a method that enables precise control,
such as the method using a needle dispenser, and instead,
dams may be formed by using a nozzle dispenser, for
example. With a nozzle dispenser, dams can be formed at a
higher speed than with a needle dispenser, and thus the use
of a nozzle dispenser reduces the amount of time required
for the forming of dams.

[0258] Note that the second implementation is similar to
the first implementation in that the pair of dams that define
the candidate first space both extend along the X direction.
Due to this, also in the second implementation, the propor-
tion of the surface area I of the candidate first space TSA to
the surface area H of the sub-pixel region SP may be
calculated by calculating a ratio of the distance J to the
length L, where the distance J is the Y-direction distance
between the two dams, and the length L is the Y-direction
length of the sub-pixel region SP.

[Effect of Dam Portions of Preventing Color Mixture]

[0259] The following describes how ink color mixture can
be prevented by repairing a detect portion 3 by forming dam
portions 50.

[0260] FIG. 13A is a plan view illustrating a state where,
in a display panel pertaining to the first implementation, dam
portions 50 have been formed around a first bank 14 having
a defect portion 3, and an ink layer 15a (R) has been formed
in one of adjacent concave spaces 20 between which the first
bank 14 having the defect portion 3 is located through the
application of red ink and an ink layer 15a (G) has been
formed in the other one of the adjacent concave spaces 20
through the application of green ink. FIG. 13B is a plan view
illustrating a state where, in a display panel pertaining to the
second implementation, dam portions 50 have been formed
around a first bank 14 having a defect portion 3, and an ink
layer 15a (R) has been formed in one of adjacent concave
spaces 20 between which the first bank 14 having the defect
portion 3 is located through the application of red ink and an
ink layer 15a (G) has been formed in the other one of the
adjacent concave spaces 20 through the application of green
ink. Meanwhile, FIG. 13C is a plan view illustrating a state
where, in a comparative example in which dam portions 50
are not formed, an ink layer 154 (R) and an ink layer 154 (G)
have been formed in adjacent concave spaces 20 between
which a first bank 14 having a defect portion 3 is located.

[0261] As illustrated in FIG. 13C, without the dam por-
tions 50 formed around the first bank 14 having the defect
portion 3, the red ink and the green ink mix via the defect
portion 3 and produce, in each of the two ink layers 15q, a
color mixture region that extends in the Y direction. This
color mixture region extends far along the Y direction, and
the length thereof may extend to around 1 cm.

[0262] Once the manufacturing of the display panel 100 is
completed, these color mixture regions emit light having a
color different from the originally intended color. Specifi-
cally, as already described above, a color mixture region
formed by mixing of red ink and green ink emits red light.
Accordingly, when such a color mixture region is formed in
a region intended to emit green light, the color mixture
region emits red light, and causes light-emission color
failure. Further, red light has a longer wavelength than green
light, and thus the color mixture region is typically perceived
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as being dark. Accordingly, the color mixture region is
perceived by the human eye as a dark spot and brings about
image quality degradation.

[0263] In view of this, in the first implementation, dam
portions 50 each composed of a pair of first dams 51 are
disposed around a first bank 14 having a defect portion 3.
Each dam portion 50 partitions a concave space 20 into a
first space SA that is the space between the two first dams 51
and that is in the vicinity of the defect portion 3, and two
second spaces SB that are located outside the two first dams
51 and that are not in the vicinity of the defect portion 3.

[0264] Similarly, in the second implementation, dam por-
tions 50 each composed of a pair of second dams 52 are
disposed around a first bank 14 having a defect portion 3.
Each dam portion 50 partitions a concave space 20 into a
first space SA that is the space between the two second dams
52 and that is in the vicinity of the defect portion 3, and two
second spaces SB that are located outside the two second
dams 52 and that are not in the vicinity of the defect portion
3. Due to this, the color mixture region is confined within a
specific area, as described in the following.

[0265] FIG. 14A is a cross-sectional view taken along line
C-C in FIG. 13A, and shows a Y-direction cross-section
illustrating a state where an ink layer 15¢ (G) has been
formed by applying ink with respect to a concave space 20
in which a dam portion 50 has been formed. FIG. 14B is a
cross-sectional view taken along line E-E of FIG. 13B, and
shows a Y-direction cross-section illustrating a state where
ink for forming an ink layer 15« (G) has been applied with
respect to a concave space 20 in which a dam portion 50 has
been formed.

[0266] Specifically, when ink for forming light-emitting
layers is applied with respect to the concave spaces 20
between first banks 14, an ink layer 15a (G) is formed in the
first space SA between the dams composing the dam portion
50 (i.e., a pair of first dams 51 or a pair of second dams 52)
and in each of the two second spaces SB outside the dams
composing the dam portion 50, as illustrated in each of FIG.
14A and FIG. 14B.

[0267] Here, there are cases where the first space SA
becomes a color mixture region due to red ink and green ink
mixing via the defect portion 3, which is the case with the
first implementation illustrated in FIG. 14A. However, the
ink layer 15a formed in the first space SA and the ink layers
15a formed in the second spaces SB, which are outside the
pair of first dams 51, do not mix with one another due to the
first dams 51 serving as partitions therebetween.

[0268] Accordingly, even if a color mixture region is
formed in the first space SA, the color mixture region does
not spread beyond the first dams 51 into the second spaces
SB.

[0269] This similarly applies to the second implementa-
tion illustrated in FIG. 14B.

[0270] Further, an organic light-emitting layer 15 is
formed by drying (and thermal firing, when necessary) the
ink layers 15a illustrated in each of FIG. 13A and FIG. 13B.
In the organic light-emitting layer 15 formed in such a
manner, the ink layer 154 in the first space SA (i.e., a layer
including a mixture of inks of different colors) becomes a
first light-emitting layer 15A that emits light with a color
being a mixture of two different intended colors. Meanwhile,
the ink layers 15a in the second spaces SB become second
light-emitting layers 15B that emit light with a normal color.
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[0271] As such, the first and second implementations
achieve the effect of confining the color mixture region
produced due to the defect portion 3 within the first space
SA, which is a relatively small space in the vicinity of the
defect portion 3. Thus, the first and second implementations
achieve the effect of preventing the spread of the color
mixture region, and thus prevent display failure and image
quality degradation in the display panel 100 that would be
otherwise brought about by light-emission color failure.

[0272] In particular, in a display panel with concave
spaces 20 partitioned from one another by linear first banks
14, such as the display panels pertaining to the first and
second implementations, display failure and image quality
degradation brought, about by light-emission color failure
tend to stand out. This is due to any color mixture region
produced by mixing of inks of different colors readily
spreading when ink is applied with respect to concave
spaces 20 partitioned from one another by linear first banks
14. Accordingly, the bank repair method pertaining to the
embodiment, which involves the forming of the dam portion
50 pertaining to the embodiment, is particularly advanta-
geous when applied to an organic EL display panel having
a line bank structure.

(Third Implementation)

[0273] FIG. 15A is a schematic plan view illustrating a
defect portion 3 and a candidate first space TSA in a third
implementation of the embodiment. FIG. 15B is a schematic
plan view illustrating a state where dam portions 50 have
been formed in a display panel pertaining to the third
implementation.

[0274] The third implementation is similar to the first
implementation in that the defect portion 3 has a relatively
small size. The third implementation is also similar to the
first implementation in that the proportion of the surface area
I of the overlap region OL to the surface area H of a
sub-pixel region SP is lower than the predetermined pro-
portion . As already described above, the overlap region
OL is a region of the candidate first space TSA that overlaps
with the sub-pixel region SP in plan view. Accordingly,
I<axH holds true in the third implementation. As such, two
first dams 51 may be formed at the candidate forming
positions Ta and Tb by using a needle dispenser, as the dam
portion 50. This is similar to the first implementation.
Meanwhile, it should be noted that in the third implemen-
tation, one Y-direction end of the candidate first space TSA
overlaps with a second bank 42¢ in plan view. Specifically,
the candidate forming position Tb is located on a second
bank 24a, as illustrated in FIG. 15A. As such, the dam to be
formed at the candidate forming position Th does not need
to be formed according to the time-consuming first forming
method, and instead, may be formed according to the
time-saving second forming method, in which a nozzle
dispenser is used.

[0275] As such, in the third implementation, when one
Y-direction end of the candidate first space TSA overlaps a
second bank 24a in plan view as illustrated in FIG. 15B, one
of the two dams to be formed that does not overlap a second
bank 24a is formed by using a needle dispenser, whereas the
other one of the two dams that overlaps a second bank 24a
is formed by using a nozzle dispenser. Thus, the amount of
time required for the forming of dams is reduced compared
to when forming both dams by using a needle dispenser.
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[0276] 1In the bank repair method pertaining to the third
implementation, dam portions 50 each composed of a set of
one first dam 51 and one second dam 52 are disposed around
a first bank 14 having a defect portion 3. Each dam portion
50 partitions a concave space 20 into a first space SA that is
in the vicinity of the defect portion 3 and a second space SB
that is not in the vicinity of the defect portion 3. Accordingly,
similar to the first and second implementations, even if a
color mixture region is formed in the first space SA, the
color mixture region is confined within the first space SA
and does not spread into the second space SB. Thus, the third
implementation also prevents display failure and image
quality degradation.

[0277] In the third implementation, the proportion of the
surface area of the overlap region OL to the surface area H
of the sub-pixel region SP may be calculated by calculating
a ratio of a distance d to a length L. Here, the distance d is
the distance between one of the candidate forming positions
that does not overlap with a second bank 24a (i.e., the
candidate forming position Ta) and an end portion of the
second bank 24a with which the candidate first space TSA
overlaps that is in the direction of the candidate forming
position that does not overlap with a second bank 24a, and
the length L is the Y-direction length of the sub-pixel region
SP.

[0278] Meanwhile, when axHs<I holds true and one of the
two Y-direction ends of the candidate first space TSA
overlaps with a second bank 24a, which is the case in the
third implementation, two second dams 52 are respectively
formed on two second banks 24a which are adjacent in the
Y direction and between which the defect portion 3 is
located, similar to the second implementation.

(Fourth Implementation)

[0279] FIG. 16A is a schematic plan view illustrating a
defect portion 3 and a candidate first space TSA in a fourth
implementation of the embodiment. FIG. 16B is a schematic
plan view illustrating a state where dam portions 50 have
been formed in a display panel pertaining to the fourth
implementation. In the fourth implementation, the candidate
first space TSA overlaps with a second bank 24aq in plan
view, and in addition, spans across two sub-pixel regions
between which the second bank 24a with which the candi-
date first space TSA overlaps is located in the Y direction.
[0280] The fourth implementation is similar to the second
implementation in that the defect portion 3 has a relatively
great size. Further, the fourth implementation is also similar
to the second implementation in that the proportion of the
surface area of the candidate first space TSA to the area H
of a sub-pixel region is equal to or greater than the prede-
termined proportion ¢. Based on this, it may appear as
though it suffices to form two second dams 52 respectively
on two second banks 24a between which the defect portion
3 is located in the Y direction, similar to the second
implementation.

[0281] However, in the fourth implementation, while the
candidate first space TSA overlaps with a second bank 24a
in plan view, neither Y-direction end portion of the candidate
first space TSA overlaps with this second bank 24a. This
means that the candidate first space TSA spans across two
sub-pixel regions that are adjacent to one another in the Y
direction, crossing over a second bank 24a. With such a
candidate first space TSA, even if the surface area of the
candidate first space TSA is equal to or greater than axH, 1t
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does not necessarily mean that the candidate first space TSA
is equal to or greater than axH in each of the two sub-pixel
areas that the candidate first space TSA spans across. That is,
when denoting a region of the candidate first space TSA that
overlaps with one of the two sub-pixel areas as overlap
region OLa and a region of the candidate first space TSA that
overlaps with the other one of the two sub-pixel areas as
overlap region OLb, and further denoting the surface area of
the overlap region OLa as la and denoting the surface area
of the overlap region OLb as Ib, axH<la and axHzIb are
not necessarily fulfilled. Specifically, in, the fourth imple-
mentation, Ib<axH and axHsla are fulfilled.

[0282] Accordingly, in the bank repair method pertaining
to the fourth implementation, a first bank 51 is formed at the
candidate forming position Tb in the sub-pixel region in
which the candidate forming position Tb is set (i.e., the
sub-pixel region in which the overlap region OLb is
located), in order to limit the size of the color mixture region
in the sub-pixel region to as small a size as possible.
Meanwhile, in the bank repair method pertaining to the
fourth implementation, a second dam 52 is formed in the
sub-pixel region in which the candidate forming position Ta
is set (i.e., the sub-pixel region in which the overlap region
OLa is located), on one of the two second banks 24a defining
the sub-pixel region that does not overlap with the candidate
first space TSA, since it is permissible to allow the entirety
of this sub-pixel region to become a color mixture region.

[0283] In the above-described case where the candidate
first space TSA spans across two sub-pixel regions, allowing
both sub-pixel regions to become color mixture regions in
their entirety results in both sub-pixel regions becoming
dark spots. Meanwhile, the bank repair method pertaining to
the fourth implementation limits the surface area of the color
mixture region formed in the sub-pixel region in which the
candidate forming portion Tb is set to as small a surface area
as possible, and thus prevents this sub-pixel region from
becoming a dark spot. Thus, the bank repair method per-
taining to the fourth implementation effectively prevents
image quality degradation. In addition, compared to when
both dams are formed by using a needle dispenser in the
above-described case, the bank repair method pertaining to
the fourth implementation reduces the amount of time
required for forming dams.

[0284] In the fourth implementation, the proportion of the
surface area la of the overlap region OLa to the surface area
H of the sub-pixel region may be calculated by using a
distance du. The distance da is the distance between the
candidate forming position Ta and an end portion Ga of the
second bank 24a with which the candidate first space TSA
overlaps, which is one of the two end portions of this second
bank 24a at a side of the candidate forming position Ta.
Similarly, the proportion of the surface area Ib of the overlap
region OLb to the surface area H of the sub-pixel region may
be calculated by using a distance db. The distance db is the
distance between the candidate forming position Tb and an
end portion Gb of the second bank 244 with which the
candidate first space TSA overlaps, which is one of the two
end portions of this second bank 24a at a side of the
candidate forming position Tb.

[0285] Note that when la<axH and Ib<axH are fulfilled
in the above-described case where the candidate first space
TSA spans across two sub-pixel regions, first dams 51 are
formed at the candidate forming positions Ta and Tb.
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[0286] Meanwhile, when axHsla and axHsIb are ful-
filled in the above-described case where the candidate first
space TSA spans across two sub-pixel regions, two second
dams 52 are respectively formed on two second banks 24a
between which the second bank 24¢ overlapping with the
candidate first space TSA in plan view is located in the Y
direction. In this case, both the two sub-pixels that the
candidate first space TSA spans across become color mix-
ture regions, and thus become dark spots.

[Bank Repair Method]

[0287] The following describes the bank forming methods
described in the first through fourth implementations, based
on the specific contents of the processing executed by the
repair device 200 and with reference to FIG. 17 and F1G. 18.
[0288] FIG. 17 is a flowchart illustrating one example of
the contents of dam portion setting processing executed by
the repair device 200. In the dam portion setting processing,
the repair device 200 detects a defect portion 3, and specifies
configurations to be applied in forming dam portions 50 (i.e.,
positions where the dam portions 50 are to be formed, and
the method(s) to be used for forming the dam portions 50).
This processing is actually executed by the CPU 231 of the
controller 230, and the configurations specified are set and
stored to a storage unit 232 of the repair device 200. The
configurations specified through the dam portion setting
processing illustrated in FIG. 17 are used in the subsequent
dam portion forming processing, in which dam portions 50
are formed according to the flowchart illustrated in FIG. 18.

(Dam Portion Setting Processing)

[0289] First, description is provided of the contents of the
dam portion setting processing illustrated in FIG. 17. First,
image data of a top surface of the ground substrate 11 (an
image including the first banks 14a and the second banks
24a) is acquired by using the image capture element 211,
and the image data is stored in the storage unit 232 of the
controller 230 (Step S20).

[0290] Subsequently, initial value “1” is set to value B
(Step S21), and then, it is examined whether or not the B”
first bank 144 (the B first bank 144 immediately following
the setting of B=1 is the 1* first bank 14a) has a defect
portion 3 (Step S22). Note that in the flowchart in FIG. 17,
B indicates identification numbers provided to the first banks
14a formed over the ground substrate 11.

[0291] In this process of detecting defect portions, the
CPU 231 compares portions of the first banks 14a in the
image data one after another, and detects differences
between the first banks 14a as defect portions 3.

[0292] Further, in this process of detecting defect portions,
there is a possibility of defect portions 3 being detected in
several of the first banks 14a formed over the ground
substrate 11, and also there is a possibility of no defect
portion 3 being detected in any of the first banks 14a. When
a defect portion 3 is found, the defect portion 3 is repaired
through the forming of dam portions.

[0293] When it is detected that the B? first bank 144 has
a defect portion 3 (YES in Step S23), a determination is
made of whether axHs=lI is fulfilled (Step S24).

[0294] When axHsl is not fulfilled, or in other words,
when I<axH is fulfilled (NO in Step S24), a determination
is made of whether the candidate forming position Ta is
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located on a second bank 24a (i.e., whether the candidate
forming position Ta overlaps with a second bank 24« in plan
view) (Step S25).

[0295] When the candidate forming position Ta is not
located on any second bank 24a (NO in Step S25), the
candidate forming position Ta is set as an actual forming
position Fal (Step S26).

[0296] In the following, actual forming positions of a pair
of dams to be formed are denoted such that: actual forming
position Fa denotes where one of the dams relatively
upstream in the Y direction is to be actually formed, and
actual forming position Fb denotes where the other one of
the dams, which is located relatively downstream in the Y
direction, is to be actually formed. Further, an actual forming
position where a first dam 51 is to be formed according to
the first forming method (the method utilizing the needle
dispenser) is denoted by addition of the Arabic numeral “1”
(i.e., actual forming position Fal, actual forming position
Fb1), and an actual forming position where a second dam 52
is to be formed according to the second forming method (the
method utilizing the nozzle dispenser) is denoted by addition
of the Arabic numeral “2” (i.e., actual forming position Fa2,
actual forming position Fb2).

[0297] When the candidate forming position Ta is located
on a second bank 24a (YES in Step S25), the candidate
forming position Ta is set as an actual forming position Fa2
(Step S27).

[0298] Subsequently, a determination is made of whether
the candidate forming position Tb is located on a second
bank 24a (Step S28).

[0299] When the candidate forming position Tb is not
located on any second bank 24a (NO in Step S28), the
candidate forming position Tb is set as an actual forming
position Fb1 (Step S29).

[0300] When the candidate forming position Tb is located
on a second bank 24a (YES in Step S28), the candidate
forming position Tb is set as an actual forming position Fb2
(Step S30).

[0301] Following this, a determination is made of whether
the current value of B is the final value (Step S31).

[0302] When the current value of B is the final value (YES
in Step S31), processing is terminated.

[0303] When the current value of B is not the final value
(NO in Step S31), B is incremented by one (Step S32), and
returning to Step S22, it is examined whether or not the first
bank 144 identified by the incremented value has a defect
portion 3.

[0304] When axHs<lI is fulfilled in Step S24, or in other
words, when IzaxH is fulfilled in Step S24 (YES in Step
S24), a determination is made of whether the candidate first
space TSA overlaps with a second bank 24a in plan view
(i.e., a determination is made of whether the candidate first
space TSA has a region overlapping with a second bank 24a
in plan view) (Step S33).

[0305] When the candidate first space TSA does not over-
lap with any second bank 24a¢ (NO in Step S33), the
candidate forming positions Ta and Tb are cancelled, and
actual forming positions Fa2 and Fb2 are set on two second
banks 24a which are adjacent in the Y direction and between
which the candidate forming position TSA is located (Step
S34). Then, processing proceeds to Step S31.

[0306] When the candidate first space TSA overlaps with
a second bank 24a in Step S33 (YES in Step S33), a
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determination is made of whether the candidate forming
position Ta is located on the second bank 244 (Step S35).
[0307] When the candidate forming position Ta is located
on the second bank 24a (YES in Step S35), the candidate
forming position Ta is set as an actual forming position Fa2,
the candidate forming position Tb is cancelled, and an actual
forming position Fb2 is set on an adjacent second bank 24a
(Step S36). Then, processing proceeds to Step S31.

[0308] When the candidate forming position Ta is not
located on the second bank 24¢ (NO in Step S35), a
determination is made of whether the candidate forming
position Tb is located on the second bank 24« (Step S37).
[0309] When the candidate forming position Tb is located
on the second bank 24a (YES in Step S37), the candidate
forming position Th is set as an actual forming position Fb2,
the candidate forming position Ta is cancelled, and an actual
forming position Fa2 is set on an adjacent second bank 24a
(Step S36). Then, processing proceeds to Step S31.

[0310] When the candidate forming position Tb is not
located on any second bank 24a (NO in Step S37), the
candidate first space TSA in plan view overlaps with two
sub-pixel regions SP that are adjacent in the Y direction,
crossing over a second bank 24a. Accordingly, a determi-
nation is subsequently made of whether axHxla is fulfilled
(Step S39). As described above, la denotes the surface area
of the overlap region OLa, which is a region of the candidate
first space TSA that overlaps with one of the two sub-pixel
regions SP that is located upstream in the Y direction.
[0311] When axHsla is not fulfilled (NO in Step S39), the
candidate forming position Ta is set as an actual forming
position Fal (Step S40).

[0312] When axHsla is fulfilled (YES in Step S39), the
candidate forming position Ta is cancelled, and an actual
forming position Fa2 is set on a second bank 24a that is
adjacent to and located upstream in the Y direction than the
second bank 24 with which the candidate first space TSA
overlaps (Step S41).

[0313] Subsequently, a determination is made of whether
axHslb is fulfilled (Step S42). As described above, Ib
denotes the surface area of the overlap region OLb, which is
a region of the candidate first space TSA that overlaps with
one of the two sub-pixel regions SP that is located down-
stream in the Y direction.

[0314] When axHslIb is not fulfilled (NO in Step S42), the
candidate forming position Tb is set as an actual forming
position Fb1 (Step S43), and processing proceeds to Step
S31.

[0315] When axHsIb is fulfilled (YES in Step S42), the
candidate forming position Tb is cancelled, and an actual
forming position Fb2 is set on a second bank 24a that is
adjacent to and located downstream in the Y direction than
the second bank 24a with which the candidate first space
TSA overlaps (Step S44). Subsequently, processing pro-
ceeds to Step S31.

[0316] Following this, processing proceeds in the order of
Step S31, Step S32, and Step S22, and the processing
between Step S23 and Step S44 is repeated until it is
determined in Step S31 that the current value of B is the final
value (YES in Step S31).

(Dam Portion Forming Processing)

[0317] Through the dam portion setting processing, the
positions where dam portions 50 are to be formed and the
method(s) to be used for forming the dam portions 50 are
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specified. The following describes the dam portion forming
processing, in which dam portions 50 are actually formed
based on the configurations specified through the dam
portion setting processing.

[0318] FIG. 18 is a flowchart illustrating one example of
the contents of the dam portion forming processing.
[0319] First, actual forming positions Fal and Fb1 having
been set in the dam portion setting processing are put into
group F1, actual forming positions Fa2 and Fb2 having been
set in the dam portion setting processing are put into group
F2, and the actual forming positions in each group are
numbered sequentially (Step S50).

[0320] Then, initial value “1” is set to value n (Step S51).
[0321] Subsequently, a first dam 51 is formed at the n”
actual forming position in group F1 (the n” actual forming
position immediately following the setting of n=1 is the 1**
first dam 51) (Step S52).

[0322] Following this, a determination is made of whether
the current value of n is the final value in group F1 (Step
S53).

[0323] When the current value of n is not the final value
in group F1 (NO in Step S53), n is incremented by one (Step
S54), and processing returns to Step S52.

[0324] When the current value of n is the final value in
group F1 (YES in Step S53), all dams scheduled to be
formed according to the first forming method have actually
been formed. Accordingly, initial value “1” is subsequently
set to value n once again (Step S55).

[0325] Subsequently, a second dam 52 is formed at the n”
actual forming position in group F2 (the n” actual forming
position immediately following the setting of n=1 is the
second dam 52) (Step S56).

[0326] Following this, a determination is made of whether
the current value of n is the final value in group F2 (Step
S57).

[0327] When the current value of n is not the final value
in group F2 (NO in Step S57), n is incremented by one (Step
S58), and processing returns to Step S56.

[0328] When the current value of n is the final value in
group F2 (YES in Step S57), all dams scheduled to be
formed according to the second forming method have actu-
ally been formed. In this case, the dam portion forming
processing is terminated.

[0329] As such, even if a color mixture region is formed
due to the presence of a defect portion 3 when ink applica-
tion is performed, the bank repair method pertaining to the
embodiment confines the color mixture region within a first
space SA with a dam portion 50. As such, the bank repair
method pertaining to the embodiment prevents display fail-
ure and image quality degradation.

[0330] Meanwhile, another possible measure for prevent-
ing the mixture of inks of different colors due to the presence
of a defect portion 3 is repairing the defect portion 3 by
covering the defect portion 3 itself with a repair material
similar to that described above. However, in order to reliably
prevent the mixture of inks of different colors by using such
a measure, it is necessary for instance, to cover the entire
foreign particle making up the defect portion 3 with the
repair material or to repair the collapsed portion making up
the defect portion 3 with the repair material. In particular,
repairing the defect portion 3 in such a manner by using a
dispenser or the like requires performing application while
precisely controlling the position of the application needle of
the dispenser. Also, when the defect portion 3 is a foreign

Feb. 9,2017

particle, there are many cases where the defect portion 3
cannot be repaired properly due to the foreign particle
repelling the repair material, and thus the application of the
repair material is technically difficult. In contrast, with a
repair method such as that described in the embodiment, in
which dam portions 50 are formed around a first bank 14
having a defect portion 3, the repair material is not directly
applied onto the defect portion 3 but is rather applied so as
to surround the defect portion 3. Thus, with such a repair
method, the repair material can be applied relatively easily
without the risk of the repair material being repelled by the
foreign particle.

(Height and Width of Dam Portions 50)

[0331] The following is a consideration regarding the
height of dam portions 50 (i.e., the height of dam portions
50 from bottom surfaces of concave spaces 20).

[0332] In the process in Step S9 of forming the organic
light-emitting layers 15, ink is applied with respect to a first
space SA and second spaces SB. The first space SA is
partitioned from the second spaces SB by a dam portion 50.
Thus, an ink layer 154 is formed, in the first space SA and
in each of the second spaces SB.

[0333] As illustrated in FIG. 13A and FIG. 13B, the ink
layer 15a in the first space SA is partitioned from the ink
layers 154 in the second spaces SB by a dam portion 50.
[0334] Here, when the height of the dam portion 50 is
overly low, the function of the dam portion 50 of partitioning
such ink layers 15a is impaired. That is, if the dam portion
50 were to have overly low height, the ink layer 154 in the
first space SA would mix with the ink layers 154 in the
second spaces SB, and the color mixture region would
spread to the second spaces SB. For instance, in the example
illustrated in FIG. 14A and FIG. 14B, if the dam portion 50
were 1o have overly low height, the green ink layer 154 in
the first space SA, having red ink mixed therein, would mix
with the green ink layers 15a (G) in the second spaces SB,
and the color mixture region containing a mixture of red ink
and green ink would spread to the second spaces SB.
[0335] Accordingly, the height of the dam portion 50 is
preferably set to a height sufficient for the dam portion 50 to
achieve the function of partitioning the ink layer 154 in the
first space SA from the ink layers 15a in the second spaces
SB.

[0336] Meanwhile, if the dam portion 50 were to have
overly high height, the risk would increase of tier cutting
occurring in layers to be formed above the dam portion 50,
e.g., the electron transport layer 16 and the common elec-
trode 17.

[0337] Based on this consideration, it is preferable to set
the height of the dam portions 50 to be no less than 50% and
no more than 200% of the height of the first banks 14. It is
more preferable to set the height of the dam portions 50 to
be similar to the height of the first banks 14.

[0338] Meanwhile, it is preferable that the width of the
dams composing a dam portion 50, or more specifically, the
width of the dams composing a dam portion 50 in a direction
perpendicular to the dam forming lines (the Y direction), be
set to be no more than 50 pum. This is since dams with
excessively great width pose a risk of the dams themselves
being noticeable when the display panel 100 is viewed.
(Insufficient Covering with Ink)

[0339] A dam portion 50 pertaining to the embodiment
partitions a concave space 20 into a first space SA and
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second spaces SB. Accordingly, when causing ink droplets
to be ejected according to the inkjet method in the process
of forming the organic light-emitting layers 15, it is signifi-
cant that the ink droplets ejected arrive in both the first space
SA and the second spaces SB and cover both the first space
SA and the second spaces SB. For example, if no ink
droplets arrive in the first space SA and thus the first space
SA is not covered with ink, an organic light-emitting layer
15 is not formed in the first space SA. When an organic
light-emitting layer 15 is not formed, the part becomes a
non-light-emitting area and causes display failure. In addi-
tion, the part that is not covered with ink would have
electrical resistance differing from that of surrounding parts,
and is not desirable for the risk of bringing about problems
such as current leakage.

First Modification

[0340] In the first through fourth implementations pertain-
ing to the embodiment, the first dams 51 and the second
dams 52 both extend along the X direction. However, dams
need not extend along the X direction.

[0341] FIG. 19A is a schematic plan view illustrating a
state where dam portions 505 pertaining to the first modi-
fication have been formed. The dam portions 505 pertaining
to the first modification are each composed of a pair of first
dams 515. The two first dams 515 composing a pair are
parallel, and intersect with the X direction at a certain angle.

[0342] When the defect portion to be repaired is an
elongated foreign particle adhering onto a first bank 14a
oblique to the Y direction, the angle of the first dams 515
composing a dam portion 505 pertaining to the first modi-
fication can be adjusted in accordance with the angle of the
defect portion. Thus, the dam portions 505 pertaining to the
first modification allow effectively confining the color mix-
ture region within the first space.

[0343] The modification of disposing dams to intersect
with the X direction at a certain angle may be similarly
applied to the second dams 52. However, when making this
modification, it is preferable that the angle be set so that the
modified second dams do not extend out from above the
second banks 24 by much.

Second Modification

[0344] FIG. 19B is a schematic plan view illustrating a
state where dam portions 50c¢ pertaining to the second
modification have been formed. The dam portions 50¢
pertaining to the second modification are each composed of
a pair of first dams 51¢. The two first dams 51¢ composing
a pair each intersect with the X direction at a certain angle,
and approach one another as the X-direction distance from
the defect portion 3 increases.

[0345] When ink flows from one concave space 20 into an
adjacent concave space 20 over a defect portion, it can be
assumed that the flow intensity is greatest near the defect
portion. In view of this, the dam portions 50¢ pertaining to
the second modification are provided. Specifically, the Y-di-
rection distance between the two first dams 51¢ composing
a dam portion 50c is relatively great near the defect portion
3 s0 as to prevent the outflow of ink over the first dams 51c.
Meanwhile, the Y-direction distance between the two first
dams 51c is relatively small at greater distance from the
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defect portion 3 to keep the plan-view surface area of the
first space SA, which becomes the color mixture region, as
small as possible.

[0346] This modification of disposing dams approach one
another with increasing X-direction distance from the first
bank 14 having the defect portion 3 increases may also be
similarly applied to the second dams 52. However, when
making this modification, it is preferable that the angle be set
so that the modified second dams do not extend out from
above the second banks 24 by much.

Third Modification

[0347] FIG. 20A is a schematic perspective view illustrat-
ing the shape of dam portions 504 pertaining to the third
modification, and FIG. 20B is a schematic plan view illus-
trating a state where ink layers have been formed after the
dam portions 504 have been formed in concave spaces 20.
[0348] Each dam portion 50d pertaining to the present
modification has the shape illustrated in FIG. 20B. Specifi-
cally, in plan view of the X-Y plane, each dam portion 504
extends between two points (point A, and point A,) between
which the defect portion 3 is located in the Y direction, while
detouring around the defect portion 3. Also, each dam
portion 50d comes in contact with a first bank 14 adjacent to
the first bank 14¢ having the defect portion 3 at point A,
located at some point along the path between point A; and
point A,.

[0349] The dam portions 50d can be formed by using a
method similar to the method described in the embodiment
with reference to FIG. 11A through FIG. 11G. Specifically,
each dam portion 504 can be formed by using a needle
dispenser and applying the repair material with respect to a
plurality of application points set along a dam forming line
that extends between point A, and point A, via point A,, one
after another.

[0350] By disposing the dam portions 504 in adjacent
concave spaces 20 between which the first bank 14 having
the defect portion 3 is located, each of the concave spaces 20
is partitioned by a dam portion 504 into a first space SA in
the vicinity of the defect portion 3, and two second spaces
SB outside the vicinity of the defect portion 3, as illustrated
in FIG. 20A and FIG. 20B. Further, the defect portion 3 is
surrounded by two first spaces SA.

[0351] Accordingly, the dam portions 50d pertaining to
the third modification achieve the effect of confining the
color mixture region, similar to the dam portions 50 per-
taining to the embodiment. Specifically, as illustrated in FIG.
20B, even if a color mixture region is formed in a concave
space 20 between first banks 14 by red ink and green ink
mixing via a defect portion 3 when inks for forming light-
emitting layers are applied, the color mixture region does not
spread beyond the dam portion 504 into the second spaces
SB. As such, the color mixture region produced by the defect
portion 3 is confined within the first space SA, which is a
relatively small space in the vicinity of the defect portion 3.
Thus, the dam portions 504 pertaining to the third modifi-
cation reduce the risk of light-emission color failure occur-
ring in the display panel 100.

[0352] Also, the dam portions 504 are formed by applying
the repair material so as to surround the defect portion 3. As
such, the third modification is similar to the embodiment in
that the defect portion 3 can be repaired easily, and further,
in that problems such as non-light-emission and current
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leakage do not occur at the first spaces SA partitioned from
the outside by the dam portions 504, after the display panel
100 has been manufactured.

[0353] Meanwhile, the dam portions 504 in the third
modification form first spaces SA with smaller surface areas
than the first spaces SA formed by the dam portions 50 in the
embodiment. Thus, the third modification prevents display
failure and image quality degradation of the display panel
100 to a further extent.

[0354] It suffices to form a dam portion 504 according to
the first forming method as illustrated in FIG. 20A and FIG.
20B, when the candidate first space TSA, which is in this
case a space that is in the vicinity of the defect portion 3 and
that is partitioned from the outside by the dam portion 504,
does not overlap with any second bank 24« in plan view, and
I<axH is fulfilled.

[0355] Meanwhile, when the candidate first space TSA
does not overlap with any second bank 24a in plan view, and
axHslI is fulfilled, it suffices to form two second dams 52
respectively on two second banks 24a which are adjacent in
the Y direction and between which the defect portion 3 is
located.

[0356] Further, when one of Y-direction end portions Ea
and Eb of the candidate first space TSA of a dam portion 504
overlaps with a second bank 24a as illustrated in FIG. 21A
and FIG. 21B (where Ea is illustrated as overlapping with a
second bank 24a), dam forming can be performed as fol-
lows.

[0357] When I<axH holds true as illustrated in FIG. 21 A,
a dam portion 504 is formed according to the first forming
method at a candidate forming position of the dam portion
50d.

[0358] Meanwhile, when axHsI holds true as illustrated
in FIG. 21B, instead of forming a dam portion 504 at the
candidate forming position, two second dams 52 are formed
according to the second forming method, respectively on
two second banks 24a which are adjacent in the Y direction
and between which the defect portion 3 is located.

[0359] Further, when the candidate first space TSA of a
dam portion 504 overlaps with a second bank 24q, and in
addition, spans across two sub-pixel regions between which
the second bank 244 with which the candidate first space
TSA overlaps is located in the Y direction, dam forming can
be performed as follows.

[0360] In the example illustrated in FIG. 22A, la<axH is
fulfilled. Further, Ib<c.xH is also fulfilled. In this case, a dam
portion 504 is formed at the candidate forming position
according to the first forming method.

[0361] Meanwhile, in the example illustrated in FIG. 22B,
Ta<axH is fulfilled. Further, axHsIb is fulfilled.

[0362] In this example, distance da fulfills da<ax L. Here,
the distance da is the Y-direction distance between the end
portion Ea of the dam portion 504, which is relatively
upstream in the Y direction, and the second bank 24« with
which candidate first space TSA overlaps. As such, in this
example, even if a first dam 51 is formed at the end portion
Ea according to the first forming method instead of forming
a dam portion 504, the surface area of a part of the first space
SA that overlaps with the upstream sub-pixel region SP is
smaller than cuxH. As such, even if a first dam 51 is formed
at the end portion Ea instead of forming a dam portion 504,
the upstream sub-pixel is not perceived as a dark spot.
[0363] Meanwhile, the downstream sub-pixel would be
perceived as a dark spot even if a dam portion 504 is formed.
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Thus, as illustrated in FIG. 23A, a second dam 52 is formed
according to the second forming method, on a second bank
24a that is adjacent to and located downstream in the Y
direction than the second bank 244 with which the candidate
first space TSA overlaps in plan view. Compared to forming
adam portion 50d according to the first forming method, this
method of forming a pair of a first dam 51 and a second dam
52 reduces the amount of time required for the forming of
dams while preventing display failure and image quality
degradation to a substantially similar extent.

[0364] Meanwhile, in the example illustrated in FIG. 23B,
la<ox H and axHzIb are fulfilled. However, in the example
illustrated in FIG. 23B, axL=da is fulfilled. Accordingly, if
a first dam 51 is formed at the end portion Ea, the surface
area of the part of the first space SA that overlaps with the
upstream sub-pixel region SP is a.xH or greater. As such, the
upstream sub-pixel would be perceived as a dark spot if a
first dam 51 is formed at the end portion Ea. However, it is
not clear whether forming a first dam 51 at a position
providing the part of the first space SA that overlaps with the
upstream sub-pixel region SP with a surface area smaller
than axH is desirable, since it is not clear whether such a
position would be located at a sufficient margin from the
defect portion 3. Thus, in this example, a dam portion 504
is formed at the candidate forming position of the dam
portion 504 according to the first forming method.

[0365] Note that in this example, an alternative approach
may be taken of forming only a Y-direction upstream part of
a dam portion 50d, or that is, only a half of a dam portion
504 from point A, and point A;, according to the first
forming method, and forming a second dam 52 on a second
bank 24q that is adjacent to and located downstream in the
Y direction than the second bank 24a with which the
candidate first space TSA overlaps in plan view.

[0366] In the present modification, the two dam portions
504 between which the defect portion 3 is located in the X
direction (second direction) both extend between the same
points (point A, and point A,). However, the two dam
portions may have different start points and different end
points.

[0367] Further, the Y-direction coordinate position of the
point A,, which is the point where the dam portions 504
between which the defect portion 3 is located in the X
direction each come in contact with an adjacent first bank
14a, may differ between the two dam portions 504.

Fourth Modification

[0368] FIG. 24A is a schematic perspective view illustrat-
ing the shape of dam portions 50e pertaining to the fourth
modification, and FIG. 24B is a schematic plan view illus-
trating a state where ink layers have been formed after the
dam portions 50e¢ have been formed in concave spaces 20.
[0369] Each dam portion 50e pertaining to the present
modification has the shape illustrated in FIG. 24B. Thus, the
dam portions 50e pertaining to the present modification are
similar to the dam portions 50d pertaining to the third
modification in that in plan view of the X-Y plane, each dam
portion 50e extends between two points (point A, and point
A,) between which the defect portion 3 is located in the Y
direction, while detouring around the defect portion 3.
However, the dam portions 50e pertaining to the present
modification differ from the dam portions 504 pertaining to
the third modification in that the each dam portion 50e does
not come in contact with a first bank 14 adjacent to the first
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bank 14a having the defect portion 3. In other words, the
dam portions 50e pertaining to the fourth modification are
such that a maximum X-direction distance b between each
dam portion 50e and a center of the defect portion 3 is set
so as to be smaller than the width (X-direction width) of a
concave space 20.

[0370] The dam portions 50e can also be formed by using
amethod similar to the method described in the embodiment
with reference to FIG. 11A through FIG. 11G. Specifically,
each dam portion 50e can be formed by using a needle
dispenser and applying the repair material with respect 10 a
plurality of application points set along a dam forming line
that extends between point A, and point A,, one after
another.

[0371] By disposing the dam portions 50e in adjacent
concave spaces 20 between which the first bank 14 having
the defect portion 3 is located, each of the concave spaces 20
is partitioned by a dam portion 50e¢ into a first space SA in
the vicinity of the defect portion 3, and a second space SB
outside the vicinity of the defect portion 3, as illustrated in
FIG. 24A and FIG. 24B. Accordingly, the dam portions 50e
pertaining to the fourth modification achieve the effect of
confining the color mixture region, similar to the dam
portions 50 pertaining to the embodiment.

[0372] Specifically, as illustrated in FIG. 24B, even if a
color mixture region is formed in a concave space 20
between first banks 14 by red ink and green ink mixing via
the defect portion 3 when inks for forming light-emitting
layers are applied, the color mixture region does not spread
beyond the dam portion 50e into the second space SB.
[0373] Also, the dam portions 50e are formed by applying
the repair material so as to surround the defect portion 3. As
such, the fourth modification is similar to the embodiment in
that the defect portion 3 can be repaired easily, and further,
in that problems such as non-light-emission and current
leakage do not occur at the first spaces SA partitioned from
the outside by the dam portions 50e, after the display panel
100 has been manufactured.

[0374] Meanwhile, the dam portions 50e¢ in the fourth
modification form first spaces SA with smaller surface areas
than the first spaces SA formed by the dam portions 504 in
the third modification. Thus, the fourth modification pre-
vents display failure and image quality degradation of the
display panel 100 to a further extent.

[0375] In FIG. 24B, the two dam portions 50e are located
at the same maximum X-direction distance b from the center
of the defect portion 3. However, the maximum distance b
may differ between the two dam portions 50e.

[0376] Further, the two dam portions 50e between which
the defect portion 3 is located in the X direction (second
direction) both extend between the same points (point A,
and point A,). However, the two dam portions may have
different start points and different end points.

[0377] Further, when one of two Y-direction end portions
of the candidate first space TSA of a dam portion 50e
overlaps with a second bank 24q in plan view, dam forming
performed in the similar case in the third modification can be
performed. Also, when the candidate first space TSA of a
dam portion 50e overlaps with a second bank 244, and in
addition, spans across two sub-pixel regions between which
the second bank 244 with which the candidate first space
TSA overlaps is located in the Y direction, dam forming
performed in the similar case in the third modification can be
performed. However, since the dam portions 50e pertaining
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to the present modification do not come in contact with first
banks adjacent to the first bank having the defect portion, the
option of forming only a Y-direction upstream/downstream
part of a dam portion 50e according to the first forming
method is not applicable to the present modification.

Fifth Modification

[0378] FIG. 25A is a schematic perspective view illustrat-
ing the shape of dam portions 50f pertaining to the fifth
modification, and FIG. 25B is a schematic cross-sectional
view illustrating a state where ink is being applied after the
dam portions 50f have been formed in concave spaces 20.
[0379] The present modification is similar to the embodi-
ment in terms of the shapes of the first dams 51 formed in
adjacent concave spaces 20 between which a first bank 14a
having a defect portion 3 is located in the process of
repairing the defect portion 3, as illustrated in FIG. 25A.
However, the fifth modification differs from the embodiment
in that protruding portions 7a protruding upwards from top
portions of first banks 14a are formed, where first banks 14a
are in contact with the first dams 51.

[0380] The protruding portions 7a can be formed by
applying the repair material used for forming the first dams
51 with respect to the top portions of first banks 14a by using
a needle dispenser, and then drying the repair material so
applied.

[0381] After being formed in such a manner, the protrud-
ing portions 7a are hardened, alongside the first banks 14a,
the second banks 24a, the first dams 51, and the second dams
52 in the simultaneous firing process (Step S8 of FIG. 4),
whereby they become stable protruding portions 7.

[0382] A protruding portion 7 formed in such a manner
achieves the effect of preventing ink applied with respect to
one concave space 20 in the process in Step S9 of forming
the organic light-emitting layers 15 from spreading beyond
a first bank 14 into an adjacent concave space 20.

[0383] Specifically, in the application of ink, ink droplets
arriving directly on a first dam 51 are repelled at the top
portion of the first dam 51, and flow along the top portion of
the first dam 51 in the X direction, as indicated by the arrows
in FIG. 25B. Here, without the protruding portions 7, the ink
droplets flowing in the X direction would head towards
adjacent concave spaces 20 over first banks 14. Meanwhile,
with the structure pertaining to the fifth modification, the
protruding portions 7 present at the end portions of the first
dams 51 block the ink droplets heading towards the adjacent
concave spaces 20, whereby ink is prevented from spreading
into the adjacent concave spaces 20.

[0384] The protruding portions 7 may also be formed at
portions of the first banks 14a that are in contact with the
second dams 52, in addition to being formed at portions of
the first banks 14« that are in contact with the first dams 51.

Sixth Modification

[0385] The embodiment and the first through fifth modi-
fications provide description of repair performed with
respect to a defect portion in a line bank structure. Mean-
while, the technology pertaining to the present disclosure is
similarly applicable to the repair of a defect portion in a
pixel bank structure.

[0386] Each of FIG. 26A through FIG. 26D is a schematic
plan view illustrating an example of repairing a defect
portion in a display panel having a pixel bank structure.
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[0387] Each of FIG. 26A through FIG. 26D illustrates a
pixel bank structure composed of a plurality of first banks 14
elongated and extending in the Y direction and a plurality of
second banks 24 elongated and extending in the X direction.
Here, the height (Z-direction height) of the first banks 14
from the top surface of the ground substrate 11 is equal to the
height (Z-direction height) of the second banks 24 from the
top surface of the ground substrate 11. Further, light-emit-
ting elements are disposed in rectangular concave spaces
(sub-pixel regions) 20 defined by the first banks 14 and the
second banks 24.

[0388] In each example, a dam portion is formed in each
of adjacent concave spaces 20 between which a first bank 14
having a defect portion 3 is located in the X direction. A dam
portion formed in a concave space 20 partitions the concave
space 20 into a first space SA in the vicinity of the defect
portion 3 and one or more second spaces SB outside the
vicinity of the defect portion 3. Note that in a display panel
having a pixel bank structure, the concave spaces 20 corre-
spond to the sub-pixel regions, in plan view.

[0389] FIG. 26A illustrates a sixth modification. In the
sixth modification, a pair of first dams 51 is formed in each
of concave spaces 20 between which the first bank 14 having
the defect portion 3 is located in the X direction. The two
first dams 51 extend between different ones of points A, and
A, and a first bank 14 that is adjacent to the first bank 14
having the defect portion 3 in the X direction. This is similar
to the first implementation of the embodiment.

[0390] As such, even if a color mixture region is formed
due to the presence of the defect portion 3 when ink
application is performed, this modification confines the
color mixture region within a first space SA, which is the
space between a pair of first dams 51. As such, this modi-
fication also prevents light-emission color failure. Further,
when the organic light-emitting layers 15 are formed, a first
light-emitting layer 15A is formed within the first space SA,
and second light-emitting layers 15B are formed within the
second spaces SB.

[0391] Further, protruding portions 7a may also be formed
in the present modification at portions where the first dams
51 and the first banks 14 come in contact, similar to the fifth
modification.

Seventh Modification

[0392] FIG. 26B illustrates a seventh modification. In the
seventh modification, a dam portion 504 is formed in each
of concave spaces 20 between which the first bank 14 having
the defect portion 3 is located in the X direction. The dam
portion 504 extends between points A, and A,, detouring
around the defect portion 3. This is similar to the third
modification. Each dam portion 504 pertaining to the sev-
enth modification is in contact with an adjacent first bank 14
at a point A; located at some point along the path between
point A, and point A,, as illustrated in FIG. 26B.

[0393] As such, even if a color mixture region is formed
due to the presence of the defect portion 3 when ink
application is performed, this modification confines the
color mixture region within a first space SA, which is the
space surrounded by a dam portion 50d4. As such, this
modification also prevents light-emission color failure. Fur-
ther, when the organic light-emitting layers 15 are formed,
a first light-emitting layer 15A is formed within the first
space SA, and second light-emitting layers 15B are formed
within the second spaces SB.

Feb. 9,2017

[0394] While not depicted in any of the drawings, the dam
portions 50e pertaining to the fourth modification may also
be applied with respect to the pixel bank structure. That is,
the dam portions in the seventh modification need not come
in contact with first banks 14. This modification also pre-
vents light-emission color failure.

[0395] Further, protruding portions 7a may also be formed
in the present modification at portions where the dam
portions 504 and the first banks 14 come in contact, similar
to the fifth modification.

Eighth Modification

[0396] FIG. 26C illustrates an eighth modification. In the
eighth modification, a first bank 14 has a defect portion 3 at
a position relatively close to a second bank 24. Further, a
dam portion 50g is formed in each of concave spaces 20
between which the first bank 14 having the defect portion 3
is located in the X direction. The dam portion 50g extends
between point A, and the second bank 24, detouring around
the defect portion 3.

[0397] As such, even if a color mixture region is formed
due to the presence of the defect portion 3 when ink
application is performed, the eighth modification confines
the color mixture region within a first space SA, which is the
space surrounded by a dam portion 50g, a first bank 14, and
a second bank 24. As such, this modification also prevents
light-emission color failure. Further, when the organic light-
emitting layers 15 are formed, a first light-emitting layer
15A is formed within the first space SA, and a second
light-emitting layer 15B is formed within the second space
SB.

[0398] Further, protruding portions 7a may also be formed
in the present modification at portions where the dam
portions 50g and the first banks 14 come in contact, similar
to the fifth modification.

Ninth Modification

[0399] FIG. 26D illustrates a ninth modification. In the
ninth modification, a defect portion 3 exists at a position
where a first bank 14 and a second bank 24 intersect, and the
defect portion 3 affects four concave spaces 20.

[0400] Further, a dam portion 50/ is formed in each of
these four concave spaces 20.

[0401] Specifically, among the four dam portions 50/ that
are formed, two dam portions 50/ each extend between
point A, and the second bank 24 while detouring around the
defect portion 3, and the two remaining dam portions 50/
each extend between point A, and the second bank 24 while
detouring around the defect portion 3.

[0402] In this case, due to the presence of the defect
portion 3, color mixture may occur between the four con-
cave spaces 20 when ink application is performed. However,
even if color mixture regions are actually formed, the color
mixture regions are confined within the first spaces SA
surrounded by the dam portions 50%. As such, this modifi-
cation also prevents light-emission color failure. Further,
when the organic light-emitting layers 15 are formed, a first
light-emitting layer 15A is formed within the first space SA,
and a second light-emitting layer 15B is formed within the
second space SB.
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[0403] Further, protruding portions 7a may also be formed
in the present modification at portions where the dam
portions 50% and the first banks 14 come in contact, similar
to the fifth modification.

Tenth Modification

[0404] The embodiment, the implementations, and the
modifications describe bank repair methods and forms of
banks while taking a top emission organic EL panel as an
example. However, the technology pertaining to the present
disclosure is also applicable to a bottom emission organic
EL panel.

[0405] The technology pertaining to the present disclosure
is applicable to an organic EL display device used, for
example, in various display devices, television devices,
portable electronic device displays, and so on used in private
homes, public facilities, and for commercial use.

[0406] Although the technology pertaining to the present
disclosure has been fully described by way of examples with
reference to the accompanying drawings, it is to be noted
that various changes and modifications will be apparent to
those skilled in the art. Therefore, unless such changes and
modifications depart from the scope of the present disclo-
sure, they should be construed as being included therein.

1. A bank repair method in a manufacturing process of an
organic EL display device including: a substrate; first banks
and second banks disposed over the substrate; and light-
emitting layers disposed in concave spaces that the first
banks define over the substrate, the first banks elongated in
a first direction and spaced away from one another in a
second direction, the second banks elongated in the second
direction and spaced away from one another in the first
direction, the first direction and the second direction being
different directions along a top surface of the substrate and
intersecting with one another, the bank repair method com-
prising:

detecting a defect portion of a first bank;

when a defect portion of a first bank is detected, setting a

candidate forming position for a dam portion in each of
adjacent concave spaces between which the first bank
having the defect portion is located in the second
direction; and

forming a dam portion in each of the adjacent concave

spaces, a dam portion formed in a concave space
partitioning the concave space into a first space in a
vicinity of the defect portion and a second space
outside the vicinity of the defect portion, wherein

when (i) defining a region surrounded by a pair of
adjacent first banks and a pair of adjacent second banks
as a sub-pixel region, and denoting a plan-view surface
area of a sub-pixel region as H, and (i) defining a
region of a candidate first space that overlaps with a
sub-pixel region as an overlap region, and denoting a
plan-view surface area of the overlap region as I,
wherein the candidate first space is the first space when
the dam portion is formed at the candidate forming
position,

when I<axH is fulfilled, where a fulfills 0.05<0<0.9, and
the candidate first space does not overlap with any
second bank in plan view, the dam portion is formed at
the candidate forming position according to a first
forming method.
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2. The bank repair method of claim 1, wherein

a height of the second banks from the top surface of the
substrate 1s smaller than a height of the first banks from
the top surface of the substrate, and when axHsI is
fulfilled and, the candidate first space does not overlap
with any second bank in plan view or one of two ends
of the candidate first space in the first direction overlaps
with a second bank in plan view, the dam portion is a
pair of dams formed according to a second forming
method forming the dam portion at higher speed than
the first forming method, the dams, in plan view, each
extending in the second direction from the first bank
having the defect portion to an adjacent first bank, and
respectively formed on two adjacent second banks
between which the defect portion is located in the first
direction.

3. The bank repair method of claim 1, wherein

the dam portion is a pair of dams extending from different
ones of two points on the first bank having the defect
portion to an adjacent first bank, the defect portion
being located between the two points in the first direc-
tion.

4. The bank repair method of claim 2, wherein

when I<axH is fulfilled and one of two first-direction
ends of the candidate first space overlaps with a second
bank in plan view,

the dam portion is a pair of dams composed of one dam
formed according to the second forming method on the
second bank with which the one of two first-direction
ends of the candidate first space overlaps, and one dam
formed according to the first forming method at a
corresponding candidate forming position.

5. The bank repair method of claim 4, wherein

when the candidate first space, in plan view, spans over a
second bank and across two sub-pixel regions between
which the second bank is located in the first direction,

when (i) defining a region of one of the two sub-pixel
regions that overlaps with the candidate first space as a
first overlap region, and denoting a plan-view surface
area of the first overlap region as Ia, the one of the two
sub-pixel regions being a sub-pixel region in which one
first-direction end of the candidate first space is located,
and (ii) defining a region of the other one of the two
sub-pixel regions that overlaps with the candidate first
space as a second overlap region, and denoting a
plan-view surface area of the second overlap region as
Ib, the other one of the two sub-pixel regions being a
sub-pixel region in which the other first-direction end
of the candidate first space is located,

the dam portion is a pair of a first dam and a second dam,
the first dam corresponding to the one first-direction
end of the candidate first space and the second dam
corresponding to the other first-direction end of the
candidate first space, wherein

the first dam is formed according to the first forming
method at a corresponding candidate forming position
when la<axH is fulfilled, and is formed according to
the second forming method on one of two second banks
adjacent to the second bank with which the candidate
first space overlaps that is at a side of the one first-
direction end of the candidate first space when auxHsla
is fulfilled, and

the second dam is formed according to the first forming
method at a corresponding candidate forming position
when Ib<axH is fulfilled, and is formed according to
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the second forming method on the other one of the two
second banks adjacent to the second bank with which
the candidate first space overlaps, which is at a side of
the other first-direction end of the candidate first space,
when axHslb is fulfilled.

6. The bank repair method of claim 3, wherein

the dam portion is a pair of dams extending along the
second direction.

7. The bank repair method of claim 3, wherein

the dam portion is a pair of dams extending in parallel in
a direction intersecting with the second direction.

8. The bank repair method of claim 3, wherein

the dam portion is a pair of dams located at a distance
from one another, the distance decreasing with increas-
ing distance from the first bank having the defect
portion.

9. The bank repair method of claim 1, wherein

the dam portion extends between two points on the first
bank having the defect portion while detouring around
the defect portion, the defect portion being located
between the two points in the first direction.

10. The bank repair method of claim 9, wherein

when I<axH is fulfilled and one of two first-direction
ends of the candidate first space overlaps with a second
bank in plan view,

the dam portion is formed at the candidate forming
position according to the first forming method.

11. The bank repair method of claim 9, wherein

when the candidate first space, in plan view, spans over a
second bank and across two sub-pixel regions between
which the second bank is located in the first direction,

when (i) defining a region of one of the two sub-pixel
regions that overlaps with the candidate first space as a
first overlap region, and denoting a plan-view surface
area of the first overlap region as Ia, the one of the two
sub-pixel regions being a sub-pixel region in which one
first-direction end of the candidate first space is located,
and (ii) defining a region of the other one of the two
sub-pixel regions that overlaps with the candidate first
space as a second overlap region, and denoting a
plan-view surface area of the second overlap region as
Ib, the other one of the two sub-pixel regions being a
sub-pixel region in which the other first-direction end
of the candidate first space is located,

the dam portion is formed according to the first forming
method at the candidate forming position when
Ja<axH and Ib<axH are fulfilled, and

the dam portion is a pair of dams formed according to a
second forming method forming the dam portion at
higher speed than the first forming method when
axHsla and axHsIb are fulfilled, the dams, in plan
view, each extending in the second direction from the
first bank having the defect portion to an adjacent first
bank, and respectively formed on two second banks
adjacent to the second bank with which the candidate
first space overlaps.

12. The bank repair method of claim 11, wherein

when the candidate first space, in plan view, spans over a
second bank and across two sub-pixel regions between
which the second bank is located in the first direction,
and Ta<oxH and axHsIb are fulfilled,

when denoting a length of a sub-pixel region in the first
direction as L, and denoting a distance in the first
direction between the one first-direction end of the
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candidate first space and an end portion of the second
bank with which the candidate first space overlaps that
is at a side of the one first-direction end of the candidate
first space as da,

the dam portion is a pair of a first dam and a second dam
when da<a.xL is fulfilled, the first dam formed accord-
ing to the first forming method at a position corre-
sponding to the one first-direction end of the candidate
first space and the second dam formed according to the
second forming method on one of two second banks
adjacent to the second bank with which the candidate
first space overlaps that is at a side of the other
first-direction end of the candidate first space, and the
dam portion is formed according to the first forming
method at the candidate forming position when
axl=da is fulfilled.

13. The bank repair method of claim 9, wherein

the dam portion comes in contact with a first bank
adjacent to the first bank having the defect portion at
some point along a path between the two points.

14. The bank repair method of claim 9, wherein

the dam portion does not come in contact with a first bank
adjacent to the first bank having the defect portion.

15. The bank repair method of claim 1, wherein

in the forming of the dam portion, a protruding portion is
formed in addition to the dam portion, the protruding
portion protruding upward from a top surface of each of
the first bank having the defect portion and an adjacent
first bank at a portion coming in contact with the dam
portion.

16. The bank repair method of claim 1, wherein

a height of the second banks from the top surface of the
substrate is equal to a height of the first banks from the
top surface of the substrate, and

the dam portion is not formed in a sub-pixel region in
which axHsl is fitted.

17. The bank repair method of claim 1, wherein

the first forming method forms the dam portion by using
a needle dispenser.

18. The bank repair method of claim 2, wherein

the second forming method forms the dam portion by
using a nozzle dispenser.

19. The bank repair method of claim 1, wherein

a=0.2.

20. A manufacturing method of an organic EL display
device, comprising:

forming the dam portion according to the bank repair
method of claim 1; and

after forming the dam portion, forming the light-emitting
layers in the concave spaces by ejecting ink droplets
into the concave spaces by using a nozzle head,
wherein

in the forming of the light-emitting layers, ink droplets are
¢jected from the nozzle head to arrive in both the first
space and the second space.

21. An organic EL display device comprising:

a substrate;

first banks and second banks disposed over the substrate;
and

light-emitting layers disposed in concave spaces that the
first banks define over the substrate, wherein

the first banks are elongated in a first direction and spaced
away from one another in a second direction, and the
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second banks are elongated in the second direction and
spaced away from one another in the first direction, the
first direction and the second direction being different
directions along a top surface of the substrate and
intersecting with one another,

the first banks include a first bank having a defect portion,
the defect portion being a foreign particle or a missing
portion of the first bank, and

a dam portion is disposed in each of adjacent concave
spaces between which the first bank having the defect
portion is located in the second direction, a dam portion
formed in a concave space partitioning a light-emitting
layer disposed in the concave space into a first light-
emitting layer in a vicinity of the defect portion and a
second light-emitting layer outside the vicinity of the
defect portion.

22. The organic EL display device of c¢laim 21, wherein

a light-emission color of the first light-emitting layer
differs from a light-emission color of the second light-
emitting layer, and

the light-emission color of the first light-emitting layer is
a mixture of light-emission colors of second light-
emitting layers respectively disposed in the adjacent
concave spaces.

23. The organic EL display device of claim 21, wherein

a height of the second banks from the top surface of the
substrate 1s smaller than a height of the first banks from
the top surface of the substrate, and

when (i) defining a region surrounded by a pair of
adjacent first banks and a pair of adjacent second banks
as a sub-pixel region, and denoting a plan-view surface
area of a sub-pixel region as H, and (ii) denoting a
plan-view surface area of the first light-emitting layer
as I,

I<axH is fulfilled, where a fulfills 0.05<a<0.9,

in plan view, the first light-emitting layer does not overlap
with any second bank, or one of two first-direction ends
of the first light-emitting layer overlaps with a second
bank, and

the dam portion has a first width.

24. The organic EL display device of claim 21, wherein

a height of the second banks from the top surface of the
substrate is smaller than a height of the first banks from
the top surface of the substrate,

when defining a region surrounded by a pair of adjacent
first banks and a pair of adjacent second banks as a
sub-pixel region, the first light-emitting layer, in plan
view, spans over a second bank and across two sub-
pixel regions between which the second bank is located
in the first direction,

when (i) denoting a plan-view surface area of a sub-pixel
region as H, (ii) defining a region of one of the two
sub-pixel regions that overlaps with the first light-
emitting layer as a first overlap region, and denoting a
plan-view surface area of the first overlap region as Ia,
the one of the two sub-pixel regions being a sub-pixel
region in which one first-direction end of the light-
emitting layer is located, and (iii) defining a region of
the other one of the two sub-pixel regions that overlaps
with the first light-emitting layer as a second overlap
region, and denoting a plan-view surface area of the
second overlap region as Ib, the other one of the two
sub-pixel regions being a sub-pixel region in which the
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other first-direction end of the light-emitting layer is
located, Ta<axH and Ib<axH are fulfilled, and

the dam portion has a first width.

25. The organic EL display device of claim 21, wherein

the dam portion is a pair of dams each having a first width
and extending from different ones of two points on the
first bank having the defect portion to an adjacent first
bank, the defect portion being located between the two
points in the first direction.

26. The organic EL display device of claim 25, wherein

the dams extend along the second direction.

27. The organic EL display device of claim 25, wherein

the dams extend in parallel in a direction intersecting with
the second direction.

28. The organic EL display device of claim 25, wherein

the dams are located at a distance from one another, the
distance decreasing with increasing distance from the
first bank having the defect portion.

29. The organic EL display device of claim 21, wherein

the dam portion extends between two points on the first
bank having the defect portion while detouring around
the defect portion, the defect portion being located
between the two points in the first direction.

30. The organic EL display device of claim 29, wherein

the dam portion comes in contact with a first bank
adjacent to the first bank having the defect portion at
some point along a path between the two points.

31. The organic EL display device of claim 29, wherein
the dam portion does not come in contact with a first bank
adjacent to the first bank having the defect portion.
32. The organic EL display device of claim 21, wherein
a height of the second banks from the top surface of the
substrate is smaller than a height of the first banks from

the top surface of the substrate,

when defining a region surrounded by a pair of adjacent
first banks and a pair of adjacent second banks as a
sub-pixel region, the first light-emitting layer, in plan
view, spans over a second bank across two sub-pixel
regions between which the second bank is located in
the first direction,

the dam portion has a first width and extends between two
points on the first bank having the defect portion while
detouring around the defect portion, the defect portion
being located between the two points in the first direc-
tion,

when (i) denoting a plan-view surface area of a sub-pixel
region as H, (ii) defining a region of one of the two
sub-pixel regions that overlaps with the first light-
emitting layer as a first overlap region, and denoting a
plan-view surface area of the first overlap region as Ia,
the one of the two sub-pixel regions being a sub-pixel
region in which one first-direction end of the light-
emitting layer is located, (iii) defining a region of the
other one of the two sub-pixel regions that overlaps
with the first light-emitting layer as a second overlap
region, and denoting a plan-view surface area of the
second overlap region as Ib, the other one of the two
sub-pixel regions being a sub-pixel region in which the
other first-direction end of the light-emitting layer is
located, (iv) denoting a length of a sub-pixel region in
the first direction as L, and (v) denoting a distance in
the first direction between the one first-direction end of
the first light-emitting layer and an end portion of the
second bank with which the first light-emitting layer
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overlaps at a side of the one first direction end of the
first light-emitting layer as da,

la<axH, axH=Ib, and axI=da are fulfilled.

33. The organic EL display device of claim 21, wherein

a height of the second banks from the top surface of the
substrate is smaller than a height of the first banks from
the top surface of the substrate,

when defining a region surrounded by a pair of adjacent
first banks and a pair of adjacent second banks as a
sub-pixel region, the first light-emitting layer, in plan
view, spans over a second bank and across two sub-
pixel regions between which the second bank is located
in the first direction,

the dam portion is a pair of a first dam and a second dam,

the first dam has a first width, is disposed at one first-
direction side of the second bank with which the first
light-emitting layer overlaps, and extends in the second
direction from the first bank having the defect portion
to an adjacent first bank,

the second dam has a second width greater than the first
width, is disposed on a second bank that is adjacent to
the second bank with which the first light-emitting
layer overlaps and is located at the other first-direction
side of the second bank with which the first light-
emitting layer overlaps, and extends in the second
direction from the first bank having the defect portion
to the adjacent first bank, and

when (i) denoting a plan-view surface area of a sub-pixel
region as H, and (ii) defining a region of one of the two
sub-pixel regions that overlaps with the first light-
emitting layer as a first overlap region, and denoting a
plan-view surface area of the first overlap region as Ia,
the one of the two sub-pixel regions being a sub-pixel
region at the one first-direction side of the second bank
with which the first light-emitting layer overlaps,
la<axH is fulfilled.

34. The organic EL display device of claim 21, wherein

a height of the second banks from the top surface of the
substrate is smaller than a height of the first banks from
the top surface of the substrate,

the defect portion does not overlap with any second bank
in plan view, and
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the dam portion is a pair of dams each having a second
width, the dams respectively disposed on two adjacent
second banks between which the defect portion is
located in the first direction and each extending in the
second direction from the first bank having the defect
portion to an adjacent first bank.

35. The organic EL display device of claim 21, wherein

a height of the second banks from the top surface of the
substrate is smaller than a height of the first banks from
the top surface of the substrate,

the defect portion overlaps with a second bank in plan
view, and

the dam portion is a pair of dams each having a second
width, the dams respectively disposed on two second
banks between which the second bank overlapping with
the defect portion is located in the first direction and
each extending in the second direction from the first
bank having the defect portion to an adjacent first bank.

36. The organic EL display device of claim 21 further

comprising

a protruding portion protruding upward from a top surface
of each of the first bank having the defect portion and
an adjacent first bank at a portion coming in contact
with the dam portion.

37. The organic EL display device of claim 21, wherein

a height of the second banks from the top surface of the
substrate is equal to a height of the first banks from the
top surface of the substrate,

when (i) defining a region surrounded by a pair of
adjacent first banks and a pair of adjacent second banks
as a sub-pixel region, and denoting a plan-view surface
area of a sub-pixel region as H, and (ii) denoting a
plan-view surface area of the first light-emitting layer
as I, I<axH is fulfilled, where a fulfills 0.05<a<0.9,
and

the dam portion has a first width.

38. The organic EL display device of claim 23, wherein

the first width is between 5 um and 20 pum.

39. The organic EL display device of claim 33, wherein

the second width is between 10 um and 50 pum.
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