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(57) ABSTRACT

A method for manufacturing an organic EL panel includes:
applying sealing resin for forming a sealing resin layer to a
plurality of spots on an application target surface of one of an
EL substrate and aCF substrate, the application target surface
being a surface to which the sealing resin is to be applied, and
stacking the EL substrate and the CF substrate one on top of
the other after the sealing resin is applied, and when the
sealing resin is applied, the amount of the sealing resin
applied to a spot near an edge of the application target surface
is less than the amount of the sealing resin applied to a spot
further inward than the spot near the edge.
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FIG. 1
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FIG. 3
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FIG. 10
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METHOD FOR MANUFACTURING ORGANIC
EL PANEL

TECHNICAL FIELD

[0001] Thepresent disclosure relates to amethod for manu-
facturing an organic electroluminescent (EL) panel which
includes an organic EL element.

BACKGROUND ART

[0002] An organic EL panel which includes organic EL
elements is known as an image display device which includes
current-drive light emitting elements. This organic EL panel
is a self-emissive display panel having organic EL elements
disposed between two glass substrates, and may be used as a
light source of a lighting device.

[0003] Patent Literature 1 discloses a display panel in
which an EL substrate having organic EL elements formed on
oneside and a color filter (CF) substrate on which acolor filter
is formed are opposed to one another with a sealing resin layer
therebetween, and sealed together at the edge portions by a
fritted glass portion and a seal portion.

CITATION LIST
Patent Literature
[0004] [PTL 1] International Publication No. WO 2012/
011268
SUMMARY OF INVENTION
Technical Problem
[0005] The present disclosure provides a method for manu-

facturing an organic EL panel, according to which a resin
layer is highly accurately formed between a second substrate
and an EL substrate which includes a first substrate and an
organic EL element.

Solution to Problem

[0006] A method for manufacturing an organic EL panel
according to the present disclosure is a method for manufac-
turing an organic electroluminescent (EL) panel which
includes: an EL substrate that includes a first substrate and an
organic EL element stacked on the first substrate; and a sec-
ond substrate disposed in a position opposed to the first sub-
strate with the organic EL element and a resin layer between
the second substrate and the first substrate, the method includ-
ing: (a) applying resin for forming the resin layer to a plurality
of spots on an application target surface of one of the EL
substrate and the second substrate, the application target sur-
face being a surface to which the resin is to beapplied; and (b)
stacking the EL substrate and the second substrate one on top
of another after step (a), wherein in step (a), an amount of the
resin applied to a spot near an edge of the application target
surface is less than an amount of the resin applied to a spot
further inward than the spot near the edge.

Advantageous Effects of Invention

[0007] A method for manufacturing an organic EL panel
according to the present disclosure allows highly accurately
forming a resin layer between a second substrate and an EL
substrate which includes a first substrate and an organic EL
element.
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BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 is an external perspective view of an image
display device according to an embodiment.

[0009] FIG. 2is an exploded perspective view of the image
display device according to the embodiment.

[0010] FIG. 3 is a cross-sectional schematic diagram of an
organic EL panel according to the embodiment.

[0011] FIG. 4isa partial cutaway perspective view of an EL
substrate according to the embodiment.

[0012] FIG. 5is aperspective view illustrating examples of
pixel banks of the EL, substrate according to the embodiment.
[0013] FIG. 6is anelectrical diagram illustrating a configu-
ration of a pixel circuit of the EL substrate according to the
embodiment.

[0014] FIG. 7A is a plan view illustrating features of a
process of applying sealing resin according to the embodi-
ment.

[0015] FIG. 7B is a flowchart illustrating a basic flow of a
method for manufacturing the organic EL panel according to
the embodiment.

[0016] FIG. 8is a perspective view illustrating a schematic
configuration of an application device for use in manufacture
of the organic EL panel according to the embodiment.
[0017] FIG. 9 illustrates a schematic configuration of a
resin discharge device for use in application of sealing resin
according to the embodiment.

[0018] FIG. 10 is a plan view illustrating a distribution of
application spots on an application target surface according to
the embodiment.

[0019] FIG. 11 is a schematic diagram illustrating a cross
section corresponding to FIG. 10.

[0020] FIG. 12 is across-sectional schematic diagram illus-
trating a stack process executed after the application of seal-
ing resin.

[0021] FIG. 13 is a cross-sectional schematic diagram of
the organic EL panel which has been subjected to, for
instance, a pressure application process and a curing process
after the stack process.

[0022] FIG. 14 is a plan view illustrating a distribution of
application spots on the application target surface according
to a variation of the embodiment.

DESCRIPTION OF EMBODIMENTS

[0023] The inventor of the present application has found
that a conventional organic EL panel has the following prob-
lems.

[0024] In the conventional organic EL panel, an EL sub-
strate and a glass substrate (CF substrate) on which a color
filter is formed are bonded via a resin layer, as with a display
device disclosed in PTL 1 above, for example.

[0025] The above resin layer has a role of sealing organic
BL elements. Thus, the resin layer is referred to as a “sealing
resin layer”, and the resin used as the material of the layer is
referred to “sealing resin”, for example.

[0026] The EL substrate and the CF substrate are bonded
following the procedure below, for example. Specifically, a
dam is formed by applying resin along edges of the CF sub-
strate on the color filter side (inner surface) and sealing resin
is applied inside the dam. After that, the EL substrate is
stacked on the side of the CF substrate to which sealing resin
is applied. The stacked substrates are subjected to, for
instance, a pressure application process and a curing process,
thus completing the organic EL panel.
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[0027] Here, for example, a fixed amount of sealing resin is
applied to an inner surface of a CF substrate at regular intet-
vals when sealing resin is applied to the CF substrate, as
disclosed in PTL 1 mentioned above. For example, drops of a
fixed amount of sealing resin are discharged (dripped) by
piezo drive onto the inner surface of the CF substrate, at
regular intervals and in matrix form.

[0028] Specifically, sealing resin is applied in dot form to a
plurality of spots on the inner surface of the CF substrate, and
an EL substrate is stacked thereon and pressed. In this man-
ner, sealing resin dots expand on the inner surface of the CF
substrate. After that, the stacked substrates are subjected to,
for instance, a pressure application process so that a sealing
resin layer is formed between the CF substrate and the EL
substrate, in a spatial region inside the dam on the CF sub-
strate.

[0029] Here, when the sealing resin layer is formed in this
manner, a plurality of sealing resin dots each expand radially
(substantially concentrically) from the application spot where
the dot resin is applied. In contrast, a dam which defines a
planar region where sealing resin is applied has a rectangular
shape. Specifically, the dam is formed along the edges of the
inner surface of the CF substrate such that four linear walls
define a region where sealing resin is to be present.

[0030] Thus, a spot to which resin is applied may be set
away from the dam to prevent protrusion of the sealing resin
layer that is expanding radially (substantially concentrically)
beyond the linear dam. Yet, this causes a problem that the
sealing resin layer is insufficiently formed at and near the
dam.

[0031] In this manner, if a fixed amount of sealing resin is
applied to a plurality of'spots at regular intervals in a region of
the CF substrate surrounded by the dam, problems may arise
atand near the dam that the sealing resin protrudes beyond the
dam and a gap in the sealing resin layer is generated due to
excessive and insufficient amounts of the applied sealing
resin.

[0032] Note that the gap in the sealing resin layer may
contain air including moisture, and consequently organic EL
elements, for instance, may be damaged by the moisture.
Accordingly, when manufacturing an organic EL panel, it is
important to prevent a gap, independently of whether the
location of a gap is within an area for displaying an image.
[0033] Conventionally, when sealing resin for filling a
space between two types of substrates (two substrates) is
applied to the inner surface of one of the substrates in the
manufacture of an organic EL panel, a fixed amount of sealing
resin is applied to a plurality of spots at equal intervals, as
described above. In this manner, sealing resin in an amount
necessary for forming a sealing resin layer can be evenly
distributed over a surface to which sealing resin is to be
applied.

[0034] However, the eventual shape (presence area) of the
sealing resin layer formed between the two substrates
depends on expansion of sealing resin dots, and thus prob-
lems as described above easily arise such as protrusion of the
sealing resin beyond the dam or generation of a gap at and
near the dam.

[0035] The present disclosure has been conceived based on
such experiences, and the inventor of the present application
has obtained, as a result of diligent examination, an idea fora
method for manufacturing an organic EL panel, according to
which a resin layer is highly accurately formed between two
types of substrates included in the organic EL panel.
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[0036] The following describes an embodiment with refer-
ence to the drawings as appropriate. An excessively detailed
description may be omitted, however. For example, a detailed
description of a matter already known well and a redundant
description of substantially the same configuration may be
omitted. This aims to prevent the following description from
being unnecessarily redundant, and to facilitate the under-
standing of persons skilled in the art.

[0037] Note that the inventor of the present application
provides the accompanying drawings and the following
description in order that persons skilled in the art sufficiently
understand the present disclosure, and does not intend to limit
the disclosed subject matter of the claims by these.

[0038] Thefollowing describes an embodiment and a varia-
tion thereof, with reference to FIGS. 1 to 14. The first
describes a schematic configuration of an image display
device according to the embodiment, with reference to FIGS.
1and2.

1-1. Schematic Configuration of Mage Display
Device

[0039] FIG. 1 1is an external perspective view of an image
display device 1 according to an embodiment.

[0040] FIG. 2is an exploded perspective view of the image
display device 1 according to the embodiment.

[0041] As illustrated in FIGS. 1 and 2, the image display
device 1 according to the present embodiment includes an
organic EL panel 10 which displays an image on the front,
circuit boards 50 and 51 disposed on the back side of the
organic EL panel 10, and a back cover 40. The back cover 40
is disposed on the side where the circuit boards 50 and 51 are
disposed, which is the side opposite the organic EL panel 10.
[0042] In the present embodiment, the image display
device 1 further includes a chassis 21 which is disposed
between the organic EL panel 10 and the circuit boards 50,
and holds the organic EL panel 10. The circuit boards 50 and
51 are disposed on the side (back side) of the chassis 21
opposite the organic EL, panel 10.

[0043] In addition, the image display device 1 further
includes a rectangular rim-shaped frame (frame) 30 which
covers the edges of the organic EL panel 10 on the front side.
The frame 30 and the back cover 40 are formed using resin
material, for example.

[0044] In this manner, the image display device 1 has a
structure in which the organic EL panel 10 and the chassis 21
to which the circuit boards 50 and 51 are attached are dis-
posed between the frame 30 and the back cover 40.

[0045] The image display device 1 as described above is
achieved as, for example, a television receiver (television)
which outputs video signals and audio signals that are
obtained from, for instance, received broadcast waves.
[0046] Specifically, the organic EL panel 10 according to
the present embodiment is included, as a module which dis-
plays an image, in the image display device 1 which is a TV.
[0047] Each of the circuit boards 50 disposed on the back
side of the chassis 21 is a drive circuit board on which a drive
circuit (driver) which applies a signal voltage to the organic
EL panel 10. The circuit boards 50 are disposed along the
edges ofthe chassis 21 on the back side, and at the same time,
connected to the organic EL panel 10 via flexible cables.
[0048] The circuit boards 51 are attached in a predeter-
mined region which includes a center portion of the chassis 21
on the back side. Electronic circuits included in the circuit
boards 51 include a signal processing circuit which processes
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a received video signal, a control circuit which controls
operation of a scan drive circuit and a signal line drive circuit,
and a power supply circuit which receives power from the
outside and supplies the power to the circuits.

[0049] Note that although the image display device 1
includes other elements which are not illustrated in FIG. 2,
such as the flexible cables which connect the organic EL
panel 10 and the circuit boards 50, the illustration and
description of such other elements are omitted in order to
clearly show features of the organic EL panel 10 according to
the present disclosure.

[0050] The chassis 21 is a metal member, for example, and
has a protrusion 21e projecting from the side opposite the
organic EL panel 10.

[0051] Thechassis 21 according to the present embodiment
is a member formed by performing a press process, such as a
drawing process, on a rectangular metal sheet member (metal
plate) made of aluminum or iron, to form the protrusion 21a.
[0052] For example, the protrusion 21a can be formed by
drawing an aluminum plate having a thickness of 0.6 mm.
Forming the protrusion 21a (drawn portion) as described
above increases the rigidity of the chassis 21.

[0053] At least the center and edge portions of the chassis
21 are regions in which the protrusion 21a is not formed, and
since the circuit boards 50 and 51 are disposed in such
regions, the thicknesses of the circuit boards 50 and 51 have
no or little influence on the thickness of the image display
device 1.

[0054] The following describes a basic configuration of the
organic EL panel 10 included in the image display device 1
having the above configuration, with reference to FIGS. 3 to
6.

1-2. Organic EL Panel

[0055] FIG. 3 is a cross-sectional schematic diagram of the
organic EL panel 10 according to the embodiment. Note that
FIG. 3 schematically illustrates a part of a cross-section taken
along A-A in FIG. 2.

[0056] FIG.4isa partial cutaway perspective view ofan EL,
substrate 100 according to the embodiment.

[0057] FIG.5is aperspective view illustrating examples of
pixel banks of the EL substrate 100 according to the embodi-
ment.

[0058] As illustrated in FIG. 3, the organic EL panel 10
includes the EL substrate 100, a CF substrate 200, and a
sealing resin layer 180a between the EL substrate 100 and the
CF substrate 200.

[0059] Note that the organic EL panel 10 according to the
present embodiment is a top emission organic EL display
panel, and the CF substrate 200 disposed on the display
surface side has a transparent glass substrate as a base mate-
rial.

[0060] Specifically, the CF substrate 200 has a configura-
tionin which R (red), G (green), and B (blue) color filters (not
illustrated) are disposed on the upper surface of the glass
substrate as viewed in FIG. 3.

[0061] The EL substrate 100 has organic EL elements 130
stacked on a thin film transistor (TFT) substrate (TFT array
substrate) 101, and the surface of the EL substrate 100 on the
organic EL elements 130 side is sealed with sealing resin 180.
[0062] Specifically, the organic EL panel 10 according to
the present embodiment includes: the EL substrate 100 that
includes the TFT substrate 101 and the organic EL elements
130 stacked on the TFT substrate 101; and the CF substrate
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200 disposed in a position opposed to the EL substrate 100
with the organic EL element 130 and a sealing resin layer
180a between the CF substrate 200 and the TFT substrate
101. Note that the TFT substrate 101 is an example of a first
substrate, and the CF substrate 200 is an example of a second
substrate.

[0063] In addition, in the present embodiment, a dam por-
tion 160 is formed along edges of the inner surface (upper
surface in FIG. 3) of the CF substrate 200, and the sealing
resin layer 1804 is formed by applying the sealing resin 180 to
the region surrounded by the dam portion 160.

[0064] The dam portion 160 is formed with resin contain-
ing a granular material which functions as a spacer that
defines the space between the CF substrate 200 and the EL
substrate 100.

[0065] A description of a technique of applying the sealing
resin 180 in the present embodiment is given later, with ref-
erence to FIGS. 7A to 13.

[0066] More specifically, the EL substrate 100 according to
the present embodiment has a structure in which the TFT
substrate 101 which includes a plurality of thin-film transis-
tors disposed and the organic EL, elements (light emitting
units) 130 are stacked, as illustrated in FIG. 4. Note that FIGS.
4 and 5illustrate the EL substrate 100 such that the organic EL
elements 130 are located higher.

[0067] Theorganic EL elements 130 each include an anode
131 which is a lower electrode, an EL layer 132 which is a
light emitting layer that includes organic material, and a nega-
tive electrode 133 which is a transparent upper electrode.
[0068] The TFT substrate 101 has a structure in which
various elements, such as a gate electrode, are stacked above
a glass substrate, for example.

[0069] Specifically, the organic EL panel 10 has a structure
in which the organic EL elements 130, for instance, are
between the two glass substrates (the glass substrate of the
TFT substrate 101 and the glass substrate of the CF substrate
200), as a whole. The thickness of the organic EL panel 10
having such a structure is about 0.5 mm to 1.5 mm, for
example.

[0070] A plurality of pixels 110 are disposed in matrix form
on the TFT substrate 101, and each pixel 110 includes a pixel
circuit 120.

[0071] The organic EL elements 130 are formed in one-to-
one correspondence with the plurality of pixels 110, and the
pixel circuits 120 of the pixels 110 control light emission of
the organic EL elements 130. The organic EL elements 130
are formed on an interlayer insulation film (flattening film)
formed so as to cover the plurality of thin-film transistors.
[0072] 1In addition, the organic EL elements 130 each have
astructure in which the EL layer 132 is disposed between the
anode 131 and the negative electrode 133. A positive hole
transport layer is further formed and stacked between the
anode 131 and the EL layer 132, and an electron transport
layer is further formed and stacked between the EL layer 132
and the negative electrode 133. Note that another organic
functional layer may be provided between the anode 131 and
the negative electrode 133.

[0073] The pixel circuits 120 control the drive of the pixels
110. In addition, a plurality of gate wires (scanning lines) 140
disposed in the row direction of the pixels 110, a plurality of
source wires (signal wires) 150 disposed in the column direc-
tion of the pixels 110 50 as to intersect the gate wires 140, and
aplurality of power supply wires (omitted in FIG. 4) disposed
in parallel with the source wires 1505 are formed on the TFT
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substrate 101. The pixels 110 are separated by the gate wires
140 and the source wires 150 which are orthogonal to one
another, for example.

[0074] The gate wires 140 are each connected to one row of
gate electrodes of thin-film transistors which operate as
switching elements included in the pixel circuits 120. The
source wires 150 are each connected to one column of source
electrodes of thin-film transistors which operate as switching
elements included in the pixel circuits 120. The power supply
wires are each connected to one column of drain electrodes of
thin-film transistors which operate as driver elements
included in the pixel circuits 120.

[0075] Asillustrated in FIG. 5, the pixels 110 of the organic
EL panel 10 include three-color (red, green, blue) sub pixels
110R, 110G, and 110B. The sub pixels 110R, 110G, and
110B are disposed in matrix form on the display surface.
[0076] The sub pixels 110R, 110G, and 110B are separated
from one another by banks 111. The banks 111 are formed to
make a lattice such that protruding lines extending in parallel
with the gate wires 140 and protruding lines extending in
parallel with the source wires 150 intersect with one another.
Portions surrounded by the protruding lines (in other words,
openings of the banks 111) and the sub pixels 110R, 110G,
and 110B are in one-to-one correspondence. Note that
although the banks 111 are pixel banks in the present embodi-
ment, the banks 111 may be line banks.

[0077] The anode 131 is formed for each of the sub pixels
110R and 110G and 110B, on the interlayer insulation film
(flattening film) on the TFT substrate 101 and inside the
openings of the banks 111. Similarly, the EL layer 132 is
formed for the sub pixels 110R and 110G and 110B, on the
anode 131 and inside the openings of the banks 111. The
transparent negative electrode 133 is formed in a connected
manner above the banks 111 so as to cover the entire EL layer
132 (all the sub pixels 110R, 110G, and 110B).

[0078] Furthermore, the pixel circuits 120 are provided in
one-to-one correspondence with the sub pixels 110R, 110G,
and 110B, and the sub pixels 110R, 110G, and 110B and the
pixel circuits 120 in one-to-one correspondence therewith are
electrically connected by contact holes and relay electrodes.
Note that the sub pixels 110R, 110G, and 110B have the same
configurations, except that the portions of the EL layer 132
emit light having different colors.

[0079] Here, a description is given of acircuit configuration
of the pixel circuits 120 of the pixels 110 with reference to
FIG. 6. FIG. 6 is an electrical diagram illustrating the con-
figuration of the pixel circuits 120 in the organic EL panel 10
according to the embodiment.

[0080] As illustrated in FIG. 6, each pixel circuit 120
includes a thin-film transistor SwTr which operates as a
switching element, a thin-film transistor DrTr which operates
as a driver element, and a capacitor C which stores data to be
displayed using the corresponding pixel 110. In the present
embodiment, the thin-film transistor SwTr is a switching
transistor for selecting a pixel 110, and the thin-film transistor
DrTr is a drive transistor for driving the organic EL element
130.

[0081] The thin-film transistor SwTr includes a gate elec-
trode G1 connected to the gate wire 140, a source electrode S1
connected to the source wire 150, a drain electrode D1 con-
nected to a capacitor C and a gate electrode G2 of the thin-film
transistor DrTr, and a semiconductor film (not illustrated). If
a predetermined voltage is applied to the gate wire 140 and
the source wire 150 which are connected to the thin-film
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transistor SwTr, the voltage applied to the source wire 150 is
stored as a data voltage into the capacitor C.

[0082] The thin-film transistor Drlr includes the gate elec-
trode G2 connected to the drain electrode D1 of the thin-film
transistor SwTr and the capacitor C, a drain electrode D2
connected to a power supply wire 155 and the capacitor C, a
source electrode S2 connected to the anode 131 of the organic
EL element 130, and a semiconductor film (not illustrated).
The thin-film transistor DrTr supplies, from the power supply
wire 155 to the anode 131 of the organic EL element 130 via
the source electrode S2, a current corresponding to the data
voltage stored in the capacitor C. Accordingly, a drive current
flows from the anode 131 to the negative electrode 133 in the
organic EL element 130, thus causing the EL layer 132 to emit
light.

[0083] Note that the active matrix for controlling display
for each of the pixels 110 located at the intersections of the
gate wires 140 and the source wires 150 is employed for the
organic EL panel 10 having the above configuration. In this
mannet, the thin-film transistors SwTrand DrTr of each ofthe
pixels 110 (the sub pixels 110R, 110G, and 110B) cause the
corresponding organic EL, element 130 to selectively emit
light, thus displaying a desired image.

[0084] The following describes a method for manufactur-
ing the organic EL panel 10 having the above configuration,
focusing on a matter about a process of applying the sealing
resin 180 which is a feature of the present embodiment, with
reference to FIGS. 7A to 13.

1-3. Method for Manufacturing Organic EL Panel

[0085] The first describes a process of applying the sealing
resin 180 according to the present embodiment in outline with
reference to FIG. 7A.

1-3-1. Outline of Process of Applying Sealing Resin

[0086] FIG. 7A is a plan view illustrating a feature of the
process of applying the sealing resin 180 according to the
embodiment.

[0087] FIG. 7B is a flowchart illustrating a basic flow of a
method for manufacturing an organic EL panel according to
the embodiment.

[0088] In the application process according to the present
embodiment, the sealing resin 180 is applied to a plurality of
spots on the inner surface of the CF substrate 200 as illus-
trated in FIG. 7A. Specifically, a technique of discretely
applying the sealing resin 180 onto the inner surface of the CF
substrate 200 is employed.

[0089] Note that the organic EL panel 10 according to the
present embodiment is a top emission panel which displays
an image on the CF substrate 200, and thus colorless trans-
parent resin is employed as the sealing resin 180. Specifically,
aresin is employed which can be intentionally cured after the
resin is applied, such as ultraviolet curable epoxy resin, ultra-
violet curable acrylic resin, or thermosetting epoxy resin.
[0090] As illustrated in FIG. 7B, the method for manufac-
turing the organic EL. panel 10 according to the present
embodiment includes an application process (S10) and a
stack process (S20).

[0091] In the application process (S10), the sealing resin
180 for forming the sealing resin layer 180« is applied to a
plurality of spots on an application target surface of one of the
EL substrate 100 and the CF substrate 200, the application
target surface being a surface to which the sealing resin 180 is
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to be applied. In the present embodiment, the sealing resin
180 is applied to a plurality of spots on an application target
surface 210 of the CF substrate 200.

[0092] Inthe stack process (S20), the EL substrate 100 and
the CF substrate 200 are stacked one on top of the other after
the application process.

[0093] The application process (S10) according to the
present embodiment further has a feature that the amount of
the sealing resin 180 applied to a spot near an edge of the
application target surface 210 is less than the amount of the
sealing resin 180 applied to a spot further inward than the spot
near the edge.

[0094] Specifically, in the application process (S10),
among the amounts of the sealing resin 180 applied to two
spots on the application target surface 210, the amount of the
sealing resin 180 applied to a spot near an edge of the appli-
cation target surface 210 is less than the amount of the sealing
resin 180 applied to a spot distant from an edge of the appli-
cation target surface 210.

[0095] Specifically, in the present embodiment, as illus-
trated in FIG. 7A, the inner surface of the CF substrate 200
(the surface on the EL substrate 100 side) is handled as a
surface (application target surface) to which the sealing resin
180 for forming the sealing resin layer 180a is to be applied.
[0096] More specifically, the dam portion 160 formed by
linearly applying resin is provided along the edges of the
inner surface of the CF substrate 200, and the inside region
surrounded by the dam portion 160 is the application target
surface 210.

[0097] The application target surface 210 is divided into an
edge region 211 and an inner region 212 which is further
inward than the edge region 211. Note that the inner region
212 in the present embodiment is an example of a first inner
region.

[0098] The edge region 211 is a region in a predetermined
area near the edges of the CF substrate 200 (the edges of the
application target surface 210). For example, if the organic
EL panel 10 has about a 40 inch to 50 inch screen size, an
about 10 mm to 30 mm region from the edges of the CF
substrate 200 is handled as the edge region 211. In addition,
the whole region further inward than the edge region 211 is
handled as the inner region 212. Note that the width of the
dam portion 160 perpendicular to the longitudinal direction in
plan view is about 0.5 mm to 1.5 mm, for example.

[0099] In the present embodiment, in the edge region 211
and the inner region 212 divided as described above, an
amount (first amount) of the sealing resin 180 applied to a
spot in the edge region 211 is less than an amount (second
amount) of the sealing resin 180 applied to a spot in the inner
region 212.

[0100] In order to thus apply the sealing resin 180 to a
plurality of spots on the application target surface 210, for
example, an application device is used which applies the
sealing resin 180 by discharging the sealing resin 180 drop-
wise through one or more nozzles.

1-3-2. Example of Configuration of Application
Device

[0101] FIG. 81is a perspective view illustrating a schematic
configuration of an application device 500 for use in manu-
facture of the organic EL panel 10 according to the embodi-
ment.

[0102] The application device 500 illustrated in FIG. 8
includes a table 510 which holds the CF substrate 200 in an
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orientation parallel to the XY plane, and a head 530 which
applies the sealing resin 180 to the CF substrate 200 held on
the table 510.

[0103] The head 530 is movable in the X axial direction
along a beam 520 elongated in the X axial direction. The
beam 520 is movable in the Y axial direction relative to the
table 510. In this manner, the head 530 is movable in direc-
tions parallel to the XY plane. In addition, the head 530
includes one or more nozzles for discharging the sealing resin
180 dropwise.

[0104] Inthe application device 500 having the above con-
figuration, the head 530 repeats movement in directions par-
allel to the XY plane, stop, and discharge of the sealing resin
180, thus applying the sealing resin 180 to a plurality of spots
on the application target surface 210 of the CF substrate 200.
[0105] For example, a syringe-extrusion resin discharge
device is employed as a mechanism of the head 530, for
discharging drops of the sealing resin 180.

[0106] FIG. 9 illustrates a schematic configuration of a
resin discharge device 531 for use in the application of the
sealing resin 180 in the embodiment.

[0107] The resin discharge device 531 according to the
present embodiment discharges the sealing resin 180 using
the syringe extrusion method.

[0108] The resin discharge device 531 includes a syringe
532 which is a cylinder in which the sealing resin 180 is
contained, a plunger 533 which is inserted in the syringe 532
and moves in the axial direction (vertical direction in FIG. 9)
of the syringe 532, and a motor 535 which drives the move-
ment of the plunger 533.

[0109] Forexample, a ball screw which converts rotation of
the shaft of the motor 535 into linear motion of the plunger
533 drives the movement of the plunger 533. In addition, the
syringe 532 includes, at the lower end thereof, a nozzle 536
having a hole for discharging the sealing resin 180 dropwise.
[0110] Specifically, in the resin discharge device 531, the
plunger 533 applies pressure to the sealing resin 180 con-
tained inside the syringe 532, thus discharging the sealing
resin 180 dropwise. In addition, by the plunger 533 moving
upward, the sealing resin 180 is supplied to the syringe 532
from a tank 550 connected to the resin discharge device 531.
[0111] The head 530 includes one or more resin discharge
devices 531 having the above configuration. For example, the
head 530 includes five resin discharge devices 531 aligned in
the Y axial direction.

[0112] For example, a controller (not illustrated) included
in the application device 500 controls movement of the head
530 and operation of the one or more resin discharge devices
531.

[0113] In the application device 500, drops of the sealing
resin 180 are discharged from the resin discharge device 531
abovea plurality of spots on the application target surface 210
(see FIG. 7A) of the CF substrate 200, according to the
control of the controller. This applies the sealing resin 180 to
each of the plurality of spots.

[0114] Note that the controller is achieved by a computer
which includes a central processing unit (CPU), a storage
device, and an interface for inputting and outputting informa-
tion, for example. The controller executes a program for
controlling application operation of the head 530, which
allows the application device 500 to apply the sealing resin
180 to a plurality of spots on the application target surface
210.
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[0115] If the head 530 includes a plurality of resin dis-
charge devices 531, the resin discharge devices 531 simulta-
neously discharge the sealing resin 180, thus simultaneously
applying the sealing resin 180 to a plurality of spots on the
application target surface 210 (see FIG. 7A).

[0116] In the present embodiment, the application device
500 is controlled such that the sealing resin 180 is applied in
different manners to the edge region 211 and the inner region
212 of the application target surface 210, as illustrated in FIG.
TA.

[0117] The following describes a specific example of the
process of applying the sealing resin 180 according to the
present embodiment, with reference to FIGS. 10 to 13.

1-3-3. Specific Example of Process of Applying
Sealing Resin

[0118] FIG. 10 is a plan view illustrating a distribution of
application spots on the application target surface 210 accord-
ing to the embodiment. Note that FIG. 10 corresponds to an
enlarged view of an upper left portion of the CF substrate 200
illustrated in FIG. 7A.

[0119] FIG. 11 is a cross-sectional schematic diagram cor-
responding to FIG. 10. FIG. 12 is a cross-sectional schematic
diagram illustrating the stack process executed after the seal-
ing resin 180 is applied. F1G. 13 is a cross-sectional schematic
diagram of the organic EL panel 10 which has been subjected
to the stack process, and thereafter a pressure application
process and a curing process.

[0120] A description of, for instance, the process of apply-
ing the sealing resin 180 and the process of stacking the CF
substrate 200 and the EL substrate 100 which constitute a part
of the method for manufacturing the organic EL panel 10 is
given with reference to FIGS. 10 to 13.

[0121] The application process according to the present
embodiment includes an edge application process and a first
inner application process. Note that the following describes
the edge application process and the first inner application
process in the state order, yet either one of the edge applica-
tion process and the first inner application process is executed
prior to the other. In addition, at least a part of the edge
application process and the first inner application process
may be executed simultaneously.

[0122] Intheedge application process, the sealing resin 180
of apredetermined amount (first amount) is applied to each of
spots in the edge region 211 on the application target surface
210.

[0123] Inaddition, in the first inner application process, the
sealing resin 180 of a second amount greater than the first
amount is applied to each of one or more spots in the inner
region 212 on the application target surface 210.

[0124] Specifically, as illustrated in FIGS. 10 and 11, an
amount (first amount) of the sealing resin 180 applied to a
spot near an edge of the application target surface 210 is less
than an amount (second amount) of the sealing resin 180
applied to a spot further inward than the spot near the edge.
[0125] Inaddition, a first application spot count which indi-
cates how many spots per unit area the sealing resin 180 of the
first amount is applied is greater than a second application
spot count which indicates how many spots per unit area the
sealing resin 180 of the second amount is applied. Specifi-
cally, if the number of application spots in the edge region 211
and the number of application spots in the inner region 212
are compared on the per unit area basis, the number of appli-
cation spots in the edge region 211 is greater.
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[0126] For example, as illustrated in FIG. 10, if the area of
one rectangular region surrounded by the fine dotted line is a
unit area, the first application spot count is “4”, and the second
application spot count is “1.” In this case, for example, the
second amount is 4 times the first amount. Specifically, the
amount of the sealing resin 180 applied is controlled such that
atotal amount of the sealing resin 180 applied per unit area is
a fixed amount.

[0127] Accordingly, in the present embodiment, a small
unit amount of the sealing resin 180 is applied to a large
number of spots (per unit area) in the edge region 211, or
specifically, a region near the edges (rim) of the application
target surface 210 to which the sealing resin 180 is to be
applied. In contrast, a large unit amount of the sealing resin
180 is applied to a small number of spots (per unit area) in a
region distant from the edges (rim) of the application target
surface 210.

[0128] As described above, the sealing resin 180 is applied
to the edge region 211 and the inner region 212 in different
manners, and thus the sealing resin layer 180q is efficiently
formed with high accuracy.

[0129] Specifically, in the stack process (see FIG. 12)
executed after the application process described above, if the
EL substrate 100 is stacked on the CF substrate 200, the
sealing resin 180 at each application spot in the edge region
211 in plan view expands between the CF substrate 200 and
the EL substrate 100.

[0130] Inaddition, in the stack process, pressure is applied
to the EL substrate 100 and the CF substrate 200, which are
disposed opposed to one another and having the sealing resin
180 therebetween, in a vacuum chamber where atmospheric
pressure is adjusted to 10 pa or less, for example (pressure
application process). In this manner, the sealing resin 180
between the EL substrate 100 and the CF substrate 200 is
deaerated, which makes the region surrounded by the dam
portion 160 a closed region. After that, the pressure inside the
vacuum chamber is increased to atmospheric pressure. The
EL substrate 100 and the CF substrate 200 are pressed by the
pressure difference between the vacuum and atmospheric
pressure. As a result, the sealing resin 180 applied to a plu-
rality of spots on the application target surface 210 is further
expanded.

[0131] Note that resin which forms the dam portion 160 is,
for example, is the same resin (such as ultraviolet curable
resin) as that of the sealing resin 180, and is not yet cured
when the pressure is applied as described above. The resin
which forms the dam portion 160, however, includes, for
example, a plurality of spherical silica particles (having the
diameter of about 5 pm to 50 um, for example) as spacers.
Consequently, the distance between the CF substrate 200 and
the EL substrate 100 at the edges of the application target
surface 210 is limited to a predetermined distance depending
on the size of the spherical silica particles.

[0132] Accordingly, when the CF substrate 200 and the EL
substrate 100 come close to one another until the distance at
the edges of the application target surface 210 is decreased to
apredetermined distance, concentric expansion of the sealing
resin 180 from each of the application spots in the edge region
211 is limited in a comparatively small area. This is because
the amount of resin applied (the first amount) to each appli-
cation spotis comparatively small in the present embodiment.
[0133] Specifically, the sealing resin 180 expands such that
a group of small circles of the sealing resin 180 covers the
edge region 211 (or in other words, a region near the dam
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portion 160), and thus the sealing resin 180 in an amount
which causes protrusion of the sealing resin 180 beyond the
dam portion 160 is prevented from surging toward the dam
portion 160. As a result, the sealing resin 180 is prevented
from protruding beyond the edges of the CF substrate 200.
[0134] Inaddition, the number of application spots per unit
area is increased in the edge region 211 while the amount
(first amount) of the sealing resin 180 applied to each appli-
cation spot in the edge region 211 is reduced, in order to
prevent the sealing resin 180 from protruding beyond an edge.
In this manner, occurrence of insufficiency of the sealing
resin 180, or in other words, generation of a gap in the sealing
resin layer 180a s prevented at and near the dam portion 160.
[0135] In addition, a problem of protrusion of the sealing
resin 180, which is likely to occur in the edge region 211, does
notariseinthe inner region 212, and thus the sealing resin 180
of a comparatively large unit amount (the second amount) is
applied to a small number of spots (per unit area).

[0136] To summarize the above application process, a
small unit amount of the sealing resin 180 is applied to a
plurality of spots densely in the edge region 211, whereas in
the inner region 212, a large unit amount of the sealing resin
180 is applied to a plurality of spots less densely. Specifically,
the sealing resin 180 is applied with accuracy prioritized in
the edge region 211, whereas in the inner region 212, the
sealing resin 180 is applied with efficiency prioritized.
[0137] This prevents protrusion of the sealing resin 180 and
generation of a gap in the edge region 211, and allows the
sealing resin 180 to be applied efficiently to the inner region
212.

[0138] Here, the inner region 212 is an area of the applica-
tion target surface 210, which is comparatively distant from
the dam portion 160 and which is not substantially influenced
by the dam portion 160, with respect to a distance between the
CF substrate 200 and the EL substrate 100.

[0139] Thus, the flexibility of the thickness of the sealing
resin 180 in the inner region 212 is comparatively high.
Accordingly, even if the sealing resin 180 is applied with
efficiency prioritized as described above, a problem that
decreases theaccuracy of forming the sealing resinlayer 180a
does not substantially occur.

[0140] Note that the application process, the stack process,
and the pressure application process described above are con-
ducted, and thereafter the organic EL panel 10 is irradiated
with ultraviolet rays (curing process) from the CF substrate
200side, for example. This cures the sealing resin 180 and the
dam portion 160 which are made of ultraviolet curable resin,
and forms the sealing resin layer 180a between the CF sub-
strate 200 and the EL substrate 100, as illustrated in FIG. 13.

1-4. Advantageous Effects and Others

[0141] As described above, the image display device 1
according to the present embodiment includes the organic EL
panel 10. The organic EL panel 10 has a structure where the
EL substrate 100 and the CF substrate 200 are disposed with
the sealing resin layer 180qa therebetween.

[0142] A method for manufacturing the organic EL panel
10 includes the process of applying the sealing resin 180 to a
plurality of spots on the application target surface 210 of the
CF substrate 200. In the application process, the amount of
the sealing resin 180 applied to a spot near an edge of the
application target surface 210 is less than the amount of the
sealing resin 180 applied to a spot further inward than the spot
near the edge.
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[0143] In this manner, the sealing resin 180 is applied in
small amounts in an area near the edges of the application
target surface 210 where a problem of protrusion of the seal-
ing resin 180 easily arises. Furthermore, in an area where a
problem of the protrusion of the sealing resin 180 does not
arise, the sealing resin 180 can be efficiently applied in com-
paratively large amounts.

[0144] Specifically, the method for manufacturing the
organic EL panel 10 according to the present embodiment
allows the sealing resin layer 180a disposed between the CF
substrate 200 (second substrate) and the EL substrate 100
which includes the TFT substrate 101 (first substrate) and the
organic EL elements 130 to be formed with high accuracy. In
addition, the method prevents a fall of working efficiency of
the entire process of applying the sealing resin 180 due to
forming the sealing resin layer 180a with high accuracy.
[0145] Inaddition, the application process according to the
present embodiment includes the edge application process
and the first inner application process, and as described
above, in the edge application process, a small unit amount
(first amount) of the sealing resin 180 is applied to a large
number of spots (per unit area) in the edge region 211. In
addition, in the first inner application process, a large unit
amount (second amount) of the sealing resin 180 is applied to
asmall number of spots (per unit area) in the inner region 212.
[0146] Specifically, the application of the sealing resin 180
to a plurality of spots is executed in the edge region 211 with
accuracy prioritized, and in the inner region 212, the applica-
tion of the sealing resin 180 to a plurality of spots is executed
with efficiency prioritized. Furthermore, the amount of the
sealing resin 180 applied is controlled such that a total amount
of the sealing resin 180 applied per unit area is a fixed amount
over the application target surface 210.

[0147] This allows highly accurate formation of the sealing
resin layer 1804 to be executed more efficiently.

[0148] In the application process, the plunger 533 applies
pressure to the sealing resin 180 contained in the syringe 532,
to discharge the sealing resin 180 dropwise, and accordingly,
the sealing resin 180 is applied to a plurality of spots on the
application target surface 210.

[0149] Specifically, the application of the sealing resin 180
is executed using the syringe extrusion method. Accordingly,
the following effects are achieved.

[0150] The syringe 532 has capacity for containing (keep-
ing) the sealing resin 180 necessary to be applied to one CF
substrate 200, for example. The volume of a drop formed by
one discharge from the syringe 532 as described above is
determined by a distance in which the plunger 533 moves
toward the nozzle 536 (see FIG. 9).

[0151] Accordingly, a comparatively wide range of the
amount of the sealing resin 180 discharged one time (the
application amount to one spot) can be set.

[0152] Inthis manner, for example, the sealing resin 180 is
applied more densely to a plurality of spots in the edge region
211, and application of the sealing resin 180 to one or more
spots in the inner region 212 can be more efficiently executed.
[0153] Note that in the method for manufacturing the
organic EL panel 10, a process different from the application
process described in the above embodiment may be executed
when the sealing resin 180 is applied to the application target
surface 210.

[0154] Inview ofthis, the following describes a variation of
the application process applicable as a part of the method for
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manufacturing the organic EL panel 10, focusing on a differ-
ence from the above embodiment.

2. Variation of Embodiment

[0155] FIG. 14 is a plan view illustrating a distribution of
application spots on the application target surface 210 accord-
ing to a variation of the embodiment.

[0156] Theapplication target surface 210 illustrated in FIG.
14 is sectioned into three areas, namely, an edge region 211,
a first inner region 2124, and a second inner region 2125.
[0157] The second inner region 212b is a region of the
application target surface 210, which is further inward than
the first inner region 212a.

[0158] In addition, in this variation, a unit amount of the
sealing resin 180 applied to the edge region 211 first amount),
aunit amount of the sealing resin 180 applied to the first inner
region 212a (second amount), and a unit amount of the seal-
ing resin 180 applied to the second inner region 2125 (third
amount) are greater in the stated order.

[0159] Specifically, the amount (application unit amount)
of the sealing resin 180 applied to each of a plurality of spots
on the application target surface 210 decreases with a
decrease in the distance from an edge of the application target
surface 210. In other words, the application unit amount
increases with distance from the edge of the application target
surface 210.

[0160] In order to achieve the application of the sealing
resin 180 in such a manner, the application process in the
above embodiment may further include a process as below.
Specifically, the application process further includes a second
inner side application process of applying the sealing resin
180 of the third amount greater than the second amount to
each of one or more spots in the second inner region 2125
which is a region of the application target surface 210 further
inward than the first inner region 212a. In addition, a second
application spot count which indicates how many spots per
unit area the sealing resin 180 of the second amount is applied
is greater than a third application spot count which indicates
how many spots per unit area the sealing resin 180 of the third
amount is applied.

[0161] Specifically, in this variation, if the area of one rect-
angular area surrounded by the fine dotted line is a unit area,
the first application spot count is “16”, the second application
spot count is “4”, and the third application spot count is “1.”
Note that in this case, the third amount is 16 times the first
amount, and the second amount is 4 times the first amount.
Specifically, the amount of the sealing resin 180 applied is
controlled such that the total amount of the sealing resin 180
applied per unit area is a fixed amount.

[0162] Accordingly, in this variation, the application unit
amount decreases with a decrease in the distance from the
edge of the application target surface 210, whereas the num-
ber of application spots per unit area increases with a decrease
in the distance from the edge of the application target surface
210.

[0163] Inthis manner, for example, the sealing resin 180 is
densely applied to many spots in the edge region 211 closest
to the dam portion 160, to minimize excessiveness and insuf-
ficiency of the sealing resin 180.

[0164] Inthe firstinner region 212a that is second closest to
the dam portion 160, the sealing resin 180 is applied to a
plurality of spots in small amounts, for example, so as not to
excessively supply the sealing resin 180 to the edge region
211.
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[0165] Furthermore, a problem such as the protrusion ofthe
sealing resin 180 does not occur in the second inner region
212 that is most distant from the dam portion 160, and thus
the sealing resin 180 is applied to a small number of spots (per
unit area) in largest amounts.

[0166] In this manner, the application target surface 210
may be sectioned into three or more areas according to the
distance from the edges (the distance from the dam portion
160). In this case, the application unit amount is decreased
with a decrease in the distance from the edge of the applica-
tion target surface 210 as described above. Furthermore, the
number of application spots per unit area is increased with a
decrease in the distance from the edge of the application
target surface 210.

[0167] In this manner, efficiency of the work of applying
the sealing resin 180 is increased while forming the sealing
resin layer 180« with higher accuracy.

[0168] Note that working efficiency and whether the seal-
ing resin layer 180q has a problem, forinstance, are examined
for each of the numbers of sectioned regions by, for example,
a simulation or a test conducted using the actual device, and
then how many regions the application target surface 210 is to
be sectioned may be determined according to the results. In
addition, the size of each region, for instance, may be deter-
mined as appropriate by, for example, a simulation or a test
conducted using the actual device.

[0169] Note that if the application process includes the
edge application process, the first inner application process,
and the second inner side application process, there is no
particular limitation to the order in which the three processes
are executed. In addition, at least a portion of two or more of
the three processes may be executed simultaneously.

3. Other Embodiments

[0170] The above has described the embodiment and the
variation thereof as examples of the technique disclosed in
this application. However, the technique according to the
present disclosure is not limited to these, and is also appli-
cable to embodiments as a result of appropriate change,
replacement, addition, and omission. Furthermore, elements
described in the above embodiment and the variation can be
combined to form a new embodiment. The following
describes other embodiments as examples.

[0171] For example, in the embodiment, the surface (inner
surface) of the CF substrate 200 on the color filter side is
handled as the application target surface 210, Thus, the seal-
ing resin 180 is applied to the CF substrate 200, and the EL
substrate 100 is staked thereon. However, the surface of the
EL substrate 100 on the organic EL element 130 side may be
handled as the application target surface. Thus, the sealing
resin 180 is applied to the EL substrate 100, and the CF
substrate 200 may be stacked thereon.

[0172] Even in this case, the sealing resin 180 applied to a
plurality of spots on the application target surface expands
between the EL substrate 100 and the CF substrate 200, which
is the same, and thus the sealing resin layer 180¢ can be
formed with high accuracy by the application process in the
above embodiment or variation.

[0173] Inaddition, the method of applying the sealing resin
180 is the syringe extrusion method in the above embodiment
(see FIG. 9). However, the method of applying the sealing
resin 180 is not limited to the syringe extrusion method. For
example, a resin discharge device which discharges (drips)
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the sealing resin 180 by piezo drive may apply the sealing
resin 180 to the CF substrate 200 or the EL substrate 100.
[0174] Specifically, if the device can change the amount of
resin applied to one spot as illustrated in, for example, FIGS.
10 and 14, such a device can be employed as a device that
applies the sealing resin 180 to the CF substrate 200 or the EL
substrate 100 independently of the method of applying resin.
[0175] In addition, the sealing resin 180 may be applied to
one spot on the application target surface 210 though dis-
charging operation (dripping operation) multiple times, for
example. Specifically, the sealing resin 180 in an amount
necessary for the one spot may be obtained through discharg-
ing operation (dripping operation) multiple times.

[0176] For example, assume the case where the application
process in the above embodiment or variation is executed
using a resin discharge device with a small range of discharge.
In this case, the resin discharge device may perform discharg-
ing operation multiple limes with respect to one spot on the
application target surface 210, thus applying the sealing resin
180 of an amount for the one spot.

[0177] In addition, the method for manufacturing the
organic EL panel 10 according to the embodiment and the
variation described above is applicable not only to a method
for manufacturing organic EL display panels which display
images, but also as a method for manufacturing organic EL
panels used as light sources of organic EL lights, for example.
[0178] Inthe above embodiment and variation, the amount
of the sealing resin 180 applied is controlled such that a total
amount of the sealing resin 180 applied per unit area is a fixed
amount. However, such a total amount of the sealing resin 180
applied per unit area may not be a strictly fixed amount.
Specifically, the total amount of the sealing resin 180 applied
per unit area may be different for locations of the application
target surface 210 within a range which does not allow occur-
rence of a problem such as generation of a gap in the sealing
resin layer 180a.

[0179] Inaddition, ifthe screen size ofthe organic EL panel
10 is comparatively small, a region which includes the center
of the application target surface 210 (the inner region 212 in
the embodiment or the second inner region 2125 in the varia-
tion) may have one application spot of the sealing resin 180,
for example. Specifically, in a region comparatively distant
from the edges of the application target surface 210, the
sealing resin layer 180a may be formed by applying the
sealing resin 180 having a comparatively large amount to one
spot.

[0180] In addition, the organic EL panel 10 in the present
embodiment may be achieved as a bottom emission organic
EL display panel which displays an image on a glass substrate
of the TFT substrate 101. In this case, the sealing resin 180
may not be colorless transparent resin. In addition, the sub-
strate (second substrate) disposed in a position opposed to the
EL substrate 100 (the first substrate) with the sealing resin
layer 180a therebetween may not be a transparent glass sub-
strate.

[0181] The above has described embodiments as examples
of the technique according to the present disclosure. For the
description, the accompanying drawings and the detailed
description are provided.

[0182] Thus, the elements illustrated in the accompanying
drawings and described in the detailed description may
include not only elements necessary for addressing the prob-
lem, but also elements not necessarily required for addressing
the problem, in order to illustrate the above technique.
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Accordingly, a fact that such unnecessarily required elements
are illustrated in the accompanying drawings and described in
the detailed description should not immediately lead to a
determination that such unnecessarily required elements are
required.

[0183] In addition, the embodiments described above are
intended to illustrate the technique according to the present
disclosure, and thus various changes, replacement, addition,
omission, and the like can be performed within the scope of
claims and equivalent thereof.

INDUSTRIAL APPLICABILITY

[0184] The present disclosure is applicable to organic EL
panels included in image display devices. Specifically, the
present disclosure is applicable to organic EL panels included
in television receivers, monitor displays, digital signage,
mobile terminals, tablet terminals, and table type displays. In
addition, the present disclosure is also applicable to organic
EL panels which serve as light sources of organic EL lights.

REFERENCE SIGNS LIST

[0185] 1 Image display device
[0186] 10 Organic EL panel
[0187] 21 Chassis

[0188] 21a Protrusion

[0189] 30 Frame

[0190] 40 Back cover

[0191] 50, 51 Circuit board
[0192] 100 EL substrate

[0193] 101 TFT substrate

[0194] 110 Pixel

[0195] 110B, 110G, 110R Sub pixel
[0196] 111 Bank

[0197] 120 Pixel circuit

[0198] 130 Organic EL element
[0199] 131 Anode

[0200] 132 EL layer

[0201] 133 Negative electrode
[0202] 140 Gate wire

[0203] 150 Source wire

[0204] 155 Power supply wire
[0205] 160 Dam portion

[0206] 180 Sealing resin

[0207] 180a Sealing resin layer
[0208] 200 CF substrate

[0209] 210 Application target surface
[0210] 211 Edge region

[0211] 212 Inner region

[0212] 212a First inner region
[0213] 2125 Second inner region
[0214] 500 Application device
[0215] 510 Table

[0216] 520 Beam

[0217] 530 Head

[0218] 531 Resin discharge device
[0219] 532 Syringe

[0220] 533 Plunger

[0221] 535 Motor

[0222] 536 Nozzle

[0223] 550 Tank

1. A method for manufacturing an organic electrolumines-
cent (EL) panel which includes: an EL substrate that includes
a first substrate and an organic EL element stacked on the first
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substrate; and a second substrate disposed in a position
opposed to the first substrate with the organic EL element and
a resin layer between the second substrate and the first sub-
strate, the method comprising:
(a) applying resin for forming the resin layer to a plurality
of spots on an application target surface of one of the EL
substrate and the second substrate, the application target
surface being a surface to which the resin is to be
applied; and
(b) stacking the EL substrate and the second substrate one
on top of another after step (a), wherein
in step (a), an amount of the resin applied to a spot near an
edge of the application target surface is less than an
amount of the resin applied to a spot further inward than
the spot near the edge.
2. The method according to claim 1, wherein
step (a) includes:
applying the resin of a first amount to each of a plurality
of spots in an edge region of the application target
surface, the edge region including the spot near the
edge; and

applying the resin of a second amount greater than the
first amount to each of one or more spots in a first
inner region of the application target surface, the first
inner region being further inward than the edge
region, and

a first application spot count which indicates how many
spots per unit area the resin of the first amount is applied
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is greater than a second application spot count which
indicates how many spots per unit area the resin of the
second amount is applied.
3. The method according to claim 2, wherein
step (a) further includes:
applying the resin of a third amount greater than the
second amount to each of one or more spots in a
second inner region of the application target surface,
the second inner region being further inward than the
first inner region, and
the second application spot count is greater than a third
application spot count which indicates how many spots
per unit area the resin of the third amount is applied.
4. The method according to claim 1, wherein
in step (a),
an application unit amount which is an amount of the resin
applied to each of the plurality of spots on the applica-
tion target surface decreases with a decrease in a dis-
tance from the edge of the application target surface, and
anumber of spots per unit area to which the resin is applied
increases with a decrease in the distance from the edge of
the application target surface.
5. The method according to claim 1, wherein
when the resin is applied to the plurality of spots on the
application target surface in step (a), a plunger applies
pressure to the resin which is contained in a syringe to
discharge the resin dropwise.
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