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(57) ABSTRACT

In a light emitting panel, organic EL panels are laminated in
a step-like shape in a front-back direction to form organic EL
panel groups, and the organic EL, panel groups are further
laminated in a step-like shape in a left-right direction. Each of
the organic EL panels comprises a power feed part at one side
of the transparent support substrate in the left-right direction.
The power feed part of each of the organic EL panels is
aligned with other power feed parts in the front-back direction
at one side of the left-right direction, and is disposed at a
position that allows the power feed part to overlap with a
laminate of an organic EL panel of an adjacent organic EL
panel group.
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LIGHT EMITTING PANEL AND METHOD
FOR MANUFACTURING SAME

TECHNICAL FIELD

[0001] Embodiments of the invention relate to a light emit-
ting panel and a method for manufacturing the same.

BACKGROUND

[0002] Organic electroluminescence (organic EL) ele-
ments are characterized by the capability of operating ata low
voltage of several volts to tens of volts, wide angle of visibil-
ity and high visibility due to the self-luminescent property,
and being complete solid-state elements in the form of a thin
film. Because of these characteristics, organic EL elements
are beginning to become popular in the market. For example,
they are used for displays and lighting equipment, and are
also used for main displays of mobile phones in terms of
space-saving, energy-saving and portability. In recent years,
there has been an increasing demand for large-area organic
EL panels used for lighting equipment or displays.

[0003] However, there are problems with manufacturing
large-area organic EL panels, such as the large size of the
apparatuses therefor, degraded brightness distribution and
low yield.

[0004] To cope with these problems, tiling techniques of
piecing small-area organic EL panels together have been
proposed.

[0005] For example, Patent Document 1 discloses a tech-
nique ofarranging organic EL panels in a step-like shape such
that a transparent substrate part of an organic EL panel is laid
on a display part of another organic EL panel. This configu-
ration enables provision of a display apparatus that does not
have any non-luminescent area. However, Patent Document 1
does not describe any specific manner for arranging organic
EL panels such as adhesion and wiring between them. Fur-
ther, since the light emitting panel has a not rectangular but
uneven outer shape, it was found that there are difficulties, for
example, in incorporation into lighting equipment.

[0006] Patent Document 2 discloses a technique of mount-
ing a plurality of organic EL panels on a holder plate and
inserting opposing two sides of organic EL elements in hold-
ing grooves of the holder plate to fix them. Each ofthe organic
EL panels has a connector for connecting an electrode to an
outer terminal, and is connected to the outer terminal by the
connector being inserted in a connection hole of the holder
plate. However, considering the possibility of outdoor use as
well as indoor use, it was found that this technique cannot
achieve sufficient levels of strength, moisture resistance and
drip-proof performance.

PRIOR ART DOCUMENT

Patent Document

[0007] Patent Document 1: Japanese Patent Unexamined
Publication No. 2004-251981

[0008] Patent Document 2: Japanese Patent Unexamined
Publication No. 2009-139463

SUMMARY OF THE INVENTION

[0009] One or more embodiments of the present invention
provide a large-area light emitting panel with high strength,
high moisture resistance and high drip-proof performance.
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[0010] According to one or more embodiments of the
present invention, a light emitting panel may include a plu-
rality of organic EL panels each of which comprises a lami-
nate formed by laminating a positive electrode, an organic
compound layer and a negative electrode on a transparent
support substrate and a transparent sealing member to seal the
laminate. The plurality of organic EL panels may be lami-
nated in a step-like shape in a front-back direction to form a
plurality of organic EL panel groups, and the plurality of
organic EL panel groups may be further laminated in a step-
like shape in a left-right direction.

[0011] Each of the plurality of organic EL panels may
include a power feed part which is formed by exposing a part
ofthe positive electrode and a part of the negative electrode of
the laminate from the transparent sealing member at one side
of the transparent support substrate in the left-right direction.
[0012] The power feed part of each of the plurality of
organic EL panels may be aligned with other power feed part
in the front-back direction at one side of the left-right direc-
tion, and is disposed at a position that allows the power feed
part to overlap with a laminate of an organic EL panel of an
adjacent organic EL panel group.

[0013] With one or more embodiments of the invention, it
becomes possible to provide a large-area light emitting panel
with high strength, high moisture resistance and high drip-
proof performance.

BRIEF DESCRIPTION OF DRAWINGS

[0014] FIG. 1 is a perspective view illustrating the sche-
matic configuration of a light emitting panel in accordance
with one or more embodiments of the invention.

[0015] FIG. 2A is a perspective view illustrating the sche-
matic configuration of an organic EL panel in accordance
with one or more embodiments of the invention.

[0016] FIG. 2B is an exploded perspective view illustrating
the schematic configuration of an organic EL panel in accor-
dance with one or more embodiments of the invention.
[0017] FIG. 3 is a perspective view illustrating the sche-
matic configuration of an organic EL panel group in accor-
dance with one or more embodiments of the invention.
[0018] FIG. 4 is a side view illustrating a connection
method of a light emitting panel in accordance with one or
more embodiments of the invention.

[0019] FIG. 5is a side view illustrating the schematic con-
figuration of a light emitting panel in accordance with one or
more embodiments of the invention.

[0020] FIG. 6 is a schematic diagram illustrating a lamina-
tion structure of organic EL panels in accordance with one or
more embodiments of the invention.

[0021] FIG. 7 is a schematic diagram illustrating a lamina-
tion structure of organic EL panels in accordance with one or
more embodiments of the invention.

[0022] FIG. 8 is a bottom view of a light emitting panel in
accordance with one or more embodiments of the invention.
[0023] FIG. 9isa plan view illustrating the schematic con-
figuration of electrodes in accordance with one or more
embodiments of the invention.

[0024] FIG. 10A is a plan view of an organic EL panel with
a rectangular auxiliary electrode in accordance with one or
more embodiments of the invention.

[0025] FIG. 10B is a brightness distribution chart of the
organic EL panel with the rectangular auxiliary electrode in
accordance with one or more embodiments of the invention.
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[0026] FIG. 11 is aplanview schematically illustrating one
step of a method for manufacturing a light emitting panel in
accordance with one or more embodiments of the invention.
[0027] FIG. 12 is a plan view schematically illustrating the
subsequent step of FIG. 11 in accordance with one or more
embodiments of the invention.

[0028] FIG. 13A is a plan view schematically illustrating
the subsequent step of FIG. 12 in accordance with one or more
embodiments of the invention.

[0029] FIG. 13B is a plan view schematically illustrating
the subsequent step of FIG. 12 in accordance with one or more
embodiments of the invention.

[0030] FIG. 14 is a perspective view illustrating the sche-
matic configuration of a jig in accordance with one or more
embodiments of the invention.

[0031] FIG. 15 is a plan view illustrating the schematic
configuration of a plurality of organic EL panels in accor-
dance with one or more embodiments of the invention.
[0032] FIG. 16 is a plan view schematically illustrating the
subsequent step of FIG. 13 A in accordance with one or more
embodiments of the invention.

[0033] FIG. 17A is a side view illustrating the schematic
configuration of a light emitting panel in accordance with one
or more embodiments of the invention.

[0034] FIG.17Bisabottom view illustrating the schematic
configuration of the light emitting panel in accordance with
one or more embodiments of the invention.

[0035] FIG. 18A is a side view illustrating the schematic
configuration of a light emitting panel in accordance with one
or more embodiments of the invention.

[0036] FIG.18Bisabottom view illustrating the schematic
configuration of the light emitting panel in accordance with
one or more embodiments of the invention.

[0037] FIG. 19A is a plan view illustrating the schematic
configuration of Variation 1-1 of the organic EL panel of FIG.
10A in accordance with one or more embodiments of the
invention.

[0038] FIG. 19B is a brightness distribution chart of Varia-
tion 1-1 of the organic EL panel of FIG. 10A in accordance
with one or more enbodiments of the invention.

[0039] FIG. 20A is a plan view illustrating the schematic
configuration of Variation 1-2 of the organic EL panel of FIG.
10A in accordance with one or more embodiments of the
invention.

[0040] FIG. 20B is a brightness distribution chart of Varia-
tion 1-2 of the organic EL panel of FIG. 10A in accordance
with one or more enbodiments of the invention.

[0041] FIG. 21 is a plan view illustrating the schematic
configuration of Variation 1-3 of the organic EL panel of FIG.
10A in accordance with one or more embodiments of the
invention.

[0042] FIG. 22 is a perspective view illustrating the sche-
matic configuration of a holder plate of Sample 1-4 in accor-
dance with one or more embodiments of the invention.
[0043] FIG. 23 is a schematic diagram illustrating the sche-
matic configuration of an FPC of Sample 1-4 in accordance
with one or more embodiments of the invention.

[0044] FIG. 24 is a plan view illustrating the method for
connecting an organic EL panel of Sample 1-4 in accordance
with one or more embodiments of the invention.

[0045] FIG. 25A is a perspective view illustrating the sche-
matic configuration of a light emitting panel of Sample 1-4 in
accordance with one or more embodiments of the invention.
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[0046] FIG. 25B is a side view illustrating the schematic
configuration of the light emitting panel of Sample 1-4 in
accordance with one or more embodiments of the invention.
[0047] FIG. 26 is a side view illustrating the schematic
configuration of a light emitting panel of Sample 2-1 in accor-
dance with one or more embodiments of the invention.

[0048] FIG. 27 is a perspective view illustrating the sche-
matic configuration of a light emitting panel of Sample 5-3 in
accordance with one or more embodiments of the invention.
[0049] FIG. 28 is a schematic diagram illustrating a mea-
suring method of brightness for samples of Example 5 in
accordance with one or more embodiments of the invention.

DETAILED DESCRIPTION

[0050] Hereinafter, embodiments of the present invention
will be described with reference to the drawings.

(Configuration of Light Emitting Panel)

[0051] As illustrated in FIG. 1, a light emitting panel 1
includes a plurality of organic EL panel groups 10 and 11 in
accordance with one or more embodiments of the invention.
As an example, FIG. 1 illustrates the light emitting panel 1
that is composed of two organic EL panel groups 10 and 11.
[0052] Thelight emitting panel 1 has a laminated structure
in which the left part of the organic EL panel group 10 in the
left-right direction A overlaps with the right part of the
organic EL panel group 11 in the left-right direction A.
[0053] The organic EL panel groups 10 and 11 are joined
with each other via adhesive/bond.

[0054] The adhesive/bond may be of any type, but silicone
adhesive may be used in terms of strength of the light emitting
panel 1. Further, the difference in refractive index between the
adhesive/bond and the glass may be small. Specifically, the
difference in refractive index may be equal to or less than 0.3,
equal to or less than 0.1, or equal to or less than 0.05.

(Configuration of Organic EL Panel)

[0055] As illustrated in FIGS. 2A and 2B, an organic EL
panel 20 comprises a laminate in which a positive electrode
31, anorganic compound layer 32 and a negative electrode 33
sequentially laminated on a support substrate 30, and a seal-
ing member 34 that seals the laminate in accordance with one
or more embodiments of the invention.

[0056] Itisnotrequired that the side faces (cutting surfaces)
of the support substrate 30 are chamfered. They are fresh
cutting surfaces, or they have been subjected to a treatment
that does not impair the transparency.

[0057] Each of the support substrate 30 and the sealing
member 34 is constituted by a transparent member.

[0058] The positive electrode 31, the organic compound
layer 32 and the negative electrode 33 overlap with each other,
and the overlap part serves as a light emitting part 35.
[0059] On the left part of the support substrate 30 in the
left-right direction A, the positive electrode 31 and the nega-
tive electrode 33 are partly exposed from the sealing member
34 to serve respectively as power feed parts 31a and 334 so
that the organic EL panel 20 can be connected to an external
power supply (not shown) and an organic EL panel 21.
[0060] The organic EL panel 20 is configured such that
light can be extracted from the side of the support substrate
30.

[0061] Organic EL panels 21 to 25 have the same configu-
ration as the organic EL panel 20.
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(Configuration of Organic EL Panel Group)

[0062] As illustrated in FIG. 3, the organic EL panel group
10 is composed of the plurality of organic EL panels 20 to 22
in accordance with one or more embodiments of the inven-
tion. The organic EL panels 20 to 22 are laminated in a
step-like shape in the front-back direction B. Specifically,
they are laminated such that the front part of the organic EL
panel 20 in the front-back direction B overlaps with the back
part of the organic EL panel 21 in the front-back direction B,
and the front part of the organic EL panel 21 in the front-back
direction B overlaps with the back part of the organic EL
panel 22 in the front-back direction R.

[0063] The organic EL panels 20 to 22 are joined to each
other via adhesive.

[0064] The organic EL panel group 11 has the same con-
figuration as the organic EL panel group 10.

[0065] As illustrated in FIG. 4, in the organic EL panel
group 10, the neighboring organic EL panels 20 to 22 are
electrically connected to each other via their power feed parts
31a and 33a. The power feed parts 31a and 334 that are not
used for the connection between the organic EL panels 20 to
22 are connected to an external power supply (not shown).
[0066] A wiring of the organic EL panel group 10 for the
connection is disposed at the left sides of the support sub-
strates 30 and extends in the front-back direction B.

[0067] Thatis, as illustrated in FIG. 1, the power feed parts
31aand 33a of the organic EL panel group 10 are disposed in
positions that allow the power feed parts 31a and 334 overlap
with the laminates of the organic EL panels 23 to 25 of the
adjacent organic EL panel group 11.

(Properties etc. of Light Emitting Panel)

[0068] Asillustrated in FIG. 1, in the light emitting panel 1,
the organic EL panel groups 10 and 11 are laminated and
arranged in the left-right direction A.

[0069] Between the organic EL panel groups 10 and 11 of
the light emitting panel 1, spaces 2, 2 and 4 are formed as
illustrated in FIG. 5.

[0070] The spaces 2 are formed between the organic EL
panels 20 and 22 and between the organic EL panels 23 and
25, and have roughly the same thickness as the organic EL
panel 20.

[0071] The space 4 is formed inside the organic EL panel
groups 10 and 11, and is surrounded by the organic EL panels
21 to 24. The size of the space 4 can be suitably changed in
accordance with one or more embodiments of the invention.

[0072] In the spaces 2, a glass substrate or the like may be
inserted.
[0073] The space 4 may be filled with filler such as adhe-

sive. In this case, since the filler serves as adhesive as well as
fills the space 4, it can improve the strength of the light
emitting panel 1.

[0074] As illustrated in FIG. 1, it is preferred that the over-
lap width W1 between the organic EL panel groups 10 and 11
in the left-right direction A and the overlap width W2 between
the organic EL panels 20 to 22 or between the organic EL
panels 23 to 25 in the front-back direction B are both at least
three times, or at least seven times, or at least ten times greater
than the total thickness of the support substrate 30 and the
sealing member 34. Too narrow overlap widths W1 and W2
may cause breakage of the glass at the overlap portion.
[0075] The overlap width W1 may be equal to or narrower
than half the width of the support substrate 30 in the left-right
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direction A, and the overlap width W2 is equal to or narrower
than half the width of the support substrate 30 in the front-
back direction B. If the overlap widths W1 and W2 are greater
than half the width of the support substrate 30, six or more
organic EL panels 20 overlap with each other in a certain area
when a larger number of organic EL panels 20 are laminated
in a step-like shape. Presence of such areas not only results in
an increase of thickness but also may cause breakage of the
glass that starts from the areas.

[0076] Further, the organic EL panels 20 to 25 may be
laminated such that the light emitting parts 35 are arranged
without any clearance between them and without any overlap
with each other. However, since it is difficult to arrange the
light emitting parts 35 without any clearance between them
and without any overlap with each other, the light emitting
parts 35 may slightly overlap with each other as illustrated in
FIG. 6 in accordance with one or more embodiments of the
invention.

[0077] Specifically, the overlap width W3 of the light emit-
ting parts 35 may be equal to orless than 3 mm, equal to or less
than 2 mm, or equal to or less than 1 mm. In terms of appear-
ance, blight lines along the overlaps of the light emitting parts
35 are preferable to dark lines along the clearances between
them.

[0078] Asillustratedin FIG. 7, when the organic EL panels
20 and 21 are laminated together, the support substrate 30 and
the sealing member 34 of the organic EL panel 21 overlap
with the light emitting part 35 of the organic EL panel 20.
Accordingly, an overlap portion 37 of the support substrate 30
and the sealing member 34 of the organic EL panel 21, which
overlaps with the light emitting part 35 of the organic EL
panel 20, may have high light transmittance and does not
include an electrode or the like.

[0079] Further, if a plurality of organic EL panels 20 are
laminated together, each organic EL panel 20 may have high
light transmittance at two of the four sides thereof, and that
reflections or the like are not disposed there.

[0080] Accordingly, if a non-transparent electrode is used,
at least two sides of the light emitting part 35 may be defined
by the edges of the non-transparent electrode. By defining the
light emitting part 35 by the edges of the non-transparent
electrode, the non-transparent electrode does not extend out
of the light emitting part 35 to the surrounding part thereof.

[0081] Specifically, as illustrated in F1G. 8, three neighbor-
ing sides 354, 356 and 35¢ of the light emitting part 35 of the
organic EL panel 20 are defined by the negative electrode 33,
1.e. a non-transparent electrode, of the organic EL panel 20 in
accordance with one or more embodiments of the invention.
A side 35d ofthe light emitting part 35 of the organic EL panel
20 is defined by the negative electrode 33 of the organic EL
panel 23, which is a non-transparent electrode.

[0082] That is, since at least the two neighboring sides 35a
and 356 of the light emitting parts 35 of the organic EL panels
20 to 25 are always defined by the negative electrodes 33, 1.e.
non-transparent electrodes, dark lines do not occur between
the light emitting parts 35 when they are laminated in a
step-like shape.

[0083] In terms of supplying electricity to the power feed
parts 31a and 33a of the laminated light emitting panel 1, the
power feed parts 31 and 334 may be collectively located on
the same side. Furthermore, the power feed parts 31a and 33a
may be formed in the areas that do not overlap with other
organic EL panels 20 when they are laminated together.
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[0084] Due to the inherent properties, transparent elec-
trodes such as ITO have higher electrical resistance than
metals. Accordingly, the organic EL panel 20 has problems
with operation such as voltage loss in electricity supply and
brightness distribution due to the voltage loss.

[0085] Inaccordance with one or more embodiments of the
invention, in the organic EL panel 20, if the light emitting part
35 has a rectangular shape, in particular an oblong shape, the
electrode having alonger power feed distance within the light
emitting part 35 may be made of a low-resistance electrode.

[0086] For example, as illustrated in FIG. 9, an electrode
38, which has a longer power feeding distance in the left-right
direction A, may have low electrical resistance. In the light
emitting panel 1, the negative electrode 33 is made of a
low-electrical resistance metal.

(Auxiliary Electrode)

[0087] As illustrated in FIG. 10A, a rectangular (oblong)
auxiliary electrode 36 of a low-electrical resistance metal
may be formed in the back part of the positive electrode 31 in
the front-back direction B in accordance with one or more
embodiments of the invention.

[0088] The auxiliary electrode 36 serves as the positive
electrode 31. In this case, instead of the power feed part 314,
the left part of the auxiliary electrode 36 in the left-right
direction A serves as the power feed part 36a.

[0089] Low-electrical resistance metals as those used for
the negative electrode 33 may be used for the auxiliary elec-
trode 36. Specifically, examples of metals which can be used
for the auxiliary electrode 36 include chromium and the
alloys thereof, silver and the alloys thereof (silver-palladium,
silver-palladium-copper and the like), aluminum and the
alloys thereof, copper and the alloys thereof, gold and the
alloys thereof, molybdenum and the alloys thereof, and the
like. In one or more embodiments, a metal different from the
metal ofthe negative electrode 33 may be laminated and used.

[0090] The auxiliary electrode 36 may be formed by sput-
tering or the like before or after forming the film of the
negative electrode 31. Alternatively, the auxiliary electrode
36 may be formed by forming a metal film by means of vapor
deposition or the like simultaneously with or before or after
forming the film of the negative electrode 33. To reduce the
process, the film may be formed simultaneously with forming
the film of the negative electrode 33.

(Sealing)

[0091] Sealing may be achieved by any method such as can
encapsulation, solid contact sealing and frit sealing. In terms
of uniformity of transparency, solid contact sealing is pre-
ferred.

(Method for Manufacturing Light Emitting Panel)

[0092] A method for manufacturing a light emitting panel 1
that includes organic EL elements each composed of a posi-
tive electrode/a hole injecting layer/a hole transporting
layer/a light emitting layer/an electron transporting layer/a
negative electrode in accordance with one or more embodi-
ments of the invention will be described.

[0093] First, as illustrated in FIG. 11, the positive electrode
31 is formed by forming a thin film of a desired electrode
material, e.g. positive electrode material, on a transparent
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support substrate 30 to a film thickness of 1 orless, or from 10
nm to 300 nm by means of vapor deposition, sputtering or the
like.

[0094] Next, as illustrated in F1G. 12, an organic compound
layer 32, which is composed of the hole injecting layer, the
hole transporting layer, the light emitting layer and the elec-
tron transporting layer, is formed thereon.

[0095] Examples of methods for forming the thin film of
the organic compound layer 32 include vapor deposition, wet
processes (spin coating, casting, inkjet printing, printing, LB
(Langmuir-Blodgett) method, spraying, printing, slot die
coating) and the like. Among them, vacuum vapor deposition,
spin coating, inkjet printing, printing and slot die coating may
be used because these methods are advantageous in that a
uniform film can be easily obtained, pinholes are less formed,
etc. In one or more embodiments, each layer may be formed
by a different film forming method.

[0096] After forming these layers, the negative electrode 33
is formed thereon by laying a negative electrode material as
illustrated in FIG. 13A, for example, by vapor deposition,
sputtering or the like.

[0097] Asillustrated in FIG.13B, the auxiliary electrode 36
may be formed simultaneously with the negative electrode 33
in accordance with one or more embodiments of the inven-
tion.

[0098] Next, after applying adhesive on the transparent
sealing member 34, it is pasted on the face of the prepared
organic EL element where the negative electrode 33 is dis-
posed. The organic EL panel 20 is thus obtained.

[0099] Next, as illustrated in FIG. 14, the plurality of
organic EL panels 20 to 25 are mounted on a jig 40 having
stepped grooves and are arranged in the left-right direction A
and in the front-back direction B such that the power feed
parts 31a and 33a are aligned on the left sides of the organic
EL panel groups 10 and 11 in the left-right direction A. In this
step, the organic EL panels 20 to 25 are fixed by suction,
adhesive is laid to fill the overlap portions between the
organic EL panels 20 to 25, and the adhesive is cured while
the panels are being held by the jig 40.

[0100] Theheight of steps 42 of the jig 40 is roughly equal
to the total thickness of the support substrate 30 and the
sealing member 34 of the organic EL panel 20, and the height
of steps 44 is roughly as twice as the height of the steps 42.
Fine adjustment is suitably made according to the thickness
of the adhesive and the like.

[0101] Next, the joined plurality of organic EL panels 20 to
25 are dismounted from the jig 40. In accordance with one or
more embodiments of the invention, as illustrated in FIG. 15,
the power feed parts 31a and the power feed parts 33a are
alternately disposed in each set of the organic EL panels 20 to
22 and the organic EL panels 23 to 25.

[0102] By using a transparent material, the jig 40 may be
used as a protection plate without being removed from the
organic EL panels 20 to 25.

[0103] Lastly, as illustrated in FIG. 16, the power feed parts
31a and power feed parts 33a of the organic EL panels 20 to
22 as well as the power feed parts 31a and power feed parts
33a of the organic EL panels 23 to 25 are electrically con-
nected to each other by copper foil tapes 46 or the like. The
light emitting panel 1 is thus obtained.

[0104] The copper tapes 46 or the like that are pasted to the
power feed parts 31a of the outer organic EL panels 20 and 23
and the power feed parts 33a of the outer organic EL panels 22
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and 25 have soldered power feeding lines, which are con-
nected to an external power supply.

[0105] In the above-described step of joining the plurality
of organic EL panels 20 to 25, the positioning may be carried
out by not using the jig 40 but using adhesive. Specifically, in
accordance with one or more embodiments of the invention,
as illustrated in FIGS. 17A and 17B, adhesive 47 is applied
and cured in an L-shape on the support substrates 30 on the
side opposite to the sealing members 34 so that the overlap
widths W1 and W2 are defined. Then, on the basis of their
positions, the organic EL panels 20 to 25 are overlapped and
joined to each other.

[0106] The adhesive 47 may be the same or different from
the adhesive that joins the organic EL panels 20 to 25 to each
other.

[0107] Alternatively, as illustrated in FIGS. 18A and 18B,
steps 48 in the left-right direction A may be previously
formed on the support substrates 30 on the side opposite to the
sealing members 34, and the organic EL panels 20 to 25 may
be overlapped and joined to each other on the basis of the
positions of the steps 48 in accordance with one or more
embodiments of the invention.

[0108] Thesteps 48 may be formed by etching or the like on
the support substrates 30. Alternatively, two support sub-
strates 30 with different sizes may be pasted together to form
the steps 48.

[0109] In the above-described present embodiment, the
adhesive applied on the joining portions between the organic
EL panels 20 improves the strength against external stresses,
which enables the manufacture of the large-area light emit-
ting panel 1 with high strength without using a holder plate,
which is described in Patent Document 1. Using transparent
members for the support substrates 30 and the sealing mem-
bers 34 allows the above-described tiling as well as high
sealing performance.

[0110] Further, since the glass plates or filler can be inserted
in the spaces 2 and 4, which are formed between the organic
EL panel groups 10 and 11, the strength of the light emitting
panel 1 can be further improved.

[0111] Further, if the rectangular auxiliary electrodes 36
are provided, the uneven brightness can be further reduced
compared to a panel without the auxiliary electrodes 36,
because the auxiliary electrodes 36 are made of a low-elec-
trical resistance metal.

[0112] Further, since the power feed parts 31a (364) and
33a of the organic EL panel 20 are collectively disposed on
the same side, the wiring can be disposed at the left side of the
support substrate 30 and can be extended in the front-back
direction B when the organic EL panel 20 is laminated in a
step-like shape. Therefore, it is not required to provide, for
example, a power feed part or the like on the sealing member
35 opposite the organic compound layer 32 like the prior art.
[0113] Further, since the light emitting panel 1 has a rect-
angular shape, it is easily fitted in building materials and the
like and also has a good appearance.

[0114] Furthermore, the shape of the auxiliary electrode 36
may be any of the shapes as illustrated in FIGS. 19A to 21 (see
Variations 1-1 to 1-3).

(Variation 1-1)

[0115] In one or more embodiments of the invention, as
another shape of the auxiliary electrode 36, a slit may be
formed in the left-right direction A.
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[0116] The slit may have any shape. For example, an aux-
iliary electrode 50 with a rectangular slit as illustrated in FIG.
19A may be used.

[0117] Theslit auxiliary electrode 50 is manufactured from
the same material by the same method as those of the auxil-
iary electrode 36.

[0118] This above-described variation can effectively pre-
vent uneven brightness that is caused by a voltage drop while
electricity is supplied.

[0119] Specifically, when the rectangular auxiliary elec-
trode 36 was used, the observed brightness ranged over six
levels as illustrated in FIG. 10B. This means that the area near
the power feed part 364 is brighter while the area away from
the power feed part 364 is darker. One of the reasons is that an
electric current flows less easily as the distance from the
power feed part 36a increases since the auxiliary electrode 36
has a constant width over the left-right direction A although it
is made of a low-electrical resistance metal.

[0120] Incontrast, when the slit auxiliary electrode 50 was
used, the observed brightness ranged over five levels as illus-
trated in FIG. 19B. A conceivable reason is that the slit of the
auxiliary electrode 50 creates a condition as if electricity were
supplied from a branch point 51 located at the center of the
auxiliary electrode 50 in the left-right direction A.

(Variation 1-2)

[0121] In one or more embodiments of the invention, as
another shape of the auxiliary electrode 36, the distance from
the light emitting part 35 may gradually decrease from theleft
side to the right side in the left-right direction A.

[0122] An example thereof is a trapezoidal auxiliary elec-
trode 52 as illustrated in FIG. 20A.

[0123] Theauxiliary electrode 52 is manufactured from the
same material by the same method as those of the auxiliary
electrode 36.

[0124] The distance from the auxiliary electrode 52 to the
light emitting element 35 (the width of the part where only the
positive electrode 31 exists) may be optimized by calculating
the ratio of sheet resistance between the positive electrode 31
and the auxiliary electrode 52, the width of the light emitting
area and the like.

[0125] This above-described variation can effectively pre-
vent the uneven brightness that is caused by a voltage drop
while electricity is supplied in accordance with one or more
embodiments of the invention.

[0126] That is, when the trapezoidal auxiliary electrode 52
was used, the observed brightness ranged over five levels as
illustrated in FIG. 20B. A conceivable reason is that the incli-
nation of the front side of the auxiliary electrode 52 in the
front-back direction B makes it more difficult for an electric
current to flow to the light emitting part 35 in the area near the
power feed part 52q of the auxiliary electrode 52 because of
thehigh electrical resistance of ITO (positive electrode 31). In
contrast, the width of ITO, which has high electrical resis-
tance, gradually decreases as the distance from the power
feed part 52a increases, which makes it easier for an electric
current to flow to the light emitting part 35.

(Variation 1-3)

[0127] In one or more embodiments of the invention, as
another shape of the auxiliary electrode 36, the distance from
the light emitting part 35 may gradually decrease from theleft
side to the right side in the left-right direction A.
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[0128] Anexamplethereofis a diagonal auxiliary electrode
54 as illustrated in FIG. 21.

[0129] Theauxiliary electrode 54 is manufactured from the
same material by the same method as those of the auxiliary
electrode 36.

[0130] If the diagonal auxiliary electrode 54 is used, the
width ofthe auxiliary electrode 54 is suitably selected accord-
ing to the specific resistance of the material, the film thickness
and the like of the auxiliary electrode 54. The auxiliary elec-
trode 54 may not be too narrow because an increase of the
resistance causes an increase of the drive voltage.

[0131] Further, the distance from the auxiliary electrode 54
to the light emitting part 35 (width of the part composed of
only the positive electrode 31) may be optimized by calculat-
ing the ratio of sheet resistance between the positive electrode
31 and the auxiliary electrode 54, the width of the light
emitting area and the like.

[0132] By this above-described variation, the same advan-
tageous effects as those of Variation 1-2 can be obtained.
[0133] Hereinafter, specific effects of embodiments of the
invention will be described with examples. However, the
embodiments of the present invention are not limited thereto.

Example 1

(1) Manufacture of Light Emitting Panel 1-1

[0134] As the transparent support substrate, a transparent
glass substrate (EAGLE XG (alkali-free glass), Corning Inc.)
having a thickness of 0.7 mm and a size of 66 mmx175 mm
was prepared. On the substrate, an [TO film was formed to a
thickness of 150 nm as the positive electrode.

[0135] After being patterned by a photolithography pro-
cess, the substrate with the ITO film was subject to ultrasonic
cleaning in isopropyl alcohol, was dried in dry nitrogen gas,
and was subject to UV ozone cleaning for 5 minutes.

[0136] Next, as the hole injecting layer, CLEVIOS P VP
A14083 (Heraeus Clevios Co.) was applied on the substrate
using a commercial spin coater so that the dried film thickness
becomes 30 nm.

[0137] Thereafter, the substrate was heated at 200° C. in the
air for 1 hour.
[0138] Next, the transparent substrate, on which the hole

injecting layer had been formed, was fixed on a substrate
holder of a vacuum deposition apparatus, and a deposition
mask was set facing the face of the transparent substrate
where the positive electrode is to be formed. Also, deposition
boats in the vacuum deposition apparatus were respectively
filled with the materials of the organic light emitting layer and
the negative electrode in the amounts optimal for forming the
respective layers. The deposition boats used were made of a
molybdenum- or tungsten-based material for resistance heat-
ing.

[0139] Thereafter, the pressure in the deposition chamber
of the vacuum deposition apparatus was reduced to a degree
of vacuum of 4x10~* Pa, and the deposition boats containing
the materials were sequentially heated by applying electricity
so that the respective layers were formed as follows.

[0140] First, the a.-NPD of the following structural for-
mula, which serves as a hole transporting material, was
deposited on the hole injecting layer at a deposition rate 0f0.1
nmy/sec, so that a hole transporting layer having a film thick-
ness of 25 nm was provided.
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[0141] Then, the compound of the following structural for-
mula D-B, which serves as a green guest material, the com-
pound of the following structural formula D-C, which serves
as a red guest material, and the compound of the following
structural formula H-A, which serves as a host material, were
co-deposited on a blue light emitting layer at a total deposi-
tion rate of 0.1 nm/sec, so that a yellow light emitting layer
having a film thickness of 10 nm, containing 10 mass % of
D-B and 2 mass % of D-C, was provided.

[0142] Then, the compound of the following structural for-
mula D-A, which serves as a blue guest material, and the
compound of the following structural formula H-A, which
serves as a host material, were co-deposited on the hole trans-
porting layer at a total deposition rate of 0.1 nm/sec, so that a
blue light emitting layer having a film thickness of 15 nm,
containing 10 mass % of D-A, was provided.
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-continued

D-B

D-C

[0143] Then, the following compound, which serves as a
hole blocking material, was deposited at a deposition rate of
0.05 nm/sec so that a hole blocking layer having a film thick-
ness of 5 nm was provided.

[0144] Then, the following compound, which serves as an
electron transporting material, was deposited at a deposition
rate of 0.1 nm/sec, so that an electron transporting material
having a film thickness of 45 nm was provided.

[0145] Furthermore, lithium fluoride (LiF), which serves as
an electron injecting material, was deposited on the electron
transporting layer at a deposition rate of 0.1 nm/sec, so that an
electron injecting layer having a film thickness of 1 nm was
provided.

[0146] Lastly, aluminum (Al), which serves as a negative
electrode material, was deposited on the electron injecting
layer so that a negative electrode having a film thickness of
110 nm was formed. The organic EL element was thus manu-
factured.
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[0147] Next, as the sealing member, 1.1 mm thick alkali-
free glass (EAGLE XG, Corning Inc.) was cut into 66x167
mm, and a recess having a size of 0.4 mm in depth, 60 mm in
length and 161 mm in width was formed thereon by etching.
[0148] Ultraviolet-curable adhesive was applied on the
peripheral bump of the sealing member, and a desiccant for
organic EL (Japan Gore-Tex Co.) was pasted in the recess.
[0149] The sealing member and the prepared organic EL
element were pasted together, and were irradiated with ultra-
violet ray using a high pressure mercury lamp to cure the
adhesive. Each of the organic EL panels was thus manufac-
tured.

[0150] Next, the organic EL panels were mounted on a jig
having a step-like shape, and silicone adhesive (one-pack
RTV rubber KE-347T, Shin-Etsu Chemical Co., Ltd.) was
provided to fill the gaps between the organic EL panels while
the panels were being fixed by suction, so that 12 organic EL
panels in total were assembled together. These 12 organic EL
panels were held on the jig for 30 minutes until the adhesive
was cured. The steps 42 of the jig was 1.8 mm high, and the
steps 44 were 3.6 mm high, which were suitably adjusted
according to the thickness of the adhesive or the like.

[0151] The jig was designed so that the overlap width W1
became 33 mm, the overlap width W2 became 40.5 mm, and
the overlap width W3 became 0.5 mm.

[0152] The panel assembly in which 12 panels are bonded
to each other was taken out of the jig, and a copper foil tape
(reverse-embossed copper foil tape No. 3245, Sumitomo 3M
Co., Ltd.) was formulated between a negative electrode
power feed part and a positive electrode power feed part of
each pair of neighboring organic EL panels so as to connect
them to each other.

[0153] Further, copper foil tapes with a soldered power
feeding line (reverse-embossed copper foil tape No. 3245,
Sumitomo 3M Co., Ltd.) were pasted on the power feed parts
of the outer four organic EL panels that do not have an
adjacent panel. A light emitting panel 1-1 was thus manufac-
tured.

(2) Manufacture of Light Emitting Panel 1-2

[0154] A light emitting panel 1-2 was manufactured in the
same manner as the light emitting panel 1-1 except that sili-
cone adhesive (one-pack RTV rubber KE-347T, Shin-Etsu
Chemical Co., Ltd.) was applied and cured in an L-shape on
each transparent support substrate on the side opposite to the
sealing member. The cured L-shape adhesives were used as
guides to paste the organic EL panels to each other.

(3) Manufacture of Light Emitting Panel 1-3

[0155] A light emitting panel 1-3 was manufactured in the
same manner as the light emitting panel 1-1 except that
organic EL panels were manufactured using transparent sup-
port substrates that have a step on the face opposite the sealing
member formed by etching, and the organic EL panels were
pasted to each other on the basis of the steps.

(4) Manufacture of Light Emitting Panel 1-4

Example for Comparison

[0156] A light emitting panel 1-4 was manufactured by
reference to Patent Document 2 (Japanese Patent Unexam-
ined Publication No. 2009-139463).
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[0157] Organic EL panels similar to those of the light emit-
ting Panel 1-1 were used.

[0158] A commercially available glass epoxy substrate 60
(1.6 mm thick) was patterned, and 12 FPC connectors
(FH12A-10S-0.5SH, Hirose Electric Co., Ltd.) were
mounted thereon as connectors 62. The connectors 62 were
electrically connected to each other by wiring 64 (see FIG.
22).

[0159] Next, a base member, which is composed of a base
polyimide (12.5 um) and a rolled copper foil (18 um) pasted
thereon by thermosetting resin, was patterned, and a polyim-
ide film (18 um) was pasted thereon by thermosetting resin as
a cover lay member. The metal part was plated with Ni—Au
by electronic plating. Connector joints 68 were formed in a
shape corresponding to F12A-10S-SH (Hirose Electric Co.,
Ltd.). A polyimide film was pasted on the back side so that the
total thickness of the base member and the reinforcing mem-
ber became 300 um. The FPC 66 was thus manufactured (see
FIG. 23).

[0160] Next, a bonding portion 70 of the prepared FPC 66
was bonded to the power feed parts of the negative electrode
and the auxiliary electrode of each organic El panel (see FIG.
24). An ACF (CP5720GT, Sony Chemical & Information
Device Co., Ltd.) was used for the bonding. Subsequently, by
using a commercial compression bonding apparatus, tenta-
tive compression bonding was carried out in the conditions of
80° C., 1 MPa and 2 seconds, and then main compression
bonding was carried out in the conditions of 180° C., 3 MPa
and 8 seconds.

[0161] Next, the organic EL panels on which the FPCs 66
were attached were connected to the connectors of the holder
plate. The light emitting panel 1-2 was thus manufactured
(see FIG. 25A).

[0162] The light emitting panels 1-1 to 1-3 were approxi-
mately 7 mm thick. They did not have any problem when they
were placed in a vertical position or a horizontal position or
were attached on a ceiling.

[0163] Incontrast,the light emitting panel 1-4 was approxi-
mately 10 mm thick. While it did not have any specific prob-
lem when it was placed in a horizontal position, such as on a
table, it was unusable as a sheet illumination when it was
placed in a vertical position or attached on a ceiling because
the panels came off from the holder plate (see FIG. 25B).
[0164] As can be seen from the above, the light emitting
panels 1-1 to 1-3 are thin and usable in any positions.

Example 2

(1) Manufacture of Light Emitting Panel 2-1

[0165] As illustrated in FIG. 26, a light emitting panel 2-1
was manufactured in the same manner as the light emitting
panel 1-1 except that double-layered 0.7 mm thick alkali free
glass plates 72 were inserted and bonded in the spaces 4 and
4 as spacers.

(2) Manufacture of Light Emitting Panel 2-2

[0166] A light emitting panel 2-2 was manufactured in the
same manner as the light emitting panel 2-1 except that the
sealing members (method) and the spacers were changed as
follows.

[0167] As each of the sealing members, a 0.7 mm thick
alkali free glass (EAGLE XG, Corning Inc.) was cut into
66x167 mm, and was subjected to ultrasonic cleaning in
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isopropyl alcohol. Thereafter, the glass was dried in dry nitro-
gen gas, and was further subjected to UV ozone cleaning for
5 minutes.

[0168] Then, thermoset adhesive (sealer) was evenly
applied on one face of the cleaned sealing member by using a
dispenser. The sealing members were thus manufactured. For
the thermoset adhesive, bisphenol A diglycidyl ether
(DGEBA), dicyandiamide (DICY) and an epoxy adduct
accelerating agent (epoxy adhesive) were used, and the thick-
ness of the thermoset adhesive was 20 pum.

[0169] Next, the negative electrode and the sealing member
were assembled together, and were placed in a commercially
available vacuum laminating apparatus. Vacuum compres-
sion bonding was carried out for 5 minutes while heating at
90° C. in the vacuum laminating apparatus. The pressure
difference in this process was set to approximately 1 MPa.
After the compression bonding, the panel was heated for 30
minutes on a hot plate at 110° C. to cure the resin. The organic
EL panels were thus manufactured.

[0170] As spacers, 1.1 mm thick alkali free glass substrates
were inserted.
[0171] The steps 42 of the jig were 1.4 mm high, and the

steps 44 of the jig were 2.8 mm high.

(3) Manufacture of Light Emitting Panel 2-3

[0172] A light emitting panel 2-3 was manufacture in the
same manner as the light emitting panel 2-2 except that the
sealing members (method) were changed as follows.

[0173] As each of the sealing members, a 0.7 mm thick
alkali free glass (EAGLE XG, Corning Inc.) was cut into
66x167 mm, and was subjected to ultrasonic cleaning in
isopropyl alcohol. Thereafter, the glass was dried under dry
nitrogen gas, and was further subjected to UV ozone cleaning
for 5 minutes.

[0174] Then, glass frit was applied on the periphery of the
glass substrate by using a screen printer, and was dried at 130°
C. for 5 minutes. Further, it was baked at 430° C. for 10
minutes. The sealing member was thus manufactured.

[0175] Then, the negative electrode and the sealing mem-
ber were assembled together, and were irradiated with a laser
beam (semiconductor laser) having a wavelength of 940 nm
and an output of 65 W from the side of the sealing member at
a scanning rate of 10 mm/s to fuse and then to quench and
solidify the adhesive (the baked glass frit), so that the sub-
strate and the sealing member were sealed and bonded
together. The organic EL panels were thus manufactured.

[0176] The light emitting panel 2-1 had improved bending
resistance and the like compared to the light emitting panel
1-1, and the glasses on the edge were less likely to be broken.
This structure is preferred in cases where a higher strength is
required.

[0177] Further, the light emitting panel 2-2 exhibited more
uniform light emission, and was reduced in thickness com-
pared to the light emitting panel 2-1.

[0178] Further, the light emitting panel 2-3 was reduced in
thickness compared to the light emitting panel 2-1.

[0179] Further, even after the light emitting panels 2-1 to
2-3 had kept in a thermostatic oven at 85° C. and 85% for 500
hours, a dark spot or a shrink was not caused and the condi-
tions as light emitting elements remained at a good level.
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Example 3

(1) Manufacture of Light Emitting Panel 3-1

[0180] A light emitting panel 3-1 was manufactured in the
same manner as the light emitting panel 2-1 except that the
support substrates, the sealing members (method) and the
spacers were changed as follows.

[0181] As each of the transparent substrates, a transparent
glass substrate (alkali free glass, Nippon Electric Glass Co.,
Ltd.) having a thickness of 0.2 mm and a size of 66x175 mm
was used.

[0182] As each of the sealing members, a polyethylene
naphthalate substrate (PEN substrate) (TEONEX Q83, Teijin
DuPont Films Japan [td.) having a thickness of 125 um and
asize of 66x167 mm was prepared. On the PEN substrate, an
inorganic gas barrier film of SiO, (500 nm thick) was formed
by using an atomospheric-pressure plasma discharge pro-
cessing apparatus that had a configuration as disclosed in
Japanese Patent Unexamined Publication No. 2004-68143. In
this way. a polyethylene naphthalate film having a gas barrier
property of an oxygen permeability of 0.001 cm?®/(m* 24
h-atm) or less and a water vapor permeability of 0.001
g/(m*24 h) or less was manufactured.

[0183] Then, thermoset adhesive (sealer) was evenly
applied on one face of the polyethylene naphthalate film by
using a dispenser. The sealing members were thus manufac-
tured. For the thermoset adhesive, bisphenol A diglycidyl
ether (DGEBA), dicyandiamide (DICY ) and an epoxy adduct
accelerating agent (epoxy adhesive) were used. The thickness
of the thermoset adhesive was 20 um.

[0184] As the spacers, 0.2 mm thick alkali free glass sub-
strates were inserted.

[0185] The steps 42 of the jig was approximately 0.3 mm
high, and the steps 44 of the jig was 0.6 mm high.

(2) Manufacture of Light Emitting Panel 3-2

[0186] A light emitting panel 3-2 was manufactured in the
same manner as the light emitting panel 3-1 except that the
support substrates and the spacers were changed as follows.

[0187] As each of the support substrates, a polyethylene
naphthalate substrate (PEN substrate) (TEONEX Q83, Teijin
DuPont Films Japan [td.) having a thickness of 125 um and
a size of 66x175 mm was prepared.

[0188] On the PEN substrate, an inorganic gas barrier film
of Si0, (500 nm thick) was formed by using an atomospheric-
pressure plasma discharge processing apparatus that had a
configuration as disclosed in Japanese Patent Unexamined
Publication No. 2004-68143. In this way, a polyethylene
naphthalate film having a gas barrier property of an oxygen
permeability of 0.001 cm®/(m?*-24 h-atm) or less and a water
vapor permeability of 0.001 g/(m?-24 h) was prepared.
[0189] As the spacers, 125 pm PEN films (TEONEX Q83,
Teijin DuPont Films [td.) were inserted.

[0190] Thesteps 42 of the jig were approximately 0.25 mm
high, and the steps 44 of the jig were 0.5 mm high.

[0191] Comparing the light emitting panel 2-2, the light
emitting panel 3-1 and the light emitting panel 3-2 with each
other, the reduction in thickness and weight became greater in
the order of the light emitting panels 2-2, 3-1 and 3-2.
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Example 4

(1) Manufacture of Light Emitting Panel 4

[0192] A transparent acrylic resin member was pasted on
the light emitting face of the light emitting panel 2-2 by using
KE-1031-A/B (Shin-Etsu Silicone), and was cured at 80° C.
for 2 hours.

[0193] Further, a light diffusion film (LIGHT-UP 100PBU,
KIMOTO Co., Ltd) was pasted on the outer side of the trans-
parent acrylic resin member.

[0194] An electric current of 2.5 mA/em?® was applied to
each organic EL panel of the light emitting panel 2-2 and the
light emitting panel 4, and the surface luminance was mea-
sured with a CA-2000 (Konica Minolta Sensing Co., Ltd.).
The average brightness in the light emitting area excluding 1
cm periphery was defined as the measurement value.

[0195] Comparing the light emitting panel 2-2 with the
light emitting panel 4, the light emitting panel 4 exhibited an
approximately 1.4 times higher brightness, which showed
that the acrylic plate and the light diffusion plate improved the
brightness.

Example 5

(1) Manufacture of Light Emitting Panel 5-1

[0196] A light emitting panel 5-1 was manufactured in the
same manner as the light emitting panel 2-2 except that the
shapes of the positive electrodes (ITO) and the negative elec-
trodes (aluminum) were changed as illustrated in FIG. 19A. A
slitin the aluminum portion serves as an auxiliary electrode of
each positive electrode. The aluminum portion was deposited
to a film thickness of 300 nm.

(2) Manufacture of Light Emitting Panel 5-2

[0197] A light emitting panel 5-2 was manufactured in the
same manner as the light emitting panel 2-2 except that the
shapes of the positive electrodes (ITO) and the negative elec-
trodes (aluminum) were changed as illustrated in FIG. 20A.
The trapezoidal aluminum portion serves as an auxiliary elec-
trode of each positive electrode. The aluminum portion was
deposited to a film thickness of 300 nm.

(3) Manufacture of Light Emitting Panel 5-3

[0198] A light emitting panel 5-3 was manufactured in the
same manner as the light emitting panel 1-1 except that the
support substrates, the negative electrodes (aluminum), the
shape of the sealing members and the number of the organic
EL panels used were changed as follows.

[0199] As each of the support substrates, analkali free glass
(EAGLE XG, Corning Inc.) having a thickness of 0.7 mm and
a size of 60x60 mm was used. The shape of the negative
electrodes (aluminum) was changed as illustrated in FIG.
10A. The size of the light emitting parts was 40x40 mm. The
rectangular aluminum part in the back part in the front-back
direction B serves as an auxiliary electrode of each positive
electrode.

[0200] As cach of the sealing members, an alkali free glass
(EAGLE XG, Corning Inc.) was cut into 0.7 mm thick and
60x57 mm.

[0201] Using 42 pieces (=6x7) of the prepared organic EL
panels, the light emitting panel 5-3 was manufactured (see
FIG. 27). The overlap widths W1 and W2 were 21 mm, and
the overlap width W3 was 1 mm.
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[0202] The steps 42 and 44 of the jig were fitted to the shape
of the light emitting panel 5-3.

[0203] An electric current of 25 A/m* was applied to each
panel of the light emitting, panel 2-2 and of the light emitting
panels 5-1 to 5-3, and the surface luminance was measured
with a CA-2000 (Konica Minolta Sensing Co., Ltd.).

[0204] As illustrated in FIG. 27, the brightness data was
collected at 1 cm intervals, and the value of (minimum bright-
ness/maximum brightness)x100 was defined as a brightness
distribution value.

[0205] The results are shown in Table 1.
Sample Brightness
No. Distribution (%)
22 65
5-1 75
5-2 75
53 70
[0206] Comparing the light emitting panel 5-3 with the

light emitting panel 2-2, it can be found that the light emitting
panel 5-3 has reduced uneven brightness because aluminum,
i.e. a low electrical resistance material, is used for the auxil-
iary electrodes of the positive electrodes.

[0207] Comparing the light emitting panels 5-1 and 5-2
with the light emitting panel 5-3, it can be found that the light
emitting panels 5-1 and 5-2 have further reduced uneven
brightness.

INDUSTRIAL APPLICABILITY

[0208] One or more embodiments of the invention are suit-
ably applicable to, in particular, providing a large-area light
emitting panel with high strength, high moisture resistance
and high drip-proof performance.

[0209] Although the disclosure has been described with
respect to only a limited number of embodiments, those
skilled in the art, having benefit of this disclosure, will appre-
ciate that various other embodiments may be devised without
departing from the scope of the present invention. Accord-
ingly, the scope of the invention should be limited only by the
attached claims.

REFERENCE SIGNS LIST
[0210] 1 light emitting panel
[0211] 2. 4 space
[0212] 10 organic EL panel group
[0213] 20 to 25 organic EL panel
[0214] 30 support substrate
[0215] 31 positive electrode
[0216] 31a power feed part
[0217] 32 organic compound layer
[0218] 33 negative electrode
[0219] 33a power feed part
[0220] 34 sealing member
[0221] 35 light emitting part
[0222] 35a, 355, 35¢, 35d side
[0223] 36 auxiliary electrode
[0224] 364 power feed part
[0225] 37 overlap portion
[0226] 38 electrode
[0227] 40 jig
[0228] 42, 44 step
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[0229] 46 copper foil tape
[0230] 47 adhesive
[0231] 48 step
[0232] 50, 52, 54 auxiliary electrode
[0233] 52a power feed part
[0234] 51 branch point
[0235] 60 glass epoxy substrate
[0236] 62 connector
[0237] 64 wiring
[0238] 66 FPC
[0239] 68 connector joint
[0240] 70 bonding portion
[0241] 72 glass plate
[0242] A left-right direction
[0243] B front-back direction
[0244] W1, W2, W3 overlap width

1. A light emitting panel, comprising;

aplurality of organic EL panels each of which comprises a
laminate formed by laminating a positive electrode, an
organic compound layer and a negative electrode on a
transparent support substrate and a transparent sealing
member to seal the laminate, in which the plurality of
organic EL panels are laminated in a step-like shape ina
front-back direction to form a plurality of organic EL
panel groups, and the plurality of organic EL panel
groups are further laminated in a step-like shape in a
left-right direction,

wherein each of the plurality of organic EL panels com-

prises a power feed part which is formed by exposing a
part of the positive electrode and a part of the negative
electrode of the laminate from the transparent sealing
member at one side of the transparent support substrate
in the left-right direction, and

the power feed part of each of the plurality of organic EL.

panels is aligned with other power feed part in the front-
back direction at one side of the left-right direction, and
1s disposed at a position that allows the power feed part
to overlap with a laminate of an organic EL panel of an
adjacent organic EL panel group.

2. The light emitting panel according to claim 1, wherein
the sealing member is constituted by a flexible member.

3. The light emitting panel according to claim 2, the sup-
port substrate is constituted by a flexible member.

4. A method for manufacturing a light emitting panel in
which a plurality of organic EL panels are laminated in a
step-like shape in a front-back direction to form a plurality of
organic EL panel groups, and the plurality of organic EL
panel groups are further laminated in a steplike shape in a
left-right direction, comprising the steps of:

manufacturing each of the plurality of organic EL panels

by laminating a positive electrode, an organic compound
layer and a negative electrode on a transparent support
substrate to form a laminate, and sealing the laminate by
a transparent sealing member such that a part of the
positive electrode and a part of the negative electrode are
exposed, and

arranging the plurality of organic EL panels in a matrix of

the front-back direction and the left-right direction such
that a power feed part of each of the plurality of organic
EL panels is aligned with other power feed part at one
side of the left-right direction, the power feed part being
the exposed part of the positive electrode and the
exposed part of the negative electrode of each of the
plurality of organic EL panels.
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5. The method for manufacturing the light emitting panel
according to claim 4, wherein the transparent sealing member
is constituted by a flexible member.

6. The method for manufacturing the light emitting panel
according to claim 5, wherein the transparent support sub-
strate is constituted by a flexible member.

7. The method for manufacturing the light emitting panel
according to claim 4, wherein in the step of arranging the
plurality of organic EL panels in the matrix, the plurality of
organic EL panels are mounted on a jig.

8. The method for manufacturing the light emitting panel
according to claim 5, wherein in the step of arranging the
plurality of organic EL panels in the matrix, the plurality of
organic EL panels are mounted on a jig.

9. The method for manufacturing the light emitting panel
according to claim 6, wherein in the step of arranging the
plurality of organic EL panels in the matrix, the plurality of
organic EL panels are mounted on a jig.
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