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7) ABSTRACT

An organic EL panel with less variation in an emission lumi-
nance thereof and a method for manufacturing a light-emit-
ting device using the same are provided. The organic EL panel
of the present invention includes: a substrate; a light-emitting
section of the organic EL panel provided on the substrate; a
current supply terminal provided on the substrate for supply-
ing a current to the light-emitting section; and a current den-
sity adjusting section electrically connected to the current
supply terminal in parallel to the light-emitting section and
provided on the substrate. A current density of the light-
emitting section is adjusted by processing of the current den-
sity adjusting section. Moreover, in the method for manufac-

Int. Cl. turing a light-emitting device according to the present
HO5B 33/08 (2006.01) invention, after a light-emitting characteristic is adjusted by
HOIL 51/00 (2006.01) processing a post-processing region of the above-described
HOIL 21/66 (2006.01) organic EL panel, a light-emitting device including the pro-
HOIL 51/56 (2006.01) cessed organic EL panel is manufactured.
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ORGANIC EL PANEL AND METHOD FOR
MANUFACTURING LIGHT-EMITTING
DEVICE USING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to an organic elec-
troluminescent panel (hereinafter referred to as an organic EL
panel) and a method for manufacturing a light-emitting
device using the same.

BACKGROUND ART

[0002] In order to improve the energy efficiency of an illu-
minating device, efforts are being made for the research and
development of a light source as a substitute for an incandes-
cent bulb or a fluorescent lamp. Recently, a high luminance
LED (light-emitting diode), or the like, has been regarded as
one of leading candidates and application products thereof
have been actually commercialized. Also, the market of light-
ing using an organic EL panel is being established following
such a high luminance LED.

[0003] In LED lighting, since a light-emitting element
emits light in a narrow region, the light needs to be diffused in
some way. In the lighting using an organic EL panel, on the
other hand, the organic EL panel itself makes surface emis-
sion, thus having an advantage of being able to obtain wide
and uniform light. Moreover, the organic EL panel is very thin
and a wall surface itself of a room can be therefore functioned
as lighting by attaching the organic EL panel to the wall or
ceiling thereof, for example. By giving flexibility to an
organic EL panel with the use of a flexible substrate made of
a flexible plastic, the organic EL panel can be attached to a
curved surface.

[0004] Organic EL panels have variations in the character-
istics of a light-emitting layer due to differences in their
manufacturing processes, lots, or the materials of the light-
emitting layer. Due to such variations in the characteristics of
the light-emitting layer, characteristic variations in an emis-
sion luminance (current density-luminance efficiency) are
caused in the organic EL panels juxtaposed for lighting of a
wide area, for example.

[0005] In order to eliminate such emission luminance
variations, an adjustment by a drive circuit is required so that
the organic EL panels have a constant emission luminance.
Moreover, at the time of replacing an organic EL panel, an
adjustment needs to be made for an individual organic EL
panel since organic EL panels have different emission lumi-
nances due to the individual differences thereof. Furthermore,
when a light-emitting device is constituted by using a plural-
ity of organic EL panels, emission luminances are different
from each other between adjacent organic EL panels if the
organic EL panels are connected and driven in series, thereby
resulting in a degraded appearance thereof.

[0006] Forexample, Patent Literature 1 discloses that when
a light-emitting device is constituted by using a plurality of
panels, emission luminance variations in the organic EL pan-
els are suppressed by providing an output detection terminal
in the organic EL panel and performing feedback control for
controlling a power supply to a light-emitting element on the
basis of an output of the output detection terminal.

CITATION LIST

Patent Literature

[0007] Patent Literature 1: Japanese Patent Application
Laid-Open No. 2009-54426
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SUMMARY OF INVENTION

Technical Problem

[0008] According to the invention of Patent Literature 1,
however, while it is conceivable that the emission luminance
variations of the organic EL panels can be effectively sup-
pressed by controlling power supply to the light-emitting
elements so that the outputs of the output detection terminals
have the same value, the circuit as a whole becomes compli-
cated due to the formation of a feedback control circuit and
the integration of such a control circuit into a drive circuit
system of the organic EL panel and the manufacturing cost
thereof is thereby increased.

[0009] Inview ofthis, the above-described problems can be
given as an example of problems to be solved by the inven-
tion. It is an object of the present invention to provide a
light-emitting device including organic EL panels capable of
suppressing emission luminance variations among the
organic EL panels while achieving a reduced manufacturing
cost with the use of a relatively simple configuration without
a control circuit.

Solution to Problem

[0010] An organic EL panel of the invention according to
claim 1 includes: a substrate; a light-emitting section of the
organic EL panel provided on the substrate; a current supply
terminal provided on the substrate for supplying a current to
the light-emitting section; and a current density adjusting
section electrically connected to the current supply terminal
in parallel to the light-emitting section and provided on the
substrate. A current density of the light-emitting section is
adjusted by processing the current density adjusting section
to cause a physical breakage therein.

BRIEF DESCRIPTION OF DRAWINGS

[0011] FIG. 1is aplan view of an organic EL panel accord-
ing to an embodiment of the present invention.

[0012] FIG. 2isa cross-sectional view taken along the line
A-AnnFIG. 1.

[0013] FIG. 3isa cross-sectional view taken along the line
B-B in FIG. 1.

[0014] FIG. 4is a circuit diagram of an IC chip constituting
part of the organic EL panel in FIG. 1.

[0015] FIG. 5is a circuit diagram of an IC chip constituting
part of the organic EL panel in FIG. 1.

[0016] FIG. 6is a circuit diagram of an IC chip constituting
part of the organic EL panel in FIG. 1.

[0017] FIG. 7isaperspective view illustrating a case where
a current density adjusting section includes a chip compo-
nent.

[0018] FIG. 8 is a plan view illustrating the case where the
current density adjusting section includes the chip compo-
nent.

[0019] FIG. 9 is a cross-sectional view illustrating the case
where the current density adjusting section includes the chip
component.

[0020] FIG. 10 is a flow chart of a manufacturing process of
an organic EL panel.

[0021] FIG. 11 is aflow chart of a manufacturing process of
the current density adjusting section.

[0022] FIG. 12 is a flow chart of a method for manufactur-
ing an organic EL light-emitting device.
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DESCRIPTION OF EMBODIMENTS

Embodiments

[0023] Anorganic EL panel according to an embodiment of
the present invention and a method for manufacturing a light-
emitting, i.e., illuminating device using the same will be
described with reference to FIGS. 1 to 12.

[0024] AsshowninFIG. 1, an organic EL panel 1 according
to the present invention includes a transparent substrate 3
made of a generally rectangular transparent material such as
aglass, for example, and carrying a light-emitting section 2 at
a central portion thereof. External connecting terminals 4a
and 4b, which are current supply terminals, are provided in
the vicinity of one end of the substrate 3 in a longitudinal
direction thereof, for example. Trunk portions 5a and 56 of a
conductive pattern 5 provided on the substrate 3 are con-
nected to the external connecting terminals 4a and 44, respec-
tively. The trunk portions 5a and 55 extend along edges of the
substrate 3 in parallel to each other at positions interposing
the light-emitting section 2 therebetween.

[0025] Current density adjusting sections 6-1, 6-2, 6-3, 7-1,
7-2, and 7-3 are provided between the trunk portions 5a and
56 and at both sides of the light-emitting section 2 on the
substrate 3. The trunk portions 5a and 56 and an anode and a
cathode of the light-emitting section 2 are connected to each
other via branch portions 8a and 85 of the conductive pattern
5, respectively.

[0026] An embodiment when the current density adjusting
sections 6-1to 6-3 and 7-1 to 7-3 have the same layer structure
as the light-emitting section 2 will be illustrated below.
[0027] Branch portions 9-1a, 9-15, 9-2a, 9-2b, 9-3a, 9-35,
10-a, 10-5, 10-a, 10-b, 10-a, and 10-5 are extended from the
trunk portions 5@ and 55 and connected to anodes and cath-
odes of the current density adjusting sections 6-1, 6-2, 6-3,
7-1,7-2,and 7-3.

[0028] The branch portions 9-1a, 9-2a, 9-3a, 10-a, 10-24,
and 10-q of the conductive pattern 5 connect between the
trunk portion 5a and the anodes of the current density adjust-
ing sections 6-1, 6-2, 6-3, 7-1, 7-2, and 7-3. The branch
portions 9-15, 9-2b, 9-36, 10-b, 10-5, and 10-b of the con-
ductive pattern 5 connect between the trunk portion 56 and
the cathodes of the current density adjusting sections 6-1, 6-2,
6-3,7-1,7-2, and 7-3.

[0029] From the perspective of the external connecting ter-
minals 4a and 4b (da is set as a positive side and 45 is set as
a negative side, for example) in the organic EL panel 1, the
conductive pattern 5 electrically connects the light-emitting
section 2 and the current density adjusting sections 6-1, 6-2,
6-3,7-1,7-2, and 7-3 in parallel to one another with the trunk
portions 5a and 55 and the branch portions 8a, 86, 9-1a,9-15,
9-2a,9-2b,9-3a,9-3b,10-a, 10-b, 10-a, 10-5, 10-a, and 10-5
so as to form a parallel circuit.

[0030] An occupied area of the light-emitting section 2 on
the substrate 3 is larger than any one of occupied areas of the
current density adjusting sections 6-1 to 6-3 and 7-1 to 7-3.
[0031] The current density adjusting sections 6-1 to 6-3 are
disposed on the substrate 3 on one of lateral sides of the
light-emitting section 2 so as to be separated from one
another. The current density adjusting sections 7-1 to 7-3 are
disposed on the other one of the lateral sides of the light-
emitting section 2 so as to be separated from one another.
[0032] In the embodiment shown in FIG. 1, the three cur-
rent density adjusting sections 6-1 to 6-3 and 7-1 to 7-3 are
disposed at the sides of the light-emitting section 2, respec-
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tively. However, the number of the current density adjusting
sections 6-1 to 6-3 and 7-1 to 7-3 is not limited thereto.

[0033] Thecurrent density adjusting sections 6-1to 6-3 and
7-1 to 7-3 may have areas identical to or different from one
another. When those areas are different from one another, a
difference between such areas may be set at a fixed value or
may have a certain multiplying factor or a power of 2. Each
area of the current density adjusting sections 6-1 to 6-3 and
7-1to 7-3 may be set at a known value in advance.

[0034] Note that an easily-disconnectable portion at which
disconnection from the other portions on the substrate 3 can
be easily performed by a disconnection means, i.e., an easily-
disconnectable part (not shown) is preferably provided in a
region including the branch portions 9-1a, 9-1b, 9-2a, 9-25,
9-3a, 9-3b, 10-a, 10-b, 10-a, 10-5, 10-a, and 10-5 and the
current density adjusting sections 6-1 to 6-3 and 7-1 to 7-3.
[0035] Inorder to indicate the position of the easily-discon-
nectable portion, it is further preferable that a mark or the like
with which the easily-disconnectable portion can be visually
recognized or detected be provided on the substrate 3 or in the
vicinity thereof. While a laser or the like, for example, is used
as the disconnection means, a mechanical, electromagnetic,
or optical method may be employed.

[0036] Accordingly, the current density adjusting sections
6-1 to 6-3 and 7-1 to 7-3 can be easily separated one by one
from the parallel circuit in the organic EL panel 1 by means of
disconnection at the corresponding easily-disconnectable
portions. The organic EL panel 1 of the present embodiment
can adjust the current density of the light-emitting section as
desired by separating any one of the current density adjusting
sections 6-1 to 6-3 and 7-1 10 7-3.

[0037] Furthermore, the shape of the substrate 3 is not
limited to a rectangular shape. The substrate 3 may have a
square shape. Alternatively, the substrate 3 may have a circu-
lar or oval shape. In short, it is only necessary that the current
density adjusting sections are disposed at the sides of the
light-emitting section 2. Moreover, the conductive pattern 5
may have any pattern shape as long as current paths including
the current density adjusting sections are connected in paral-
lel to the light-emitting section 2 and a current flowing
through the light-emitting section 2 can be changed as desired
by disconnecting at least one portion of the conductive pattern
5

[0038] It is apparent here that an effective light-emitting
region EA, which includes the light-emitting section 2 and is
therefore effective as a light-emitting region, is provided in
the organic EL panel 1 according to the present invention and
post-processing regions PA capable of post-processing are
provided at the sides of the effective light-emitting region EA.

[0039] A voltage-current characteristic, i.e., a current den-
sity of the organic EL panel 1 can be adjusted by disconnect-
ing part of the conductive pattern 5 by means of laser pro-
cessing, peeling off the cathode in a part of the current density
adjusting sections, or cutting the substrate 3 in the post-
processing region PA.

[0040] As shown in FIG. 2, the light-emitting section 2
includes a transparent electrode 11 serving as an anode, for
example, and layered on the substrate 3. A hole transport layer
12 is layered on the transparent electrode 11, an organic EL
light-emitting layer 13 is layered on the hole transport layer
12, an electron transport layer 14 is layered on the organic EL
light-emitting layer 13, and a metal electrode 15 serving as a
cathode is layered on the electron transport layer 14.
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[0041] As is well known, indium tin oxide (ITO) may be
used as a material of the anode and aluminum (Al) may be
used as a material of the cathode in the light-emitting section
2.

[0042] In the illustrated light-emitting section 2, the struc-
ture of an organic functional layer made of the hole transport
layer 12, the organic EL light-emitting layer 13, and the
electron transport layer 14 layered one another between the
transparent electrode 11 and the metal electrode 15 is of a
three-layer structure. Such an organic functional layer, how-
ever, may take various different structures (not shown) such
as a single layer structure of the organic EL light-emitting
layer 13, a two-layer structure made of the hole transport
layer 12 and the organic EL light-emitting layer 13, or a
five-layer structure made of a hole injection layer, the hole
transport layer 12, the organic EL light-emitting layer 13, the
electron transport layer 14, and an electron injection layer, for
example.

[0043] Alternatively, the light-emitting section 2 may take
a structure such that a large number of stripe-shaped organic
EL laminates of R (red), G (green), and B (blue) as disclosed
in Japanese Patent Application Laid-Open No. 2007-42658,
for example, are juxtaposed to one another in the order of R,
G, and B (not shown).

[0044] When the light-emitting section 2 has the structure
in which the R, G, and B striped organic EL laminates are
juxtaposed to one another, the current density adjusting sec-
tions 6-1 to 6-3 and 7-1 to 7-3 also need to have a striped
structure corresponding to the respective groups of R, G, and
B (not shown).

[0045] Thecurrentdensity adjusting sections 6-1to 6-3 and
7-1 to 7-3 have the same layer structure as the light-emitting
section 2. Thus, the current density adjusting sections 6-1 to
6-3 and 7-1 to 7-3 can be formed by the same process as the
light-emitting section 2.

[0046] A case where the current density adjusting sections
6-1 to 6-3 and 7-1 to 7-3 are resistors is illustrated as another
embodiment.

[0047] As shown in FIG. 3, each of the current density
adjusting sections 6-1 to 6-3 and 7-1 to 7-3 is a layered
resistor made of a conductive layer 16 formed on the substrate
3 and a resistive layer 17 layered on the conductive layer 16.
Alternatively, each of the current density adjusting sections
6-1 to 6-3 and 7-1 to 7-3 may be a resistor having a single
layer structure of the conductive layer 16.

[0048] A known conductive material such as Al, Cr, or ITO
may be used as a material of the conductive layer 16. Al or Cr,
for example, may be used as a material of the resistive layer
17. A material having a desired resistive characteristic can be
used.

[0049] Moreover, both or either one of the conductive layer
16 and the resistive layer 17 may have the same material as
one layer in the light-emitting section 2. In this case, particu-
larly when the conductive layer 16 has the same material as
the transparent electrode 11 serving as an anode and the
resistive layer 17 has the same material as the metal electrode
15 serving as a cathode, the conductive layer 16 and the
resistive layer 17 can be formed in the course of the manu-
facturing process of the light-emitting section 2.

[0050] Thecurrentdensity adjusting sections 6-1to 6-3 and
7-1 to 7-3 may have the same or different resistance values.
When those resistance values are different from one another,
a difference between such resistance values may be set at a
fixed value or may have a certain multiplying factor or a
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power of 2. Bach resistance value of the current density
adjusting sections 6-1 to 6-3 and 7-1 to 7-3 may be set at a
known value in advance.

[0051] Furthermore, the current density adjusting sections
6-1 to 6-3 and 7-1 to 7-3 may include a chip component 18
such as a chip resistor. Alternatively, the current density
adjusting sections 6-1 to 6-3 and 7-1 to 7-3 eachmay be an IC
chip of a parallel circuit of a diode D1 and a variable resistor
VRI1 as shown in FIG. 4, for example. The variable resistor
VR1 in FIG. 4 may be replaced by a semi-fixed resistor.

[0052] Such anIC chip may be an IC chip of a series circuit
of a diode D2 and resistors R1, R2, and R3 connected in
parallel as shown in FIG. 5. An IC chip of a current mirror
circuit as shown in FIG. 6 may be used instead.

[0053] FIG. 7 shows a case where the current density
adjusting sections 6-1 to 6-3 and 7-1 to 7-3 include the chip
component 18. The current density adjusting sections 6-1 to
6-3 and 7-1to 7-3 include a chip component mounting part 19
on which the chip component 18 can be mounted. The chip
component 18 has a shape embedding an IC chip (not shown)
therein by means of a resin material. The chip component 18
has a positive terminal 20A at one end thereof and a negative
terminal 20B at the other end thereof. Moreover, the chip
component mounting part 19 has a positive terminal 21A and
a negative terminal 21B corresponding to the positive termi-
nal 20A and the negative terminal 20B of the chip component
18, respectively.

[0054] As aresult of the attachment of the chip component
18 to the chip component mounting part 19, the positive
terminal 20A is connected to the positive terminal 21A and
the negative terminal 20B is connected to the negative termi-
nal 21B, thereby allowing a current to be supplied to the chip
component 18 via the branch portions. When the current
density adjusting sections 6-1 to 6-3 and 7-1 to 7-3 are resis-
tors, the current density adjusting sections 6-1 to 6-3 and 7-1
to 7-3 may be disposed on the outside of a sealing part (not
shown) for keeping the light-emitting element away from
moisture or the like. When the current density adjusting sec-
tions 6-1 to 6-3 and 7-1 to 7-3 include the chip component
mounting part 19, in accordance with the electrical charac-
teristic of the organic EL panel 1, the chip component 18
mounted on the chip component mounting part 19 can be
replaced afterward by another chip component 18 having a
different resistance value and an optimal electrical character-
istic.

[0055] Alternatively, the electrical characteristic of the
organic EL panel 1 may be measured before the chip compo-
nent 18 is mounted on the chip component mounting part 19
and the chip component 18 optimal for obtaining a desired
electrical characteristic may be mounted on the basis of the
measured result.

[0056] Note that it is only necessary that the chip compo-
nent mounting part 19 on which the chip component 18 can be
mounted is provided in at least a part of each of current
density adjusting sections 6-1 to 6-3 and 7-1 to 7-3. Further-
more, the chip components 18 to be mounted on the chip
component mounting parts 19 may be the same kind of IC
chips or different kinds of IC chips in the current density
adjusting sections 6-1 to 6-3 and 7-1 to 7-3. The shape of the
terminal portions thereof is not limited to the illustrated shape
and may take various shapes capable of connecting the chip
component 18 and the chip component mounting part 19
together.
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[0057] FIGS. 8 and 9 show another embodiment of the chip
component mounting part 19. The current density adjusting
sections 6-1 to 6-3 and 7-1 to 7-3 include the chip component
18, chip component mounting parts 19A and 19B, and joint
parts 22A and 22B.

[0058] The chip component mounting part 19A has the
positive terminal 21A and the chip component mounting part
19B has the negative terminal 21B. The chip component
mounting parts 19A and 19B are formed on the substrate 3
and made of a metal such as Al, for example, and disposed so
as to be spaced apart from each other. The chip component 18
has the positive terminal 20A and the negative terminal 20B
corresponding to the positive terminal 21A and the negative
terminal 21B, respectively. The chip component 18 is dis-
posed on the chip mounting parts 19A and 19B. Conse-
quently, the positive terminal 20A and the positive terminal
21A are connected to each other and the negative terminal
20B and the negative terminal 21B are connected to each
other, thereby allowing a current to be supplied to the chip
component 18 via the branch portions.

[0059] The joint parts 22A and 22B are made of a solder or
asilver paste, for example, and join the positive terminal 20A
with the positive terminal 21 A and join the negative terminal
20B with the negative terminal 21B, respectively. Moreover,
the chip component 18, the chip component mounting parts
19A and 19B, and the joint parts 22A and 22B may be covered
with a resin material, for example, and the resin material may
be shaped and cured.

[0060] A part of each of current density adjusting sections
6-1 to 6-3 and 7-1 to 7-3 is layered on a part of the chip
component mounting part 19. Consequently, the adhesion of
the chip component mounting part 19 is enhanced, thereby
making the chip component mounting part 19 less likely to be
peeled off from the substrate 3.

[0061] A manufacturing process of the organic EL panel 1
will be described with reference to FIG. 10.

[0062] First, the substrate 3 made of a transparent material
such as a glass or a plastic is prepared. The transparent elec-
trode 11 as an anode pattern is then formed on the substrate 3
(step S1). A conductive material having alarge work function,
for example, indium tin oxide (ITO) with a thickness of about
1000 to 3000 angstroms or gold with a thickness of about 800
to 1500 angstroms may be used as the anode.

[0063] Specifically, a film is deposited on the substrate 3 by
a vapor deposition method or a sputtering method, for
example, and an anode pattern is patterned by photolithogra-
phy.

[0064] After the step S1, the hole transport layer 12 is
formed on the anode pattern made of the transparent electrode
11 (step S2). The organic EL light-emitting layer 13 is applied
onto the hole transport layer 12 formed in the step S2 (step
S3). The electron transport layer 14 is formed on the organic
EL light-emitting layer 13 applied in the step S3 (step S4).
[0065] Next, the metal electrode 15, which is a cathode, is
formed on the electron transport layer 14 (step S5). A metal
having a small work function, for example, aluminum, mag-
nesium, indium, silver, or an alloy thereof with a thickness of
about 100 to 5000 angstroms may be used for the metal
electrode 15 as a cathode.

[0066] The external connecting terminals 4a and 45 and the
conductive pattern 5 are formed on the substrate 3 by a known
technique.

May 28, 2015

[0067] A manufacturing process of the current density
adjusting sections 6-1 to 6-3 and 7-1 to 7-3 will be described
with reference to FIG. 11.

[0068] When the current density adjusting sections 6-1 to
6-3 and 7-1 to 7-3 have the same layer structure as the light-
emitting section 2, the formation of the current density adjust-
ing sections 6-1 to 6-3 and 7-1 to 7-3 can be performed
simultaneously with the manufacturing process ofthe organic
EL panel 1 shown in FIG. 10. When the current density
adjusting sections 6-1 to 6-3 and 7-1 to 7-3 are resistors, the
conductive layer 16 is first formed on the substrate 3 prepared
in the step S1 in the manufacturing process of the organic EL
panel 1 (step SP1). A method for forming the conductive layer
16 is formation by a known technique. When the conductive
layer 16 of the current density adjusting sections 6-1 to 6-3
and 7-1 to 7-3 has the same material as the transparent elec-
trode 11 of the light-emitting section 2, the formation of the
conductive layer 16 can be performed simultaneously with
the step S1 in the manufacturing process of the organic EL
panel 1. When each of the current density adjusting sections
6-1 to 6-3 and 7-1 to 7-3 is a resistor with a single layer
structure of the conductive layer 16, this manufacturing pro-
cess is ended.

[0069] When each of the current density adjusting sections
6-110 6-3 and 7-1 to 7-3 is a layered resistor of the conductive
layer 16 and the resistive layer 17, the resistive layer 17 is
formed on the conductive layer 16 formed in the step SP1
(step SP2). The resistive layer 17 is formed by a known
technique. When the resistive layer 17 is the same as the metal
electrode 15 of the light-emitting section 2, the formation of
the resistive layer 17 can be performed simultaneously with
the step S5 in the manufacturing process of the organic EL
panel 1.

[0070] If the current density adjusting sections 6-1 to 6-3
and 7-1 to 7-3 as shown in FIGS. 7 to 9 include the chip
component mounting part 19, the chip component mounting
part 19 is formed and the positive terminal 21A and the
negative terminal 21B corresponding to the positive terminal
20A and the negative terminal 20B of the chip component 18,
respectively, are formed during the formation of the conduc-
tive layer 16 in the case of the single layer structure of the
conductive layer 16. In the case of the two-layer structure of
the conductive layer 16 and the resistive layer 17, the chip
component mounting part 19 is formed and the positive ter-
minal 21A and the negative terminal 21B corresponding to
the positive terminal 20A and the negative terminal 20B of the
chip component 18, respectively, are formed during the for-
mation of the conductive layer 16 and the resistive layer 17.
[0071] A method for manufacturing a light-emitting device
will be described with reference to FIG. 12.

[0072] The organic EL panel 1 shown in FIG. 1 is prepared
(step SS1).
[0073] After the step SS1, the organic EL panel 1 is driven

(step SS2). More specifically, positive-side and negative-side
terminals of a direct-current power source are connected to
the external connecting terminals 4 and 45 of the organic EL
panel 1 in this step. A direct-current power is supplied to the
light-emitting section 2 and the current density adjusting
sections 6-1 to 6-3 and 7-1 to 7-3 from the external connecting
terminals 4a and 45 via the trunk portions 5a and 55 and the
branch portions 8a, 86, 9-1a, 9-15, 9-2a, 9-2b, 9-3a, 9-35,
10-a,10-5, 10-a, 10-5, 10-a, and 10-5.

[0074] Next, the electrical characteristic and emission
luminance of the organic EL panel 1 are adjusted (step SS3).
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[0075] In this step, an electrical characteristic such as a
voltage or a resistance between the external connecting tet-
minals 4a and 4b of the organic EL panel 1 and the emission
luminance of the light-emitting section 2 in the effective
light-emitting region EA are measured. Then, an adjustment
is made so as to obtain a desired electrical characteristic
between the external connecting terminals 4a and 45 in order
to obtain a desired emission luminance in the light-emitting
section 2 in the effective light-emitting region FA. Note that
only either one of the electrical characteristic such as a volt-
age or a resistance between the external connecting terminals
4a and 45 of the organic EL panel 1 and the emission lumi-
nance of the light-emitting section 2 in the effective light-
emitting region EA may be measured.

[0076] In other words, the electrical characteristic can be
adjusted between the external connecting terminals 4a and
4b. The number of the current density adjusting sections 6-1
to 6-3 and 7-1to 7-3 included in the parallel circuit formed by
the conductive pattern 5 can be adjusted by disconnecting a
part of the conductive pattern in the organic EL panel 1 with
a laser or the like. For example, the branch portion 9-3a
connecting between the trunk portion Sa and the anode of the
current density adjusting section 6-3 is disconnected, thereby
separating the current density adjusting section 6-3 from the
parallel circuit in the organic EL panel 1.

[0077] Consequently, the resistance value of the entire par-
allel circuit is increased and the voltage between the external
connecting terminals 4a and 45 can be thereby adjusted. In
other words, currents individually flowing to the light-emit-
ting section 2 between the branch portions 8a and 86 can be
adjusted.

[0078] Ifthe current density adjusting section 6-3 is sepa-
rated from the parallel circuit in the organic EL panel 1 and an
adjustment to a desired electrical characteristic between the
external connecting terminals 4a and 44 of the organic EL
panel 1 is thereby successfully completed, the adjustment
step SS3 for the electrical characteristic and emission lumi-
nance of the organic EL panel 1 is ended.

[0079] Ifan adjustmenttoa desired electrical characteristic
between the external connecting terminals 4a and 45 of the
organic EL panel 1 has failed, on the other hand, the branch
portion 9-2a connecting between the trunk portion 5a and the
anode of the current density adjusting section 6-2 is discon-
nected with a laser or the like, for example, thereby separating
the current density adjusting section 6-2 from the parallel
circuit in the organic EL panel 1. Note that the cathode in a
part of the current density adjusting section may be peeled off
or the branch portion 9-26 may be disconnected with a laser or
the like in this disconnection step.

[0080] Inthis manner, a part of the conductive pattern (for
example, any one or more of the branch portions 9-1a, 9-15,
9-2a,9-26,9-3a,9-35,10-a,10-b,10-a,10-5,10-a, and 10-5)
is disconnected with a laser or the like in accordance with a
need to adjust the electrical characteristic of the parallel cir-
cuit in the organic EL panel 1, thereby separating any one or
more of the current density adjusting sections 6-1 to 6-3 and
7-1to 7-3 from the parallel circuit in the organic EL panel 1.
The conductive pattern 5 including the branch portions 9-1a,
9-1b, 9-2a, 9-2b, 9-3a, 9-3b, 10-a, 10-b, 10-a, 10-5, 10-34,
and 10-b is made of a metal which is a known conductive
material and can be easily disconnected with a laser or the
like.

[0081] Although the branch portion 9-3a¢ connecting
between the trunk portion 5a and the anode of the current
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density adjusting section 6-3, for example, is disconnected
with a laser in the present embodiment, the branch portion
9-35 connecting between the trunk portion 55 and the cathode
of the current density adjusting section 6-3 may be discon-
nected instead.

[0082] When the current density adjusting sections 6-1 to
6-3 and 7-1 to 7-3 have the same layer structure as the light-
emitting section 2, the current density adjusting sections 6-1
to 6-3 and 7-1 to 7-3 also emit light. If such light emission
interferes with the measurement of the emission luminance of
the light-emitting section 2, the light-emitting portions of the
current density adjusting sections 6-1 to 6-3 and 7-1 to 7-3
may be covered by applying a masking, a cover, or the like, to
the current density adjusting sections 6-1 to 6-3 and 7-1 to
7-3.

[0083] When the current density adjusting sections 6-1 to
6-3 and 7-1 to 7-3 include the chip component mounting part
19, an electrical characteristic such as a voltage or a resistance
between the external connecting terminals 4a and 45 of the
organic EL panel 1 and the emission luminance of the light-
emitting section 2 in the effective light-emitting region EA
are measured in the present step. Then, an adjustment may be
made so as to obtain a desired electrical characteristic
between the external connecting terminals 4a and 45 by per-
forming a replacement by the chip component 18 optimal for
obtaining a desired emission luminance in the light-emitting
section 2 in the effective light-emitting region EA afterward.
[0084] Alternatively, in the present step, an electrical char-
acteristic such as a voltage or a resistance between the exter-
nal connecting terminals 4a and 45 of the organic EL panel 1
and the emission luminance of the light-emitting section 2 in
the effective light-emitting region EA may be measured
before the chip component 18 is mounted on the chip com-
ponent mounting part 19 and the chip component 18 optimal
for obtaining a desired electrical characteristic between the
external connecting terminals 4a and 45 may be mounted on
the basis of the measured results of such measurements.
[0085] Note that only either one of the electrical character-
istic such as a voltage or a resistance between the external
connecting terminals 4a and 45 of the organic EL panel 1 and
the emission luminance of the light-emitting section 2 in the
effective light-emitting region EA may be measured.

[0086] Next, the light-emitting device using the organic EL
panel 1 having completed the adjustment of the electrical
characteristic and the emission luminance is assembled (step
SS4). For example, the organic EL panel 1 with the adjusted
emission luminance is subjected to other required inspections
and processing such as burring or washing and the assembly
of the light-emitting device using the organic EL panel 1 is
performed.

[0087] Note that the light-emitting section 2 in the effective
light-emitting region EA and the current density adjusting
sections 6-1 to 6-3 and 7-1 to 7-3 are different from each other
as laminates in terms of the outer shapes and layered struc-
tures thereof in the above-described embodiment. According
to the present invention, however, the laminate structure in the
light-emitting section 2 may be replaced by a juxtaposed
structure of a group of stripe-shaped organic ELL laminates
and each of the current density adjusting sections 6-1 to 6-3
and 7-1 to 7-3 may also be replaced by a juxtaposed structure
of a group of stripe-shaped organic EL laminates, for
example, and the light-emitting section 2 and the current
density adjusting sections 6-1 to 6-3 and 7-1 to 7-3 can be
formed concurrently by a series of processes.
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[0088] 1In such a case, the position of a boundary between
the effective light-emitting region EA and the post-process-
ing region PA in the longitudinal direction of the substrate 3
can be selected. This is because the organic EL panel 1
according to the present invention can be housed ina case (not
shown) having a transparent window with a shape in accor-
dance with a predetermined standard, for example, and com-
mercialized as a light-emitting, i.e., illuminating device.
[0089] Note that when the current density adjusting sec-
tions 6-1 to 6-3 and 7-1to 7-3 have the same layer structure as
the light-emitting section 2, the current density adjusting
sections 6-1 to 6-3 and 7-1 to 7-3 may be provided in the
effective light-emitting region EA.

[0090] Furthermore, although the description of the
embodiments of the present invention has been made on the
basis of the premise that the external connecting terminals 4a
and 4b correspond to a positive side and a negative side,
respectively, the present invention is not limited to such a
case. The external connecting terminals 4a and 4b may cor-
respond to a negative side and a positive side, respectively.

REFERENCE SIGNS LIST
[0091] 1 organic EL panel
[0092] 2 light-emitting section
[0093] 3 substrate
[0094] 4a, 45 external connecting terminal
[0095] 5 conductive pattern
[0096] Sa, 55 trunk portion
[0097] 6-1 to 6-3, 7-1 to 7-3 current density adjusting sec-
tion
[0098] 8a, 85, 9-1a to 9-3a, 9-1b t0 9-3b, 10-1a to 10-q,

10-15 to 10-b branch portion

[0099] 11 transparent electrode (anode)
[0100] 12 hole transport layer

[0101] 13 organic EL light-emitting layer
[0102] 14 electron transport layer

[0103] 15 metal electrode (cathode)
[0104] 16 conductive layer

[0105] 17 resistive layer

[0106] 18 chip component

[0107] 19 chip component mounting section
[0108] 20A positive terminal

[0109] 20B negative terminal

[0110] 21A positive terminal

[0111] 21B negative terminal

[0112] 22A, 22B joint part

[0113] EA effective light-emitting region
[0114] PA post-processing region

1. An organic EL panel comprising: a substrate; a light-
emitting section of the organic EL panel provided on the
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substrate; a current supply terminal provided on the substrate
for supplying a current to the light-emitting section; and a
current density adjusting section electrically connected to the
current supply terminal in parallel to the light-emitting sec-
tion and provided on the substrate, wherein a current density
of the light-emitting section is adjusted by processing the
current density adjusting section.

2. The organic EL panel according to claim 1, wherein the
current density adjusting section includes an easily-discon-
nectable part and the processing of the current density adjust-
ing section is performed by disconnecting the easily-discon-
nectable part by a mechanical, electromagnetic, or optical
breakage method.

3. The organic EL panel according to claim 2, wherein the
current density adjusting section is formed by a process same
as that of the light-emitting section.

4. The organic EL panel according to claim 2, wherein the
current density adjusting section is formed by a resistor.

5. The organic EL panel according to claim 2, wherein the
current density adjusting section is provided in an effective
light-emitting region.

6. The organic EL panel according to claim 1, wherein the
current density adjusting section includes a chip component
mounting part on which a chip component can be mounted.

7. A method for manufacturing an organic EL light-emit-
ting device, the method comprising:

a measurement step of measuring an electrical character-
istic via the current supply terminal of the organic EL
panel according to claim 1;

a disconnection step of selectively disconnecting a part of
an individual current path to the current density adjust-
ing section of the organic EL panel on the basis of a
measured result in the measurement step; and

a step of forming a light-emitting device including the
organic EL panel having undergone the disconnection
step.

8. The method according to claim 7, wherein the measure-
ment step includes a luminance measurement step of measur-
ing an emission luminance of the light-emitting section of the
organic EL panel.

9. A method for manufacturing an organic EL light-emit-
ting device, the method comprising:

a measurement step of measuring an electrical character-
istic via the current supply terminal of the organic EL
panel according to claim 6;

amounting step of mounting a chip component on the chip
component mounting part of the organic EL panel based
on a measured result in the measurement step; and

forming a light-emitting device including the organic EL
panel having undergone the mounting step.
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