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(57) ABSTRACT

Provided is a method of manufacturing an organic electrolu-
minescence display apparatus including an organic electrolu-
minescence device formed on a substrate, the organic elec-
troluminescence device including a first electrode and a
second electrode, at least one of which is transparent, and an
organic emission layer formed between the first electrode and
the second electrode, the organic emission layer being for
emitting light by application of a current. Aging is performed
until a rate of change in current efficiency of the organic
electroluminescence device per unit time at a predetermined
luminance or the amount of change per unit time in the rate of
change in current efficiency of the organic electrolumines-
cence device per unit time falls within a predetermined range.
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METHOD OF MANUFACTURING ORGANIC
ELECTROLUMINESCENCE DISPLAY
APPARATUS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a method of manu-
facturing an organic electroluminescence (hereinafter, abbre-
viated as EL) display apparatus.

[0003] 2. Description of the Related Art

[0004] Japanese Patent No. 3,250,561 discloses a method
of manufacturing an organic EL display apparatus for pet-
forming so-called aging to suppress a change in luminance of
the organic EL display apparatus with elapse of time. The
aging is a treatment for applying a current between an anode
and a cathode. According to the disclosed method, the aging
for obtaining a curve of change in luminance with time, which
is measured when an organic EL device is driven at a constant
current, is first performed. Thereafter, the curve of change in
luminance with time is analyzed to be divided into a compo-
nent having a slowest luminance age-deterioration rate and
other components. Then, the aging is conducted until a lumi-
nance becomes approximately equal to an initial value of the
component having a slowest luminance age-deterioration
rate.

[0005] Japanese Patent No. 3,552,317 discloses a method
of manufacturing an organic EL display apparatus for aging
an organic emission layer interposed between an anode and a
cathode formed on a substrate at a current density 5 to 1000
times as large as a current density during the use. In addition
to this method, there is also disclosed a method of manufac-
turing an organic EL display apparatus for aging an organic
emission layer at a current density of 0.01 to 1 A/cm”.
[0006] Each of the above-mentioned related art references
describes the invention for performing the aging by applying
a prescribed current to the organic EL device to reduce a
change in luminance of the organic EL device when a prede-
termined current density or a predetermined voltage is
applied after the aging. However, when the aging is per-
formed at the prescribed current, the luminance during or at
the end of the aging sometimes differs from the maximum
luminance during the use because the luminance of the
organic EL device during the aging successively changes. In
this case, the appropriate aging is not sometimes performed
for the following reasons.

[0007] The organic EL device tends to have a higher rate of
change (IdL/dtl) in luminance (L) per unit time as the lumi-
nance becomes higher. Therefore, when the luminance during
the aging is lower than the luminance during the use, the rate
of change (IdL/dtl) during the use becomes higher than the
rate of change at the end of aging even if the rate of change
(IdL/dtl) during the aging reaches a predetermined value.
Accordingly, there is fear that the upper limit of the amount of
change with elapse of time at the maximum luminance, which
is demanded for the use, is not achieved.

[0008] On the other hand, when the luminance during the
aging is higher than the luminance during the use, IdL/dtl
tends to be lower than |dL/dtl at the end of the aging even if the
rate of change (IdL/dtl) during the aging reaches a predeter-
mined value. Therefore, there is fear that the aging is per-
formed longer than needed to exceed the upper limit of the
amount of change with elapse of time at the maximum lumi-
nance, which is demanded for the use.
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[0009] As described above, when the aging is performed at
a constant current applied to the organic EL device, the esti-
mation of a change in IdL/dt| due to the aging at the maximum
luminance during the use sometimes becomes difficult
because the luminance of the organic EL device is not con-
stant.

[0010] Theorganic EL device generally has a larger change
(deterioration) in luminance per unit time as the luminance
(L) becomes higher. Therefore, when the luminance used for
the aging differs from the luminance during the use, the
luminance during the actual use is not sometimes stabilized to
be a predetermined amount or less even if the change in
luminance per unit time is reduced to the predetermined
amount or less. Therefore, when the luminance during the
aging is lower than the luminance during the actual use, the
completion of the aging cannot be determined because the
change in luminance per unit time during the aging is larger
than the change in luminance per unit time during the actual
use.

[0011] Inorderto avoid the above-mentioned situation, it is
necessary to set a luminance value for the aging larger than
the maximum value of the luminance during the actual use.
However, when the aging is performed at a constant current
value, the luminance of the organic EL device is varied by the
aging. Therefore, it is disadvantageously difficult to estimate
an optimal luminance for aging in consideration of the change
in luminance due to aging.

SUMMARY OF THE INVENTION

[0012] In view of the above-mentioned problem, the
present invention provides a method of manufacturing an
organic EL display apparatus, which is capable of preventing
aging from being performed longer than needed to exceed an
upper limit of the amount of a change with elapse of time at
the maximum luminance, which is demanded for the use.
[0013] According to an aspect of the present invention,
there is provided a method of manufacturing an organic EL
display apparatus including a first electrode and a second
electrode formed on a substrate, at least one of the first and
second electrodes being transparent, and an organic emission
layer formed between the first electrode and the second elec-
trode, the organic emission layer emitting light by application
of a current. The organic EL device in the organic EL display
apparatus is aged at a predetermined luminance. The aging is
performed until a rate of change in current efficiency of the
organic EL device per unit time falls within a predetermined
range.

[0014] Note that the current efficiency (1) is obtained by
dividing a luminance of the organic EL device in the organic
EL display apparatus by a current density. The rate of change
in current efficiency per unit time (Id(log ) )/dtl) represents a
rate of change in current efficiency after a unit time, and is
obtained by <Equation 1>, where 1) is a current efficiency and
tis a time. In <Equation 1>, a current efficiency at a time to is
denoted by m,, and a current efficiency at a time t, after elapse
ofatimet, fromtois denoted by n,. For example, when |d(log
m)/dtl is obtained as 1.0x107>, it means that the current effi-
ciency changes by 0.1% per hour.

[0015] Therate of change in current efficiency per unit time
<BEquation 1>
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[0016] The organic EL device in the organic EL display
apparatus is aged at a predetermined luminance. The aging is
performed until the amount of change per unit time in rate of
change in current efficiency ofthe organic EL device per unit
time falls within a predetermined range.

[0017] Note that the current efficiency (1) is obtained by
dividing a luminance of the organic EL device in the organic
EL display apparatus by a current density. The amount of
change perunit time of the rate of change in current efficiency
perunit time (Id*(log )/dt*|) represents the amount of change
of a rate of change in current efficiency after a unit time, and
is obtained by <Equation 2>, where ) is the current efficiency
and tis a time (hour). In <Equation 2>, a current efficiency at
atimet, is denoted by 1, a current efficiency at a time t, after
elapse of a time t, from to is denoted by 1),, and a current
efficiency at t, after elapse of a time t_ from t, is donated by
M-

[0018] The amount of change of the rate of change in cur-
rent efficiency per unit time <Equation 2>:

2 I =ml/m Im =mnol/n0
d (I;Igz”“’) = [ L-1, LI ]/
[(-1)/2+ 0 -10)/2]
[0019] The present invention can suppress the rate of

change in luminance per unit time when the organic EL
device in the organic EL display apparatus is driven at a
predetermined current or voltage after aging to a desired
value or less. Therefore, the upper limit of the amount of
change with elapse of time at the maximum luminance, which
1s demanded for the use, is achieved. At the same time, the
aging can be prevented from being performed longer than
needed to exceed the upper limit of the amount of change with
elapse of time at the maximum luminance, which is
demanded for the use.

[0020] In particular, a manufacturing method according to
another aspect of the invention can make the rate of change
per unit time substantially constant. Therefore, the aging can
be performed at higher accuracy.

[0021] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a schematic plan view illustrating an
example of an organic EL display apparatus.

[0023] FIG. 2 is a schematic sectional view illustrating the
example of the organic EL display apparatus.

[0024] FIG. 3 is a schematic sectional view illustrating
another example of the organic EL display apparatus.
[0025] FIG.4isa schematic view illustrating an example of
an apparatus used for an aging method according to the
present invention.

[0026] FIG. 5 is a schematic plan view illustrating the
example of the organic EL display apparatus.

[0027] FIG. 6 is a schematic sectional view illustrating the
example of the organic EL display apparatus.

[0028] FIG.7isa graph illustrating a time dependency of a
current relative value with respect to an initial value of the
current and a voltage relative value with respect to an initial
value of the voltage.

May 7, 2009

FIG. 8 is a graph illustrating Id(log m)/dtl.
FIG. 9 is a graph illustrating |d*(log n)/dt?!.

[0029]
[0030]

DESCRIPTION OF THE EMBODIMENTS

[0031] Hereinafter, embodiments of the present invention
are described referring to FIGS. 1 to 3.

[0032] FIG. 1 illustrates an example of an organic EL dis-
play apparatus 1 to which the present invention can be
applied. The organic EL display apparatus 1 includes a plu-
rality of organic EL devices 2 (21, 22 and 23) arranged in a
matrix on a substrate. In FIG. 1, a device boundary portion 10
1s provided between the organic EL. devices 2. The organic EL
device 21 emits red light, the organic EL device 22 emits
green light, and the organic EL device 23 emits blue light.
[0033] 1In FIGS. 2 and 3 illustrating a cross-section cut
along a line 2,3-2,3 in FIG. 1, the organic EL display appa-
ratus 1 including the plurality of organic EL devices 2 formed
on a substrate 6 is first manufactured. Each of the organic EL
devices 2 includes a first electrode 7 and a second electrode 8,
and an organic emission layer formed between the first elec-
trode 7 and the second electrode 8. At least one of the first
electrode 7 and the second electrode 8 is transparent. The
organic emission layer emits light by application of a current.
A shape and a material of each of the members are not par-
ticularly limited. The organic EL device 2 may have any of a
top-emission structure (F1G. 2) and a bottom-emission struc-
ture (FIG. 3) as a cross-sectional structure. In FIG. 2, the
organic EL display apparatus 1 also includes the device
boundary portion 10, switching circuits 11, wirings 12, and
insulating layers 13. In FIGS. 2 and 3, organic layers 9 are
also provided.

[0034] A material of the substrate 6 is not particularly lim-
ited as long as the organic EL display apparatus 1 can be
formed with the substrate 6. The substrate 6 may be made of
a glass or a film made of an organic material. When the
top-emission structure is used, an opaque metal plate may
also be used.

[0035] Materials of the first electrode 7 and the second
electrode 8 are not particularly limited as long as at least one
of the first electrode 7 and the second electrode 8 is semi-
transparent. As a material of the transparent electrode, for
example, ITO and IZO are given as examples. When a metal
is used for at least one of the electrodes, it is preferred that the
electrode be made of chromium, silver, platinum, aluminum
or an alloy thereof. A sealing substrate may be provided on a
surface of the substrate 6 on which the organic EL devices 2
are formed to prevent moisture from intruding into the
organic EL devices 2.

[0036] The organic layer 9 may be made of a known mate-
rial and have a known structure as long as the organic layer 9
emits light by the application of the current. For example, the
organic layer 9 may have a stacked structure including a hole
injection layer, a hole transport layer, an organic emission
layer, an electron transport layer, and an electron injection
layer, which are successively deposited.

[0037] As a material of the hole injection layer, an alkali
metal such as lithium, an alkali earth metal such as Ca, a
transition metal oxide such as molybdenum oxide, lithium
fluoride and lithium oxide can be given as examples.

[0038] As a material of the hole transport layer, there are
given N,N'-di(naphthalene-1-y1)-N,N'-diphenyl-banzidine
(NPB), 4,4'4"-tris(3-methylphenylphenylamino)tripheny-
lamine (MTDATA), N,N'-diphenyl-N,N'-di(3-methylphe-
nyl)-1,1'-biphenyl-4,4'-diamine (TPD), and the like.
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[0039] As a material of the organic emission layer (red,
green, blue), an aluminium quinoline complex (Alq3) is
exemplified. Alternatively, a bis(benzoquinolite)beryllium
complex  (bis(10-hydroxybenzo[h]quinolinato)beryllium:
Bebq,) in addition to quinacridone derivatives are exempli-
fied.

[0040] As a material of the electron transport layer, there
are given an aluminium quinoline complex (Alq3), a bis
(benzoquinolinolate)beryllium complex (bis(10-hydroxy-
benzo[h]quinolinato)beryllium: Bebq,), and the like.

[0041] An organic compound, which can be used as a mate-
rial of the electron injection layer, contains an electron dona-
tive dopant such as cesium carbonate, lithium carbonate and
AlLi. In particular, an organic compound containing a
phenanthroline compound doped with carbonate is preferred.
[0042] The organic layer 9 is not necessarily required to
include the hole injection layer, the hole transport layer, the
electron transport layer, and the electron injection layer. For
the formation of the organic layer 9, a manufacturing method
by vapor deposition using resistive heating, a Knudsen cell or
a valved cell is given as a good exemplary manufacturing
method. Alternatively, a co-vapor deposition method for
simultaneously vapor-depositing a dopant and an organic
compound by heating may also be used.

[0043] Thein-plane arrangement of the organic EL devices
2 in the organic EL display apparatus 1 is not particularly
limited. A segment arrangement, a passive matrix arrange-
ment, and an active matrix arrangement are preferred exem-
plary structures. A structure, in which the organic EL devices
2 of different colors are periodically arranged, is also one of
the good exemplary structures. As an example of the arrange-
ment of the organic EL devices emitting light of different
colors, a structure, in which the organic EL devices respec-
tively emitting red light, green light and blue light are peri-
odically arranged, is given as an example.

[0044] Next, the thus manufactured organic EL display
apparatus is subjected to aging.

[0045] First, the organic EL devices 2 in the organic EL
display apparatus 1 are driven by a driver 5. A luminance
during the driving is measured by a spectral calorimeter 3 (see
FIG. 4). Then, based on the result of the measurement, a
voltage or a current to be applied to the organic EL devices 2
in the organic EL display apparatus 1 is determined by an
output computation apparatus 4. Subsequently, the deter-
mined driving condition is input to the driver 5 to age the
organic EL devices 2 in the organic EL display apparatus 1 at
a predetermined luminance.

[0046] Hereinafter, an aging method according to the
present invention is described for each of the embodiments. In
the following description, Id(log 7 )/dtl (Id°(log 1)/dt*|) tends
to be greater in the early stage of aging and then gradually
decrease in many cases. Therefore, in the following descrip-
tion, when the organic EL devices 2 in the organic EL display
apparatus 1 are caused to emit light at a constant luminance,
the current efficiency is lowered and Id(log n)/dtl (Id*(log
M)/dt?) gradually becomes smaller as the current density
increases.

Embodiment 1

[0047] In this Embodiment 1, a current is applied to the
organic EL devices 2 in the organic EL display apparatus 1 to
cause the organic EL devices 2 to emit light at a constant
luminance. The aging is performed until Id(log n)/dtl at the
luminance falls within a predetermined range. When the
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organic EL devices 2 in the organic EL display apparatus 1 are
caused to emit light at a predetermined luminance, the current
efficiency of the organic EL devices 2 is lowered due to an
increase in current density, which is caused with the deterio-
ration of the organic EL devices 2. The decrease in current
efficiency of the organic EL devices 2 is moderated, and
|d(log m)/dtl gradually decreases. Then, when Id(log m)/dtl
falls within a predetermined range, the aging is terminated. As
aresult, a rate of change in luminance per unit time when the
organic EL devices 2 in the organic EL display apparatus 1 are
driven at a predetermined current or voltage after the aging
can be restrained to be equal to or lower than a desired value.

Embodiment 2

[0048] In this Embodiment 2, a current is applied to the
organic EL devices 2 in the organic EL display apparatus 1 to
cause the organic EL devices 2 to emit light at a constant
luminance. The aging is performed until Id*(log n)/dt* at the
luminance falls within a predetermined range. When the
organic EL devices 2 in the organic EL display apparatus 1 are
caused to emit light at a predetermined luminance, the current
efficiency of the organic EL devices 2 is lowered due to an
increase in current density, which is caused with the deterio-
ration of the organic EL devices 2. The decrease in current
efficiency demonstrates a tendency to be rapid at the start of
decrease and then be moderated. Correspondingly, |d*(log
M)/dt?| gradually decreases in the aging process. Then, when
Id*(log )/dt?| falls within a predetermined range, the aging is
terminated. As a result, a rate of change in luminance per unit
time when the organic EL. devices 2 in the organic EL display
apparatus 1 are driven at a predetermined current or voltage
after the aging can be restrained to be equal to or lower than
a desired value. In particular, the aging method in this
Embodiment 2 allows the rate of change per unit time to be
kept substantially constant.

Embodiment 3

[0049] As a variation of Embodiment 1 or 2 described
above, an aging method for measuring Id(log m)/dtl (1d*(log
1)/dt?)) at predetermined time intervals is one of the preferred
aging methods. In order to measure |d(log m)/dtl (Id*(log
1)/dt?)), the current efficiency is required to be measured at
least twice (three times). Therefore, when a set of at least two
(three) consecutive measurements is regarded as one mea-
surement period, the aging can be performed in an arbitrary
step between the measurement periods. As a result, by arbi-
trarily combining steps having different aging effects, the
aging for allowing the rate of decrease in luminance after the
aging to fall within the range of the rate of decrease in lumi-
nance, which is demanded for the use, can be performed.

Embodiment 4

[0050] As a variation of Embodiment 1 or 2, a method of
performing the aging at the same luminance as the maximum
luminance during the use is one of the good aging methods,
although the luminance of the organic EL display apparatus 1
during the aging is not particularly limited. By using the same
luminance as the maximum luminance during the use, |dL/dt|
at the maximum luminance after the aging can be relatively
accurately estimated.

[0051] Moreover, when the correlation between Id(log
n)/dtl (1d*(log m)/dt?]) at the maximum luminance during the
use and |d(log n)/dtl (Id*(log m)/dt*]) at a luminance equal to
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or higher than the maximum luminance during the use is
clear, the following method also provides one of the good
examples. Specifically, the aging is performed at a luminance
equal to or higher than the maximum luminance during the
use. By performing the aging at a high luminance, a period of
time required for the aging tends to be advantageously
reduced.

Embodiment 5

[0052] As a variation of Embodiment 1 or 2 described
above, the following method also provides one of the good
examples.

[0053] Specifically, for aging the organic EL devices 2 in
the organic EL display apparatus 1 at a predetermined lumi-
nance, a current or voltage to be applied to the organic EL
devices 2 is controlled to keep the organic EL devices 2 at the
predetermined luminance.

[0054] As a method of measuring the luminance of the
organic EL devices 2, a luminance meter, a luminance calo-
rimeter, a spectral calorimeter, a photodiode, and a CCD are
given as examples. As a method of controlling the current or
the voltage, a method of correcting the current or the voltage
each time needed based on the result of the measurement of
the luminance is given.

[0055] For example, when a predetermined luminance of
the organic EL devices 2 is L,, a luminance at which the
organic BL devices 2 are measured is 1, a current density
applied to the organic EL devices 2 at the time of measure-
ment of the luminance of the organic EL devices 2 is 0,,, a
corrected current density to be applied to the organic EL
device 2is 0, and A is an arbitrary factor, o, is obtained by

n

the formula: ¢,=Axa,xL,/L,,.

[0056] As described above, the current density may be con-
trolled each time needed to keep the luminance of the organic
EL devices 2 at a predetermined value. It is preferred that A be
a real number greater than ( and equal to or less than 1. The
voltage may also be controlled in a similar manner.

Embodiment 6

[0057] As a variation of Embodiment 1 or 2 described
above, the following method also provides one of the good
examples.

[0058] Specifically, when the organic EL display apparatus
1 includes a plurality of the organic EL devices 2 emitting
light of different colors arranged in a planar manner (FIG. 1),
aging is performed at different periods of time for the organic
EL devices having different colors, respectively. As an
example of the organic EL display apparatus 1 including a
plurality of the organic EL devices 21,22, 23 emitting light of
different colors arranged in a planar manner, an organic EL
display apparatus including the organic EL devices 2 emitting
red light, green light and blue light periodically arranged in a
matrix in a planar manner is given as an example.

[0059] Inthiscase, for example, only the organic EL device
21 which emits red light is caused to emit light at a predeter-
mined luminance to be aged until Id(log mYdtl (1d*(log
M)/dt?) falls within a predetermined range. Thereafter, the
organic EL device 22 which emits green light and then the
organic EL device 23 which emits blue light are similarly
aged. In this manner, a rate of decrease in luminance of the
organic EL device 2 emitting light of each color after the
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aging falls within the range of a rate of decrease in luminance,
which is demanded for the use.

Embodiment 7

[0060] As a variation of Embodiment 1 or 2 described
above, the following method also provides one of the good
examples.

[0061] Specifically, when the organic EL display apparatus
1 includes a plurality of the organic EL. devices 2 emitting
light of different colors arranged in a planar manner (FIG. 1),
the organic EL devices 2 of two or more colors are simulta-
neously caused to emit light to be aged while keeping a total
luminance and a total chromaticity of the plurality of colors
constant. As an example of the organic EL display apparatus
1 including the plurality of the organic EL devices 2 emitting
light of different colors arranged in a planar manner, an
organic EL display apparatus including the organic EL
devices 21, 22 and 23 respectively emitting red light, green
light and blue light, which are periodically arranged in a
matrix in a planar manner, is given as an example.

[0062] In this case, for example, the organic EL device 21
emitting red light, the organic EL device 22 emitting green
light, and the organic EL, device 23 emitting blue light are
caused to simultaneously emit light. By setting a total color of
the three colors to white and a total luminance to a predeter-
mined luminance, the organic EL devices 21 to 23 are aged
until a total value of [d(log n)/dtl (d* (log)/dt*|) for the three
colors falls within a predetermined range. When the total
chromaticity of the three colors changes during the aging due
to a difference in Id(log m)/dtl (Id*(log v)/dt*1) for each color,
it is sufficient to control the luminance of light emission of
each color to maintain a predetermined chromaticity. As a
result, [d(log v)/dtl of the organic EL devices 2 in the organic
EL display apparatus 1 after the aging advantageously falls
within the range of d[L/dt at the maximum luminance, which
is demanded for the use.

Embodiment 8

[0063] As a variation of Embodiment 1 or 2 described
above, the following method also provides one of the good
examples.

[0064] Specifically, when the organic EL display apparatus
1 includes a plurality of the organic EL devices 2 emitting
light of different colors arranged in a planar manner, the
devices of two or more colors are caused to simultaneously
emit light for aging. For the measurement of Id(log m)/dtl
(Id*(log n)/d?1), the organic EL devices 2 are caused to emit
light and are measured for each color. As an example of the
organic EL display apparatus 1 including a plurality of the
organic EL devices 2 emitting light of different colors
arranged in a planar manner, an organic EL display apparatus
including the organic EL devices 2 emitting red light, green
light and blue light periodically arranged in a matrix in a
planar manner is given as an example.

[0065] In this case, for example, the organic EL devices 2
emitting red light, green light, and blue light are caused to
simultaneously emit light for aging. The organic EL devices
2 are caused to emit light at a predetermined luminance for
each color at predetermined time intervals. In this manner,
Id(logm Ydtl (1d*(logn )/dt*l) is measured. As a result, arate of
decrease in luminance of the organic EL display apparatus 1
after the aging falls within the range of a rate of decrease in
luminance, which is demanded for the use.
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[0066] Note that when the organic EL display apparatus 1
includes a plurality of the organic EL devices 2 emitting
different colors of light arranged in a planar manner, an area
over which [d(log n)/dtl (|d*(log n)/dt?) is measured may be
any of the entire area and a part of the area of the organic EL
display apparatus 1. For example, a method of measuring
Id(log m)/dtl (1d*(log m)/dt>1) for specific ones of the organic
EL devices 2 is one of the good methods.

Example 1

[0067] Hereinafter, the case where the principle of the
present invention is applied to the organic EL display appa-
ratus 1 illustrated in FIG. 5 is described.

[0068] FIG. 5 is a plan view of the organic EL display
apparatus 1, and FIG. 6 is a sectional view cut along a line 6-6
in FIG. 5. The organic EL display apparatus 1 is a bottom-
emission type display apparatus including a plurality of the
organic EL devices 2 to display a fixed pattern. A glass sub-
strate having a thickness of 0.7 mm was used as the substrate
6. The first electrode 7 was formed of ITO into a shape of an
emission region of the organic EL device 2. Subsequently, the
device boundary portion 10 was formed between the organic
EL devices 2, and then, the organic layer 9 was formed by the
above-mentioned method. Then, the second electrode 8 was
formed thereon to obtain the organic EL display apparatus 1.
When a voltage was applied to the organic EL display appa-
ratus 1, the emission of green light was obtained.

[0069] The organic EL devices 2 in the organic EL display
apparatus 1 were caused to simultaneously emit light at 300
cd/m?, which corresponds to the maximum Iuminance for the
use. As a result, a voltage of 3.0V and a current efficiency of
1.5 mA/cm?® were required. At this time, a current efficiency
was 20.0 dc/A. A luminance ofthe organic EL devices 2 in the
organic EL display apparatus 1 was obtained by measuring a
luminance of a specific one of the organic EL devices 2 with
the spectral calorimeter 3. The organic EL devices 2 in the
organic EL display apparatus 1 were caused to emit light at
300 cd/m? for aging.

[0070] Forperforming the aging for keeping the luminance,
the voltage to be applied to the organic EL. devices 2 was
controlled based on the following method. The voltage
applied to the organic EL devices 2 is V, the luminance when
the voltage V is applied to the organic EL devices 2 is L, a
predetermined luminance of the organic EL device 2 is L,,,
and an arbitrary factor is A. A corrected voltage V,, to be
applied to the organic EL devices 2 was obtained each time
needed by <Formula 1> to be applied to the organic EL
devices 2.

V,=AxVxLyL <Formula 1>

where A is an arbitrary factor as long as A is a real number
larger than 0 and equal to or less than 1, and is 0.8 in this
Fxample 1.

[0071] In this aging process, the time dependency of a
relative value (I/;) of a current I with respect to an initial
value I of the current and the time dependency of a relative
value (V/V,)) of a voltage V with respect to an initial value V,,
of the voltage are illustrated in FIG. 7. For each of the current
and the voltage, the relative value with respect to the initial
value exhibited an increasing behavior. From the graph in
FIG. 7, Id(log )/dtl was obtained (FIG. 8). In FIG. 8, an
ordinate axis indicates |d(log )/dtl, whereas an abscissa axis
indicates a time (hour). According to FIG. 8, the current
efficiency exhibited the behavior of rapidly decreasing in the
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early stage and then exhibited the behavior of varying in a
moderate manner. As a result of the continued aging as
described above, Id(log m)/dtl was decreased to be 1.0x107>
or less. Therefore, the aging was terminated.

[0072] Whenthe organic EL display apparatus 1 was driven
at the current density of 1.65 mA/cm?, the organic EL display
apparatus 1 emitted light at the luminance of 300 cd/m’.
Then, the organic EL display apparatus 1 was continuously
driven at the current density of 1.65 mA/cm>. As a result, a
decrease in luminance was restrained to be 0.1% or less per
hour.

Example 2

[0073] Example 2 is described referring to FIGS. 1 and 3.
FIG. 1 is the plan view of the organic EL display apparatus 1,
and FIG. 3 is the sectional view cut along a line 2,3-2,3 in FIG.
1. The organic EL display apparatus 1 includes a plurality of
the bottom-emission type organic EL devices 2 arranged in a
matrix. The organic EL display apparatus 1 is a passive matrix
organic EL display apparatus using the first electrodes 7 of the
organic EL devices 2 in the same row as a common electrode
and the second electrodes 8 of the organic EL devices 2 inthe
same column as a common electrode. In FIG. 3, the first
electrodes 7 are arranged in a horizontal direction, whereas
the second electrodes 8 are arranged in a normal direction of
FIG. 3. The organic EL devices 2, which respectively emit red
light, green light and blue light, are periodically arranged.
The organic EL devices 2 emitting light of the same color are
arranged in the same row.

[0074] A glass substrate having a thickness of 0.7 mm was
used as the substrate 6. The first electrode 7 was formed of
ITO into a shape of an emission region of the organic EL
device 2. Next, the device boundary portion 10 was formed
between the organic EL devices 2, and then, the organic layer
9 was formed by the above-mentioned method. Then, the
second electrode 8 was formed of Al thereon. A sealing sub-
strate was bonded onto a surface of the substrate 6 on which
the organic EL devices 2 were formed to cover the organic EL
devices 2, thereby obtaining a hermetic structure. Each of the
organic EL devices 2 had dimensions of: 1 mm by 3 mm, and
a set of the red device, the green device, and the blue device
formed one pixel having dimensions of: 3 mm by 3 mm. The
pixels were arranged in dimensions of 20 by 20 to obtain the
organic EL display apparatus 1. An area of the device bound-
ary portion 10 occupied 50% of a display area of the organic
EL display apparatus 1.

[0075] The organic EL. device 21 emitting red light was
caused to emit light at 360 cd/m?, the organic EL device 22
emitting green light was caused to emit light at 1200 cd/m?,
and the organic EL device 23 emitting blue light was caused
to emit light at 120 cd/m>. As a result, the emission of white
light at 250 cd/m? was obtained. For obtaining the light emis-
sion, as a driving method, all the first electrodes 7 were
connected to a GND. Signals were input to the switching
circuits to apply 3.6 mA/cm? to the second electrode 8 of the
organic EL device 21 emitting red light and 6.0 mA/cm® to the
second electrode 8 of the organic EL device 22 emitting green
light. Furthermore, a signal was input to the switching circuit
to apply 6.0 mA/cm? to the second electrode 8 of the organic
EL device 23 emitting blue light. The current efficiency was
10 cd/A for the organic EL device 21 emitting red light, 20
cd/A for the organic EL device 22 emitting green light, and 2
cd/A for the organic EL device 23 emitting blue light. The
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luminance of the organic EL display apparatus 1 was mea-
sured and obtained by the spectral calorimeter 3.

[0076] Forthe organic EL display apparatus 1, |d(logm )/dt|
of the organic EL device 2 was measured for each color at
predetermined time intervals. In a period in which Id(log
1)/dtl was not measured, the organic EL. device 2 of each
color was aged at a prescribed current value to be applied
thereto.

[0077] First, in the period in which Id(log n)/dtl was not
measured, a current of 100 mA/cm? was applied to all the
organic EL devices 2 for ten minutes. Subsequently, the
organic EL device 2 of each color was caused to emit light for
one minute to measure Id(log m)/dtl. The period in which
|d(logm)/dtl was not measured and the period in which Id(log
1)/dt| was measured were alternated to perform aging. In this
Example 2, this process was repeated until 1x10~> of each
color was obtained as |d(log m)/dtl.

[0078] A method of performing the aging in the period, in
which Id(log m)/dtl is measured, is described. First, the
organic EL device 21 emitting red light was caused to emit
light at 360 cd/m? for one minute. From a change in current
efficiency between the start and the end of the light emission,
Id(log m)/dtl was obtained. Subsequently, the organic EL
device 22 emitting green light was caused to emit light at 1200
cd/m? for one minute in a similar manner. From a change in
current efficiency between the start and the end of the light
emission, Id(log m)/dtl was obtained. Similarly, the organic
EL device 23 emitting blue light was caused to emit light at
120 cd/m? for one minute. From a change in current efficiency
between the start and the end of the light emission, Id(log
1)/dt| was obtained. The reason why the organic EL devices
2 respectively emitting red light, green light and blue light
were caused to emit light respectively at 360 cd/m?, 1200
cd/m?, and 120 cd/m? is because the simultaneous emission
of light of the respective colors corresponds to white light
emission at the luminance of 250 cd/m?, which is the maxi-
mum luminance during the use. For performing the aging for
maintaining the luminance, the density of the current to be
applied to the organic EL devices 2 was controlled based on
the following method.

[0079] In the period in which |d(log m)/dtl was measured,
the density of the current to be applied to each of the organic
EL devices 2 was controlled to maintain the luminance of the
organic EL device 2 of each color. The organic EL device 21
emitting red light was caused to emit light at 180 cd/m?, the
organic EL device 22 emitting green light was caused to emit
light at 600 cd/m?, and the organic EL device 23 emitting blue
light was caused to emit light at 60 cd/m> At the above-
mentioned luminance, the light emission of each color was
maintained. The luminances of the respective colors are
denoted by L,,, L, and L,,, the measured values of the
respective luminances are denoted by L,, L, and L, and the
current densities at the time of measurement of the current
efficiencies of the respective organic EL devices 2 are denoted
by, L,, andI,. The density of the current to be applied to each
of the organic EL devices 2 was obtained by <Formula 2>,
and was corrected each time needed. In <Formula 2>, the
corrected current densities to be applied to the respective

organic EL devices 2 are 1, ., and I,,.

L, =AxIxL,o/L,, I,=AX XL /L I, =AxIxLyo/L <Formula 2>
m % » dgn g o Lbn pXLpoilp

[0080] By the above-mentioned procedure, the current was
applied to each of the organic EL devices 2 to control the
luminance to a predetermined value. In this aging process, the

May 7, 2009

relative value (I/1,,) of the current T with respect to the initial
value I, of the current and the relative value (V/V,) of the
voltage V with respect to the initial value V, of the voltage
exhibited the same behaviors as those in Example 1.

[0081] In the organic EL display apparatus 1, the organic
EL device 21 emitting red light was driven at 3.96 mA/cm?,
the organic EL device 22 emitting green light was driven at
6.6 mA/cm?, and the organic EL device 23 emitting blue light
was driven at 6.6 mA/cm?. As a result, the organic EL display
apparatus 1 emitted light at the luminance of 250 cd/m”.
Moreover, when the organic EL devices 2 were continuously
driven while maintaining the current densities, a decrease in
luminance was restrained to be 0.1% or less per hour.

Example 3

[0082] Example 3 is described referring to FIGS. 1 and 2.
FIG. 1 is the plan view of the organic EL display apparatus 1,
and FIG. 2 is a partial sectional view of the organic EL display
apparatus 1. The organic EL display apparatus 1 in this
Example 3 includes a plurality of the top emission type
organic EL devices 2 arranged in a matrix on the substrate 6
on which the switching circuits 11 are arranged in a matrix.
The first electrode 7 of the organic EL device 2 is connected
to the switching circuit 11. The second electrodes 8 of all the
organic EL, devices 2 are integrally formed. The switching
circuit 11 includes a plurality of TFT devices. The switching
circuits 11 feed desired electric power to the organic EL
devices 2 based on a signal from the wirings 12. In the organic
BL display apparatus 1, the organic EL device 21 emitting red
light, the organic EL, device 22 emitting green light, and the
organic EL device 23 emitting blue light are periodically
arranged.

[0083] A glass substrate having a thickness of 0.7 mm was
used as the substrate 6. The switching circuits 11 and the
wirings 12 were made by a known method. The insulating
layers 13 were provided on the switching circuits 11 and the
wirings 12 thereof. Subsequently, the first electrode 7 was
formed of ITO into a shape of a emission region of each of the
organic EL devices 21, 22 and 23 respectively emitting red
light, green light and blue light. Next, the device boundary
portion 10 was formed between the organic EL. devices 21, 22
and 23. Then, the organic layer 9 was formed by the above-
mentioned method. Then, the second electrode 8 was formed
of ITO thereon. A sealing substrate was bonded onto a surface
of the substrate 6 on which the organic EL devices 2 were
formed to cover the organic EL devices 2, thereby obtaining
a hermetic structure. Each of the organic EL devices 21, 22
and 23 respectively emitting red light, green light and blue
light, which included the device boundary portion 10, had
dimensions of 0.1 mm by 0.3 mm. A set of the red device, the
green device and the blue device formed one pixel having
dimensions of 0.3 mm by 0.3 mm. The pixels were arranged
in dimensions of 200 by 200 to obtain the organic EL display
apparatus 1. An area of the device boundary portions 10
occupied 50% of a display area of the organic EL display
apparatus 1.

[0084] In the organic EL display apparatus 1, a region
where the organic layer of the organic EL device 21 for
emitting red light was provided was caused to emit light at
360 cd/m?, a region of the organic EL device 22 for emitting
green light was caused to emit light at 1200 cd/m®, and a
region of the organic EL device 23 for emitting blue light was
caused to emit light at 120 cd/m>. As a result, the emission of
white light at 250 cd/m® was obtained. A chromaticity of the
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organic EL display apparatus 1 based on the CIE in this case
was: x=0.313 and y=0.329. As a driving method, all the
second electrodes 8 were connected to a GND. Signals were
input to the switching circuits 11 to apply 3.6 mA/em? to the
first electrode 7 of the organic EL device 21 emitting red light
and 6.0 mA/cm? to the first electrode 7 of the organic EL
device 22 emitting green light. A signal was also input to the
switching circuit 11 to apply 6.0 mA/cm? to the first electrode
7 of the organic EL device 23 emitting blue light. The current
efficiency was 10 cd/A for the organic EL device 21 emitting
red light, 20 cd/A for the organic EL device 22 emitting green
light, and 2 ¢d/A for the organic EL device 23 emitting blue
light. The same plurality number of the organic EL devices 21
emitting red light, the organic EL devices 22 emitting blue
light, and the organic EL devices 23 emitting green light 23 in
the organic EL display apparatus 1 were measured by the
spectral calorimeter 3, respectively, to obtain the luminance
of the organic EL display apparatus 1. In the aging described
below, the luminance of the organic EL display apparatus 1
was also measured by the same method.

[0085] The organic EL display apparatus 1 was caused to
emit light at the luminance of 250 ¢d/m? with the CIE chro-
maticity of: x=0.313 and y=0.329. Then, |d(log 1)/dtl of the
organic EL device 2 in the organic EL display apparatus 1 was
measured at constant time intervals to perform the aging.

[0086] In order to cause the organic EL display apparatus 1
to emit white light at the luminance of 250 ¢d/m?* with the CIE
chromaticity of: x=0.313 and y=0.329, the organic EL device
2 of each color was caused to emit light in the following
manner. Specifically, the organic EL device 21 emitting red
light was caused to emit light at 360 cd/m?, the organic EL
device 22 emitting green light was caused to emit light at 1200
cd/m?, and the organic EL device 23 emitting blue light was
caused to emit light at 120 cd/m>. At this time, the current
density was 3.6 for the organic EL device 21 emitting red
light, 6.0 for the organic EL device 22 emitting green light,
and 6.0 for the organic EL device 23 emitting blue light. Since
the areas of the organic EL devices 21, 22, and 23 respectively
emitting red light, green light, and blue light were the same
and the area of the device boundary portion 10 occupies a half
of the area of the organic EL display apparatus 1, the current
efficiency of the organic EL devices 2 in the organic EL
display apparatus 1 was 9.6 cd/A.

[0087] While the organic EL display apparatus 1 was
caused to emit light at the luminance of 250 ed/m?* with the
CIE chromaticity of: x=0.313 and y=0.329, the luminance
and the chromaticity of the organic EL display apparatus 1
were measured at constant time intervals to obtain Id(log
n)/dtl. During the aging, the current values respectively
applied to the organic EL devices 21, 22, and 23 respectively
emitting red light, green light, and blue light were regulated to
maintain the luminance and the CIE chromaticity of the
organic EL display apparatus 1. For maintaining the lumi-
nance and the chromaticity, the current value to be applied to
each of the organic EL devices 2 was determined based on the
following <Formula 3>. Since the CIE chromaticity of each
of the organic EL devices 21, 22, and 23 respectively emitting
red light, green light, and blue light does not significantly
change during the aging, the CIE chromaticity was set to a
constant value to obtain |d(log 1)/dtl.

L= AxL %L, /L, 1y, =AxL %L o /Lo, 1, = AxDy XLy /

" ign
Ly <Formula 3>
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[0088] L..L,,.L,.L,,L,,andL,,inabove <Formula3>
are obtained by the following Equation 3.

513 %o %
1 1
L)
Q=2 =)/ =25 =¥e) /g
Ly | = ’
I X[ Vb ! Ly - X1 [ Yur
bt/
1 Lyt
(L=xp = yp)/ ¥p Ly (1 = Xt = Yo | Your
xr/yr xg/yg
1 1
Ly ¢
L \l_xr_yr)/yr (1 _xg_yg)/yg
Lgp N X5/ Vb -1 Ly, 'xwp/ywp
bp | L,
(l_xb_yb)/yb pr'(l_xwp_ywp)/ywp
where L, x,,,, and y,,, are the luminance and the CIE chro-

maticity coordinates of the organic EL display apparatus,
which are to be maintained during the aging;
L, X,,» andy,, , are the luminance and the CIE chromaticity
coordlnates of the organic EL display apparatus, which are
measured during the aging;
x,.and y, are the CIE chromaticity coordinates of the organic
EL device emitting red light;
x, andy, are the CIE chromaticity coordinates of the organic
device emitting green light;
X, and y,, are the CIE chromaticity coordinates of the organic
EL device emitting blue light;
L,, L, and L,, are the luminances of the organic EL devices
respectlvely emitting red light, green light, and blue light,
which are to be maintained during the aging;
L, s Ly and L, are the luminances of the organic EL devices
respectlvely emitting red light, green light, and blue light
during the aging;
L, L, and I, are the current values respectively applied to
the organic EL devices respectively emitting red light, green
light, and blue light when the luminance and the CIE chro-
maticity coordinates of the organic EL display apparatus are
measured;
L, 1, and I, are the corrected current values to be respec-
tively applied to the organic EL devices emitting red light,
green light, and blue light; and
A is an arbitrary factor (A is a real number larger than 0 and
equal to or less than 1; 0.8 in this Example 3).
[0089] Inthis Example 3, the above-mentioned process was
repeated until [d(log )/dtl of the organic EL devices 2 in the
organic EL display apparatus 1 became 1x1073. In this aging
process, the relative value (1/1,) of the current I with respect to
the initial value I, of the current and the relative value (V/V,)
of the voltage V with respect to the initial value V,, of the
voltage exhibited the same behaviors as those in Example 1.
[0090] In the organic EL display apparatus 1, the organic
EL device 21 emitting red light was driven at 3.96 mA/cm?,
the organic EL device 22 emitting green light was driven at
6.6 mA/cm?, and the organic EL device 23 emitting blue light
was driven at 6.6 mA/cm>. As a result, the organic EL display
apparatus 1 emitted light at the luminance of 250 cd/m?.
Moreover, when the organic EL devices 2 were continuously
driven while maintaining the current densities, a decrease in
luminance was restrained to be 0.1% or less per hour.

Example 4

[0091] Since Example 4 is substantially the same as
Example 1 described above, only differences from Example 1
are described.

[0092] Inthe aging process, the time dependency of a rela-
tive value (I/1,) of a current I with respect to an initial value I,
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of the current and that of a relative value (V/V ) of a voltage
V with respect to an initial value V|, of the voltage are illus-
trated in FIG. 7. For each of the current and the voltage, the
relative value with respect to the initial value exhibited an
increasing behavior. From the graph illustrated in FIG. 7,
Id(log m)/dtl was obtained (FIG. 8), and 1d*(log n)/dt*| was
also obtained (FIG. 9). In FIG. 8, an ordinate axis indicates
|[d(logm)/dtl, whereas an abscissa axis indicates a time (hour).
In FIG. 9, an ordinate axis indicates 1d*(log n)/dt*, whereas
an abscissa axis indicates a time (hour). According to FIGS. 8
and 9, the current efficient exhibited the behavior of rapidly
decreasing in the early stage and then varying in a moderate
manner. As a result of the continued aging as described above,
Id*(log v)/dt’] was decreased to be 1.0x107° or less. There-
fore, the aging was terminated. At this time, |d(log)/dt| was
1.0x107>.

[0093] Whentheorganic EL display apparatus 1 was driven
at the current density of 1.65 mA/cm?, the organic EL display
apparatus 1 emitted light at the luminance of 300 c¢d/m®.
Then, the organic EL display apparatus 1 was continuously
driven at the current density of 1.65 mA/cm®. As a result, a
decrease in luminance was substantially kept to be about
0.1% per hour.

Example 5

[0094] Since Example 5 is substantially the same as
Example 2 described above, only differences from Example 2
are described.

[0095] For the organic EL display apparatus 1, |d*(log
M)/ dt*' of the organic EL device 2 was measured for each
color at predetermined time intervals. In a period in which
|d*(log)/dt*| was not measured, the current value to be applied
to the organic EL device 2 was prescribed for each color to
perform the aging.

[0096] In Example 2 described above, the organic EL
devices 2 of each color were caused to emit light for one
minute. From a change in current efficiency between the start
and the end of the light emission, [d(log n)/dt| was obtained.
In this Example 5, the organic EL devices of each color were
caused to emit light for one minute. In the period of the light
emission, the current efficiency was measured three times.
From a change in current efficiency between the measure-
ments, |d*(log 7)/dt*| was obtained.

[0097] In the organic EL display apparatus 1, the organic
EL device emitting red light was driven at 3.96 mA/cm?, the
organic EL, device emitting green light was driven at 6.6
mA/cm?, and the organic EL device emitting blue light was
driven at 6.6 mA/cm®. As a result, the organic EL display
apparatus 1 emitted light at the luminance of 250 cd/m®.
Moreover, when the organic EL devices 2 were continuously
driven while maintaining the current densities, a decrease in
luminance was substantially kept to be about 0.1% per hour.

Exaniple 6

[0098] Since Example 6 is substantially the same as
Example 3 described above, only differences from Example 3
are described.

[0099] The organic EL display apparatus 1 was caused to
emit light at the luminance of 250 cd/m” with the CIE chro-
maticity of; x=0.313 and y=0.329. Then, |d*(log v /dt*| of the
organic EL device 2 in the organic EL display apparatus 1 was
measured at constant time intervals to perform the aging.

May 7, 2009

[0100] In the organic EL display apparatus 1, the organic
EL device emitting red light was driven at 3.96 mA/cm?, the
organic ELL device emitting green light was driven at 6.6
mA/cm?, and the organic EL device emitting blue light was
driven at 6.6 mA/fcm®. As a result, the organic EL display
apparatus 1 emitted light at the luminance of 250 cd/m?.
Moreover, when the organic EL devices 2 were continuously
driven while maintaining the current densities, a decrease in
luminance was substantially kept to be about 0.1% per hour.
[0101] The organic EL display apparatus manufactured by
the manufacturing method of the present invention is used for
monitors of a television, a portable information terminal, a
cellular phone, a digital camera, a digital video camera, and
the like.

[0102] Whilethe present invention has been described with
reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.
[0103] This application claims the benefit of Japanese
Patent Application No. 2007-192754, filed Jul. 25, 2007,
which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. A method of manufacturing an organic electrolumines-
cence display apparatus comprising an organic electrolumi-
nescence device formed on a substrate, the organic electrolu-
minescence device including: a first electrode and a second
electrode, at least one of the first electrode and the second
electrode being transparent; and an organic emission layer
formed between the first electrode and the second electrode,
for emitting light by application of a current, the method
comprising:

performing aging the organic electroluminescence device;

and

terminating the aging based on a rate of change in current

efficiency of the organic electroluminescence device per
unit time at a predetermined luminance.

2. The method of manufacturing the organic electrolumi-
nescence display apparatus according to claim 1, wherein the
performing aging comprises measuring at predetermined
time intervals, the rate of change in current efficiency of the
organic electroluminescence device per unit time at a prede-
termined luminance.

3. The method of manufacturing the organic electrolumi-
nescence display apparatus according to claim 1, wherein the
performing aging has a period in which the rate of change in
current efficiency of the organic electroluminescence device
per unit time is measured and a period in which the rate of
change in current efficiency of the organic electrolumines-
cence device per unit time is not measured, and

a luminance of the organic electroluminescence device in
the period in which the rate of change is measured differs
from a luminance of the organic electroluminescence
device in the period in which the rate of change is not
measured.

4. The method of manufacturing the organic electrolumi-
nescence display apparatus according to claim 1, wherein the
performing aging comprises regulating acurrent to be applied
to the organic electroluminescence device at predetermined
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time intervals to maintain a luminance of the organic elec-
troluminescence device during the aging to a predetermined
value.

5. The method of manufacturing the organic electrolumi-
nescence display apparatus according to claim 1, wherein the
performing aging comprises regulating a voltage to be
applied to the organic electroluminescence device at prede-
termined time intervals to maintain a luminance of the
organic electroluminescence device during the aging to a
predetermined value.

6. The method of manufacturing the organic electrolumi-
nescence display apparatus according to claim 1, wherein:

the organic electroluminescence display apparatus com-

prises a plurality of the organic electroluminescence
devices respectively emitting different colors of light
arranged in a planar manner; and

the performing aging comprises:

causing the organic electroluminescence devices to emit

light in a different period of time for each color;
measuring, for each color, the rate of change in current
efficiency of the organic electroluminescence device per
unit time at a predetermined luminance; and
terminating the aging for each color based on the rate of
change.
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7. The method of manufacturing the organic electrolumi-
nescence display apparatus according to claim 1, wherein:

the organic electroluminescence display apparatus
includes a plurality of the organic electroluminescence
devices respectively emitting different colors of light
arranged in a planar manner; and

the performing aging comprises:

causing the organic electroluminescence devices respec-
tively emitting the different colors of light to simulta-
neously emit light to cause the organic electrolumines-
cence display apparatus to emit light at predetermined
luminance with a predetermined chromaticity; and

measuring the rate of change in current efficiency of the
organic electroluminescence devices simultaneously
emitted.

8. The method of manufacturing the organic electrolumi-

nescence display apparatus according to claim 1, wherein:

the organic electroluminescence display apparatus
includes a plurality of the organic electroluminescence
devices respectively emitting different colors of light
arranged in a planar manner; and

the performing aging comprises measuring, for each color,
the rate of change in current efficiency of a part of the
organic electroluminescence devices in the organic elec-
troluminescence display apparatus per unit time.
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