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ORGANIC EL PANEL CONTROL DEVICE,

LIGHT SOURCE DEVICE, ORGANIC EL

PANEL CONTROL METHOD, PROGRAV,
AND RECORDING MEDIUM

TECHNICAL FIELD

[0001] The present invention relates to an organic EL
panel control device, a light source device, an organic EL
panel control method, a program, and a recording medium.

BACKGROUND ART

[0002] An organic EL panel uses, for example, organic
electroluminescence (EL) elements that produce white light
(white organic EL elements) by additive color mixture of
colors of light emitted from, e.g., red, green, and blue (RGB)
light emitting materials. For example, Patent Document 1
discloses an example of the configuration of white organic
EL elements, in which single color light emitting layers for
RGB are formed in parallel on a substrate.

CITATION LIST

Patent Document(s)

[0003]
International Application Publication No.
504231

Patent Document 1: Japanese Translation of PCT
IP-T-2006-

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0004] Continuous lighting or long-time use of a light
source device such as an organic EL lighting device leads to
change in luminance intensity ratio among the respective
colors producing white light. Consequently, the color tem-
perature of the white light produced by the organic EL
lighting device changes from the initial value set in the
specifications, resulting in deteriorated initial performance
of the organic EL lighting device, for example.

[0005] With the foregoing in mind, it is an object of the
present invention to provide an organic EL panel control
device, a light source device, an organic EL panel control
method, a program, and a recording medium, capable of
inhibiting the change (shift) in color temperature of white
light produced by an organic EL panel.

Means for Solving Problem

[0006] In order to achieve the above object, the present
invention provides an organic EL panel control device
including: a luminance control unit, wherein the luminance
control unit controls, among a plurality of organic EL
elements with different emission colors in an organic EL
panel to be controlled, luminances of organic EL elements
other than a reference organic EL element having a shortest
luminance life in such a manner that, with reference to a
luminance of the reference organic EL element, white light
produced by additive color mixture of different colors of
light emitted from the plurality of organic EL elements has
the same color temperature as a previously set color tem-
perature.

[0007] The present invention also provides an organic EL
panel control method including a luminance control step,
wherein in the luminance control step, among a plurality of
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organic EL elements with different emission colors in an
organic EL panel to be controlled, luminances of organic EL
elements other than a reference organic EL element having
a shortest luminance life are controlled in such a manner
that, with reference to a luminance of the reference organic
EL element, white light produced by additive color mixture
of different colors of light emitted from the plurality of
organic EL elements has the same color temperature as a
previously set color temperature.

Effects of the Invention

[0008] According to the present invention, it is possible to
inhibit the change (shift) in color temperature of white light
produced by an organic EL panel to be controlled. Further,
according to the present invention, it is also possible to
extend the life of an organic EL panel, for example.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a block diagram showing an example of
the configuration of an organic EL lighting device according
to a first embodiment.

[0010] FIG. 2 is a sectional view showing an example of
the configuration of an organic EL panel 10 in the first
embodiment.

[0011] FIG. 3 is a schematic view showing another
example of the configuration of the organic EL panel in the
first embodiment.

[0012] FIGS. 4A and 4B are circuit diagrams showing
examples of the configuration of luminance detection units
30 in the first embodiment.

[0013] FIG. 5is a graph showing an example of luminance
life curves regarding organic EL elements in the first
embodiment.

[0014] FIG. 6 is a flowchart showing an example of a
control method according to the first embodiment.

[0015] FIG. 7 is a flowchart showing another example of
the control method according to the first embodiment.
[0016] FIG. 8 is a block diagram showing an example of
the configuration of an organic EL lighting device according
to a second embodiment.

[0017] FIG. 9 is a flowchart showing an example of a
control method according to the second embodiment.

MODE FOR CARRYING OUT THE INVENTION

[0018] The present invention will be described in detail
below with reference to the drawings. It should be noted,
however, that the present invention is by no means limited
by the following exemplary embodiments. In FIGS.1t0 9 to
be described below, the same components are given the
same reference numerals, and duplicate explanations thereof
may be omitted. Also, in the drawings, the configuration of
each component may be shown in a simplified form as
appropriate for the sake of convenience in illustration, and
each component may be shown schematically with a dimen-
sion ratio etc. different from the actual dimension ratio etc.

First Embodiment

[0019] In the present embodiment, the light source device
and the organic EL panel control device according to the
present invention will be described with reference to an
example where the light source device is an organic EL
lighting device.
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[0020] (Organic EL Lighting Device)

[0021] FIG. 1 is a block diagram showing the configura-
tion of an organic EL lighting device 1 of the present
embodiment. As shown in FIG. 1, the organic EL lighting
device 1 of the present embodiment includes, as compo-
nents: an organic EL panel 10; a control device 20; and a
power supply drive circuit 50. The organic EL panel 10
includes a plurality of organic EL elements with different
emission colors, as described below. The control device 20
includes, as components: luminance detection units 30; and
a control unit 40. As shown in FIG. 1, the control device 20
can transmit electrical signals to the power supply drive
circuit 50 via the control unit 40, and the luminance detec-
tion units 30 and the control unit 40 can exchange electrical
signals between them.

[0022] Next, an example of an operation of the organic EL,
lighting device 1 of the present embodiment will be
described. The power supply drive circuit 50 drives the
plurality of organic EL elements in the organic EL panel 10
independently of each other. This causes light emissions
from the plurality of organic EL elements, whereby the
organic EL panel 10 achieves white light emission. Then, the
control device 20 detects luminance information regarding
the organic EL elements in the organic EL panel 10 by the
luminance detection units 30. Subsequently, the luminance
detection units 30 transmit the detected luminance informa-
tion to the control unit 40 in the form of electrical signals,
for example. Next, the control unit 40 controls the lumi-
nance of each organic EL element on the basis of the
luminance information, for example. A specific control
method by the control unit 40 will be described below. Then,
the control unit 40 transmits luminance control information
to the power supply drive circuit 50 in the form of electrical
signals. Next, the power supply drive circuit 50 drives the
plurality of organic EL elements independently of each
other, on the basis of the luminance control information.
[0023] The respective components (the organic EL panel,
the control device, and the power supply drive circuit) of the
organic EL lighting device 1 of the present embodiment will
be described below in further detail.

[0024] (Organic EL Panel)

[0025] FIG. 2 is a sectional view showing an example of
the organic EL panel 10 to be controlled in the present
embodiment. The organic EL panel 10 shown in FIG. 2
includes single color light emitting layers 157, 15¢g, and 155
for red, green, and blue. With this configuration, the organic
EL panel 10 in FIG. 2 produces white light by additive color
mixture of the plurality of emission colors.

[0026] In the organic EL panel 10 in FIG. 2, anodes 127,
12g, and 125 provided for the respective light emitting
layers (the red light emitting layer 15r, the green light
emitting layer 15¢g, and the blue light emitting layer 155) are
disposed in parallel with each other on one surface of a
transparent substrate (glass substrate) 11, and a light diffu-
sion plate 19 is disposed on the other surface of the glass
substrate 11. A hole injection layer 13 is formed so as to
encapsulate the anodes 12. Further, a hole transport layer 14,
the light emitting layers 15, an electron transport layer 16,
and an electron injection layer 17 are laminated on the hole
injection layer 13 in this order. On the upper side of the
electron injection layer 17, cathodes 187, 18g, and 18b
provided for the respective single color light emitting layers
157, 15g, and 154 are disposed in parallel with each other.
Thus, a red light emitting organic EL element, a green light
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emitting organic EL element, and a blue light emitting
organic EL element are constituted. FIG. 2 shows the
configuration in which the organic EL panel 10 includes one
light emitting organic EL element for each single color (red,
green, or blue). It should be noted that FIG. 2 simplifies the
actual configuration in which the respective single color
light emitting organic EL elements are aligned repeatedly,
for the sake of convenience in illustration.

[0027] In the organic EL panel 10 shown in FIG. 2, the
transparent substrate 11 is a glass substrate. In the present
embodiment, the transparent substrate 11 may be a substrate
formed of a rigid material, such as a glass substrate, or may
be a substrate formed of a flexible material, such as a
polymer film.

[0028] As described above, the organic EL panel 10
shown in FIG. 2 includes the light diffusion plate 19 as a
component. With this configuration, it is possible to prevent
total reflection of emitted light owing to the difference in
refractive index between the glass substrate 11 and an
external air layer, whereby the light extraction efficiency is
improved. It should be noted that, in the organic EL panel of
the present embodiment, the light diffusion plate is an
optional component.

[0029] The light emitting layers 15¢, 15¢g, and 155 for the
respective colors have their own anodes and cathodes,
respectively. Accordingly, currents can be applied to the
organic EL elements independently of each other. Thus, it is
possible to adjust the luminances of the organic EL elements
independently of each other.

[0030] A material and method for forming each compo-
nent in the organic EL panel 10 are not particularly limited,
and each compornent may be formed using a well-known
material and a well-known method.

[0031] The organic EL panel to be controlled in the
present embodiment is not limited to the organic EL panel 10
shown in FIG. 2. The organic EL panel may have a different
device configuration such that, for example, the single color
light emitting layers 15 are composed of single color light
emitting layers for yellow and blue. Also, the organic EL
panel may have a different device area(s) such that, for
example, the areas of the respective single color light
emitting layers may be made larger or smaller as appropri-
ate. Further, the organic EL panel may have a configured
such that the single color light emitting layers are composed
of white light emitting layers for a color having a high color
temperature (e.g., a daylight color) and a color having a low
color temperature (e.g., a light bulb color) to provide varia-
tions in color temperature of white color. Still further, the
organic EL panel including the plurality of single color light
emitting layers may be transparent (the so-called two-sided
emission organic EL panel that emits light from both sides).
[0032] The configuration of the organic EL panel to be
controlled in the present embodiment is not limited to the
one shown in FIG. 2, in which the respective single color
light emitting layers are disposed in parallel. Specifically, for
example, the respective organic EL elements may be con-
figured as shown in the schematic view of an organic EL
panel 100 in FIG. 3. That is, as shown in FIG. 3, the organic
EL elements 1155, 115g, and 115 may be configured so that,
for example, they have light transmission properties and are
laminated in this order along the emission axis direction L.
The organic EL panel 100 shown in FIG. 3 is configured so
that the organic EL elements are driven independently of
each other by a power supply drive circuit 50. With this
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configuration, the light emitting area of the organic EL panel
100 is at least three times as large as that of the organic EL
panel 10 shown in FIG. 1. This configuration is preferable
because it can increase the luminance and luminous flux per
unit area.

[0033] (Control Device)

[0034] The control device 20 of the present embodiment
includes, as components: the luminance detection units 30;
and the control unit 40. In the present embodiment, the
luminance detection units 30 are optional components.
[0035] <Luminance Detection Unit>

[0036] The luminance detection units 30 detect the lumi-
nances of the respective organic EL elements. More specifi-
cally, when the organic EL panel 10 shown in FIG. 1 is to
be controlled, the luminance detection units 30 provided for
the red light emitting organic EL element, the green light
emitting organic EL element, and the blue light emitting
organic EL element detect the luminances of these organic
EL elements, respectively.

[0037] The luminance detection unit 30 is not particularly
limited, and may be, for example, a known optical sensor.
The optical sensor is not particularly limited, and examples
thereof include small sensor elements such as a photodiode,
a phototransistor, a photonic integrated circuit (photo 1C),
and a photoresistor.

[0038] FIG. 4A shows a digital color sensor as an example
of a circuit including the luminance detection units 30. As
shown in FIG. 4A, first, photodiodes 317, 31g, and 315
provided for the organic EL elements for respective colors
(red, green, and blue) detect the respective colors of light.
The respective colors of light thus detected are converted to
predetermined frequencies by frequency converters (L/F) 32
and outputted therefrom, respectively. Next, under the tim-
ing control of a timing controller 33, the output value of each
frequency is counted during the high period of a gate
terminal, and the count value is held in a register 34 provided
for each organic EL element. Next, pulses for reading out the
count values are inputted to a clock (CLK) terminal 35. As
a result, the count values for the respective the organic EL
elements are converted serially by a converter 36 in syn-
chronization with the pulses, and outputted serially to a Data
Out terminal 37 in the form of electrical signals. The
electrical signals are processed at, e.g., 10 bits, 12 bits, or the
like, and the three colors are read out sequentially. In this
manner, the luminances of the organic EL elements for the
respective colors detected by the luminance detection units
30 are outputted to the control unit 40. It is to be noted that
the above description is directed to an illustrative example of
the luminance detection units, and the luminance detection
units 30 are not limited thereto as long as they can detect the
luminances of the respective organic EL elements and can
output the detected luminances to the control unit 40.
[0039] FIG. 4B shows an analog color sensor as another
example of the circuit including the luminance detection
units 30. The circuit shown in FIG. 4B includes differential
amplifiers (OP amplifiers) 427, 42¢, and 425. Non-inverting
input terminals (+) of the differential amplifiers (OP ampli-
fiers) 427, 42g, and 42b are connected to cathode terminals
of photodiodes 41r, 41g, and 415, respectively. Inverting
input terminals (-) of the differential amplifiers (OP ampli-
fiers) 42r, 42g, and 42b are connected to anode terminals of
the photodiodes 41r, 41g, and 415, respectively. Feedback
resistors R, Ry, and R, are provided between the output
terminals and the inverting input terminals (-) of the OP
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amplifiers 417, 41g, and 415, respectively. Currents I, I,
and I; generated from light received by the photodiodes 417,
41g, and 415 are subjected to current-voltage (I-V) conver-
sion by the OP amplifiers 42r, 42g, and 425, respectively,
and also, amplified by the magnitudes of the resistances of
the feedback resistors Rfr, Rfg, and Rfb. Thus, inverted
output voltages (-Iz-Rj;, -Is-R,, and -I;xR,) are
obtained. The output voltages shift toward the negative
direction as the amounts of light received by the respective
photodiodes 417, 41g, and 415 increase. Thus, in the case
where a single-supply OP amplifier is used, an offset voltage
is applied to a non-inverting input terminal (+) so as to cause
an output to shift toward the negative direction with respect
to the offset voltage as a reference potential. The output
voltage for each color (Vg,,.s Vous OF Vg,..) is obtained as
the difference between the offset voltage V,,  and the product
of the current generated from the light received and the

resistance of the feedback resistor (IzxRg,, IsxRg, or
IxRz).
[0040] The positions at which the luminance detection

units 30 are disposed are not particularly limited. For
example, the luminance detection units 30 may be disposed
in the organic EL panel 10. Specifically, the luminance
detection units 30 may be disposed on the glass substrate of
the organic EL panel 10, for example.

[0041] <Control Unit>

[0042] The control unit 40 performs luminance control in
such a manner that white light produced by additive color
mixture of different colors of light emitted from the plurality
of organic EL elements has the same color temperature as a
previously set color temperature, on the basis of the detected
luminance information regarding each of the organic EL
elements. More specifically, the control unit 40 controls the
luminances of organic EL elements other than a reference
organic EL element having the shortest luminance life, with
reference to the luminance of the reference organic EL
element.

[0043] In the present embodiment, the “previously set”
color temperature is not particularly limited, and may be, for
example, an initial color temperature set during manufacture
or a color temperature set by a user after the manufacture.
Also, for example, some living environment-compatible
lighting devices are color tunable so as to emit daylight color
light in the morning, natural white light in the daytime, and
light bulb color light at night. More specifically, the lighting
devices emit different colors of light, e.g., daylight color
light to help pleasant awakening in the morning, active
natural white light in the daytime, and relaxing light bulb
color light at night. In such a case, the color temperature may
be set according to time so as to confirm to living environ-
ments.

[0044] In the present embodiment, the “organic EL ele-
ment having the shortest luminance life” is not particularly
limited, and may be a blue light emitting organic EL element
or an organic EL element with any other emission color, for
example. In principle, the blue light emitting organic EL
element has the shortest life among the light emitting
organic EL elements for the respective colors that produce
white light. However, the organic EL elements with other
emission colors may exhibit totally different luminance life
behavior or properties, depending on light emitting materials
and peripheral materials in the multi-layer structure, element
and device configurations, processes to be employed, etc.
Also, variation among lots of the materials etc., inconsis-
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tency among process steps, and the like may influence the
luminance life. Thus, in the present embodiment, it is
preferable that the luminance detection units 30 detect the
change in luminance with time regarding the respective
organic EL elements whenever necessary to determine the
organic EL element with the shortest luminance life when-
ever necessary. With this configuration, for example, it is
possible to prevent the increase in driving current for the
element with the shortest life, whereby life time reduction
due to the increase in drive conditions and load for the
element with the shortest life can be inhibited.

[0045] In the present embodiment, “controlling the lumi-
nances of organic EL elements other than a reference organic
EL element having the shortest luminance life” is not
particularly limited, and may mean, for example, lowering
the luminances of the organic EL elements. It should be
noted that, as described above, the luminances of the organic
EL elements may be controlled in such a manner that the
white light has the same color temperature as the previously
set color temperature. Thus, it is not necessary to lower the
luminances of the organic EL elements in the case where the
white light has the same color temperature as the previously
set color temperature without lowering the luminances of the
organic EL elements, for example.

[0046] An example of a specific configuration of the
control unit 40 is such that, for example, the control unit 40
includes, as components: a storage section; and an arithme-
tic section.

[0047]

[0048] The storage section stores information on change
with time in luminance measured previously for each of the
organic EL elements. The storage section is not particularly
limited, and may be, for example, a random-access memory
(RAM), a read-only memory (ROM), a hard disk (HD), an
optical disk, a Floppy® disk (FD), or the like.

[0049] The “information on change with time” is not
particularly limited, and may be, for example: information
on reduction in luminance or luminous flux with time,
obtained by the luminance life curves regarding the respec-
tive organic EL elements (blue (B), green (G), and red (R))
shown in FIG. 5; information on change in chromaticity with
time regarding the respective single color light emitting
layers, accompanying the drive of the organic EL panel; or
the like. FIG. 5 shows an example of common luminance life
curves regarding the respective organic EL elements.

[0050] <Arithmetic Section>

[0051] The arithmetic section determines driving currents
or driving voltages for the organic EL elements other than
the reference organic EL, on the basis of the information on
change with time. The following description is directed to a
specific example where, for example, the information on
change with time is information on reduction in luminance
with time obtained by the luminance life curves. The arith-
metic section fixes the luminance of an organic EL element
for a color with the largest luminance reduction on the basis
of the information on the reduction, and calculates driving
currents or driving voltages for driving the organic EL
elements for other colors so that the white color temperature
obtained by additive color mixture would be the same as the
previously set white color temperature. The arithmetic sec-
tion may determine either driving currents or driving volt-
ages as described above. Preferably, the arithmetic section
determines driving currents. With this configuration, it is

<Storage Section>
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possible to provide an organic EL panel having a longer life
and compatible to change in environments such as change in
temperature.

[0052] In the present embodiment, on the basis of the
information on change with time obtained from data
obtained by measuring or examining change in luminance
(luminous flux) with time regarding light emitting materials
for the respective colors in an actual device, tone values of
the respective colors further may be set so as to coincide
with the chromaticity coordinates on the black body locus,
with reference to the luminance (luminous flux) of a color
with the shortest life. The luminance (luminous flux) life of
the light emitting organic EL element for each color in the
organic EL panel is determined uniquely according to the
material and device configuration used therein and the light
emitting area. Then, the information on change with time in
luminance (luminous flux) determined according to the
material and device configuration used for each color and
the device area is used as an index of the luminance life.
Then, the control unit 40 controls, with reference to the
luminance (luminous flux) of the color with the shortest life,
the luminances (luminous fluxes) of the other colors so as to
coincide with the chromaticity coordinates on the black
body locus. In this case, for example, conversion from the
information on change with time regarding the light emitting
organic EL elements for respective colors to corrected
output tone values may be performed with reference to a
reference table.

[0053] Table 1 shows an example of the reference table.
Table 1 shows an example of a reference table in the case
where: the emission colors are composed of three colors,
namely, red, green, and blue; a blue light emitting organic
EL element has the shortest life and thus provides a refer-
ence tone, and the respective colors are controlled at 8 bits.

TABLE 1

Inputted tone value Corrected tone value

R G B R G B

0 0 0 0 0 0

1 1 1 1 1 1

2 2 2 2 2 2
127 127 127 119 110 127
250 250 250 229 211 250
251 2351 251 229 211 251
252 5 252 230 212 252
253 253 253 231 212 253
254 234 254 232 213 254
253 253 255 233 214 253

[0054] The storage section may store the information on

change with time and the reference table, for example. The
storage section may read out a corresponding value from the
reference table with respect to an inputted value regarding
either the tone value or information on change with time
(e.g., a luminance (luminous flux) change ratio). Specifi-
cally, for example, when the inputted tone value is “1277,
the storage section reads out “119” as the corrected tone
value for the red light emitting organic EL element and
“110” as the corrected tone value for the green light emitting
organic EL element. Then, the storage section transmits the
tone value data to the arithmetic section. It should be noted,
however, that the reference table in the present embodiment
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is not limited thereto. For example, although the respective
colors are controlled at 8 bits in the reference table shown as
Table 1, the number of tones may be increased to 10 bits or
12 bits in order to attain more smooth conversion.

[0055] When the reference table is used in the present
embodiment, the control unit 40 may include, for example,
a preparation unit that previously prepares correspondence
between inputted luminances and luminances to be output-
ted by providing conversion correspondence tables indicat-
ing luminances to be outputted in response to inputted
luminances for the respective tones. Such a configuration
can be achieved easily by using a field-programmable gate
array (FPGA), for example. Although the present embodi-
ment is directed to an example where the reference table
includes discrete (quantized, digital) values, the reference
table may include continuous values. Further, although the
present embodiment is directed to an example where a
reference table is used, functions may be used instead of the
reference table.

[0056] (Power Supply Drive Circuit)

[0057] The power supply drive circuit 50 drives the plu-
rality of organic EL elements in the organic EL panel to be
controlled independently of each other, on the basis of the
luminance control information provided by the control
device 40. In the present embodiment, the power supply
drive circuit 50 is an optional component and may not be
provided.

[0058] The power supply drive circuit 50 is not particu-
larly limited, and may be, for example, a unit that supplies
driving currents to the respective organic EL elements.
[0059] In the present embodiment, in accordance with
electrical signals of the luminance control information, the
power supply drive circuit 50 may control the driving
currents to be supplied by, for example, pulse width modu-
lation (PWM) or pulse amplitude modulation (PAM). The
driving currents preferably are controlled by PWM, because
they can be controlled more easily. Also, driving currents
and driving voltages may be controlled by performing PWM
and PAM at the same time.

[0060] (Control Method)

[0061] Next, a method for controlling the organic EL
panel using the control device 20 in the present embodiment
will be described with reference to the flowchart of FIG. 6.
It should be noted, however, that the control method accord-
ing to the present invention is not limited to the one
performed using the control device 20.

[0062] <Luminance Detection Step (S11)>

[0063] First, the luminance detection unit 30 detects lumi-
nance information regarding the organic EL elements inde-
pendently of each other. The detected luminance informa-
tion is converted to, for example, an electrical signal and
transmitted to the control unit 40.

[0064] <Luminance Control Step (S12)>

[0065] Next, the control unit 40 performs luminance con-
trol in such a manner that white light produced by additive
color mixture of different colors of light emitted from the
plurality of organic EL elements has the same color tem-
perature as a previously set color temperature, on the basis
of the detected luminance information regarding the respec-
tive organic EL elements. That is, the control unit 40
controls the luminances of organic EL elements other than a
reference organic EL element having the shortest luminance
life with reference to the luminance of the reference organic
EL element. Specifically, the control unit 40 determines,
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with reference to the detected luminances of the light
emitting organic EL elements for the respective colors, the
light emitting organic EL element for a color with the largest
luminance reduction, for example. Then, for example, the
control unit 40 fixes a driving current to be supplied to the
light emitting organic EL element for the color with the
largest luminance reduction, and lowers driving currents to
be supplied to the light emitting organic EL elements for the
other colors. In the case where a blue light emitting organic
EL element is fixed as the light emitting organic EL element
for the color with the largest luminance reduction, driving
currents to be supplied to the light emitting organic EL
elements for other colors, namely, red and green, are low-
ered so that white light to be produced has the same color
temperature as a previously set color temperature.

[0066] As shown in the flowchart of FIG. 7, the luminance
control step may include a storage step (S12-1) and an
arithmetic step (S12-2), for example. In the storage step, for
example, the storage section stores information on change
with time in luminance measured previously for the respec-
tive organic EL elements (storage step, S12-1). In the
arithmetic step, for example, on the basis of the information
on change with time, the arithmetic section determines
driving currents or driving voltages for the organic EL
elements other than the reference organic EL element (arith-
metic step, S12-2).

[0067] <Drive Step (S13)>

[0068] Next, the power supply drive circuit 50 drives the
plurality of organic EL elements independently of each
other, on the basis of the luminance control information
supplied by the control unit 40. In the control method
according the present invention, the present step (S13) is an
optional step.

[0069] In the present embodiment, as described above, the
control device 20 controls the luminances of the other
organic EL elements in such a manner that white light to be
produced has the same color temperature as an initially set
color temperature, with reference to the luminance of the
organic EL element with the shortest luminance life. With
this configuration, it becomes possible to correct color
temperature shift or color shift with time caused by con-
tinuous lighting or continuous use, while such correction is
difficult in common white organic EL elements. As a result,
in the organic EL panel to be controlled, change in color
temperature can be inhibited. Thus, the control device 20 can
efficiently inhibit, for example, the reduction in luminance
(luminous flux) life of an organic EL element for each color
in the organic EL panel to be controlled, thereby extending
the life of the organic EL panel.

Second Embodiment

[0070] FIG. 8 is a block diagram showing the configura-
tion of an organic EL lighting device 200 according to the
present embodiment. A control device 70 of the present
embodiment includes a time measurement unit 60. The time
measurement unit 60 measures the drive times of the organic
EL elements. An arithmetic section of a control unit 40
determines driving currents or driving voltages by associ-
ating the drive times measured by the time measurement unit
60 with the information on change with time stored by the
storage section. The time measurement unit 60 can transmit
and receive electrical signals to and from the control unit 40
and the power supply drive circuit 50. Except for the above,
the control device 70 of the present embodiment has the
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same configuration as the control device 20 of the first
embodiment. In the present embodiment, luminance detec-
tion units are optional components, and may or may not be
provided.

[0071] (Time Measurement Unit)

[0072] The time measurement unit 60 measures the drive
time of each organic EL element, as described above. In the
present embodiment, the “drive time” is not particularly
limited, and may be, for example, the drive time of the
organic EL element accumulated during a time period from
the reception of a reset signal from the power supply drive
circuit 50 until the time of measurement.

[0073] The time measurement unit 60 is not particularly
limited, and a known time measurement unit such as a timer
can be used, for example. The timer may be, for example, a
microcomputer/IC timer configured so as to supply a clock
to a register to reset or start counting and determine a
measured value by causing the register that reads out count
values to accumulate the count values.

[0074] (Control Method)

[0075] Next, a method for controlling the organic EL
panel using the control device 70 in the present embodiment
will be described with reference to the flowchart of FIG. 9.
It should be noted, however, that the control method accord-
ing to the present invention is not limited to the one
performed using the control device 70.

[0076] <Time Measurement Step (S21)>

[0077] First, in a time measurement step, the time mea-
surement unit 60 determines a drive time accumulated from
the reception of a reset signal.

[0078] <Control Step (S22)>

[0079] In a control step, first, S12-1 in the first embodi-
ment is performed. Thereafter, the arithmetic section of the
control unit 40 determines driving currents or driving volt-
ages by associating the drive times measured by the time
measurement unit 60 with the information on change with
time stored by the storage section (S12-2"). In this case,
conversion from the information on change with time
regarding the respective colors to corrected tone values may
be performed, as described in the first embodiment.

[0080] <Drive Step (S23)>

[0081] A drive step is performed in the same manner as
S13 in the first embodiment.

[0082] Also in the present embodiment, as described
above, the control device 70 controls the luminances of the
other organic EL elements in such a manner that white light
to be produced has the same color temperature as an initially
set color temperature, with reference to the luminance of the
organic EL element with the shortest luminance life. With
this configuration, it becomes possible to correct color
temperature shift or color shift with time caused by con-
tinuous lighting or continuous use, while such correction is
difficult in common white organic EL elements. As a result,
in the organic EL panel to be controlled, change in color
temperature can be inhibited. Thus, the control device 70 can
efficiently inhibit, for example, the reduction in luminance
(luminous flux) life of an organic EL element for each color
in the organic EL panel to be controlled, thereby extending
the life of the organic EL panel.

[0083] Furthermore, in the present embodiment, for
example, by causing a central processing unit (CPU) of the
power supply drive circuit to execute the control method as
a program, it is possible to cause the CPU to output signals
of driving currents for the respective colors, and in accor-
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dance with the signals, to cause optimal driving currents for
the organic EL elements for the respective colors to be
inputted to the organic EL elements for the respective colors
from the power supply drive circuit. With this configuration,
it is possible to correct color temperature shift and color shift
with time caused by continuous lighting or continuous use.

Third Embodiment

[0084] A program according to the present embodiment is
a program that can execute the control method according to
the first embodiment or 2 on a computer. Alternatively, the
program according to the present embodiment may be
recorded on a computer-readable recording medium, for
example. The recording medium is not particularly limited,
and may be, for example, a read-only memory (ROM), a
hard disk (HD), or an optical disk.

[0085] In the present embodiment, it is preferable that the
program is executed by the CPU of the power supply drive
circuit. Further, it is preferable to cause the CPU to output
signals of driving currents for the respective colors using the
program, and to cause optimal driving currents for the
organic EL elements for the respective colors to be inputted
to the organic EL elements for the respective colors from the
power supply drive circuit, in accordance with the signals.
With this configuration, it is possible to correct color tem-
perature shift and color shift with time caused by continuous
lighting or continuous use. Besides, the configuration of the
light source device can be simplified.

[0086] Although Embodiments 1 and 2 are each directed
to an example where the light source device according to the
present invention is an organic EL lighting device, the light
source device according to the present invention is not
limited thereto. For example, the control device according to
the present invention is applicable to, e.g., a backlight of a
liquid crystal display. Thus, the light source device accord-
ing to the present invention may be a liquid crystal display.
[0087] While the present invention has been described
above with reference to exemplary embodiments, the pres-
ent invention is by no means limited thereto. Various
changes and modifications that may become apparent to
those skilled in the art may be made in the configuration and
specifics of the present invention without departing from the
scope of the present invention.

[0088] Part or the whole of the exemplary embodiments
disclosed above can be described as in the following supple-
mentary notes. It should be noted, however, that the present
invention is by no means limited thereto.

[0089] (Supplementary Note 1)

[0090] An organic EL panel control device including:
[0091] a luminance control unit,

[0092] wherein the luminance control unit controls,

among a plurality of organic EL elements with different
emission colors in an organic EL panel to be controlled,
luminances of organic EL, elements other than a reference
organic EL element having a shortest luminance life in such
a manner that, with reference to a luminance of the reference
organic EL element, white light produced by additive color
mixture of different colors of light emitted from the plurality
of organic EL elements has the same color temperature as a
previously set color temperature.

[0093] (Supplementary Note 2)

[0094] The organic EL panel control device according to
Supplementary Note 1, wherein the luminance control unit
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lowers the luminances of the organic EL elements other than
the reference organic EL element.

[0095] (Supplementary Note 3)

[0096] The organic EL panel control device according to
Supplementary Note 1 or 2, further including luminance
detection units provided for the respective organic EL ele-
ments, wherein

[0097] the luminance detection units detect luminance
information regarding the respective organic EL elements,
and

[0098] on the basis of the detected luminance information
regarding the respective organic EL elements, the luminance
control unit controls the luminances of the organic EL
elements other than the reference organic EL element.
[0099] (Supplementary Note 4)

[0100] The organic EL panel control device according to
any one of Supplementary Notes 1 to 3, wherein

[0101] the luminance control unit includes a storage sec-
tion and an arithmetic section,

[0102] the storage section stores information on change in
luminance with time measured previously for the respective
organic EL elements, and

[0103] on the basis of the information on change in
luminance with time, the arithmetic section determines
driving currents or driving voltages for the organic EL
elements other than the reference organic EL element.
[0104] (Supplementary Note 5)

[0105] The organic EL panel control device according to
Supplementary Note 4, further including a time measure-
ment unit, wherein

[0106] the time measurement unit measures drive times of
the respective organic EL elements, and

[0107] the arithmetic section of the luminance control unit
determines the driving currents or the driving voltages by
associating the drive times measured by the time measure-
ment unit with the information on change with time stored
by the storage section.

[0108] (Supplementary Note 6)

[0109] A light source device including:

[0110] an organic EL panel; and

[0111] the organic EL panel control device according to

any one of Supplementary Notes 1 to 5,

[0112] wherein the organic EL panel includes a plurality of
organic EL elements with different emission colors.

[0113] (Supplementary Note 7)

[0114] The light source device according to Supplemen-
tary Note 6, wherein

[0115] the organic EL panel further includes a power
supply drive circuit, and

[0116] the power supply drive circuit drives the plurality
of organic EL elements independently of each other, on the
basis of luminance control information provided by the
control device.

[0117] (Supplementary Note 8)

[0118] The light source device according to Supplemen-
tary Note 6 or 7, wherein the organic EL elements have light
transmission properties and are laminated along an emission
axis direction.

[0119] (Supplementary Note 9)

[0120] The light source device according to any one of
Supplementary Notes 6 to 8, wherein the reference organic
EL element is a blue light emitting organic EL element.
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[0121] (Supplementary Note 10)
[0122] An organic EL panel control method including:
[0123] a luminance control step, wherein

in the luminance control step, among a plurality of organic
EL elements with different emission colors in an organic EL
panel to be controlled, luminances of organic EL elements
other than a reference organic EL element having a shortest
luminance life are controlled in such a manner that, with
reference to a luminance of the reference organic EL ele-
ment, white light produced by additive color mixture of
different colors of light emitted from the plurality of organic
EL elements has the same color temperature as a previously
set color temperature.

[0124] (Supplementary Note 11)

[0125] The organic EL panel control method according to
Supplementary Note 10, wherein, in the luminance control
step, the luminances of the organic EL elements other than
the reference organic EL element are lowered.

[0126] (Supplementary Note 12)

[0127] The organic EL panel control method according to
Supplementary Note 10 or 11, further including:

[0128] a luminance detection step,

[0129] wherein, in the luminance detection step, lumi-
nance information regarding the respective organic EL ele-
ments is detected, and

[0130] in the luminance control step, on the basis of the
detected luminance information regarding the respective
organic EL. elements, the luminances of the organic EL
elements other than the reference organic EL element are
controlled.

[0131] (Supplementary Note 13)

[0132] The organic EL panel control method according to
any one of Supplementary Notes 10 to 12, wherein

[0133] the luminance control step further includes a stor-
age step and an arithmetic step,

[0134] in the storage step, information on change in lumi-
nance with time measured previously for the respective
organic EL elements is stored, and

[0135] in the arithmetic step, on the basis of the informa-
tion on change in luminance with time, driving currents or
driving voltages for the organic EL elements other than the
reference organic EL element are determined.

[0136] (Supplementary Note 14)

[0137] The organic EL panel control method according to
Supplementary Note 13, further including a time measure-
ment step, wherein

[0138] in the time measurement step, drive times of the
respective organic EL elements are measured, and

[0139] in the arithmetic step of the luminance control step,
the driving currents or the driving voltages are determined
by associating the drive times measured in the time mea-
surement step with the information on change with time
stored in the storage step.

[0140] (Supplementary Note 15)

[0141] A program that executes the control method
according to any one of Supplementary Notes 10to 14 ona
computer.

[0142] (Supplementary Note 16)

[0143] A computer-readable recording medium having
recorded thereon the program according to Supplementary
Note 15.

[0144] This application claims priority from Japanese Pat-
ent Application No. 2014-131847 filed on Jun. 26, 2014. The
entire disclosure of this Japanese patent application is incor-
porated herein by reference.
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EXPLANATION OF REFERENCE NUMERALS

[0145] 1: organic EL lighting device

[0146] 10, 100: organic EL panel

[0147] 11: glass substrate

[0148] 12r, 125, 12g: anode

[0149] 13: hole injection layer

[0150] 14: hole transport layer

[0151] 157, 15¢, 155, 1157, 1155, 115g: single color light

emitting layer

[0152] 16: electron transport layer
[0153] 17: electron injection layer
[0154] 187 g, b: cathode

[0155] 19: light diffusion plate
[0156] 20, 70: control device
[0157] 30: luminance detection unit
[0158] 31# g, b: photodiode

[0159] 32: frequency converter
[0160] 33: timing controller
[0161] 34: register
[0162] 35: clock (CLK) terminal
[0163] 36: converter
[0164] 37: Data Out terminal
[0165] 40: control unit
[0166] 50: power supply drive circuit
[0167] 60: time measurement unit
1. An organic EL panel control device comprising;
a luminance control unit,
wherein the luminance control unit controls, among a
plurality of organic EL elements with different emis-
sion colors in an organic EL panel to be controlled,
luminances of organic EL elements other than a refer-
ence organic EL element having a shortest luminance
life in such a manner that, with reference to a lumi-
nance of the reference organic EL element, white light
produced by additive color mixture of different colors
of light emitted from the plurality of organic EL
elements has the same color temperature as a previ-
ously set color temperature.
2. The organic EL panel control device according to claim
1, further comprising luminance detection units provided for
the respective organic EL elements, wherein
the luminance detection units detect luminance informa-
tion regarding the respective organic EL elements, and
on the basis of the detected luminance information regard-
ing the respective organic EL elements, the luminance
control unit controls the luminances of the organic EL
elements other than the reference organic EL element.
3. The organic EL panel control device according to claim
1, wherein
the luminance control unit comprises a storage section
and an arithmetic section,
the storage section stores information on change in lumi-
nance with time measured previously for the respective
organic EL elements, and
on the basis of the information on change in luminance
with time, the arithmetic section determines driving
currents or driving voltages for the organic EL elements
other than the reference organic EL element.
4. A light source device comprising:
an organic EL panel; and
the organic EL panel control device according to claim 1,

May 18, 2017

wherein the organic EL panel comprises a plurality of
organic EL elements with different emission colors.
5. The light source device according to claim 4, wherein
the organic EL elements have light transmission proper-
ties and are laminated along an emission axis direction.
6. An organic EL panel control method comprising:
a luminance control step, wherein
in the luminance control step, among a plurality of
organic EL elements with different emission colors in
an organic EL panel to be controlled, luminances of
organic EL elements other than a reference organic EL
element having a shortest luminance life are controlled
in such a manner that, with reference to a luminance of
the reference organic EL element, white light produced
by additive color mixture of different colors of light
emitted from the plurality of organic EL elements has
the same color temperature as a previously set color
temperature.
7. The organic EL panel control method according to
claim 6, further comprising:
a luminance detection step,
wherein, in the luminance detection step, luminance infor-
mation regarding the respective organic EL elements is
detected, and
in the luminance control step, on the basis of the detected
luminance information regarding the respective organic
EL elements, the luminances of the organic EL ele-
ments other than the reference organic EL element are
controlled.
8. The organic EL panel control method according to
claim 6, wherein
the luminance control step further comprises a storage
step and an arithmetic step,
in the storage step, information on change in luminance
with time measured previously for the respective
organic EL elements is stored, and
in the arithmetic step, on the basis of the information on
change in luminance with time, driving currents or
driving voltages for the organic EL elements other than
the reference organic EL element are determined.
9. The organic EL panel control device according to claim
2, wherein
the luminance control unit comprises a storage section
and an arithmetic section,
the storage section stores information on change in lumi-
nance with time measured previously for the respective
organic EL elements, and
on the basis of the information on change in luminance
with time, the arithmetic section determines driving
currents or driving voltages for the organic EL elements
other than the reference organic EL element.
10. The organic EL panel control method according to
claim 7, wherein
the luminance control step further comprises a storage
step and an arithmetic step,
in the storage step, information on change in luminance
with time measured previously for the respective
organic EL elements is stored, and
in the arithmetic step, on the basis of the information on
change in luminance with time, driving currents or
driving voltages for the organic EL elements other than
the reference organic EL element are determined.
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