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(7) ABSTRACT

An organic EL display device includes a plurality of sub-
pixels each including a first organic EL element and a second
organic EL element, a temperature information detector
configured to measure current-voltage characteristics of the
second organic EL element included in each of the sub-
pixels, and to detect, on the basis of a result of the mea-
surement, temperature information of the second organic EL
element included in each of the sub-pixels, and a correction
unit configured to correct a driving signal of the first organic
EL element included in each of the sub-pixels on the basis
of the temperature information of the second organic EL
element included in the same sub-pixel as the sub-pixel
including the relevant first organic EL element.
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ORGANIC EL DISPLAY DEVICE AND
METHOD OF DRIVING ORGANIC EL
DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present disclosure relates to an organic EL
display device and a method of driving the organic EL
display device.

[0002] This application is based on and claims priority of
Japanese Patent Application No. 2014-126400 filed in Japan
on Jun. 19, 2014, the entire contents of which are incorpo-
rated herein by reference.

BACKGROUND ART

[0003] Light emission characteristics of an organic EL
display element change depending on temperature. In con-
sideration of that point, Patent Literature (PTL) 1 proposes
a technique of employing, as pixel portions for temperature
detection, pixel portions positioned in a central zone and a
peripheral zone of an image display region, and detecting a
temperature distribution in the image display region on the
basis of temperature information detected in each of the
pixel portions for temperature detection.

[0004] Each of the pixel portions for temperature detection
includes an organic EL element for temperature detection
and an organic EL element for image display. A driving
voltage is supplied to the organic EL element for tempera-
ture detection, and the temperature information of the
organic EL element for temperature detection is detected on
the basis of a current that flows through the organic EL
element for temperature detection at that time. The tempera-
ture distribution in the image display region is calculated on
the basis of the temperature information detected in the
individual pixel portions for temperature detection, and a
driving signal of the organic EL element for image display
in each pixel portion is corrected on the basis of information
of the temperature distribution.

CITATION LIST

Patent Literature

[0005] PTL 1: Japanese Unexamined Patent Application
Publication No. 2007-248702

SUMMARY

Technical Problem

[0006] Because the pixel portion for temperature detection
includes the organic EL element for temperature detection,
the organic EL element for image display in the pixel portion
for temperature detection has a smaller light emission area
than an organic EL element for image display in each of
other pixel portions. Thus, there is a possibility that varia-
tions in luminance may occur between the pixel portions for
temperature detection and the other pixel portions, and that
display quality may degrade.

[0007] Several aspects of the present invention have
objects of providing an organic EL display device and a
method of driving the organic EL display device, which are
able to suppress a reduction of display quality, the reduction
being caused by temperature change.

May 11,2017

Solution to Problem

[0008] An organic EL display device according to a first
aspect of the present invention includes a plurality of
sub-pixels each including a first organic EL element and a
second organic FL element, a temperature information
detector configured to measure current-voltage characteris-
tics of the second organic EL element included in each of the
sub-pixels, and to detect, on the basis of a result of the
measurement, temperature information of the second
organic EL element included in each of the sub-pixels, and
a correction unit configured to correct a driving signal of the
first organic EL element included in each of the sub-pixels
on the basis of the temperature information of the second
organic EL element included in the same sub-pixel as the
sub-pixel including the relevant first organic EL element.

[0009] In the organic EL display device according to the
first aspect of the present invention, the temperature infor-
mation detector may include a plurality of scanning lines
disposed adjacent to each other, a plurality of measurement
lines disposed adjacent to each other, the measurement lines
intersecting the scanning lines, a plurality of thin film
transistors disposed respectively corresponding to inter-
sected portions where the scanning lines and the measure-
ment lines intersect, the thin film transistors being electri-
cally connected to the second organic EL elements included
in the individual sub-pixels, respectively, a scanning line
driving circuit configured to sequentially supply a gate
signal to the scanning lines, a measurement line driving
circuit configured to sequentially supply a constant current
to the measurement lines, a voltage detection circuit con-
figured to sequentially measure, for each of the measurement
lines, a potential difference between a potential of the
measurement line supplied with the current and a common
potential of the second organic EL element supplied with the
current from the relevant measurement line, and to detect the
differential potential as a voltage applied to the second
organic EL element supplied with the current from the
relevant measurement line, a storage unit configured to store
data regarding temperature dependency of current-voltage
characteristics of the second organic EL element included in
each of the sub-pixels, and a detection unit configured to
detect, on the basis of the stored data, temperature informa-
tion of the second organic EL element, the second organic
EL element being supplied with the current from the mea-
surement line, in accordance with the voltage detected by the
voltage detection circuit.

[0010] In the organic EL display device according to the
first aspect of the present invention, the temperature depen-
dencies of the current-voltage characteristics of the second
organic EL elements included in the individual sub-pixels
may be equal to one another.

[0011] An organic EL display device according to a sec-
ond aspect of the present invention includes a plurality of
pixels each including a plurality of first organic EL elements
and a second organic EL element, a temperature information
detector configured to measure current-voltage characteris-
tics of the second organic EL element included in each of the
pixels, and to detect, on the basis of a result of the mea-
surement, temperature information of the second organic EL
element included in each of the pixels, and a correction umt
configured to correct driving signals of the first organic EL
elements included in each of the pixels on the basis of the
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temperature information of the second organic EL element
included in the same pixel as the pixel including the relevant
first organic EL elements.

[0012] In the organic EL display device according to the
second aspect of the present invention, the temperature
information detector may include a plurality of scanning
lines disposed adjacent to each other, a plurality of mea-
surement lines disposed adjacent to each other, the measure-
ment lines intersecting the scanning lines, a plurality of thin
film transistors disposed respectively corresponding to inter-
sected portions where the scanning lines and the measure-
ment lines intersect, the thin film transistors being electri-
cally connected to the second organic EL elements included
in the individual pixels, respectively, a scanning line driving
circuit configured to sequentially supply a gate signal to the
scanning lines, a measurement line driving circuit config-
ured to sequentially supply a constant current to the mea-
surement lines, a voltage detection circuit configured to
sequentially measure, for each of the measurement lines, a
potential difference between a potential of the measurement
line supplied with the current and a common potential of the
second organic EL element supplied with the current from
the relevant measurement line, and to detect the differential
potential as a voltage applied to the second organic EL
element supplied with the current from the relevant mea-
surement line, a storage unit configured to store data regard-
ing temperature dependency of current-voltage characteris-
tics of the second organic EL element included in each of the
pixels, and a detection unit configured to detect, on the basis
of the stored data, temperature information of the second
organic EL element, the second organic EL element being
supplied with the current from the measurement line, in
accordance with the voltage detected by the voltage detec-
tion circuit.

[0013] In the organic EL display device according to the
second aspect of the present invention, the temperature
dependencies of the current-voltage characteristics of the
second organic EL elements included in the individual pixels
may be equal to one another.

[0014] In the organic EL display device according to the
second aspect of the present invention, the pixel may include
a first sub-pixel, a second sub-pixel, and a third sub-pixel,
the first sub-pixel may include the first organic EL element
and emit red light with driving of the first organic EL
element included in the first sub-pixel, the second sub-pixel
may include the first organic EL element and the second
organic EL element and emit green light with driving of the
first organic EL element included in the second sub-pixel,
and the third sub-pixel may include the first organic EL
element and emit blue light with driving of the first organic
EL element included in the third sub-pixel.

[0015] An organic EL display device according to a third
aspect of the present invention includes a plurality of
sub-pixels each including a first organic EL element, one or
more second organic EL elements, a temperature informa-
tion detector configured to measure current-voltage charac-
teristics of the one or more second organic EL elements, and
to detect, on the basis of a result of the measurement,
temperature information of the one or more second organic
EL elements, and a correction unit configured to correct
driving signals of the first organic EL elements, the first
organic EL elements being included respectively in the
individual sub-pixels, on the basis of the temperature infor-
mation of the one or more second organic EL elements.
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[0016] 1In the organic EL display device according to the
third aspect of the present invention, the second organic EL
element may be disposed plural, and the temperature infor-
mation detector may include a plurality of scanning lines
disposed adjacent to each other, a plurality of measurement
lines disposed adjacent to each other, the measurement lines
intersecting the scanning lines, a plurality of thin film
transistors disposed respectively corresponding to inter-
sected portions where the scanning lines and the measure-
ment lines intersect, the thin film transistors being electri-
cally connected to the second organic EL elements,
respectively, a scanning line driving circuit configured to
sequentially supply a gate signal to the scanning lines, a
measurement line driving circuit configured to sequentially
supply a constant current to the measurement lines, a voltage
detection circuit configured to sequentially measure, for
each of the measurement lines, a potential difference
between a potential of the measurement line supplied with
the current and a common potential of the second organic EL
element supplied with the current from the relevant mea-
surement line, and to detect the differential potential as a
voltage applied to the second organic EL element supplied
with the current from the relevant measurement line, a
storage unit configured to store data regarding temperature
dependency of current-voltage characteristics of the second
organic EL elements, and a detection unit configured to
detect, on the basis of the stored data, temperature informa-
tion of the second organic EL element, the second organic
EL element being supplied with the current from the mea-
surement line, in accordance with the voltage detected by the
voltage detection circuit.

[0017] In the organic EL display device according to the
third aspect of the present invention, the temperature depen-
dencies of the current-voltage characteristics of the second
organic BL elements may be equal to one another.

[0018] In the organic EL display device according to any
of the first to third aspects of the present invention, the
organic EL display device may further include a light
shielding member adapted to shield light radiated from the
second organic EL element toward a viewing side.

[0019] In the organic EL display device according to any
of the first to third aspects of the present invention, the light
shielding member may include a light absorbing member
disposed in an opposing relation to the second organic EL
element.

[0020] In the organic EL display device according to any
of the first to third aspects of the present invention, the light
shielding member may be provided by forming an anode or
a cathode of the second organic EL. element as a light
reflecting electrode to reflect the light radiated from the
second organic EL element.

[0021] An organic EL display device driving method
according to the first aspect of the present invention is a
method of driving an organic EL display device including a
plurality of sub-pixels, each of the sub-pixels including a
first organic EL element and a second organic EL element,
the method including a current and voltage measuring step
of measuring current-voltage characteristics of the second
organic EL element included in each of the sub-pixels, a
temperature information detecting step of detecting, on the
basis of a measurement result obtained in the current and
voltage measuring step, temperature information of the
second organic EL element included in each of the sub-
pixels, and a driving signal correcting step of correcting a
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driving signal of the first organic EL element, the first
organic EL element being included in each of the sub-pixels,
on the basis of the temperature information of the second
organic EL element included in the same sub-pixel as the
sub-pixel including the relevant first organic EL element.
[0022] An organic EL display device driving method
according to the second aspect of the present invention is a
method of driving an organic EL display device including a
plurality of pixels, each of the pixels including a plurality of
first organic EL elements and a second organic EL element,
the method including a current and voltage measuring step
of measuring current-voltage characteristics of the second
organic EL element included in each of the pixels, a tem-
perature information detecting step of detecting, on the basis
of a measurement result obtained in the current and voltage
measuring step, temperature information of the second
organic EL element included in each of the pixels, and a
driving signal correcting step of correcting respective driv-
ing signals of the first organic EL elements, the first organic
EL elements being included in each of the pixels, on the
basis of the temperature information of the second organic
EL element included in the same pixel as the pixel including
the relevant first organic EL elements.

[0023] An organic EL display device driving method
according to the third aspect of the present invention is a
method of driving an organic EL display device including a
plurality of sub-pixels and one or more second organic EL
elements, each of the sub-pixels including a first organic EL
element, the method including a current and voltage mea-
suring step of measuring current-voltage characteristics of
the one or more second organic EL elements, a temperature
information detecting step of detecting, on the basis of a
measurement result obtained in the current and voltage
measuring step, temperature information of the one or more
second organic EL elements, and a driving signal correcting
step of correcting respective driving signals of the first
organic EL elements, the first organic EL elements being
included in each of the sub-pixels, on the basis of the
temperature information of the one or more second organic
EL elements.

Advantageous Effects of Invention

[0024] According to the several aspects of the present
invention, the organic EL display devices and the methods
of driving the organic EL display device are obtained which
are able to suppress a reduction of display quality, the
reduction being caused by temperature change.

BRIEF DESCRIPTION OF DRAWINGS

[0025] FIG. 1 is a block diagram illustrating an entire
configuration of an organic EL display device according to
a first embodiment.

[0026] FIG. 2 is an equivalent circuit diagram illustrating
a circuit configuration of the organic EL display device
according to the first embodiment.

[0027] FIG. 3A s a first diagram referenced to explain a
method of measuring a voltage of an organic EL element and
detecting a temperature.

[0028] FIG. 3B is a second diagram referenced to explain
the method of measuring a voltage of an organic EL element
and detecting a temperature.

[0029] FIG. 4 is a flowchart referenced to explain a
method of driving the organic EL display device 100.
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[0030] FIG. 5 is a plan view illustrating a planar structure
of arbitrary one of sub-pixels in the organic EL display
device according to the first embodiment.

[0031] FIG. 6 is a sectional view illustrating a sectional
structure of the arbitrary sub-pixel in the organic EL display
device according to the first embodiment.

[0032] FIG. 7 is a sectional view illustrating a sectional
structure of the sub-pixel in the organic EL display device
according to the first embodiment.

[0033] FIG. 8 is a sectional view illustrating a sectional
structure of the sub-pixel in the organic EL display device
according to the first embodiment.

[0034] FIG. 9 is a sectional view illustrating a sectional
structure of the sub-pixel in the organic EL display device
according to the first embodiment.

[0035] FIG. 10 is a sectional view illustrating a planar
structure of a pixel in the organic EL display device accord-
ing to the first embodiment.

[0036] FIG. 11A is a first sectional view illustrating a
sectional structure of a sub-pixel in the organic EL display
device according to the first embodiment.

[0037] FIG. 11B is a second sectional view illustrating a
sectional structure of a sub-pixel in the organic EL display
device according to the first embodiment.

[0038] FIG. 11C is a third sectional view illustrating a
sectional structure of a sub-pixel in the organic EL display
device according to the first embodiment.

[0039] FIG. 12 is a plan view illustrating a planar structure
of a pixel in an organic EL display device according to a first
modification of the first embodiment.

[0040] FIG. 13A is a first sectional view illustrating a
sectional structure of the pixel in the organic EL display
device according to the first modification of the first embodi-
ment.

[0041] FIG. 13B is a second sectional view illustrating a
sectional structure of the pixel in the organic EL display
device according to the first modification of the first embodi-
ment.

[0042] FIG. 13C is a third sectional view illustrating a
sectional structure of the pixel in the organic EL display
device according to the first modification of the first embodi-
ment.

[0043] FIG. 14 is a plan view illustrating a planar structure
of a pixel in an organic EL display device according to a
second modification of the first embodiment.

[0044] FIG. 15A is a first sectional view illustrating a
sectional structure of the pixel in the organic EL display
device according to the second modification of the first
embodiment.

[0045] FIG. 15B is a second sectional view illustrating a
sectional structure of the pixel in the organic EL display
device according to the second modification of the first
embodiment.

[0046] FIG. 15C is a third sectional view illustrating a
sectional structure of the pixel in the organic EL display
device according to the second modification of the first
embodiment.

[0047] FIG. 16 is an equivalent circuit diagram illustrating
a circuit configuration of a pixel in an organic EL display
device according to a second embodiment.

[0048] FIG. 17 is a plan view illustrating a planar structure
of the pixel in the organic EL display device according to the
second embodiment.
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[0049] FIG. 18 is a sectional view illustrating a sectional
structure of a sub-pixel in the organic EL display device
according to the second embodiment.

[0050] FIG. 19 is an equivalent circuit diagram illustrating
a layout of temperature sensors in an organic EL display
device according to a third embodiment.

[0051] FIG. 20 is a graph plotting the result of FIRST
EXAMPLE.
[0052] FIG. 21 is a graph plotting the result of SECOND
EXAMPLE.
[0053] FIG. 22 is a graph plotting the result of THIRD
EXAMPLE.
DESCRIPTION OF EMBODIMENTS
First Embodiment
[0054] A first embodiment of the present invention will be

described below with reference to FIGS. 1to 11C. FIG. 1 is
a block diagram illustrating an entire configuration of an
organic EL display device 100. FIG. 2 is an equivalent
circuit diagram illustrating a circuit configuration of the
organic EL display device 100. FIGS. 3A and 3B are
diagrams referenced to explain a method of measuring a
voltage of an organic EL element and detecting a tempera-
ture. FIG. 4 is a flowchart referenced to explain a method of
driving the organic EL display device 100. FIG. 5 is a plan
view illustrating a planar structure of a sub-pixel 130. FIGS.
6 to 9 are each a sectional view illustrating a sectional
structure of the sub-pixel 130. FIG. 10 is a plan view of a
pixel 120. FIGS. 11A to 11C are sectional views illustrating
sectional structures of sub-pixels 130R, 130G and 130B
included in the pixel 120.

[0055] As illustrated in FIG. 1, the organic EL display
device 100 includes a rectangular display region 110, a
temperature information detector 160, and a control unit
170.

[0056]

[0057] The organic EL display device 100 includes a
plurality of first scanning lines 111, a plurality of data lines
112, and a plurality of power lines 113. The first scanning
lines 111 are disposed adjacent to each other with a prede-
termined interval held between every adjacent two lines. The
data lines 112 are disposed adjacent to each other with a
predetermined interval held between every adjacent two
lines in a state intersecting the first scanning lines 111. The
power lines 113 are disposed adjacent to each other with a
predetermined interval held between every adjacent two
lines in a state extending in a direction substantially parallel
to the data lines 112.

[0058] The organic EL display device 100 includes a
scanning line driving circuit (first scanning line driving
circuit) 181 to which the first scanning lines 111 are con-
nected, a data line driving circuit 182 to which the data lines
112 are connected, and a power supply 186 to which the
power lines 113 are connected. The scanning line driving
circuit 181, the data line driving circuit 182, and the power
supply 183 are arranged around the display region 110.

[0059] The scanning line driving circuit 181 is arranged at
a position spaced from the display region 110 in an opposing
relation to a first side (e.g., a short side) of the display region
110. The data line driving circuit 182 is arranged at a
position spaced from the display region 110 in an opposing

(Display of Image)

May 11,2017

relation to a second side (e.g., a long side) of the display
region 110, the second side being perpendicular to the first
side.

[0060] As illustrated in FIG. 2, a plurality of sub-pixels
130 are disposed respectively corresponding to intersected
portions where the first scanning lines 111 and the data lines
112 intersect. The sub-pixels 130 are arrayed in such a
matrix pattern that a direction in which the first scanning
lines 111 extend in parallel is defined as a row direction, and
that a direction in which the data lines 112 extend in parallel
is defined as a column direction. The display region 110 is
formed by the sub-pixels 130 arrayed in the matrix pattern.
[0061] The sub-pixels 130 are grouped depending on
colors to be displayed by the individual sub-pixels 130. The
sub-pixels 130 are grouped, for example, into three types of
sub-pixels 130R, 130G and 130B. The sub-pixel 130R is, for
example, a sub-pixel displaying red (R). The sub-pixel 130G
is, for example, a sub-pixel displaying green (G). The
sub-pixel 130B is, for example, a sub-pixel displaying blue
(B). The sub-pixels 130R, 130G and 130B are periodically
arrayed in the mentioned order in the column direction. The
three sub-pixels 130R, 130G and 130B, which are arrayed
adjacent to each other in the column direction, constitute one
pixel 120. The display region 110 includes a plurality of
pixels 120 arrayed in a matrix pattern.

[0062] The sub-pixels 130 include first organic EL ele-
ments 140 and color filters, respectively.

[0063] In this embodiment, the first organic EL elements
140 are each a white luminescent element configured to emit
white light. Colored representation is made with the color
filter performing color conversion of the white light emitted
from the first organic EL element 140.

[0064] In each of the sub-pixels 130, a gate of a first thin
film transistor 131 is connected to the first scanning line 111,
a source thereof is connected to the data line 112, and a drain
thereof is connected to a gate of a second thin film transistor
132, respectively. A capacitance element 133 is connected
between the gate of the second thin film transistor 132 and
the power line 113. A source of the second thin film
transistor 132 is connected to the power line 113. A drain of
the second thin film transistor 132 is connected to an anode
of the first organic EL element 140. Cathodes of the indi-
vidual first organic EL elements 140 are all connected to a
not-illustrated common wiring line. Thus, potentials of all
the cathodes of the first organic EL elements 140 are set to
a common potential Vg

[0065] The first scanning lines 111 are driven by the
scanning line driving circuit 181 (see FIG. 1). The scanning
line driving circuit 181 is controlled by the control unit 170
(see FIG. 1), and it sequentially supplies a gate signal (first
gate signal) to the first scanning lines 111 at a predetermined
period. As a result, the first scanning lines 111 are selected
sequentially.

[0066] The data lines 112 are driven by the data line
driving circuit 182 (see FIG. 1).

[0067] The data line driving circuit 182 is controlled by
the control unit 170 (see FIG. 1), and it sequentially supplies
a driving signal to the data lines 112 at a predetermined
period. The driving signal designates an amount of light
emitted from the first organic EL element 140.

[0068] The driving signal is held in the capacitance ele-
ment 133 through the first thin film transistor 131 that has
been turmed to an ON state in accordance with the gate
signal. During a period in which the driving signal is held in
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the capacitance element 133, the second thin film transistor
132 is held in an ON state. A current flows from the power
line 113 to the first organic EL element 140 through the
second thin film transistor 132 that has been turned to the
ON state. As a result, the first organic EL element 140 emits
light. A magnitude of the current flowing to the first organic
EL element 140 is determined depending on a magnitude of
the driving signal, and the amount of the light emitted from
the first organic EL element 140 is changed depending on the
magnitude of the current.

[0069] (Detection of Temperature Information)

[0070] The temperature information detector 160 will be
described below with reference to FIGS. 1 to 3B. As
illustrated in FIG. 1, the temperature information detector
160 includes a plurality of second scanning lines 114, a
plurality of measurement lines 115, a scanning line driving
circuit (second scanning line driving circuit) 184, a mea-
surement line driving circuit 185, a voltage detection circuit
187, a storage unit 188, and a detection unit 189.

[0071] The second scanning lines 114 are disposed adja-
cent to each other with a predetermined interval held
between every adjacent two lines. The measurement lines
115 are disposed adjacent to each other with a predetermined
interval held between every adjacent two lines in a state
intersecting the second scanning lines 114.

[0072] The second scanning lines 114 are connected to the
scanning line driving circuit 184. The scanning line driving
circuit 184 is controlled by the control unit 170, and it
sequentially supplies a gate signal (second gate signal) to the
second scanning lines 114. The measurement lines 115 are
connected to the measurement line driving circuit 185 and
the power supply 186. The measurement line driving circuit
185 is controlled by the control unit 170, and it sequentially
supplies a current | having a constant magnitude to the
measurement lines 115 from the power supply 186.

[0073] As illustrated in FIG. 2, the sub-pixels 130 include
respectively second organic EL elements 150 and third thin
film transistors 134. The third thin film transistor 134 is
included in the temperature information detector 160.
[0074] In this embodiment, each sub-pixel 130R includes
the second organic EL element 150 and the third thin film
transistor 134. FEach sub-pixel 130G includes the second
organic EL element 150 and the third thin film transistor
134. Each sub-pixel 130B includes the second organic EL
element 150 and the third thin film transistor 134.

[0075] The third thin film transistors 134 are disposed
respectively corresponding to intersected portions where the
second scanning lines 114 and the measurement lines 115
intersect. In each of the sub-pixels 130, the third thin film
transistor 134 is electrically connected to the second organic
EL element 150. A gate of the third thin film transistor 134
is connected to the second scanning line 114. A source of the
third thin film transistor 134 is connected to the measure-
ment line 115. A drain of the third thin film transistor 134 is
connected to an anode of the second organic EL element
150. Cathodes of the individual second organic EL elements
150 are all connected to a not-illustrated common wiring
line. Thus, potentials of all the cathodes of the second
organic EL element 150 are set to a common potential
\/COM'

[0076] With the scanning line driving circuit 184 sequen-
tially supplying the gate signal to the second scanning lines
114, the gates of the third thin film transistors 134 are
sequentially turned to an ON state. The measurement line
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driving circuit 185 sequentially supplies the current I to the
measurement lines 115, whereby the current I sequentially
flows to the second organic EL elements 150 connected to
the measurement lines 115 through the third thin film
transistors 134 of which gates have been turned to the ON
state.

[0077] Returning to FIG. 1, the voltage detection circuit
187 sequentially measures, for each of the measurement
lines 115, a potential difference AV (=V,,~V ~,,) between
apotential V,,of the measurement line 115 supplied with the
current I and the common potential V., of the second
organic EL element 150 supplied with the current I from the
measurement line 115.

[0078] The voltage detection circuit 187 detects the poten-
tial difference AV as a voltage V. applied to the second
organic EL element 150 to which the current I has been
supplied from the measurement line 115. The ON resistance
between the gate and the source of the third thin film
transistor 134 and the ON resistance of the measurement line
driving circuit 185 are as small as negligible.

[0079] The voltage detection circuit 187 includes, for each
of the measurement lines 115, an operational amplifier
circuit as illustrated in FIG. 3A, for example. The voltage
detection circuit 187 includes operational amplifiers 1871
and 1872, resistances 1873, 1874 and 1875, and an AD
converter 1876. A non-inverting input terminal (+) of the
operational amplifier 1871 is connected to the measurement
line 115, and an inverting input terminal (-) thereof is
connected to the common potential V., A signal in
proportion to the potential difference AV, i.e., a differential
input voltage, is obtained from an output terminal of the
operational amplifier 1871. This output signal is further
amplified in an inverting amplifier circuit that is constituted
by the operational amplifier 1872 and the resistances 1873,
1874 and 1875. In the inverting amplifier circuit, an output
terminal of the operational amplifier 1871 is connected to
one end of the resistance 1873. The other end of the
resistance 1873 is connected to a non-inverting input termi-
nal (+) of the operational amplifier 1872 and to one end of
the resistance 1874. An inverting input terminal (=) of the
operational amplifier 1872 is connected to the common
potential V,,, through the resistance 1875. An output
terminal of the operational amplifier 1872 is connected to
the other end of the resistance 1874 and to an input terminal
of the AD converter 1876. A magnitude R, ;- of the resis-
tance 1873 and a magnitude R, 4, of the resistance 1874 are
set to satisfy R g73<R5-.. The magnitude of a signal output
from the operational amplifier 1871 is amplified (R,s-./
R,g75) times in the inverting amplifier circuit. The signal
having been amplified in the inverting amplifier circuit is
converted to a digital signal by the AD converter 1876 and
is sent to the detection unit 189 from an output terminal of
the AD converter 1876.

[0080] Returning to FIG. 1, the storage unit 188 stores
data regarding temperature dependency of current-voltage
characteristics of the second organic EL element 150 (see
FIG. 2). As plotted in FIG. 3B, the voltage V- applied to the
second organic EL element 150 changes depending on
temperature change under condition that a constant current
value (I-oysr 1t FIG. 3B) is supplied.

[0081] The detection unit 189 detects temperature infor-
mation of the second organic EL element 150 to which the
current 1 is supplied from the measurement line 115. The
detection of the temperature information of the second
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organic EL element 150 is performed on the basis of the data
regarding the temperature dependency of the current-voltage
characteristics of the second organic EL element 150. The
detection unit 189 receives a value of the voltage V,, which
has been detected by the voltage detection circuit 187, from
the voltage detection circuit 187. The detection unit 189
refers to the data regarding the temperature dependency of
the current-voltage characteristics of the second organic EL
element 150, and finds a value of a temperature T corre-
sponding to the value of the voltage V.

[0082] Because the first organic EL element 140 and the
second organic EL element 150 both arranged in the same
sub-pixel 130 are close to each other, the temperature
information of the second organic EL element 150 can be
regarded as being approximate to that of the first organic EL
element 140 arranged in the same sub-pixel. On the premise
of such approximation, the detection unit 189 detects the
found value of the temperature T as the temperature infor-
mation of the second organic EL element 150.

[0083] The detection of the temperature information is
generally performed in a manner of first obtaining data (I,
V) of the applied current and the measured voltage with
respect to the organic EL element 150, and then finding a
temperature corresponding to the data (I, V;) (namely,
finding a temperature providing a curve that passes a point
(I, V) on the graph of FIG. 3B). In the case of using such
a manner, however, it is required to refer to three types of
data (I, V, T), i.e., current, voltage, and temperature, in a
process of detecting the temperature information.

[0084] Inthis embodiment, the second organic EL element
150 used for temperature measurement is driven indepen-
dently of the first organic EL element 140 used for image
display. The second organic EL element 150 is always
driven at the constant current [ regardless of the driving
signal that is sent to each of the first organic EL elements
140.

[0085] Accordingly, in the process of detecting the tem-
perature information, it is sufficient to refer to two types of
data (V4, T), i.e., voltage and temperature, under the con-
dition of a certain specific value of the current I.

[0086] Thus, instead of the three types of data, i.e., cur-
rent, voltage, and temperature, the two types of data, i.e,
voltage and temperature, under the constant current I are
sufficient as the data to be used in the process of detecting
the temperature information. As a result, a volume of data to
be referred to can be reduced, and the detection of the
temperature information can be performed easily and
promptly.

[0087] Furthermore, in this embodiment, the temperature
dependencies of the current-voltage characteristics of the
second organic EL elements 150 included in the individual
sub-pixels 130 are equal to one another. Therefore, the data
regarding the temperature dependency of the current-voltage
characteristics of the second organic EL element 150 can be
utilized in common to all the second organic EL elements
150. As a result, data capacity to be stored can be reduced.
[0088] The control unit 170 executes a correction calcu-
lation of the driving signal on the basis of the temperature
information detected by the detection unit 189. The control
unit 170 sends a correction result of the driving signal to the
data line driving circuit 182 for each of the sub-pixels 130.
The control unit 170 functions as a correction unit config-
ured to correct the driving signal of the first organic EL
element 140, the first organic EL element 140 being included
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in each of the sub-pixels 130, on the basis of the temperature
information of the second organic EL element 150 included
in the same sub-pixel 130 as that including the relevant first
organic EL element 140. As a result, appropriate driving
signals adapted for temperatures can be supplied to the
individual sub-pixel 130.

[0089] (Driving Method)

[0090] A method of driving the organic EL display device
100 will be described below with reference to FIG. 4.
[0091] First, respective current-voltage characteristics of
the second organic EL elements 150 included in the indi-
vidual sub-pixels 130 are measured with the voltage detec-
tion circuit 187 (current and voltage measurement step S1).
In the current and voltage measurement step S1, the gate
signals are sequentially supplied from the second scanning
lines 114, and the constant current I is sequentially supplied
from the measurement line 115. The potential difference AV
between the potential V,, of the measurement line 115
supplied with the current I and the common potential V.,
of the second organic FL element 150 supplied with the
current I from the measurement line 115 is sequentially
measured for each of the measurement lines 115. The
potential difference AV is detected as the voltage applied to
the second organic EL element 150 to which the current I has
been supplied from the measurement line 115.

[0092] Then, the temperature information of the second
organic EL element 150, which is included in each of the
sub-pixels 130, is detected on the basis of a measurement
result obtained in the current and voltage measurement step
S1 (temperature information detecting step S2). In the
temperature information detecting step S2, the data regard-
ing the temperature dependency of the current-voltage char-
acteristics of the second organic EL element 150, which is
included in each of the sub-pixels 130, is obtained from the
storage unit 188. On the basis of the obtained data, the
temperature information of the second organic EL element
150, to which the current I has been supplied from the
measurement line 115, is detected in accordance with the
potential difference AV detected by the voltage detection
circuit 187.

[0093] Then, the driving signal of the first organic EL
element 140, which is included in each of the sub-pixels 130,
is corrected on the basis of the temperature information of
the second organic EL element 150 included in the same
sub-pixel 130 as that including the relevant first organic EL
element 140 (driving signal correcting step S3).

[0094] The luminance of the first organic EL element 140
can be corrected on the basis of the temperature information
by sequentially executing the above-described steps for each
of the sub-pixels 130.

[0095] (Detailed Structure)

[0096] A detailed structure of the organic EL display
device 100 will be described below with reference to FIGS.
5to 11C.

[0097] FIG. 5 illustrates a planar structure of an arbitrary
one of the sub-pixels 130. A branch portion S1 branched
from the data line 112 is contacted with a semiconductor
region SC1 through an upper- and lower-pattern connecting
portion VI1, and it forms a source electrode of the first thin
film transistor 131. A branch portion G1 branched from the
first scanning line 111 is disposed in a state electrically
insulated from the semiconductor region SC1, and it forms
a gate electrode of the first thin film transistor 131. One end
portion D1 of an intermediate wiring line GT is contacted
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with the semiconductor region SC1 through an upper- and
lower-pattern connecting portion VI2, and it forms a drain
electrode of the first thin film transistor 131. The semicon-
ductor region SC1 is formed of N-type polysilicon, for
example.

[0098] A branch portion S2 branched from the power line
113 is contacted with a semiconductor region SC2 through
an upper- and lower-pattern connecting portion VI3, and it
forms a source electrode of the second thin film transistor
132. The other end portion G2 of the intermediate wiring
line GT is disposed in a state electrically insulated from the
semiconductor region SC2, and it forms a gate electrode of
the second thin film transistor 132. One end portion D2 of
an intermediate wiring line DR1 is contacted with a semi-
conductor region SC2 through an upper- and lower-pattern
connecting portion V14, and it forms a drain electrode of the
second thin film transistor 132. The semiconductor region
SC2 is formed of P-type polysilicon, for example.

[0099] An electrode EL1 is contacted with the other end
portion of the intermediate wiring line DR1 through an
upper- and lower-pattern connecting portion VIS5, and it
forms the anode of the first organic EL element 140. The
cathode of the first organic EL element 140 is connected to
the not-illustrated common wiring line.

[0100] A branch portion S3 branched from the measure-
ment line 115 is contacted with a semiconductor region SC3
through an upper- and lower-pattern connecting portion VI8,
and it forms a source electrode of the third thin film
transistor 134. A branch portion G3 branched from the
second scanning line 114 is disposed in a state electrically
insulated from the semiconductor region SC3, and it forms
a gate electrode of the third thin film transistor 134. One end
portion D3 of an intermediate wiring line DR2 is contacted
with the semiconductor region SC3 through an upper- and
lower-pattern connecting portion VI7, and it forms a drain
electrode of the third thin film transistor 134. The semicon-
ductor region SC3 is formed of N-type polysilicon, for
example.

[0101] An electrode EL2 is contacted with the other end
portion DR2 of the intermediate wiring line through an
upper- and lower-pattern connecting portion VI8, and it
forms the anode of the second organic EL element 150. The
cathode of the second organic EL element 150 is connected
to the not-illustrated common wiring line.

[0102] In this embodiment, an organic layer ORG1 (see
FIG. 7) forming the first organic EL element 140 and an
organic layer ORG2 (see FIG. 9) forming the second organic
EL element 150 are formed of the same organic material
ORGW. More specifically, the first organic EL elements 140
included in the sub-pixels 130R, 130G and 130B are all
made of the white luminescent material ORGW. Further-
more, the second organic EL elements 150 included in the
sub-pixels 130R, 130G and 130B are also all made of the
white luminescent material ORGW. The organic layers
ORG1 and ORG2 are each a part of a thin film of the organic
material ORGW.

[0103] FIG. 6 illustrates a sectional structure taken along
a section C-C' in FIG. 5. A line interconnecting C and C' in
FIG. 5 passes the upper- and lower-pattern connecting
portions VI1, VI2, VI3, V14 and VIS in the mentioned order.
[0104] As illustrated in FIGS. 6 and 7, the organic EL
display device 100 includes a substrate SB1, and further
includes an underlying layer L1, a gate insulating film 1.2, an
interlayer film 1.3, a planarizing film [4, a functional layer
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L5, a counter electrode ELC, a sealing layer SB2, an
unmatched filter AMF, and a color filter CF, those compo-
nents being successively formed on the substrate SB1.
[0105] The substrate SB1 is formed of, e.g., a glass
substrate. The underlying layer L1 is formed by being
laminated on the substrate SB1.

[0106] The semiconductor regions SC1 and SC2 are
formed on the underlying layer L1. The gate insulating film
L2 is formed by being laminated on the underlying layer 1.
The gate insulating film L2 covers the semiconductor
regions SC1 and SC2. The branch portion G1 is formed
above the semiconductor region SC1 with the gate insulating
film L2 interposed therebetween. The branch portion G1 is
electrically insulated from the semiconductor region SC1
with the presence of the gate insulating film L2. Thus, the
branch portion G1 is able to function as the gate electrode in
the first thin film transistor 131 (see FIG. 2). The one end
portion of the intermediate wiring line GT is formed above
the semiconductor region SC2 with the gate insulating film
L2 interposed therebetween. The intermediate wiring line
GT is electrically insulated from the semiconductor region
SC2 with the presence of the gate insulating film 2. It is to
be noted that, although the first scanning line 111 has a
double-gate shape in the drawing, the shape of the first
scanning line 111 is not limited to the illustrated shape.
[0107] A via in the form of a fine hole is formed in the
upper- and lower-pattern connecting portion VI2 between
the semiconductor region SC1 and the intermediate wiring
line GT to extend in the direction of thickness of the gate
insulating film [.2. The intermediate wiring line GT 1is
contacted with the semiconductor region SC1 through the
upper- and lower-pattern connecting portion VI2.

[0108] The interlayer film L3 is formed by being lami-
nated on the gate insulating film L.2. The interlayer film 1.3
covers the first scanning line 111 and the gate wiring line GT.
The data line 112, the power line 113, and the intermediate
wiring line DR1 are formed on the interlayer film L.3. A via
is formed in the upper- and lower-pattern connecting portion
VI1 between the semiconductor region SC1 and the data line
112 to extend in the direction of thickness of both the
interlayer film L3 and the gate insulating film L.2. The data
line 112 is contacted with the semiconductor region SC1
through the upper- and lower-pattern connecting portion
VI1.

[0109] A via is formed in the upper- and lower-pattern
connecting portion VI3 between the semiconductor region
SC2 and the power line 113 to extend in the direction of both
thickness of the interlayer film L3 and the gate insulating
film L2. The power line 113 is contacted with the semicon-
ductor region SC2 through the upper- and lower-pattern
connecting portion VI3.

[0110] A via is formed in the upper- and lower-pattern
connecting portion VI4 between the semiconductor region
SC2 and the intermediate wiring line DR1 to extend in the
direction of thickness of both the interlayer film .3 and the
gate insulating film L2. The intermediate wiring line DR1 is
contacted with the semiconductor region SC2 through the
upper- and lower-pattern connecting portion VI4.

[0111] A part of the interlayer film L3 is sandwiched
between the intermediate wiring line GT and the power line
113, and it forms the capacitance element 133. The capaci-
tance of the capacitance element 133 is preferably set to a
larger value in order that the driving signal of the first
organic EL element 140 is held for a sufficiently long time
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by the capacitance element 133. In other words, a material
of the interlayer film L3 preferably has a higher dielectric
constant. Moreover, the distance from the intermediate wir-
ing line GT to the power line 113 is preferably set as short
as possible within a range not causing insulation breakdown.
In addition, the intermediate wiring line GT and the power
line 113 preferably overlap with each other over an area as
large as possible when looking at them in the plan view (see
FIG. 5).

[0112] The planarizing film L4 is formed by being lami-
nated on the interlayer film L3. The planarizing film L4
covers the data line 112, the power line 113, the measure-
ment line 115, and the intermediate wiring line DR1. The
electrode EL1 is formed on the planarizing film [.4. A via is
formed in the upper- and lower-pattern connecting portion
VI5 between the intermediate wiring line DR1 and the
electrode EL1 to extend in the direction of thickness of the
planarizing film [4. The electrode EL1 is contacted with the
intermediate wiring line DR1 through the upper- and lower-
pattern connecting portion VI5.

[0113] The functional layer L5 is disposed on the planariz-
ing film L4. Though not appeared in the section C-C'
illustrated in FIG. 6, the functional layer L5 includes an
organic thin film adapted to form an organic EL element, an
insulating cover adapted to cover electrode edges, and a
partition wall adapted to keep the adjacent sub-pixels apart
from each other.

[0114] The counter electrode ELC is disposed on the
functional layer L5. The counter electrode ELC is connected
to the not-illustrated common wiring line, thus setting poten-
tials of all the cathodes of the first organic EL elements 140
to the common potential V ., The counter electrode ELC
is, for example, one electrode formed in a state covering an
entire surface of the display region 110 (see FIG. 2). The
sealing layer SB2 is formed by being laminated on the
counter electrode ELC. The color filter CF and the
unmatched filter AMF are disposed on the sealing layer SB2
with an adhesive layer or a gas barrier layer interposed
therebetween though not illustrated.

[0115] FIG. 7 illustrates a sectional structure taken along
a section D-D' in FIG. 5. A line interconnecting D and D' in
FIG. 5 passes through the organic thin film ORG1 forming
the first organic EL element 140.

[0116] As illustrated in FIG. 7, an insulating cover IN
made of an insulator is disposed at the edges of the electrode
EL1. The organic thin film ORG1 is formed by being
laminated on the electrode EL1 and the insulating cover IN.
The organic thin film ORG1 is sandwiched between the
electrode EL1 and the counter electrode ELC.

[0117] FIG. 8 illustrates a sectional structure taken along
a section E-B' in FIG. 5. A line interconnecting E and E' in
FIG. 5 passes the upper- and lower-pattern connecting
portions V16, V17 and VI8 in the mentioned order.

[0118] As illustrated in FIG. 8, the semiconductor region
SC3 is formed on the underlying layer L1. The gate insu-
lating film L2 covers the semiconductor region SC3. The
branch portion G3 is formed above the semiconductor
region SC3 with the gate insulating film [.2 interposed
therebetween. The branch portion G3 is electrically insu-
lated from the semiconductor region SC3 with the presence
of the gate insulating film L2. Although the branch portion
(3 has a double-gate shape in the drawing, the shape of the
branch portion G3 is not limited to the illustrated shape.
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[0119] The measurement line 115 is formed on the inter-
layer film L.3. Avia is formed in the upper- and lower-pattern
connecting portion VI6 between the semiconductor region
SC3 and the measurement line 115 to extend in the direction
of thickness of both the interlayer film [.3 and the gate
insulating film 2. The measurement line 115 is contacted
with the semiconductor region SC3 through the upper- and
lower-pattern connecting portion VI6.

[0120] The intermediate wiring line DR2 is formed on the
interlayer film [3. A via is formed in the upper- and
lower-pattern connecting portion VI7 between the semicon-
ductor region SC3 and the intermediate wiring line DR2 to
extend in the direction of thickness of both the interlayer
film L3 and the gate insulating film [2. The intermediate
wiring line DR2 is contacted with the semiconductor region
SC3 through the upper- and lower-pattern connecting por-
tion VI7.

[0121] The electrode EL2 is formed on the planarizing
film L4. A via is formed in the upper- and lower-pattern
connecting portion VI8 between the intermediate wiring line
DR2 and the electrode EL2 to extend in the direction of
thickness of the planarizing film [4. The electrode EL2 is
contacted with the intermediate wiring line DR2 through the
upper- and lower-pattern connecting portion VI8.

[0122] FIG. 9 illustrates a sectional structure taken along
a section F-F' in FIG. 5. A line interconnecting F and F' in
FIG. 5 passes the organic thin film ORG2 forming the
second organic EL element 150.

[0123] As illustrated in FIG. 9, an insulating cover IN
made of an insulator is disposed at the edges of the electrode
EL2. The organic thin film ORG2 is formed by being
laminated on the electrode EL2 and the insulating cover IN.
The organic thin film ORG2 is sandwiched between the
electrode EL2 and the counter electrode ELC.

[0124] FIG. 10 is a plan view of the pixel 120 according
to this embodiment. FIGS. 11A, 11B and 11C are sectional
views, taken along a section A-A' (see FIG. 5), of the
sub-pixels 130R, 130G and 130B, respectively. A line inter-
connecting A and A' in FIG. 5 passes the upper- and
lower-pattern connecting portions V12, VI3, VI5, VI7 and
VI8 in the mentioned order.

[0125] In this embodiment, the organic EL display device
100 is of the top emission type. In this embodiment, the first
organic EL element 140 and the second organic EL element
150 (see FIG. 2) have the common organic thin film ORGW
in all the sub-pixels 130R, 130G and 130B.

[0126] The organic thin film ORGW is made of a material
emitting white light. Here, the term “white light” is not
limited to light containing visible lights of all wavelengths
at equal proportions, and it may be light containing red,
green and blue lights at appropriate proportions such that the
light is visually perceived to be white by the human eyes.

[0127] As illustrated in FIG. 10, the color filter CF is
selectively disposed in each of the sub-pixels 130R, 130G
and 130B at a position opposing to the first organic EL
element. More specifically, a red color filter RF, a green
color filter GF, and a blue color filter BF are disposed
corresponding to colors displayed by the sub-pixels 130R,
130G and 130B, respectively. As illustrated in FIGS. 11A,
11B and 11C, the color filters RF, GF and BF are disposed
so as to cover the respective electrodes EL1 included in the
sub-pixels 130R, 130G and 130B. As a result, the sub-pixels
130R, 130G and 130B emit red, green and blue lights,
respectively.
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[0128] As illustrated in FIGS. 10 and 11A to 11C, the
unmatched filter AMF is disposed in a region of a surface
covering the pixel 120 where the color filters CF are not
disposed. The unmatched filter AMF is a complementary
filter with respect to the above-mentioned white light. The
unmatched filter AMF is a light absorbing member arranged
in an opposing relation to the second organic EL element
150 (see FIG. 2), and it functions as a light shielding
member. With the presence of the unmatched filter AMF, the
light emitted from the second organic EL element 150,
which is used as a temperature sensor, can be suppressed
from leaking to the outside. As a result, the temperature
sensor can develop its function without degrading display
quality of the organic EL display device 100.

[0129] The first embodiment of the present invention has
been described above. According to the configuration of the
first embodiment, the temperature information detector 160
detects the temperature information of the second organic
EL element 150 included in each of the sub-pixels 130.
Since the first organic EL element 140 and the second
organic EL element 150 both arranged in the same sub-pixel
130 are close to each other, the temperature information of
the second organic EL element 150 can be regarded as being
approximate to that of the first organic EL element 140
arranged in the same sub-pixel 130. Therefore, proper cor-
rection of the driving signal in consideration of temperature
change can be made for each of the sub-pixels 130 by
correcting the driving signal of the first organic EL element
140, which is arranged in the same sub-pixel 130 as the
second organic EL element 150, on the basis of the tem-
perature information of the second organic EL element 150.
Hence the organic EL display device 100 having high
display quality is provided.

[0130] [First Modification]

[0131] In the first embodiment, the first organic EL ele-
ment 140 and the second organic EL element 150 (see FIG.
2) both included in the same sub-pixel 130 may have
different organic thin films.

[0132] FIG. 12 is a plan view of a pixel in a first modi-
fication. The first organic EL element 140 included in the
sub-pixel 130R is formed of a red luminescent material
ORGR. The first organic EL element 140 included in the
sub-pixel 130G is formed of a green luminescent material
ORGG. The first organic EL element 140 included in the
sub-pixel 130B is formed of a blue luminescent material
ORGB. The second organic EL elements 150 are formed of
the same luminescent material, e.g., the blue luminescent
material ORGB, in all the sub-pixels 130. Thus, respective
temperature dependencies of the current-voltage character-
istics of the second organic EL elements 150 included in the
individual sub-pixels 130 are equal to one another. The
organic materials ORGR, ORGG and ORGB are vapor-
deposited in patterns at positions where the first organic EL
elements 140 in the sub-pixels 130R, 130G and 130B are to
be formed, respectively. The organic material ORGB is
vapor-deposited in patterns at positions where the second
organic EL element 150 in all the sub-pixels 130 are to be
formed.

[0133] FIGS.13A,13B and 13C are sectional views, taken
along the section A-A' (see FIG. 5), of the sub-pixels 130R,
130G and 130B, respectively. The color filters CF are not
required to be disposed right above the electrodes FL1
providing display portions of the sub-pixels 130. Further-
more, since temperature sensor portions are each formed of
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the common organic thin film ORGB, one type of
unmatched filter AMF (RF) having a complementary color
with respect to blue light is just required.

[0134] [Second Modification]

[0135] In the first embodiment, leaking of the lights from
the second organic EL elements 150R, 150G and 150B to the
display region 110 (see FIG. 2) can also be suppressed by
providing an electrode ELX in an overlapping relation to the
electrode, which is included in each of the second organic
EL elements 150, without using the color filter CF. FIG. 14
is a plan view of a pixel in a second modification. FIG. 15A
is a sectional view, taken along the section A-A' (see FIG. 5),
of the sub-pixel 130. The organic EL display device is of the
top emission type. It is to be noted that, in FIGS. 15A to 15C,
the sub-pixel 130 is represented by 130R.

[0136] The electrode ELX is provided on the counter
electrode ELC corresponding to the electrode EL2 in an
overlapping relation. With the provision of the electrode
ELX, a thickness of the electrode positioned above the
second organic EL element 150 increases, and transmittance
of light reduces. Accordingly, the light emitted from the
second organic EL element 150 (see FIG. 2) used as the
temperature sensor can be suppressed from leaking to the
outside.

[0137] In the case of the bottom emission type, as illus-
trated in FIG. 15B, an electrode ELX1 is provided under the
electrode EL2 in an overlapping relation. With the provision
of the electrode ELX1, a thickness of the electrode posi-
tioned under each of the second organic FL elements 150R,
150G and 150B increases, and transmittance of light
reduces. Accordingly, the light emitted from the second
organic EL element 150 (see FIG. 2) used as the temperature
sensor can be suppressed from leaking to the outside.
[0138] In the case of the double emission type, as illus-
trated in FIG. 15C, an electrode ELX2 is disposed on the
counter electrode ELC and the electrode ELX1 is provided
under the electrode EL2. With the provision of the electrodes
ELX1 and ELX2, a thickness of the electrode positioned
under each of the second organic EL elements 150R, 150G
and 150B increases, and transmittance of light reduces.
Accordingly, the light emitted from the second organic EL
element 150 (see FIG. 2) used as the temperature sensor can
be suppressed from leaking to the outside.

Second Embodiment

[0139] A second embodiment of the present invention will
be described below with reference to FIGS. 16 to 18. FIG.
16 is a circuit diagram illustrating a circuit configuration of
a pixel 120 in this embodiment. FIG. 17 is a plan view
illustrating a planar structure of the pixel 120. FIG. 18 is a
sectional view illustrating a sectional structure of a sub-pixel
130G. In the following, the same components as those in
FIGS. 1 to 15C are denoted by the same reference signs, and
description of those components is omitted.

[0140] As illustrated in FIG. 16, in the second embodi-
ment, only the sub-pixel 130G among the three types of
sub-pixels 130R, 130G and 130B includes the second
organic EL element 150. The second embodiment is greatly
different from the first embodiment in the above point.
[0141] In more detail, each of the pixels 120 includes a
plurality of first organic EL elements 140 and a second
organic EL element 150. The temperature information detec-
tor 160 (see F1G. 1) measures current-voltage characteristics
of the second organic EL element 150 included in each of the
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pixels 120, and detects, on the basis of a result of the
measurement, temperature information of the second
organic EL element 150 included in each of the pixels 120.
The control unit 170 (see FIG. 1) corrects respective driving
signals of the first organic EL elements 140, the first organic
EL elements 140 being included in each of the pixels 120,
on the basis of the temperature information of the second
organic EL element 150 included in the same pixel 120 as
that including the relevant first organic EL elements 140.

[0142] The temperature information detector 160 (see
FIG. 1) includes a plurality of second scanning lines 114
disposed adjacent to each other; a plurality of measurement
lines 115 disposed adjacent to each other, the measurement
lines 115 intersecting the second scanning lines 114; a
plurality of third thin film transistors 134 disposed respec-
tively corresponding to intersected portions where the sec-
ond scanning lines 114 and the measurement lines 115
intersect, the third thin film transistors 134 being electrically
connected to the second organic EL elements 150 included
in the pixels 120, respectively; a scanning line driving circuit
184 configured to sequentially supply a gate signal to the
second scanning lines 114; a measurement line driving
circuit 185 configured to sequentially supply a constant
current to the measurement lines 115; a voltage detection
circuit 187 configured to sequentially measure, for each of
the measurement lines 115, a potential difference between a
potential of the measurement line 115 supplied with the
current and a common potential of the second organic EL
element 150 supplied with the current from the relevant
measurement line 115, and to detect the differential potential
as a voltage applied to the second organic EL element 150
supplied with the current from the relevant measurement
line 115; a storage unit 188 configured to store data regard-
ing temperature dependency of current-voltage characteris-
tics of the second organic EL element 150 included in each
of the pixels 120; and a detection unit 189 configured to
detect, on the basis of the stored data, temperature informa-
tion of the second organic EL element 150, supplied with the
current from the measurement line 115, in accordance with
the voltage detected by the voltage detection circuit 187.

[0143] The pixel 120 includes a first sub-pixel 130R, a
second sub-pixel 130G, and a third sub-pixel 130B. The first
sub-pixel 130R includes the first organic EL element 140.
The first sub-pixel 130R emits red light with driving of the
first organic EL element 140 included in the first sub-pixel
130R. The second sub-pixel 130G includes the first organic
EL element 140 and the second organic EL element 150. The
second sub-pixel 130G emits green light with driving of the
first organic EL element 140 included in the second sub-
pixel 130G. The third sub-pixel 130B includes the first
organic EL element 140. The third sub-pixel 130B emits
blue light with driving of the first organic EL element 140
included in the third sub-pixel 130B.

[0144] An organic EL display device driving method
according to this embodiment is a method of driving the
organic EL display device including the plurality of pixels
120, each of the pixels including the plurality of first organic
EL elements 140 and the second organic EL element 150, the
method including a current and voltage measuring step of
measuring current-voltage characteristics of the second
organic EL element 150 included in each of the pixels 120;
a temperature information detecting step of detecting, on the
basis of a measurement result obtained in the current and
voltage measuring step, temperature information of the

May 11,2017

second organic EL element 150 included in each of the
pixels 120; and a driving signal cotrecting step of correcting
respective driving signals of the first organic EL elements
140, the first organic EL elements 140 being included in
each of the pixels 120, on the basis of the temperature
information of the second organic EL element 150 included
in the same pixel 120 as the pixel 120 including the relevant
first organic EL elements 140.

[0145] In this embodiment, only the first organic EL
element 140 is included in each of the sub-pixels 130R and
130B. Therefore, as illustrated in FIG. 17, the organic thin
films ORGR and ORGB forming the first organic EL ele-
ments 140 in the sub-pixels 130R and 130B can be formed
over large areas in the sub-pixels 130R and 130B. respec-
tively.

[0146] In the sub-pixel 130G, because an area for the
second organic EL element 150G is required, an area of the
organic thin film ORGG forming the first organic EL ele-
ment 140 is smaller than that of each of ORGR and ORGB.
The second organic EL element 150 is formed of the organic
thin film ORGG as in the first organic EL element 140.
Accordingly, respective temperature dependencies of the
current-voltage characteristics of the second organic EL
elements 150 included in the individual pixels 120 are equal
to one another. As illustrated in FIG. 18, the unmatched filter
AMF (BF) having a color complementary to green is dis-
posed only in a portion right above the electrode EL2 in the
sub-pixel 130G in order to shield the light emitted from the
second organic EL element 150.

[0147] According to the configuration described above,
the temperature information detector 160 detects the tem-
perature information of the second organic EL element 150
included in each of the pixels 120. Since the first organic EL
elements 140 and the second organic EL element 150 all
arranged in the same pixel 120 are close to each other, the
temperature information of the second organic EL element
150 can be regarded as being approximate to that of each of
the first organic EL elements 140 arranged in the same pixel
120. Therefore, proper correction of the driving signal in
consideration of temperature change can be made for each of
the pixels 120 by correcting the driving signal of each of the
first organic EL elements 140, the first organic EL elements
140 being arranged in the same pixel 120, on the basis of the
temperature information of the second organic EL element
150. Hence the organic EL display device having high
display quality is provided.

[0148] Furthermore, according to the configuration
described above, the temperature sensor is formed in a state
that the sub-pixel 130G emitting green light has a relatively
small luminescent region. However, because spectral sensi-
tivity of the human eye is relatively high to green, the green
light has greater capacity in luminance and lifetime than the
other luminescent lights (red and blue). For that reason, even
when the temperature sensor is disposed in a portion of the
sub-pixel 130G emitting the green light, it is possible to
suppress a reduction of panel performance, such as lowering
of the luminance and deterioration of the lifetime.

Third Embodiment

[0149] A third embodiment of the present invention will
be described below with reference to FIG. 19. FIG. 19 is a
circuit diagram illustrating a layout of temperature sensors
in an organic EL display device according to this embodi-
ment. It is to be noted that, in FIG. 19, the first organic EL
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elements are not illustrated. In this embodiment, the tem-
perature sensors are arranged only at some representative
points in the display region 110, e.g., at a center point and
four corner points. The third embodiment is greatly different
from the first and second embodiments in the above point.
[0150] In more detail, the organic EL display device
includes a plurality of sub-pixels 130 each including a first
organic EL element; one or more second organic EL ele-
ments 150; a temperature information detector configured to
measure current-voltage characteristics of the one or more
second organic EL elements 150, and to detect, on the basis
of a result of the measurement, temperature information of
the one or more second organic EL elements 150; and a
correction unit configured to correct driving signals of the
first organic EL elements 140, the first organic EL elements
140 being included respectively in the individual sub-pixels
130, on the basis of the temperature information of the one
or more second organic EL elements 150.

[0151] The second organic EL element 150 is disposed
plural. The temperature information detector includes a
plurality of second scanning lines 114 disposed adjacent to
each other; a plurality of measurement lines 115 disposed
adjacent to each other, the measurement lines 115 intersect-
ing the second scanning lines 114; a plurality of third thin
film transistors 134 disposed respectively corresponding to
intersected portions where the second scanning lines 114 and
the measurement lines 115 intersect, the third thin film
transistors 134 being electrically connected to the second
organic EL elements 150, respectively; a scanning line
driving circuit 184 configured to sequentially supply a gate
signal to the second scanning lines 114; a measurement line
driving circuit 185 configured to sequentially supply a
constant current to the measurement lines 115; a voltage
detection circuit configured to sequentially measure, for
each of the measurement lines 115, a potential difference
between a potential of the measurement line 115 supplied
with the current and a common potential of the second
organic EL element 150 supplied with the current from the
relevant measurement line 115, and to detect the differential
potential as a voltage applied to the second organic EL
element 150 supplied with the current from the relevant
measurement line 115; a storage unit configured to store data
regarding temperature dependency of current-voltage char-
acteristics of the second organic EL elements; and a detec-
tion unit configured to detect, on the basis of the stored data,
temperature information of the second organic EL element
150, the second organic EL element 150 being supplied with
the current from the measurement line 115, in accordance
with the voltage detected by the voltage detection circuit.
[0152] Furthermore, respective temperature dependencies
of the current-voltage characteristics of the second organic
EL elements 150 are equal to one another.

[0153] An organic EL display device driving method
according to this embodiment is a method of driving an
organic EL display device including the plurality of sub-
pixels and the one or more second organic EL elements 150,
each of the sub-pixels including the first organic EL element,
the method including a current and voltage measuring step
of measuring current-voltage characteristics of the one or
more second organic EL elements 150; a temperature infor-
mation detecting step of detecting, on the basis of a mea-
surement result obtained in the current and voltage measur-
ing step, temperature information of the one or more second
organic EL elements 150; and a driving signal correcting
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step of correcting a driving signal of the first organic EL
element, the first organic EL element being included in each
of the sub-pixels, on the basis of the temperature information
of the one or more second organic EL elements 150.
[0154] According to the configuration described above,
temperature information of the organic EL display device
can be indirectly detected on the basis of the temperature
information of the one or more second organic EL elements
150. Therefore, proper correction of the driving signal in
consideration of temperature change can be made by cor-
recting the driving signal of the first organic EL element, the
first organic EL element being included in each of the
sub-pixels, on the basis of the above temperature informa-
tion. Hence the organic EL display device having high
display quality is provided.

[0155] While the preferred embodiments of the present
invention have been described with reference to the attached
drawings, it is needless to say that the present invention is
not limited to those embodiments. The shapes, the combi-
nations, and so on of the components, described in the above
embodiments, are merely illustrative, and they can be vari-
ously modified in response to design demands and other
factors within the scope not departing from the gist of the
present invention.

First Example

[0156] FIRST EXAMPLE of the present invention will be
described below with reference to FIGS. 10, 11A to 11C, and
20.

[0157] The device structure illustrated in FIGS. 10 and
11A to 11C was fabricated as follows. First, thin film
transistors, wiring lines, an interlayer film, a lower electrode,
and an edge cover were formed in known manners on a glass
substrate with known methods.

[0158] Then, a white organic EL element was formed over
at least an entire surface of a display region by a known
method. The lower electrode was formed as a reflective
electrode with a known method, and an upper electrode was
formed as a very thin metal film. The upper electrode was
thus made transparent. The lower electrode was provided by
forming a pixel pattern of A1:100 nm with a known method,
and by forming an ITO film of 10 nm on the pixel pattern
with a known method. The upper electrode was formed in
thickness of 20 nm with a vapor deposition process by
doping Mg into Ag at a ratio of (10:1) after forming an
organic EL layer.

[0159] Finally, a color filter substrate separately formed
with a known method was bonded to the glass substrate in
a correspondence relation to each pixel portion and each
temperature sensor portion. The color filter substrate was
bonded with a gap of 15 um held between the color filter and
the upper electrode. In addition, a device not including the
bonded color filter substrate was fabricated as a comparison
target.

[0160] The device including the bonded color filter sub-
strate and the device not including the bonded color filter
substrate were operated to emit green light, and respective
light emission spectra of both the devices were measured.
FIG. 20 plots the measured results.

[0161] The device including the bonded color filter sub-
strate is denoted by “w/ filter”, and the device not including
the bonded color filter substrate is denoted by “w/o filter”.
[0162] Inthe device notincluding the color filter substrate,
when the device was operated to emit green light, a color of
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light emitted from the temperature sensor portion (white in
this EXAMPLE) was mixed with a panel displaying color,
and degradation of display quality occurred. As a result of
using the color filter, the light emitted from the temperature
sensor portion was cut and was avoided from appearing on
the display surface. Thus, a light emission spectrum of only
green light could be obtained.

Second Example

[0163] SECOND EXAMPLE of the present invention will
be described below with reference to FIGS. 12, 13A to 13C,
and 21.

[0164] The device structure illustrated in FIGS. 12 and
13A to 13C was fabricated as follows. First, thin film
transistors, various wiring lines, and an interlayer film were
formed on a glass substrate with known methods.

[0165] A lower electrode was formed as a reflective elec-
trode with a known method. An edge cover was formed with
a known photoetch peeling process using a commercially
available photosensitive material, the photosensitive mate-
rial containing an acrylic resin, a novolac resin, and a phenol
resin as main ingredients.

[0166] An organic EL layer was formed as a solid pattern
over an area including at least a display region and each
temperature sensor portion by a known vapor deposition
process, thus providing the solid pattern of the organic EL
layer except for luminescent layers. The luminescent layers
were formed with a vapor deposition process by employing
a vapor deposition mask formed in units of sub-pixel.
[0167] Inthis EXAMPLE, a film constituting the tempera-
ture sensor portion was formed only in the step of forming
a blue luminescent layer, and the film constituting the
temperature sensor portion was not formed in the steps of
forming films of luminescent layers for the other colors.
Stated in another way, a pattern of the temperature sensor
portions was formed in the vapor deposition mask for use in
the vapor deposition of the blue luminescent layer. However,
the vapor deposition mask not having patterned openings
corresponding to the temperature sensor portions was used
in forming the films of red and green luminescent layers.
[0168] The upper electrode was formed as a very thin
metal film, i.e., a transparent electrode. In this EXAMPLE,
the upper electrode was formed in thickness of 20 nm with
a vapor deposition process by doping Mg into Ag at a
proportion of 10%. Thereafter, an unmatched-pattern
formed substrate separately formed with a known method
was bonded to the glass substrate in a correspondence
relation to each pixel portion and each temperature sensor
portion. The unmatched-pattern formed substrate was
bonded with a gap of about 15 pm held between the
unmatched-pattern formed substrate and the upper electrode.
[0169] A device including the bonded color filter substrate
and a device not including the bonded unmatched-pattern
formed substrate were operated to emit green light, and
respective light emission spectra of both the devices were
measured. FIG. 21 plots the measured results.

[0170] The device including the bonded unmatched-pat-
tern formed substrate is denoted by “w/ filter”, and the
device not including the bonded unmatched-pattern formed
substrate is denoted by “w/o filter”.

[0171] When the unmatched-pattern formed substrate was
not bonded, a blue luminescence component emitted from
the temperature sensor portion appeared to the display
region, and a blue component also appeared in a light
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emission spectrum. Therefore, panel display quality
degraded. When the unmatched-pattern formed substrate
was bonded, the blue luminescence component emitted from
the temperature sensor portion disappeared. Thus, an
organic EL panel with high display quality could be
obtained.

Third Example

[0172] THIRD EXAMPLE of the present invention will
be described below with reference to FIGS. 17, 18 and 22.
[0173] The device structure illustrated in FIGS. 17 and 18
was fabricated as follows. First, thin film transistors, wiring
lines, an interlayer film, a lower electrode, and an edge cover
were formed on a glass substrate with known methods.
[0174] Then, organic EL elements were formed over at
least an entire surface of a display region by a known
method. The lower electrode was formed as a reflective
electrode with a known method. An upper electrode was
formed as a very thin metal film such that the upper
electrode was made transparent. In this EXAMPLE, the
lower electrode was provided by forming a pixel pattern of
A1:100 nm with a known method, and by forming an ITO
film of 10 nm on the pixel pattern with a known method. The
upper electrode was formed in thickness of 20 nm with a
vapor deposition process by doping Mg into Ag at a ratio of
(10:1) after forming an organic EL layer. Thereafter, a color
filter substrate separately formed with a known method was
bonded to the glass substrate in a correspondence relation to
each pixel portion and each temperature sensor portion. The
color filter substrate was bonded with a gap of 15 um held
between the color filter and the upper electrode.

[0175] FIG. 21 plots a light emission spectrum resulted
when blue light was emitted from a display surface of a
panel including the organic EL elements formed as
described above. When the blue light was emitted in the case
not including the filter, a color of light emitted from the
temperature sensor portion (green in this EXAMPLE) was
mixed with a panel displaying color, and degradation of
display quality occurred. As a result of using the filter, the
light emitted from the temperature sensor portion was cut by
the unmatched color filter (blue in this EXAMPLE) and was
avoided from appearing on the display surface. Thus, a light
emission spectrum of only blue light could be obtained.
[0176] As described above, the present invention can
provide the organic EL display device capable of correcting
the light emission intensity with use of the temperature
sensor without degrading the display quality.

INDUSTRIAL APPLICABILITY

[0177] The several aspects of the present invention can be
each applied to an organic EL display device and a method
of driving the organic EL display device, which are required
to suppress a reduction of display quality, the reduction
being caused by temperature change.

REFERENCE SIGNS LIST

[0178] 100 . .. organic EL display device. 110 . . . image
display region, 120 . . . pixel, 130 . . . sub-pixel, 140 . . . first
organic EL element, 150 . . . second organic EL element, 160
. . . temperature information detector, 170 . . . control unit
(correction unit), CF . . . color filter (light absorbing mem-
ber), EC1,EL2 . .. anode, ELC . .. cathode, 114 . . . second
scanning line (scanning line), 115 . . . measurement line, 134
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.. . third thin film transistor (thin film transistor), 184 . . .
scanning line driving circuit, 185 . . . measurement line
driving circuit, 187 . . . voltage detection circuit, 188 . . .
storage unit, 189 . . . detection unit, 130R . . . first sub-pixel,
130G . . . second sub-pixel, 130B . . . third sub-pixel, S1 .
.. current and voltage measuring step, 52 . . . temperature
information detecting step, 53 . . . driving signal correcting
step

1. An organic EL display device comprising:

a plurality of sub-pixels each including a first organic EL
element and a second organic EL element;

a temperature information detector configured to measure
current-voltage characteristics of the second organic
EL element included in each of the sub-pixels, and to
detect, on the basis of a result of the measurement,
temperature information of the second organic EL
element included in each of the sub-pixels; and

a correction unit configured to correct a driving signal of
the first organic EL element included in each of the
sub-pixels on the basis of the temperature information
of the second organic EL element included in the same
sub-pixel as the sub-pixel including the relevant first
organic EL element,

wherein the temperature information detector comprises:

a plurality of scanning lines disposed adjacent to each
other;

aplurality of measurement lines disposed adjacent to each
other, the measurement lines intersecting the scanning
lines;

a plurality of thin film transistors disposed respectively
corresponding to intersected portions where the scan-
ning lines and the measurement lines intersect, the thin
film transistors being electrically connected to the
second organic EL elements included in the individual
sub-pixels. respectively;

a scanning line driving circuit configured to sequentially
supply a gate signal to the scanning lines;

a measurement line driving circuit configured to sequen-
tially supply a constant current to the measurement
lines;

a voltage detection circuit configured to sequentially
measure, for each of the measurement lines, a potential
difference between a potential of the measurement line
supplied with the current and a common potential of the
second organic EL element supplied with the current
from the relevant measurement line, and to detect the
differential potential as a voltage applied to the second
organic EL element supplied with the current from the
relevant measurement line;

a storage unit configured to store data regarding tempera-
ture dependency of current-voltage characteristics of
the second organic EL element included in each of the
sub-pixels; and

a detection unit configured to detect, on the basis of the
stored data, temperature information of the second
organic EL element, the second organic EL element
being supplied with the current from the measurement
line, in accordance with the voltage detected by the
voltage detection circuit.

2. (canceled)

3. The organic EL display device according to claim 1,
wherein the temperature dependencies of the current-voltage
characteristics of the second organic EL elements included
in the individual sub-pixels are equal to one another.
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4. An organic EL display device comprising:

a plurality of pixels each including a plurality of first
organic EL elements and a second organic EL element;

a temperature information detector configured to measure
current-voltage characteristics of the second organic
EL element included in each of the pixels, and to detect,
on the basis of a result of the measurement, temperature
information of the second organic EL element included
in each of the pixels; and

a correction unit configured to correct driving signals of
the first organic EL elements included in each of the
pixels on the basis of the temperature information of
the second organic EL element included in the same
pixel as the pixel including the relevant first organic EL
elements,

wherein the temperature information detector comprises:

a plurality of scanning lines disposed adjacent to each
other;

a plurality of measurement lines disposed adjacent to each
other, the measurement lines intersecting the scanning
lines;

a plurality of thin film transistors disposed respectively
corresponding to intersected portions where the scan-
ning lines and the measurement lines intersect, the thin
film transistors being electrically connected to the
second organic EL elements included in the individual
pixels, respectively;

a scanning line driving circuit configured to sequentially
supply a gate signal to the scanning lines;

a measurement line driving circuit configured to sequen-
tially supply a constant current to the measurement
lines;

a voltage detection circuit configured to sequentially
measure, for each of the measurement lines, a potential
difference between a potential of the measurement line
supplied with the current and a common potential of the
second organic EL element supplied with the current
from the relevant measurement line, and to detect the
differential potential as a voltage applied to the second
organic EL element supplied with the current from the
relevant measurement line;

a storage unit configured to store data regarding tempera-
ture dependency of current-voltage characteristics of
the second organic EL element included in each of the
pixels; and

a detection unit configured to detect, on the basis of the
stored data, temperature information of the second
organic EL element, the second organic EL element
being supplied with the current from the measurement
line, in accordance with the voltage detected by the
voltage detection circuit.

5. (canceled)

6. The organic EL display device according to claim 4,
wherein the temperature dependencies of the current-voltage
characteristics of the second organic EL elements included
in the individual pixels are equal to one another.

7. The organic EL display device according to claim 4,

wherein the pixel includes a first sub-pixel, a second
sub-pixel, and a third sub-pixel,

the first sub-pixel includes the first organic EL element
and emits red light with driving of the first organic EL.
element included in the first sub-pixel,

the second sub-pixel includes the first organic EL element
and the second organic EL element, and emits green
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light with driving of the first organic EL element
included in the second sub-pixel; and

the third sub-pixel includes the first organic EL element
and emits blue light with driving of the first organic EL
element included in the third sub-pixel.

8. An organic EL display device comprising;

a plurality of sub-pixels each including a first organic EL
element;

one or more second organic EL elements;

a temperature information detector configured to measure
current-voltage characteristics of the one or more sec-
ond organic EL elements, and to detect, on the basis of
a result of the measurement, temperature information
of the one or more second organic EL elements; and

a correction unit configured to correct driving signals of
the first organic EL elements, the first organic EL
elements being included respectively in the individual
sub-pixels. on the basis of the temperature information
of the one or more second organic EL elements,

wherein the second organic EL element is disposed plural,
and

wherein the temperature information detector comprises:

a plurality of scanning lines disposed adjacent to each
other;

a plurality of measurement lines disposed adjacent to each
other, the measurement lines intersecting the scanning
lines;

a plurality of thin film transistors disposed respectively
corresponding to intersected portions where the scan-
ning lines and the measurement lines intersect, the thin
film transistors being electrically connected to the
second organic EL elements, respectively;

a scanning line driving circuit configured to sequentially
supply a gate signal to the scanning lines;

a measurement line driving circuit configured to sequen-
tially supply a constant current to the measurement
lines;

a voltage detection circuit configured to sequentially
measure, for each of the measurement lines, a potential
difference between a potential of the measurement line
supplied with the current and a common potential of the
second organic EL element supplied with the current
from the relevant measurement line, and to detect the
differential potential as a voltage applied to the second
organic EL element supplied with the current from the
relevant measurement line;

a storage unit configured to store data regarding tempera-
ture dependency of current-voltage characteristics of
the second organic EL elements; and

a detection unit configured to detect, on the basis of the
stored data, temperature information of the second
organic EL element, the second organic EL element
being supplied with the current from the measurement
line, in accordance with the voltage detected by the
voltage detection circuit.

9. (canceled)

10. The organic EL display device according to claim 8,
wherein the temperature dependencies of the current-voltage
characteristics of the second organic EL elements are equal
to one another.

11. The organic EL display device according to claim 1,
further comprising a light shielding member adapted to
shield light radiated from the second organic EL element
toward a viewing side.
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12. The organic EL display device according to claim 11,
wherein the light shielding member includes a light absorb-
ing member disposed in an opposing relation to the second
organic EL element.

13. The organic EL display device according to claim 11,
wherein the light shielding member is provided by forming
an anode or a cathode of the second organic EL element as
a light reflecting electrode to reflect the light radiated from
the second organic EL element.

14-16. (canceled)

17. The organic EL display device according to claim 1,

wherein the voltage detection circuit includes a first
operational amplifier, a second operational amplifier, a
first resistance, a second resistance a third resistance,
and an AD converter,

wherein a non-inverting input terminal of the first opera-
tional amplifier is connected to the measurement line,
an inverting input terminal of the first operational
amplifier is connected to the common potential, an
output terminal of the first operational amplifier is
connected to one end of the first resistance,

wherein an other end of the first resistance is connected to
a non-inverting input terminal of the second operational
amplifier and to one end of the second resistance, and

wherein an inverting input terminal of the second opera-
tional amplifier is connected to the common potential
through the third resistance, an output terminal of the
second operational amplifier is connected to an other
end of the second resistance and to an input terminal of
the AD converter.

18. The organic EL display device according to claim 17,

wherein a magnitude of the first resistance is less than a
magnitude of the second resistance.

19. The organic EL display device according to claim 1,

wherein the second organic EL element is driven at a
constant current regardless of the driving signal.

20. The organic EL display device according to claim 4,

wherein each of the pixels includes a plurality of sub-
pixels which display different colors,

wherein one of the sub-pixels includes only one of the first
organic EL elements, and

wherein another of the sub-pixels includes another of the
first organic EL elements and the second organic EL
element.

21. The organic EL display device according to claim 20,

wherein an area of the one of the first organic EL elements
is larger than an area of the another of the first organic
EL elements.

22. A method of driving the organic EL display device

according to claim 1, the method comprising:

a current and voltage measuring step of measuring cur-
rent-voltage characteristics of the second organic EL
element included in each of the sub-pixels;

a temperature information detecting step of detecting, on
the basis of a measurement result obtained in the
current and voltage measuring step, temperature infor-
mation of the second organic EL element included in
each of the sub-pixels; and

a driving signal correcting step of correcting a driving
signal of the first organic EL element, the first organic
EL element being included in each of the sub-pixels, on
the basis of the temperature information of the second
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organic EL element included in the same sub-pixel as
the sub-pixel including the relevant first organic EL
element.

23. A method of driving the organic EL display device

according to claim 4, the method comprising:

a current and voltage measuring step of measuring cur-
rent-voltage characteristics of the second organic EL
element included in each of the pixels;

a temperature information detecting step of detecting, on
the basis of a measurement result obtained in the
current and voltage measuring step, temperature infor-
mation of the second organic EL element included in
each of the pixels; and

a driving signal correcting step of correcting respective
driving signals of the first organic EL elements, the first
organic EL elements being included in each of the
pixels, on the basis of the temperature information of
the second organic EL element included in the same
pixel as the pixel including the relevant first organic EL
elements.
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