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ORGANIC EL DISPLAY DEVICE AND
METHOD FOR ESTIMATING
DETERIORATION AMOUNT OF ORGANIC
EL ELEMENT

TECHNICAL FIELD

[0001] The disclosure relates to an organic EL display
device and a method for estimating a deterioration amount
of an organic EL element.

BACKGROUND ART

[0002] Inthe past, there have been, as a display element in
a display device, an electrooptic element whose luminance
or transmittance is controlled depending on a voltage
applied thereto, and an electrooptic element whose lumi-
nance or transmittance is controlled depending on a current
flowing therein. Representative examples of the electrooptic
element whose luminance or transmittance is controlled
depending on a voltage applied thereto include a liquid
crystal display element. Representative examples of the
electrooptic element whose luminance or transmittance is
controlled depending on a current flowing therein include an
organic EL element. The organic EL element is also called
an Organic Light-Emitting Diode (OLED). An organic EL
display device using the organic EL element that is a
self-luminous electrooptic element can be easily thinned,
reduced in power consumption, and increased in luminance
as compared with a liquid crystal display device requiring
backlights, color filters and the like. Therefore, development
of the organic EL display device has been aggressively
advanced in recent years.

[0003] On the other hand, regarding the organic EL dis-
play device, the organic EL element deteriorates as time
elapses. To be more specific, the organic EL element
changes in voltage-current characteristics or decreases in
light emitting efliciency as time elapses. Change in the
voltage-current characteristics decreases the current flowing
in the organic EL element even in a case where a voltage the
same as an initial voltage is applied to the organic EL
element. For this reason, a luminance gradually decreases as
time elapses. Decrease in the light emitting efficiency gradu-
ally decreases the luminance even in a case where a constant
current is supplied to the organic EL element. Such a
deterioration degree of the organic FL element depends on
a length of a lighting time period, a luminance at a lighting
time or the like. For this reason, a difference is made in the
deterioration degrees of organic EL elements among pixels
to cause a phenomenon called “image sticking” to occur.
[0004] Therefore, a technology for inhibiting image stick-
ing from occurring for the organic EL display device has
been proposed in the past. For example, in an organic EL
display device disclosed in JP 2007-240805 A and IP
2013-142775 A, a deterioration amount calculated from an
input gray scale value is accumulated and the gray scale
value is corrected on the basis of an accumulated value of
the deterioration amount to inhibit the image sticking from
occurring.

CITATION LIST

Patent Literature

PTL 1: JP 2007-240805 A
PTL 2: JP 2013-142775 A

[0005]
[0006]
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SUMMARY OF DISCLOSURE

Technical Problem

[0007] In accordance with experiments, in a case that an
organic EL element is continuously lighted (made to emit
light) under a certain condition, a relationship between an
elapsed time and an amount of deterioration of an organic
EL element accumulated with the elapsed time (hereinafter,
referred to as a “total time deterioration amount™) is repre-
sented by a curved line as illustrated in FIG. 26, designated
by a reference sign 91. As seen from FIG. 26, it can be
understood that progression of the deterioration is moder-
ated as time elapses. To be more specific, the relationship
between the elapsed time and the total time deterioration
amount is a non-linear relationship. However, in the organic
EL display devices disclosed in JP 2007-240805 A and JP
2013-142775 A, the relationship between the elapsed time
and the total time deterioration amount is assumed to be a
liner relationship to correct a gray scale value. For this
reason, correction accuracy is insufficient, which does not
sufficiently inhibit the image sticking from occurring.
[0008] Therefore, the disclosure has an object to achieve
an organic EL display device capable of effectively inhib-
iting image sticking caused by deterioration of the organic
EL element from occurring.

Solution to Problem

[0009] A first aspect of the disclosure is an organic EL
display device provided with multiple pixel circuits includ-
ing organic EL elements, the organic EL display device
including:

[0010] a deterioration amount holding unit configured to
hold a deterioration amount of at least one organic EL
element among the organic EL elements included in a pixel
circuit among the multiple pixel circuits;

[0011] a deterioration amount update unit configured to
obtain an incremental deterioration amount of the organic
EL element included in the pixel circuit taking into account
a gray scale value of a video signal and at least one of a set
value for brightness adjustment and a temperature, and add
the obtained incremental deterioration amount to the dete-
rioration amount held in the deterioration amount holding
unit; and

[0012] a gray scale value correction unit configured to
correct the gray scale value, based on the deterioration
amount held in the deterioration amount holding unit when
generating the video signal from an input signal.

[0013] In a second aspect the disclosure according to the
first aspect of the disclosure,

[0014] the deterioration amount update unit is further
configured to obtain the incremental deterioration amount of
the organic EL element included in the pixel circuit, based
on a deterioration coeflicient and the deterioration amount
held in the deterioration amount holding unit, the deterio-
ration coeflicient being obtained by multiplying a gray scale
correction coeflicient determined based on the gray scale
value of the video signal, a brightness correction coeflicient
determined based on the set value for brightness adjustment,
and a temperature correction coefficient determined based
on the temperature together.

[0015] In a third aspect of the disclosure according to the
first aspect of the disclosure,
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[0016] the deterioration amount update unit is further
configured to obtain the incremental deterioration amount of
the organic EL element included in the pixel circuit, based
on a deterioration coeflicient and the deterioration amount
held in the deterioration amount holding unit, the deterio-
ration coeflicient being obtained by multiplying a gray scale
correction coeflicient determined based on the gray scale
value of the video signal and a brightness correction coef-
ficient determined based on the set value for brightness
adjustment together.

[0017] Inafourth aspect of the disclosure according to the
first aspect of the disclosure,

[0018] the deterioration amount update unit is further
configured to obtain the incremental deterioration amount of
the organic EL element included in the pixel circuit, based
on a deterioration coeflicient and the deterioration amount
held in the deterioration amount holding unit, the deterio-
ration coeflicient being obtained by multiplying a gray scale
correction coeflicient determined based on the gray scale
value of the video signal and a temperature correction
coeflicient determined based on the temperature together.
[0019] In a fifth aspect of the disclosure according to any
one of the second to fourth aspects of the disclosure,
[0020] the deterioration amount update unit includes an
incremental deterioration amount calculation look-up table
holding a relationship between the deterioration amount and
the incremental deterioration amount, the incremental dete-
rioration amount calculation look-up table being referred to
in obtaining the incremental deterioration amount of the
organic EL element included in the pixel circuit.

[0021] In a sixth aspect of the disclosure according to the
fifth aspect of the disclosure,

[0022] the relationship held in the incremental deteriora-
tion amount calculation look-up table is expressed by a
following equation: Ay=g(y)

[0023] where, Ay represents the incremental deterioration
amount, y represents the deterioration amount, and g repre-
sents a function with y as an argument.

[0024] In a seventh aspect of the disclosure according to
the sixth aspect of the disclosure,

[0025] the deterioration amount update unit is further
configured to refer to the incremental deterioration amount
calculation look-up table to obtain the incremental deterio-
ration amount of the organic EL element included in the
pixel circuit by using a following equation:

Ay'=K-g((UK)y)

[0026] where, Ay' represents the incremental deterioration
amount of a target organic EL element, K represents the
deterioration coeflicient corresponding to the target organic
EL element, and y represents the deterioration amount of the
target organic EL element held in the deterioration amount
holding unit.

[0027] In an eighth aspect of the disclosure according to
the first aspect of the disclosure,

[0028] at the deterioration amount update unit, obtaining
the incremental deterioration amount of the organic EL
element included in the pixel circuit further includes taking
into account a time having required to fabricate the organic
EL element.

[0029] In aninth aspect of the disclosure according to the
first aspect of the disclosure,

[0030] the gray scale value correction unit is further
configured to correct the gray scale value of the video signal

Nov. 28,2019

corresponding to the pixel circuit including the organic EL
element to be smaller as compared with a gray scale value
of the input signal, as the deterioration amount of the organic
EL element is relatively smaller.

[0031] In a tenth aspect of the disclosure according to the
first aspect of the disclosure,

[0032] the gray scale value correction unit is further
configured to correct the gray scale value of the video signal
corresponding to the pixel circuit including the organic EL
element to be larger as compared with a gray scale value of
the input signal, as the deterioration amount of the organic
EL element is relatively larger.

[0033] Inan eleventh aspect of the disclosure according to
the first aspect of the disclosure,

[0034] the deterioration amount holding unit is further
configured to hold the deterioration amount of the organic
EL element included in the pixel circuit for each of all the
multiple pixel circuits.

[0035] 1In a twelfth aspect the disclosure according to the
first aspect of the disclosure,

[0036] wherein data of the deterioration amount held in
the deterioration amount holding unit includes data for each
group, the group including P pixel circuits (P is an integer
equal to or greater than two).

[0037] In a thirteenth aspect of the disclosure according to
the twelfth aspect of the disclosure,

[0038] when focusing on pixel circuits corresponding to
any one color, two pixel circuits adjacent to each other
belong to groups different from each other.

[0039] Ina fourteenth aspect of the disclosure according to
the thirteenth aspect of the disclosure,

[0040] multiple pixel circuits arranged in a line in a
direction in which a data line extends are defined as a pixel
line, any two pixel lines adjacent to each other are defined
as a first pixel line and a second pixel line, and when
focusing on a group including two or more pixel circuits
included in the first pixel line and corresponding to a first
color, two pixel circuits belong to different groups, the two
pixel circuits being included in the second pixel line, cor-
responding to a second color different from the first color,
and being adjacent to two pixel circuits that belongs to the
focused group and are arranged on one end side and the
other end side of the first pixel line.

[0041] In a fifteenth aspect of the disclosure according to
the thirteenth aspect of the disclosure,

[0042] multiple pixel circuits arranged in a line in a
direction in which a scanning signal line extends are defined
as a pixel line, any two pixel lines adjacent to each other are
defined as a first pixel line and a second pixel line, and when
focusing on a group including two or more pixel circuits
included in the first pixel line, two pixel circuits included in
the second pixel line belong to different groups. two pixel
circuits belong to different groups, the two pixel circuits
being included in the second pixel line and being adjacent to
two pixel circuits that belongs to the focused group and are
arranged on one end side and the other end side of the first
pixel line.

[0043] A sixteenth aspect of the disclosure is a method for
estimating a deterioration amount of an organic EL element
included in a pixel circuit of an organic EL display device,
the method including:
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[0044] a parameter data acquiring step of acquiring a gray
scale value of a video signal and at least one of a set value
for brightness adjustment and a temperature, as parameter
data;

[0045] an incremental deterioration amount calculation
step of obtaining an incremental deterioration amount of the
organic EL element included in the pixel circuit taking into
account the parameter data; and

[0046] a deterioration amount calculation step of obtain-
ing a current deterioration amount, for the organic EL
element included in the pixel circuit, by adding a deterio-
ration amount held in a deterioration amount holding unit
prepared in advance to the incremental deterioration amount
obtained in the incremental deterioration amount calculation
step.

[0047] In aseventeenth aspect of the disclosure according
to the sixteenth aspect of the disclosure,

[0048] the parameter data acquiring step includes:

[0049] a gray scale value acquiring step of acquiring the
gray scale value of the video signal;

[0050] a set value acquiring step of acquiring the set value
for brightness adjustment; and

[0051] a temperature acquiring step of acquiring the tem-
perature.
[0052] 1In an eighteenth aspect of the disclosure according

to the seventeenth aspect of the disclosure,

[0053] the method further includes,

[0054] a gray scale correction coefficient acquiring step of
acquiring a gray scale correction coeflicient determined,
based on the gray scale value acquired in the gray scale
value acquiring step;

[0055] a brightness correction coeflicient acquiring step of
acquiring a brightness correction coefficient determined,
based on the set value acquired in the set value acquiring
step; and

[0056] a temperature correction coeflicient acquiring step
of acquiring a temperature correction coeflicient determined,
based on the temperature acquired in the temperature acquir-
ing step,

[0057] wherein the deterioration amount calculation step
includes obtaining the incremental deterioration amount of
the organic EL element included in the pixel circuit, based
on a deterioration coeflicient obtained by multiplying the
gray scale correction coeflicient, the brightness correction
coefficient, and the temperature correction coeflicient
together, and the deterioration amount held in the deterio-
ration amount holding unit.

[0058] In a nineteenth aspect of the disclosure according
to the eighteenth aspect of the disclosure,

[0059] wherein the deterioration amount calculation step
further includes referring an incremental deterioration
amount calculation look-up table holding a relationship
between the deterioration amount and the incremental dete-
rioration amount to obtain the incremental deterioration
amount of the organic EL element included in the pixel
circuit.

[0060] In atwentieth aspect of the disclosure according to
the nineteenth aspect of the disclosure,

[0061] the relationship held in the incremental deteriora-
tion amount calculation look-up table is expressed by a
following equation:

Ay=g(y)
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[0062] where, Ay represents the incremental deterioration
amount, y represents the deterioration amount, and g repre-
sents a function with y as an argument.

[0063] In a twenty-first aspect of the disclosure according
to the twentieth aspect of the disclosure,

[0064] wherein the deterioration amount calculation step
further includes referring the incremental deterioration
amount calculation look-up table, to obtain the incremental
deterioration amount of the organic EL element included in
the pixel circuit by a following equation:

Ay=K-g((UK)y)

[0065] where, Ay' represents the incremental deterioration
amount of a target organic EL element, K represents the
deterioration coeflicient corresponding to the target organic
EL element, and y represents the deterioration amount of the
target organic EL element held in the deterioration amount
holding unit.

[0066] In atwenty-second aspect of the disclosure accord-
ing to the sixteenth aspect of the disclosure,

[0067] wherein the parameter data acquiring step further
includes acquiring a time having required to fabricate the
organic EL element as the parameter data.

Advantageous Effects of Invention

[0068] According to the first aspect of the disclosure, the
organic EL display device is provided with the deterioration
amount holding unit holding the data of the deterioration
amount of the organic EL element for each pixel. The gray
scale value is corrected based on the data of the deterioration
amount held in the deterioration amount holding unit. The
organic EL display device is further provided with the
deterioration amount update unit updating the data of the
deterioration amount held in the deterioration amount hold-
ing unit. In updating the deterioration amount by the dete-
rioration amount update unit, the incremental deterioration
amount is obtained taking into account the gray scale value
and at least one of the set value for brightness adjustment
and the temperature. The incremental deterioration amount
obtained in this way is used to update the deterioration
amount, allowing the deterioration amount of the organic EL
element to be accurately obtained at each time point. As a
result, the gray scale value is corrected, based on the data of
the deterioration amount accurately obtained, which also
improves correction accuracy of the gray scale value. There-
fore, the image sticking is effectively inhibited from occur-
ring. As described above, the organic EL display device is
achieved which can effectively inhibit the image sticking
caused by the deterioration of the organic EL element from
oceurring.

[0069] According to the second aspect of the disclosure,
all of the gray scale value, the set value for brightness
adjustment, and the temperature are taken into account to
obtain the incremental deterioration amount of the organic
EL element. This allows the deterioration amount of the
organic EL element to be extremely accurately obtained at
each time point. Therefore, the image sticking caused by the
deterioration of the organic EL element is extremely effec-
tively inhibited from occurring.

[0070] According to the third or fourth aspect of the
disclosure, the same effect as the first aspect of the disclo-
sure can be achieved.

[0071] According to any of the fifth to seventh aspects of
the disclosure, the incremental deterioration amount of the
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organic EL element included in each pixel circuit can be
easily obtained while the organic EL display device opet-
ates.

[0072] According to the eighth aspect of the disclosure,
the incremental deterioration amount of the organic EL
element is obtained with further taking into account a length
of the fabrication time of the organic EL element. This
allows the deterioration amount of the organic FL element to
be more accurately obtained at each time point. Therefore,
the correction accuracy of the gray scale value is improved,
which allows the image sticking caused by the deterioration
of the organic EL element to be more effectively inhibited
from occurring.

[0073] According to the ninth aspect of the disclosure, the
same effect as the first aspect of the disclosure can be
achieved.

[0074] According to the tenth aspect of the disclosure, the
gray scale value is heightened according to the deterioration
amount of the organic EL element. The gray scale values are
corrected in such a way when an image generally low in
luminance (an image of which gray scale values involves no
overflow even in a case where the gray scale values are
corrected to be heightened) is displayed, which enables
displaying at target luminances in all pixels.

[0075] According to the eleventh aspect of the disclosure,
the data of the deterioration amount is held for each of all the
multiple pixel circuits, allowing the gray scale values to be
accurately corrected.

[0076] According to the twelfth aspect of the disclosure,
the data of the deterioration amount is held for every
multiple pixel circuits, allowing a required amount of
memory to be reduced.

[0077] According to the thirteenth aspect of the disclosure,
a block noise when an image is displayed is inhibited from
being generated.

[0078] According to the fourteenth or fifteenth aspect of
the disclosure, the block noise when an image is displayed
is more effectively inhibited from being generated.

[0079] According to the sixteenth aspect of the disclosure,
in estimating the deterioration amount of the organic EL
element, the incremental deterioration amount is obtained
taking into account the gray scale value and at least one of
the set value for brightness adjustment and the temperature.
The incremental deterioration amount obtained in this way
is used to obtain the current deterioration amount, allowing
the current deterioration amount to be accurately obtained.
Moreover, the gray scale value is corrected based on the data
of the deterioration amount obtained accurately in this way,
which allows the image sticking caused by the deterioration
of the organic EL element to be effectively inhibited from
oceurring.

[0080] According to the seventeenth or eighteenth aspect
of the disclosure, all of the gray scale value, the set value for
brightness adjustment, and the temperature are taken into
account to obtain the incremental deterioration amount of
the organic EL element. This allows the deterioration
amount of the organic EL element to be extremely accu-
rately obtained.

[0081] According to any of the nineteenth to twenty first
aspects of the disclosure, the incremental deterioration
amount of the organic EL element included in each pixel
circuit can be easily obtained while the organic EL display
device operates.
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[0082] According to the twenty second aspect of the
disclosure, the incremental deterioration amount of the
organic EL element is obtained further taking into account
the length of the fabrication time of the organic EL element.
This improves estimation accuracy for the deterioration
amount of the organic EL element.

BRIEF DESCRIPTION OF DRAWINGS

[0083] FIG. 1 is a block diagram illustrating a detailed
functional configuration of a deterioration compensation
processing unit in a display control circuit of an organic EL
display device according to an embodiment of the disclo-
sure.

[0084] FIG. 2 is a block diagram illustrating an entire
configuration of the organic FL display device according to
the above embodiment.

[0085] FIG. 3 is a circuit diagram illustrating a configu-
ration of a pixel circuit corresponding to m-th column and
n-th row in the above embodiment.

[0086] FIG. 4 is a timing chart for describing a driving
method of the pixel circuit illustrated in FIG. 3 in the above
embodiment.

[0087] FIG. 5 is a diagram for describing how to com-
pensate a gray scale value in the above embodiment.
[0088] FIG. 6 is a graph for describing a difference in a
deterioration degree depending on a gray scale value.
[0089] FIG. 7 is a graph for describing a difference in a
deterioration degree depending on a gray scale value.
[0090] FIG. 8 is a graph for describing a difference in a
deterioration degree depending on a temperature.

[0091] FIG. 9 is a graph for describing a relationship
between a brightness setting and a luminance.

[0092] FIG. 10 a diagram for describing control of a
brightness across an entire screen on the basis of the
brightness setting.

[0093] FIG. 11 is a graph for describing a relationship
between a gray scale value and a value of a gray scale
correction coeflicient in the above embodiment.

[0094] FIG. 12 is a graph for describing a relationship
between a set value by the brightness setting and a value of
a BC correction coefficient in the above embodiment.
[0095] FIG. 13 is a graph for describing a relationship
between a temperature and a value of a temperature correc-
tion coeflicient in the above embodiment.

[0096] FIG. 14 is a graph illustrating a relationship
between a total time deterioration amount and an incremen-
tal deterioration amount per unit of time in the above
embodiment.

[0097] FIG. 15 is a diagram for describing a relationship
between a total time deterioration amount and an incremen-
tal deterioration amount per unit of time in the above
embodiment.

[0098] FIG. 16 is a graph for describing how to obtain an
incremental deterioration amount per unit of time in the
above embodiment.

[0099] FIG. 17 is a graph for describing how to obtain an
incremental deterioration amount per unit of time in the
above embodiment.

[0100] FIG. 18 is a flowchart illustrating a procedure for
obtaining a total time deterioration amount of the organic EL
element in the above embodiment.

[0101] FIG. 19 is a flowchart illustrating a procedure for
obtaining a total time deterioration amount of the organic EL
element in a modification of the above embodiment.
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[0102] FIG. 20 a diagram illustrating an example of a
forming method of a group in a modification of the above
embodiment.

[0103] FIG. 21 a diagram illustrating an example of a
forming method of a group in a modification of the above
embodiment.

[0104] FIG. 22 is a diagram for describing a forming
method of a group in a modification of the above embodi-
ment.

[0105] FIG. 23 a diagram illustrating an example of a
forming method of a group in a modification of the above
embodiment.

[0106] FIG. 24 a diagram illustrating an example of a
forming method of a group in a modification of the above
embodiment.

[0107] FIG. 25 is a diagram for describing how to correct
a gray scale value in a modification of the above embodi-
ment.

[0108] FIG. 26 is a graph for describing a relationship
between an elapsed time and an amount of deterioration of
an organic EL element accumulated with the elapsed time.

DESCRIPTION OF EMBODIMENTS

[0109] Embodiments of the disclosure will be described
below with reference to the accompanying drawings.
Assume that 1 and j each represent an integer equal to or
greater than 2, m represents an integer from 1 to i, and n
represents an integer from 1 to j in the following description.

1. Entire Configuration

[0110] FIG. 2 is a block diagram illustrating an entire
configuration of an organic EL display device according to
an embodiment of the disclosure. The organic EL display
device includes a display control circuit 10, a source driver
(data line driving circuit) 20, a gate driver (scanning signal
line driving circuit) 30, an emission driver (light emission
control line driving circuit) 40, and a display unit 50. In the
embodiment, the gate driver 30 and the emission driver 40
are formed within an organic EL panel 5 including the
display unit 50. To be more specific, the gate driver 30 and
the emission driver 40 are formed to be monolithic. How-
ever, a configuration may also be used in which the gate
driver 30 and the emission driver 40 are not formed to be
monolithic.

[0111] In the display unit 50, i data lines S(1) to S(i) and
j scanning signal lines G(1) to G(j) orthogonal to these data
lines are arranged. In the display unit 50, j light emission
control lines EM(1) to EM(j) to correspond to j scanning
signal lines G(1) to G(j) on a one-to-one basis are also
arranged. The scanning signal lines G(1) to G(j) and the light
emission control lines EM(1) to EM(j) are parallel to each
other. Further, the display unit 50 is provided with ix;j pixel
circuits 52 to correspond to intersections between 1 data lines
S(1) to S(i) and j scanning signal lines G(1) to G(j). In this
way, 1x] pixel circuits 52 are provided to form a pixel matrix
of i columnsxj rows on the display unit 50. In the following
description, scanning signals applied to j scanning signal
lines G(1) to G(j) may be also designated by reference signs
G(1) to G(j), light emission control signals applied to j light
emission control lines EM(1) to EM(j) may be also desig-
nated by reference signs EM(1) to EM(j), and data signals
applied to data line S(1) to S(i) may be also designated by
reference sign S(1) to S(i).
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[0112] In the display unit 50, power source lines not
illustrated which are common to the pixel circuits 52 are also
arranged. To be more specific, a power source line which
supplies a high level power supply voltage ELVDD for
driving organic EL elements (hereinafter, referred to as a
“high level power source line”), a power source line which
supplies a low level power supply voltage ELVSS for
driving the organic EL elements (hereinafter, referred to as
a “low level power source line”), and a power source line
which supplies an initialization voltage Vini (hereinafter,
referred to as an “initialization power source line”) are
arranged. The high level power supply voltage ELVDD, the
low level power supply voltage ELVSS, and the initializa-
tion voltage Vini are supplied from a power source circuit
not illustrated.

[0113] A description is given below of operations of the
components illustrated in FIG. 2. As illustrated in FIG. 2, the
display control circuit 10 includes a deterioration compen-
sation processing unit 100, and a timing control unit 102.
The display control circuit 10 is given an input image signal
DIN and a timing signals group (horizontal synchronizing
signal, vertical synchronizing signal, and the like) TG from
outside. The deterioration compensation processing unit 100
corrects a gray scale value of the input image signal DIN
such that the deterioration of the organic EL element is
compensated, and outputs a digital video signal DV indi-
cating the corrected gray scale value. Note that the deterio-
ration compensation processing unit 100 is described later in
detail. The timing control unit 102 outputs, on the basis of
the timing signals group TG, a source control signal SCTL
controlling an operation of the source driver 20, a gate
control signal GCTL controlling an operation of the gate
driver 30, and an emission driver control signal EMCTL
controlling an operation of the emission driver 40. The
source control signal SCTL includes a source start pulse
signal, a source clock signal, a latch strobe signal, and the
like. The gate control signal GCTL includes a gate start
pulse signal, a gate clock signal, and the like. The emission
driver control signal EMCTL includes an emission start
pulse signal, an emission clock signal, and the like.

[0114] The source driver 20 is connected with 1 data lines
S(1) to S(i). The source driver 20 receives the digital video
signal DV and source control signal SCTL output from the
display control circuit 10, and applies the data signals to i
data lines S(1) to S(i). The source driver 20 includes an i-bit
shift register, a sampling circuit, a latch circuit, i D/A
converters, and the like which are not illustrated. The shift
register includes i registers connected with each other in a
cascade manner. The shift register sequentially transfers a
pulse of a source start pulse signal supplied to a first stage
register from an input terminal to an output terminal on the
basis of the source clock signal. In response to this pulse
transferring, sampling pulses are output from respective
stages of the shift register. The sampling circuit stores the
digital video signal DV on the basis of the sampling pulses.
The latch circuit gets and holds the digital video signal DV
for one row stored in the sampling circuit in accordance with
the latch strobe signal. The D/A converters are provided to
correspond to the data lines S(1) to S(i). The D/A converters
convert components of the digital video signal DV held by
the latch circuit into analog voltages. The converted analog
voltages are simultaneously applied to as data signals to all
the data lines S(1) to S(i).
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[0115] The gate driver 30 is connected with j scanning
signal lines G(1) to G(j). The gate driver 30 includes a shift
register, a logic circuit, and the like. The gate driver 30
drives j scanning signal lines G(1) to G(j) on the basis of the
gate control signal GCTL output from the display control
circuit 10.

[0116] The emission driver 40 is connected with j light
emission control lines EM(1) to EM(j). The emission driver
40 includes a shift register, a logic circuit, and the like. The
emission driver 40 drives j light emission control lines
EM(1) to EM(j) on the basis of the emission driver control
signal EMCTL output from the display control circuit 10.

[0117] As described above, i data lines S(1) to S(i), j
scanning signal lines G(1) to G(j), and j light emission
control lines EM(1) to EM(j) are driven to display an image
on the basis of the input image signal DIN on the display unit
50. At this time, the deterioration compensation processing
unit 100 in the display control circuit 10 corrects the gray
scale values according to a deterioration degree of the
organic EL elements to compensate the deterioration of the
organic EL elements. This inhibits the image sticking caused
by the deterioration of the organic EL elements from occur-
ring.

2. Configuration and Operation of Pixel Circuit

[0118] Next, a description is given of a configuration and
operation of the pixel circuit 52 in the display unit 50. FIG.
3 is a circuit diagram illustrating a configuration of the pixel
circuit 52 corresponding to m-th column and n-th row. Note
that the configuration of the pixel circuit 52 described herein
is an example and other known configuration may be
adopted. The pixel circuit 52 illustrated in FIG. 3 includes
one organic EL element OLED, six transistors T1 to T6 (a
drive transistor T1, a write control transistor T2, a power
supply control transistor T3, a light emission control tran-
sistor T4, a threshold voltage compensation transistor T5,
and an initialization transistor T6), and one capacitor C1.
The transistors T1 to T6 are p-channel type transistors. The
capacitor C1 is a capacitive element including two elec-
trodes (a first electrode and a second electrode).

[0119] Note that one of a drain and a source which is
higher in a potential than the other is called a drain in
general, but, in the following description, one of them is
defined to be a drain and the other is defined to be a source,
and thus, a source potential may be higher than a drain
potential in some cases.

[0120] The drive transistor T1 has a gate terminal which is
connected with a source terminal of the threshold voltage
compensation transistor T5, a drain terminal of the initial-
ization transistor T6, and the second electrode of the capaci-
tor C1, a drain terminal which is connected with a source
terminal of the write control transistor T2 and a source
terminal of the power supply control transistor T3, and a
source terminal which is connected with a drain terminal of
the light emission control transistor T4 and a drain terminal
of the threshold voltage compensation transistor T5. The
write control transistor T2 has a gate terminal connected
with the scanning signal line G(n) of the n-th row, a drain
terminal connected with the data line S(m) of the m-th
column, and the source terminal which is connected with the
drain terminal of the drive transistor T1 and the source
terminal of the power supply control transistor T3. The
power supply control transistor T3 has a gate terminal
connected with the light emission control line EM(n) of the
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n-th row, a drain terminal which is connected with the high
level power source line and the first electrode of the capaci-
tor C1, and the source terminal which is connected with the
drain terminal of the drive transistor T1 and the source
terminal of the write control transistor T2.

[0121] The light emission control transistor T4 has a gate
terminal connected with the light emission control line
EM(n) of the n-th row, the drain terminal connected with the
source terminal of the drive transistor T1 and the drain
terminal of the threshold voltage compensation transistor
T5, and a source terminal connected with an anode terminal
of the organic EL, element OLED. The threshold voltage
compensation transistor TS5 has a gate terminal connected
with the scanning signal line G(n) of the n-th row, the drain
terminal which is connected with the source terminal of the
drive transistor T1 and the drain terminal of the light
emission control transistor T4, and the source terminal
which is connected with the gate terminal of the drive
transistor T1, the drain terminal of the initialization transis-
tor T6, and the second electrode of the capacitor C1. The
initialization transistor T6 has a gate terminal connected
with the scanning signal line G(n-1) of an (n-1)-th row, the
drain terminal which is connected with the gate terminal of
the drive transistor T1, the source terminal of the threshold
voltage compensation transistor T5, and the second elec-
trode of the capacitor C1, and a source terminal connected
with the initialization power source line.

[0122] The capacitor C1 has the first electrode which is
connected with the high level power source line and the
drain terminal of the power supply control transistor T3, and
the second electrode which is connected with the gate
terminal of the drive transistor T1, the source terminal of the
threshold voltage compensation transistor T5, and the drain
terminal of the initialization transistor T6. The organic EL
element OLED has the anode terminal connected with the
source terminal of the light emission control transistor T4,
and a cathode terminal connected with the low level power
source line.

[0123] FIG. 4 is a timing chart for describing a driving
method of the pixel circuit 52 illustrated in FIG. 3. A time
period to a time t1 and a time period from a time t3
correspond to a light emitting period of the organic EL
element OLED in the pixel circuit 52. In the period to the
time t1, the scanning signal G(n-1) and the scanning signal
G(n) are at a high level, and the light emission control signal
EM(n) is at a low level. At this time, the light emission
control transistor T4 is in an ON state, so that the organic EL
element OLED emits light according to a magnitude of a
drive current.

[0124] When the time t1 is reached, the light emission
control signal EM(n) is changed from the low level to the
high level. This turns the light emission control transistor T4
to an OFF state. As a result, a supply of the drive current to
the organic EL element OLED is stopped, so that the organic
EL element OLED is switched off. At the time t1, the
scanning signal G(n-1) also changes from the high level to
the low level. This turns the initialization transistor T6 to an
ON state. As a result, a gate voltage of the drive transistor
T1 is initialized. In other words, the gate voltage of the drive
transistor T1 becomes equal to the initialization voltage
Vini.

[0125] At a time t2, the scanning signal G(n—-1) changes
from the low level to the high level. This turns the initial-
ization transistor T6 to an OFF state. At the time t2, the
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scanning signal G(n) is also changed from the high level to
the low level. This turns the write control transistor T2 and
the threshold voltage compensation transistor T5 to an ON
state. As a result, the data signal S(m) is given to the gate
terminal of the drive transistor T1 via the write control
transistor T2, the drive transistor T1, and the threshold
voltage compensation transistor T5. With this operation, a
gate voltage Vg of the drive transistor T1 has a magnitude
expressed by Equation (1) below:

Vg=Vdata—Vih 0y

[0126] where, Vdata represents a data voltage (voltage of
the data signal S(m)), and Vth represents a threshold voltage
(absolute value) of the drive transistor T1.

[0127] At the time t3, the scanning signal G(n) is changed
from the low level to the high level. This turns the write
control transistor T2 and the threshold voltage compensation
transistor T5 to an OFF state. At the time t3, the light
emission control signal EM(n) is also changed from the high
level to the low level. This turns the power supply control
transistor T3 and the light emission control transistor T4 to
an ON state. With the above operation, a drive current I
having a magnitude expressed by Equation (2) below is
supplied to the organic EL element OLED so that the organic
EL element OLED emits light according to the magnitude of
the drive current I:

T=(B/2)-(Vgs-Vihy )

[0128] where,  represents a constant, and Vgs represents
a source-gate voltage of the drive transistor T1.

[0129] Here, the source-gate voltage Vgs of the drive
transistor T1 is expressed by Equation (3) below.

Vgs = ELVDD - Vg (3)

= ELVDD - Vdata + Vih

[0130] When above Equation (3) is substituted in above
Equation (2), Equation (4) below is obtained.

I=p/2-(ELVDD-Vdata)® (©)

[0131] Above Equation (4) does not contain the term of
the threshold voltage Vth. In other words, regardless of a
magnitude of threshold voltage Vth of the drive transistor
T1, the drive current I according to a magnitude of the data
voltage is supplied to the organic EL element OLED. In this
way, a variation in the threshold voltage Vth of the drive
transistor T1 is compensated.

3. Deterioration Compensation Processing

[0132] In the organic EL display device according to the
present embodiment, processing for compensating the dete-
rioration of the organic EL elements OLED:s is performed by
the deterioration compensation processing unit 100 in the
display control circuit 10. This processing (deterioration
compensation processing) is described below.

3.1 Overview

[0133] As described above, the deterioration degree of
each organic EL element depends on a length of a lighting
time period, a luminance at a lighting time or the like.
Therefore, the deterioration degrees of the organic EL
elements are different between pixels. Accordingly, in the
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present embodiment, data of the total time deterioration
amount for each pixel (more strictly, for each sub pixel) is
held to correct the gray scale values on the basis of the data,
according to the deterioration degrees. At this time, the less
the deterioration progresses, the smaller than original gray
scale value the gray scale value is corrected. The data of the
total time deterioration amount is updated every unit of time
predetermined. At that time, the gray scale value, the bright-
ness setting, and the temperature are taken into account to
obtain the incremental deterioration amount per unit of time.
The incremental deterioration amount represents a degree of
progression of the deterioration at each time point (progres-
sion rate of the deterioration). As described above, the gray
scale values are corrected on the basis of the data of the total
time deterioration amount which is obtained for each pixel
with the gray scale values, the brightness setting, and the
temperature being taken into account. Correction of the gray
scale values in this way compensates the deterioration of the
organic EL elements and inhibits the image sticking from
occurring. Note that the gray scale values are to be deter-
mined based on the input image signal DIN and the gray
scale values are reflected to a displayed image by controlling
values of the data voltages, whereas a brightness in the
brightness setting is adjusted by a user and the brightness is
reflected to the displayed image by, for example, controlling
a width of the data voltage to be used or a time the supply
of the drive current to the organic EL elements OLEDs is
stopped, as described later.

3.2 Configuration of Deterioration

Processing Unit

Compensation

[0134] FIG. 1 is a block diagram illustrating a detailed
functional configuration of the deterioration compensation
processing unit 100 in the display control circuit 10. The
deterioration compensation processing unit 100 includes an
image deterioration correction unit 110, a total time dete-
rioration amount DB (database) 120, a total time deteriora-
tion amount update unit 130. In the present embodiment, the
image deterioration correction unit 110 realizes a gray scale
value correction unit, the total time deterioration amount DB
120 realizes a deterioration amount holding unit, and the
total time deterioration amount update unit 130 realizes a
deterioration amount update unit.

[0135] The total time deterioration amount DB 120 stores
the data of the total time deterioration amounts for all pixels
in the display unit 50 (that is, total time deterioration amount
for each pixel). The image deterioration correction unit 110
corrects the gray scale values of the input image signal DIN
(input gray scale values) according to the total time dete-
rioration amounts, and outputs a digital video signal DV
indicating the corrected gray scale values. At this time, the
data of the total time deterioration amount is obtained for
each pixel from the total time deterioration amount DB 120.
In other words, the gray scale value is corrected for each
pixel according to the total time deterioration amount. This
correction of the gray scale values by the image deteriora-
tion correction unit 110 is performed for all frames. The total
time deterioration amount update unit 130 updates the data
of the total time deterioration amounts stored in the total
time deterioration amount DB 120 (for each pixel) every
unit of time predetermined (e.g., every two minutes). A
configuration of the total time deterioration amount update
unit 130 is described later in detail.
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[0136] As described above, the gray scale value is cor-
rected for each pixel on the basis of the data of the total time
deterioration amount which is updated every unit of time
when the digital video signal DV is generated from the input
image signal DIN, to inhibit the image sticking from occur-
ring even in a case where a difference occurs in the dete-
rioration degrees of the organic EL elements OLEDs among
pixels due to the use of the organic EL display device for a
long time.

3.3 Correction of Gray Scale Values

[0137] With reference to FIG. 5, a description is given of
how to correct the gray scale values. Here, a pixel having the
largest total time deterioration amount in the all pixels is
referred to as a “pixel A” (assume that a total time deterio-
ration amount of the pixel A is 0.6), a pixel not deteriorated
at all is referred to as a “pixel B”, and a pixel having a total
time deterioration amount of 0.2 is referred to as a “pixel C”.
Assume that the total time deterioration amount has a value
from 0 to 1, where the total time deterioration amount with
no deterioration is 0 and the total time deterioration amount
with a deterioration to a degree substantially not to emit light
is 1.

[0138] As illustrated in FIG. 5, assume that a target gray
scale value (gray scale value of the input image signal DIN)
is 255 (maximum gray scale value) in the all pixels. At that
occasion, with the total time deterioration amount of each
pixel being taken into account, in a case where the gray scale
values are not corrected, a luminance of the pixel A is 0.4,
a luminance of the pixel B is 1.0, and a luminance of the
pixel C is 0.8 (note, a maximum value of luminance is
assumed to be 1.0). In this way, even though the target gray
scale values are the same, the difference in the total time
deterioration amount causes a difference in the luminance
among the pixels. Therefore, each of the gray scale values of
pixels (referred to as “correction target pixel(s)” for conve-
nience) other than the pixel A is corrected taking into
account a total time deterioration amount of the correction
target pixel and the total time deterioration amount of the
pixel A. To be more specific, a corrected gray scale value V2
of each correction target pixel is calculated using Equation
(5) below:

V2=V1x((1-D max)/(1-Dr)) (6)

[0139] where, V1 represents a target gray scale value of
the correction target pixel, Dmax represents the total time
deterioration amount of the pixel A (pixel having the largest
total time deterioration amount), and Dt represents the total
time deterioration amount of the correction target pixel.
[0140] As described above, each gray scale value of the
correction target pixel is corrected into a value smaller than
the original gray scale value according to the deterioration
degree of the organic EL element OLED included in the
correction target pixel. To be more specific, the image
deterioration correction unit 110 corrects the gray scale
values on the basis of the data of the total time deterioration
amounts held in the total time deterioration amount DB 120
at the time of generating the digital video signal DV from the
input image signal DIN, in such a way that the smaller
relatively the deterioration amount of an organic EL element
OLED, the smaller the gray scale value of the digital video
signal DV corresponding to the pixel circuit 52 including the
organic EL element OLED as compared to the gray scale
value of the input image signal DIN.
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[0141] According to above Equation (5), a corrected gray
scale value of the pixel Ais 255, a corrected gray scale value
of the pixel B is 102, and a corrected gray scale value of the
pixel C is 128. As a result, taking into account the total time
deterioration amount of each pixel, the luminance of the all
pixels is 0.4. With this correction, in a case where the target
gray scale values of multiple pixels are the same, the organic
EL elements OLEDs in those multiple pixels light at the
same luminance. That is, the image sticking is inhibited from
occurring.

[0142] In the display device, gamma characteristics of a
panel are usually taken into account. Therefore, the cor-
rected gray scale value V2 of each correction target pixel is
preferably calculated by using Equation (6) below instead of
above Equation (5):

P2=((1-D max)xL1x(¥ max")i(1-Di)) ¥ (6)

[0143] where, y represents a gamma value of the organic
EL panel 5, V max represents a maximum gray scale value
(that is 255, here), and L1 represents a luminance corre-
sponding to the target gray scale value (luminance at which
displaying is desirably performed) which is obtained by
(V1/V max)".

3.4 Update of Total Time Deterioration Amount

[0144] Next, a description is given of update of (the data
of) the total time deterioration amounts stored in the total
time deterioration amount DB (database) 120 in detail. In
general, the organic EL element deteriorates as time elapses,
and a deterioration degree depends on the gray scale value,
the brightness setting, the temperature, and the like. The
gray scale values, the brightness setting, and the temperature
may change during the use of the device. Accordingly, in the
present embodiment, the gray scale values, the brightness
setting, and the temperature are taken into account to obtain
the incremental deterioration amount every unit of time as
described above, and the incremental deterioration amount
is added to the total time deterioration amount immediately
before the update to obtain a current total time deterioration
amount.

[0145] FIG. 6 is a graph for describing the difference in the
deterioration degree depending on the gray scale value. FIG.
6 illustrates the changes in the total time deterioration
amounts for three gray scale values when the “brightness
setting is maximum” and the “temperature is 25° C.” Curved
lines designated by reference signs 61, 62, and 63 represent
the changes in the total time deterioration amounts when the
gray scale values are 255, 174, and 90, respectively. As seen
from FIG. 6, it can be understood that the larger the gray
scale value (that is, the higher the luminance), the slower a
speed of the deterioration. In addition, as seen from FIG. 6,
it can be understood that the progression of the deterioration
is moderated as time elapses. FIG. 7 also illustrates the
changes in the deterioration for three gray scale values
described above. FIG. 7 illustrates the changes in the dete-
rioration when the gray scale values are 255, 174, and 90 by
polygonal lines designated by reference signs 64, 65, and 66,
respectively. In FIG. 7, a state with no deterioration is
assumed to be 100%.

[0146] FIG. 8 isa graph for describing the difference in the
deterioration degree depending on the temperature. Assume
that a deterioration ratio is 1 when a temperature is 25° C.
As seen from FIG. 8, it can be understood that the higher the
temperature, the larger the deterioration degree. In addition,
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as seen from FIG. 8, it can be understood that a relationship
between the temperature and the deterioration ratio is a
linear relationship.

[0147] FIG. 9 is a graph for describing a relationship
between the brightness setting and the luminance. Note that
the brightness setting is a function provided to the organic
EL display device so that the user can adjust the brightness
of an entire screen (a detailed specification of the function
differs according to models). Here, assume that the bright-
ness is maximum when the set value is 100, and the
brightness is minimum when the set value is 0. FIG. 9
illustrates the relationship between the brightness setting and
the luminance when the gray scale values are 255 and 128
by curved lines designated by reference signs 68 and 69,
respectively. In an example illustrated in FIG. 9, the rela-
tionship between the brightness setting and the luminance is
anon-linear relationship. It can be understood that the larger
the set value in the brightness setting, the larger the dete-
rioration degree because the higher the luminance, the larger
the deterioration degree.

[0148] In the brightness setting described above, for
example, the width of the data voltage to be used is changed
by the set value to control the brightness of the entire screen.
In an example illustrated in FIG. 10, a voltage in a range
from 4.0 V to 6.0 V is used as the data voltage when the set
value is maximum, whereas a voltage in a range from 5.5V
to 6.0 V is used as the data voltage when the set value is
minimum. For example, the light emission control signals
EM(1) to EM(j) may be used to adequately control the
ON/OFF state of light emission control transistors T4 (see
FIG. 3) to control the supply of the drive current to organic
EL elements OLEDs, such that the brightness across the
entire screen is controlled. In this case, the control may be
such that the smaller that set value, the longer the time the
supply of the drive current to each organic EL element
OLED is stopped. Further, the control of the width of the
data voltage to be used and the control of the time the supply
of the drive current to each organic EL element OLED is
stopped may be combined to control the brightness of the
entire screen.

[0149] In the present embodiment, the above points con-
cerning the gray scale values, brightness setting, and tem-
perature are taken into account to obtain the incremental
deterioration amounts of the organic EL elements OLEDs in
unit of time. Specifically, coefficients corresponding to each
gray scale value, the brightness setting, and the temperature
are defined with the above points being taken into account,
and these coefficients are used to obtain the incremental
deterioration amount per unit of time. Then, the incremental
deterioration amount obtained every unit of time is accu-
mulated to obtain the total time deterioration amount which
is to be used to correct the gray scale value at each time
point. Note that a coeflicient determined based on the gray
scale value is referred to as a “gray scale correction coef-
ficient”, a coeflicient determined based on the brightness
setting is referred to as a “BC correction coefficient”, and a
coeflicient determined based on the temperature is referred
to as a “temperature correction coeflicient”. A description is
given below of the gray scale correction coefficient, the BC
correction coeflicient, and the temperature correction coef-
ficient.

[0150] FIG. 11 is a graph for describing a relationship
between the gray scale value and a value of the gray scale
correction coeflicient. The value of the gray scale correction
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coefficient is 0 when gray scale value is 0, and the value of
the gray scale correction coefficient is 1 when the gray scale
value is 255. The relationship between the gray scale value
and the value of the gray scale correction coeflicient is
represented by, for example, a gamma curve convex down-
ward like a curved line as illustrated in FIG. 11, designated
by a reference sign 71, where the larger the gray scale value,
the larger the value of the gray scale correction coefficient.
Such a relationship between the gray scale value and the
value of the gray scale correction coeflicient is held in a form
of a look-up table, for example.

[0151] FIG. 12 is a graph for describing a relationship
between the set value by the brightness setting and a value
of the BC correction coefficient. The value of the BC
correction coeflicient is 0 when the set value is 0, and the
value of the BC correction coefficient is 1 when the set value
is 100. The relationship between the set value by the
brightness setting and the value of the BC correction coef-
ficient depends on a specification of the brightness setting in
each organic EL display device, but may be represented by
a curved line as illustrated in FIG. 12, designated by a
reference sign 72, for example. As understood from FIG. 12,
the larger the set value by the brightness setting, the larger
the value of the BC correction coefficient.

[0152] FIG. 13 is a graph for describing a relationship
between the temperature and a value of the temperature
correction coefficient. As illustrated in FIG. 13, the value of
the temperature correction coefficient is 1, for example,
when the temperature is 25° C., and the higher the tempera-
ture, the larger the value of the temperature correction
coefficient.

[0153] In the present embodiment, according to the rela-
tionships described above, respective values of three coef-
ficients (gray scale correction coefficient, BC correction
coeflicient, and temperature correction coeflicient) are
defined on the basis of the gray scale value, the set value by
the brightness setting, and the temperature. A value obtained
by multiplying these three coeflicient values is used as a
deterioration coefficient, which deterioration coeflicient is
used in calculating the incremental deterioration amount as
described later.

[0154] As understood from FIG. 6, as for the organic EL
element, the larger the total time deterioration amount, the
smaller the incremental deterioration amount per unit of
time. Therefore, a relationship between a total time deterio-
ration amount y and an incremental deterioration amount Ay
per unit of time is represented by a curved line as illustrated
in FIG. 14, designated by a reference sign 73. In the present
embodiment, an incremental deterioration amount table 134
is provided to the total time deterioration amount update umt
130 (see FIG. 1), the incremental deterioration amount table
134 being a look-up table holding the relationship between
the total time deterioration amount y and the incremental
deterioration amount Ay per unit of time (relationship as
illustrated in FIG. 14). When the total time deterioration
amount is updated, the incremental deterioration amount
table 134 is referred to, to obtain the incremental deterio-
ration amount. The curved line in FI1G. 14 designated by the
reference sign 73 can be expressed by “Ay=g(y)” where g is
a function with y as an argument. In other words, the
incremental deterioration amount table 134 is a look-up
table holding a relationship expressed by “Ay=g(y)”. Note
that this incremental deterioration amount table 134 realizes
an incremental deterioration amount calculation look-up
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table. The incremental deterioration amount table 134 is
only necessary to hold some of possible values of a value of
the total time deterioration amount y. A value of the incre-
mental deterioration amount Ay corresponding to the value
of the total time deterioration amount y not held in the
incremental deterioration amount table 134 may be obtained
through linear interpolation using values held in the incre-
mental deterioration amount table 134. Regarding the rela-
tionship between the total time deterioration amount y and
the incremental deterioration amount Ay per unit of time,
FIG. 15 illustrates an example of specific values.

[0155] Here, with reference to FIG. 16 and FIG. 17, a
description is given of how to obtain an incremental dete-
rioration amount Ay' in a case where a value of the dete-
rioration coefficient described above is K (K is a variable).
Changes of the total time deterioration amount v of the
organic EL element is represented by a curved line “y=f(t)”
in FIG. 16 designated by a reference sign 81, for example.
At this time, a curved line “y=K-f(t)” is represented by a
curved line in FIG. 16 designated by a reference sign 82, for
example. Here, assume that the total time deterioration
amount y of a pixel to be processed is ya (where, the value
of the deterioration coefficient is K). Assuming that a value
of t satistying “y=ya” for the curved line “y=f(t)” is ta, and
a value of't satisfying “y=ya” for the curved line “y=K-f(t)”
is tb, Equation (7) and Equation (8) below holds.

ya=fla) ™M

ya=Kfib) ®
[0156] From above Equation (7) and above Equation (8),
Equation (9) below holds.

fta)=K-fith) ©)
[0157] From above Equation (9), Equation (10) below
holds:

=1 (UK)flea)) 10

where, ! is an inverse function of f.

[0158] Assuming that a function representing the incre-
mental deterioration amount per unit of time in the curved
line “y=f(t)” is d(t), an incremental amount in the curved line
“y=f{t)” at a time tb is expressed by d(tb). At that occasion,
a desired incremental deterioration amount Ay' is expressed
by K-d(th). This term K-d(tb) can be transformed into
Equation (11) below according to above Equation (10) and
above Equation (7).

K-d(th)=K-d(f((1/K)- f(za))) (11)

=K-d(/H(1/K)- ya))

[0159] The incremental deterioration amount per unit of
time in the curved line “y=f{{t)” which depends on the total
time deterioration amount y can be expressed by “d(t)=g(y)
”. An equation “t=f'(y)” holds by the equation “y=f(t)”, and
thus, Equation (12) below holds.

d(r) = d(f () 12)

=g(y)
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[0160] Further, from above Equation (11) and above
Equation (12), Equation (13) below holds.

K-d(b)=K-d(f((1/K) ya)) (13)
=K-g((1/K)-ya)
[0161] Therefore, in a case where the total time deterio-

ration amount of the organic EL element OLED included in
the pixel to be processed is v, and a value of the deterioration
correction coefficient is K, the incremental deterioration
amount Ay' per unit of time of the organic EL element OLED
is expressed by Equation (14) below.

Ay'=K-g((UK)y) (14

[0162] The incremental deterioration amount table 134 is
a look-up table holding the relationship expressed by “Ay=g
(y)”, as described above. From above Equation (14), a
desired incremental deterioration amount Ay' can be
obtained by multiplying a value obtained by passing the
argument of “(1/K)-y” to the above function g by K. In the
present embodiment, the incremental deterioration amount
Ay' obtained in this way is added to the total time deterio-
ration amount y held in the total time deterioration amount
DB 120 to obtain an updated total time deterioration amount
(that is, the current total time deterioration amount) y'. To be
more specific, the updated total time deterioration amount y'
is calculated using Equation (15) below.

V=AY (15)

[0163] On the basis of the above points, a description is
given of a configuration and operation of the total time
deterioration amount update unit 130 (see F1G. 1). The total
time deterioration amount update unit 130 includes a gray
scale correction coefficient calculation unit 131, a BC cor-
rection coeflicient calculation unit 132, a temperature cor-
rection coefficient calculation unit 133, the incremental
deterioration amount table 134, an incremental deterioration
calculation unit 135, and a data update unit 136, as illus-
trated in FIG. 1.

[0164] The gray scale correction coeflicient calculation
unit 131 obtains, for the data of each pixel, a gray scale
correction coefficient C(K) on the basis of the gray scale
value of the digital video signal DV (that is, the gray scale
value corrected by the image deterioration correction unit
110) (see FIG. 11). The BC correction coeflicient calculation
unit 132 obtains a BC correction coeflicient C(BC) on the
basis of a set value SBC in the brightness setting in the
organic EL display device (see FIG. 12). The temperature
correction coefficient calculation unit 133 obtains a tem-
perature correction coefficient C(T) on the basis of a tem-
perature Temp detected by a temperature sensor, for example
(see FIG. 13).

[0165] The incremental deterioration amount table 134
holds the relationship between the total time deterioration
amount y and the incremental deterioration amount Ay per
unit of time as described above (see FIG. 14). The incre-
mental deterioration calculation unit 135 obtains the dete-
rioration coefficient for each pixel by multiplying the gray
scale correction coefficient C(K), the BC correction coeffi-
cient C(BC), and the temperature correction coeflicient C(T)
together. Then, the incremental deterioration calculation unit
135 refers to the incremental deterioration amount table 134
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for each pixel on the basis of the total time deterioration
amount held in the total time deterioration amount DB 120
and deterioration coefficient to obtain the current deteriora-
tion amount (that is, the updated total time deterioration
amount). The data update unit 136 updates the data of the
total time deterioration amount for each pixel held in the
total time deterioration amount DB 120, by using the value
obtained by the incremental deterioration calculation unit
135.

[0166] Here, a procedure for obtaining the total time
deterioration amount of each organic EL element OLED is
summarized. FIG. 18 is a flowchart illustrating the proce-
dure for obtaining the total time deterioration amount of the
organic EL element. This processing is performed by the
total time deterioration amount update unit 130. First, each
gray scale value is acquired on the basis of the digital video
signal DV output from the image deterioration correction
unit 110 (step S10). Next, the set value SBC in the brightness
setting is acquired (step S20). Note that the set value SBC
in the brightness setting is held in a register or the like, for
example. Next, the current temperature is acquired on the
basis of an output from the temperature sensor, for example
(step S30). After that, each gray scale correction coeflicient
C(K) is acquired on the basis of the corresponding gray scale
value acquired at step S10 (step S40). Next, the BC correc-
tion coeflicient C(BC) is acquire on the basis of the set value
SBC acquired at step S20 (step S50). Next, the temperature
correction coeflicient C(T) is acquired on the basis of the
temperature acquired at step S30 (step S60). After that, each
incremental deterioration amount is calculated by referring
to the incremental deterioration amount table 134 on the
basis of the deterioration coeflicient obtained by multiplying
corresponding gray scale correction coeflicient C(K), the BC
correction coeflicient C(BC), and the temperature correction
coeflicient C(T) together and the total time deterioration
amount held in the total time deterioration amount DB 120
(step S70). Then, the current deterioration amount (that is,
the updated total time deterioration amount) is calculated by
adding the incremental deterioration amount to the total time
deterioration amount (step S80).

[0167] Inthe present embodiment, a parameter data acqui-
sition step is realized by steps S10 to S30, an incremental
deterioration amount calculation step is realized by step S70,
and a deterioration amount calculation step is realized by
step S80. Moreover, a gray scale value acquisition step is
realized by step S10, a brightness set value acquisition step
is realized by step S20, and a temperature acquisition step is
realized by step S30.

4. Effect

[0168] According to the present embodiment, the organic
EL display device is provided with the total time deteriora-
tion amount DB 120 holding the data of the total time
deterioration amount for each pixel. On the basis of the data
of the total time deterioration amount held in the total time
deterioration amount DB 120, each gray scale value is
corrected in such a way that the smaller relatively the total
time deterioration amount of the organic EL element OLED,
the smaller the gray scale value of the digital video signal
DV corresponding to the pixel circuit 52 including the
organic EL element OLED as compared to the gray scale
value of the input image signal DIN. The data of the total
time deterioration amount held in the total time deterioration
amount DB 120 is updated every unit of time prescribed. At

Nov. 28,2019

that time, the gray scale values, the brightness setting, and
the temperature are taken into account to obtain the incre-
mental deterioration amounts per unit of time. The deterio-
ration degree of each organic EL element OLED depends on
the gray scale value, the brightness setting, and the tem-
perature, which are taken into account to obtain the incre-
mental deterioration amount, and the incremental deteriora-
tion amount is used to calculate the total time deterioration
amount to allow the total time deterioration amount of the
organic EL element OLED to be accurately obtained at each
time point. As a result, each gray scale value is corrected on
the basis of the data of the total time deterioration amount
accurately obtained, to thereby improve correction accuracy
of the gray scale value. Therefore, the image sticking is
effectively inhibited from occurring. As described above,
according to the present embodiment, the organic EL display
device is achieved which can effectively inhibit the image
sticking caused by the deterioration of the organic EL
elements OLEDs from occurring.

5. Modification

5.1 Calculation of Value of Deterioration Coeflicient

[0169] In the above embodiment, the value of the dete-
rioration coefficient K used in calculating the incremental
deterioration amount is obtained by multiplying the gray
scale correction coefficient C(K), the BC correction coefli-
cient C(BC), and the temperature correction coefficient C(T)
together. In other words, the value of the deterioration
coeflicient K is obtained using Equation (16) below.

K=CEK)xC(BC)xC(T) (16)
[0170] However, the disclosure is not limited to the above,

and the value of the deterioration coeflicient K may be
obtained using Equation (17) or Equation (18) below.

K=C(K)xC(BC) an
K=CK)xC(T) (18)
[0171] According to the above description, the current

total time deterioration amount can be obtained by obtaining
the incremental deterioration amount of the organic EL
element OLED included in each pixel circuit 52 on the basis
of the deterioration coeflicient calculated using any of above
Equations (16) to (18) and the total time deterioration
amount held in the total time deterioration amount DB 120,
and adding the obtained incremental deterioration amount to
the total time deterioration amount held in the total time
deterioration amount DB 120. In other words, the current
total time deterioration amount can be obtained by taking
into account the gray scale value of the digital video signal
DV corresponding to each pixel circuit 52 and at least one
of the set value in the brightness setting and the temperature
to obtain the incremental deterioration amount of the organic
EL element OLED included in each pixel circuit 52, and
adding the obtained incremental deterioration amount to the
total time deterioration amount held in the total time dete-
rioration amount DB 120.

[0172] In a configuration where the gray scale values of
the digital video signal DV are determined on the basis of the
gray scale values of the input image signal DIN and the set
value in the brightness setting, there may be used a coeffi-
cient obtained by integrating the gray scale correction coef-
ficient C(K) and the BC correction coeflicient C(BC) into
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one coefficient (hereinafter, which is referred to as a “gray
scale BC correction coeflicient”, and designated by a refer-
ence sign C(KBC)). In this case, Equation (19) or Equation
(20) below can be used to obtain the deterioration coeflicient
K.

K=C(KBC)xC(T) (19)
K=C(KBC) (20)
[0173] Further, in calculating the value of the deterioration

coeflicient, other coefficient than three coefficients described
above (gray scale correction coefficient, BC correction coef-
ficient, and temperature correction coeflicient) may be used.
In this regard, according to a certain study, it has been found
that a lifetime of an organic EL element heavily depends on
an element fabrication time (time from production process
starting to sealing), and thus, the shorter the fabrication time,
the more durability of the organic EL element is improved.
Therefore, a coeflicient determined according to a length of
the fabrication time of the organic EL element (hereinafter,
referred to as an “element fabrication time coeflicient”) may
be also taken into account to obtain the value of the
deterioration coefficient K which is used in calculating the
incremental deterioration amount. The element fabrication
time coeflicient may be taken into account in a case that a
gray scale correction coefficient C(K) cannot be adjusted for
each production lot or for each production condition, for
example. When the element fabrication time coeflicient is
represented by a reference sign C(E), the value of the
deterioration coefficient K can be obtained by using Equa-
tion (21), Equation (22), or Equation (23) below, for
example (the gray scale BC correction coeflicient C(KBC)
described above may be used).

K=CR)C(BCxC(TIxC(E) @1
K=CEXCBOIXC(E) 22)
K=CE)C(NXC(E) 23)

[0174] For example, in the case that above Equation (21)

is used to obtain the value of the deterioration coefficient K,
as illustrated in FIG. 19, for example, step S35 for acquiring
the element fabrication time and step S65 for acquiring the
element fabrication time coefficient C(E) may be added to
the procedure illustrated in FIG. 18

[0175] The value of the deterioration coefficient K is
obtained taking into account also the length of the fabrica-
tion time of the organic EL element as described above,
allowing the incremental deterioration amount per unit of
time to be more accurately obtained. As a result, the image
sticking caused by the deterioration of the organic EL
element is more effectively inhibited from occurring.

5.2 Data Held in Total Time Deterioration Amount DB

[0176] Inthe above embodiment, the data of the total time
deterioration amounts for the all pixels (all sub pixels) in the
display unit 50 (that is, the total time deterioration amount
for each sub pixel) is held in the total time deterioration
amount DB 120. However, the disclosure is not limited to
the above, but there may be formed groups for each P sub
pixels (P is an integer equal to or greater than two) arranged
at positions near each other (e.g., for every four sub pixels)
to hold the data of the total time deterioration amount for
each group. In multiple sub pixels of the same color
arranged at the positions near each other, displaying at the
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gray scale of the same or near value is often performed and
the temperatures are also approximately equal to each other.
Therefore, even in such a case that the data of the total time
deterioration amounts are held for each group (that is, for
every multiple sub pixels), the gray scale values can be
corrected with a relatively higher accuracy. This allows a
required amount of memory to be reduced. Note that in the
case of this configuration, the total time deterioration
amount DB 120 may hold data obtained by techniques (first
to third techniques) as described below, for example. Then,
the gray scale value of each sub pixel may be corrected
based on the held data.

[0177] First technique: similar to the above embodiment,
the incremental deterioration amounts Ay' are obtained for
the all sub pixels. Then, an average value of the incremental
deterioration amounts Ay'is obtained for each group, and the
average value is added to the total time deterioration amount
y for each group.

[0178] Second technique: a representative sub pixel is
determined in advance from among P sub pixels included in
each group, and the incremental deterioration amount Ay’ for
the representative sub pixel is obtained similarly to the
above embodiment. Then, the obtained incremental deterio-
ration amount Ay' is added to the total time deterioration
amount y for each group.

[0179] Third technique: an average value of the gray scale
correction coeflicients C(K) is obtained for each group on
the basis of the gray scale correction coeflicient C(K)
obtained for each sub pixel. In a case where information on
the brightness setting and temperature can be obtained for
each sub pixel, average values of the BC correction coefi-
cients C(BC) and temperature correction coefficients C(T)
are also obtained for each group in a similar way. Then, three
values obtained for each group are multiplied together to
obtain the deterioration coefficient for each group. The
deterioration coefficient is used to obtain the incremental
deterioration amount Ay' similarly to the above embodiment.
Then, the obtained incremental deterioration amount Ay' is
added to the total time deterioration amount y for each
group.

[0180] Next, with reference to FIG. 20 to FIG. 24, a
forming method of a group is described. Note that each of
FIG. 20 to FIG. 24 illustrate an example in a case of an RGB
arrangement. In FIG. 20 to FIG. 24, a rectangle representing
the sub pixel is marked at a center thereof with a number for
identifying a group to which the sub pixel belongs (group
number). Note that a sub pixel marked with a group number
including a character “R” is a red color sub pixel, a sub pixel
marked with a group number including a character “G” is a
green color sub pixel, and a sub pixel marked with a group
number including a character “B” is a blue color sub pixel.
Assume that each group consists of same color sub pixels.
For example, a sub pixel marked with “R1” and a sub pixel
marked with “R2” belong to different groups, and a sub pixel
marked with “R2” and another sub pixel marked with “R2”
belong to the same group. Moreover, a sub pixel marked
with “R1” and a sub pixel marked with “G1” belong to
different groups, for example. Hereinafter, the group number
is treated as a reference sign.

[0181] Groups are formed such that the same color sub
pixels adjacent to each other belong to groups different from
each other as illustrated in FIG. 20, for example. For
example, focusing only on red color sub pixels, a sub pixel
801 is adjacent to four sub pixels 802 to 805. Here, the sub
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pixel 801 belongs to a group R12, whereas all of four sub
pixels 802 to 805 do not belong to the group R12. In the
example illustrated in FIG. 20, each group is formed of two
sub pixels belonging to the same column (alternate sub
pixels between which one sub pixel is interposed)

[0182] Each group consists of sub pixels belonging to the
same column in the example illustrated in FIG. 20, but each
group may be formed of multiple sub pixels belong to
multiple columns, or each group may be formed of multiple
sub pixels belonging to multiple rows. In this regard, FIG.
21 illustrates an example in which each group is formed of
three sub pixels belonging to two rows and three columns.
For example, a single group G2 is formed of sub pixels 821
to 823. Also in the example illustrated in FIG. 21, focusing
only on green color sub pixels, for example, all of four sub
pixels 824 to 827 adjacent to the sub pixel 822 does not
belong to the group G2 to which the sub pixel 822 belongs.
[0183] Ina case where grouping is performed such that the
same color sub pixels adjacent to each other belong to the
same group, it is concerned that block noises are to be
generated (that is, continuity of the gray scale is lost at
boundaries of the groups due to data being decimated) when
an image is displayed. Therefore, the same color sub pixels
adjacent to each other are grouped to belong to groups
different from each other, as described above.

[0184] Here, focusing on a thick-frame part designated by
a reference sign 810 in F1G. 20, for example, two sub pixels
which are different in color from and adjacent to two sub
pixels belonging to the same group belong to the same
group. Specifically, as illustrated in FIG. 22, both a sub pixel
835 adjacent to a sub pixel 831 belonging to a group R3 and
a sub pixel 837 adjacent to a sub pixel 833 belonging to the
group R3 belong to a group G3. Similarly, both a sub pixel
836 adjacent to a sub pixel 832 belonging to a group R4 and
a sub pixel 838 adjacent to a sub pixel 834 belonging to the
group R4 belong to a group G4. In this regard, in order to
further effectively inhibit the block noise from being gen-
erated, a block is desirably formed as illustrated in FIG. 23
or FIG. 24, for example. This is described below.

[0185] FIG. 23 illustrates an example in which each group
is formed of two sub pixels belonging to the same column.
Here, focus on thick-frame parts designated by reference
signs 841 to 843 in FIG. 23. Each of the thick-frame parts
841 to 843 includes two groups each including two sub
pixels. In the thick-frame part 841, a sub pixel 844 and a sub
pixel 845 belong to the same group R3. Focusing on the
groups to which sub pixels being different in color from and
adjacent to those two sub pixels 844 and 845 belong, a sub
pixel 846 different in color from and adjacent to the sub
pixel 844 belongs to the group G2, whereas a sub pixel 847
different in color from and adjacent to the sub pixel 845
belongs to the group G4. FIG. 24 illustrates an example in
which each group is formed of five sub pixels belonging to
three rows and three columns. For example, five sub pixels
851 to 855 (sub pixels with thick-frames) form one group
G2. Here, focusing on the groups to which sub pixels being
adjacent to two sub pixels 851 and 852 arranged in a first
row in those five sub pixels 851 to 855 belong, a sub pixel
856 adjacent to the sub pixel 851 belongs to a group G1,
whereas a sub pixel 857 adjacent to the sub pixel 852
belongs to the group G3.

[0186] As described above, in the examples illustrated in
FIG. 23 and FIG. 24, multiple sub pixels (pixel circuits)
arranged in a line in a direction in which the scanning signal
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line or the data line extends are defined as a pixel line, any
two pixel lines adjacent to each other are defined as a first
pixel line and a second pixel line, and when focusing on a
group including two or more sub pixels (pixel circuits)
included in the first pixel line, two sub pixels (pixel circuits)
belong to different groups, the two pixel circuits being
included in the second pixel line and being adjacent to two
sub pixels (pixel circuits) that belongs to the focused group
and are arranged on one end side and the other end side of
the first pixel line. Grouping performed in this way effec-
tively inhibits the block noise from being generated.

5.3 Correction of Gray Scale Value

[0187] In the above embodiment, the gray scale value of
the correction target pixel is corrected into a value smaller
than the original gray scale value according to the deterio-
ration degree of the organic EL element OLED included in
the correction target pixel. In other words, the less the
deterioration amount of the organic EL element OLED in a
pixel, the smaller than original gray scale value the gray
scale value of the pixel is corrected. However, the disclosure
is not limited to the above, and the pixel including the
deteriorated organic EL element OLED may be the correc-
tion target pixel such that the gray scale value of the
correction target pixel is corrected to be heightened to obtain
a target luminance. To be more specific, when an image
generally low in luminance (that is an image of which gray
scale value involves no overflow even in a case where the
gray scale value is corrected to be heightened) is displayed,
the gray scale value may be corrected in such a way that the
larger relatively the deterioration amount of the organic EL
element OLED, the larger the gray scale value of the digital
video signal DV corresponding to the pixel circuit 52
including the organic EL element OLED as compared with
the corresponding gray scale value of the input image signal
DIN. With reference to FIG. 25, a description is given below
of how to correct the gray scale value.

[0188] As illustrated in FIG. 25, assume that the target
gray scale value (gray scale value of the input image signal
DIN) is 128 (maximum gray scale value is 255) in the all
pixels. At that occasion, with the total time deterioration
amount of each pixel being taken into account, in a case
where the gray scale values are not corrected, a luminance
of the pixel A is 0.25, a luminance of the pixel B is 0.5, and
aluminance of the pixel C is 0.4 (note that a maximum value
of luminance is assumed to be 1.0). Here, in this modifica-
tion, the corrected gray scale value V2 of each correction
target pixel is calculated by using Equation (24) below:

72=V1x(1/(1-Dp)) 24

[0189] where, V1 represents the target gray scale value of
the correction target pixel, and Dt represents the total time
deterioration amount of the correction target pixel.

[0190] According to above Equation (24), the corrected
gray scale value of the pixel A is 255, the corrected gray
scale value of the pixel B is 128, and the corrected gray scale
value of the pixel C is 160. As a result, taking into account
the total time deterioration amount of each pixel, the lumi-
nance of the all pixels is 0.5. With this constitution, in a case
where the target gray scale values of multiple pixels are the
same, the organic EL elements OLEDs in those multiple
pixels light at the same luminance. In this way, similarly to
the above embodiment, the image sticking is prevented from
occurring also in the modification.
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[0191] Therefore, it is preferable to, taking into account
the gamma characteristics of the panel, calculate the cor-
rected gray scale value V2 of each correction target pixel
using Equation (25) below instead of above Equation (24):

V2=(L1/(1-Df) /¥ ¥V max" (25)

[0192] where, y represents a gamma value of the organic
EL panel 5, V max represents a maximum gray scale value
(that is 255, here), and L1 represents a luminance corre-
sponding to the target gray scale value and obtained by
(V1/V max)",

5.4 Mounting Location of Deterioration Compensation
Processing Unit

[0193] In the above embodiment, the deterioration com-
pensation processing unit 100 is provided inside the display
control circuit 10. However, the disclosure is not limited to
the above, and a configuration in which the deterioration
compensation processing unit 100 is provided inside the
source driver 20 can be also adopted.

REFERENCE SIGNS LIST

[0194] 5 Organic EL panel

[0195] 10 Display control circuit

[0196] 20 Source driver

[0197] 30 Gate driver

[0198] 40 Emission driver

[0199] 50 Display unit

[0200] 100 Deterioration compensation processing unit

[0201] 110 Image deterioration correction unit

[0202] 120 Total time deterioration amount DB (database)

[0203] 130 Total time deterioration amount update unit

[0204] 131 Gray scale correction coefficient calculation
unit

[0205] 132 BC correction coefficient calculation unit

[0206] 133 Temperature correction coeflicient calculation
unit

[0207] 134 Incremental deterioration amount table

[0208] 135 Incremental deterioration calculation unit

[0209] 136 Data update unit

1-7. (canceled)

8. An organic EL display device provided with multiple
pixel circuits including organic EL elements, the organic EL
display device comprising:

a deterioration amount holding unit configured to hold a
deterioration amount of at least one organic EL element
among the organic EL elements included in a pixel
circuit among the multiple pixel circuits;

a deterioration amount update unit configured to obtain an
incremental deterioration amount of the organic EL
element included in the pixel circuit taking into account
a gray scale value of a video signal and at least one of
a set value for brightness adjustment and a temperature,
and add the obtained incremental deterioration amount
to the deterioration amount held in the deterioration
amount holding unit; and

a gray scale value correction unit configured to correct the
gray scale value, based on the deterioration amount
held in the deterioration amount holding unit when
generating the video signal from an input signal,

wherein, at the deterioration amount update unit, obtain-
ing the incremental deterioration amount of the organic
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EL element included in the pixel circuit further includes
taking into account a time having required to fabricate
the organic EL element.

9-21. (canceled)

22. A method for estimating a deterioration amount of an
organic EL element included in a pixel circuit of an organic
EL display device, the method comprising:

a parameter data acquiring step of acquiring a gray scale
value of a video signal and at least one of a set value
for brightness adjustment and a temperature, as param-
eter data;

an incremental deterioration amount calculation step of
obtaining an incremental deterioration amount of the
organic EL element included in the pixel circuit taking
into account the parameter data; and

a deterioration amount calculation step of obtaining a
current deterioration amount, for the organic EL ele-
ment included in the pixel circuit, by adding a deterio-
ration amount held in a deterioration amount holding
unit prepared in advance to the incremental deteriora-
tion amount obtained in the incremental deterioration
amount calculation step,

wherein the parameter data acquiring step further includes
acquiring a time having required to fabricate the
organic EL element as the parameter data.

23. The organic EL display device according to claim 8,

wherein the deterioration amount update unit is further
configured to obtain the incremental deterioration
amount of the organic EL element included in the pixel
circuit, based on of a deterioration coeflicient and the
deterioration amount held in the deterioration amount
holding unit, the deterioration coeflicient being
obtained by multiplying a gray scale correction coef-
ficient determined based on the gray scale value of the
video signal, a brightness correction coeflicient deter-
mined based on the set value for brightness adjustment,
and a temperature correction coeflicient determined
based on the temperature together.

24. The organic EL display device according to claim 8,

wherein the deterioration amount update unit is further
configured to obtain the incremental deterioration
amount of the organic EL element included in the pixel
circuit, based on a deterioration coefficient and the
deterioration amount held in the deterioration amount
holding unit, the deterioration coeflicient being
obtained by multiplying a gray scale correction coef-
ficient determined based on the gray scale value of the
video signal and a brightness correction coefficient
determined based on the set value for brightness adjust-
ment together.

25. The organic EL display device according to claim 8,

wherein the deterioration amount update unit is further
configured to obtain the incremental deterioration
amount of the organic EL element included in the pixel
circuit, based on a deterioration coefficient and the
deterioration amount held in the deterioration amount
holding unit, the deterioration coeflicient being
obtained by multiplying a gray scale correction coef-
ficient determined based on the gray scale value of the
video signal and a temperature correction coefficient
determined based on the temperature together.

26. The organic EL display device according to claim 23,

wherein the deterioration amount update unit includes an
incremental deterioration amount calculation look-up
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table holding a relationship between the deterioration
amount and the incremental deterioration amount, the
incremental deterioration amount calculation look-up
table being referred to in obtaining the incremental
deterioration amount of the organic EL element
included in the pixel circuit.

27. The organic EL display device according to claim 24,

wherein the deterioration amount update unit includes an
incremental deterioration amount calculation look-up
table holding a relationship between the deterioration
amount and the incremental deterioration amount, the
incremental deterioration amount calculation look-up
table being referred to in obtaining the incremental
deterioration amount of the organic EL element
included in the pixel circuit.

28. The organic EL display device according to claim 25,

wherein the deterioration amount update unit includes an
incremental deterioration amount calculation look-up
table holding a relationship between the deterioration
amount and the incremental deterioration amount, the
incremental deterioration amount calculation look-up
table being referred to in obtaining the incremental
deterioration amount of the organic EL element
included in the pixel circuit.

29. The organic EL display device according to claim 26,

wherein the relationship held in the incremental deterio-
ration amount calculation look-up table is expressed by
an equation:

Ay=g(y)

where, Ay represents the incremental deterioration
amount, y represents the deterioration amount, and g
represents a function with y as an argument.

30. The organic EL display device according to claim 27,

wherein the relationship held in the incremental deterio-
ration amount calculation look-up table is expressed by
an equation:

Ay=g(y)

where, Ay represents the incremental deterioration
amount, y represents the deterioration amount, and g
represents a function with y as an argument.

31. The organic EL display device according to claim 28,

wherein the relationship held in the incremental deterio-
ration amount calculation look-up table is expressed by
an equation:

Ay=g(y)

where, Ay represents the incremental deterioration
amount, y represents the deterioration amount, and g
represents a function with y as an argument.

32. The organic EL display device according to claim 29,

wherein the deterioration amount update unit is further
configured to refer to the incremental deterioration
amount calculation look-up table to obtain the incre-
mental deterioration amount of the organic EL element
included in the pixel circuit by using an equation:

Ay'=K-g((VK)y)

where, Ay' represents the incremental deterioration
amount of a target organic EL element, K represents the
deterioration coeflicient corresponding to the target
organic EL element, and y represents the deterioration
amount of the target organic EL element held in the
deterioration amount holding unit.
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33. The organic EL display device according to claim 30,

wherein the deterioration amount update unit is further
configured to refer to the incremental deterioration
amount calculation look-up table to obtain the incre-
mental deterioration amount of the organic EL element
included in the pixel circuit by using an equation:
Ay=K-g((lK)y)

where, Ay' represents the incremental deterioration
amount of a target organic EL element, K represents the
deterioration coeflicient corresponding to the target
organic EL element, and y represents the deterioration
amount of the target organic EL element held in the
deterioration amount holding unit.

34. The organic EL display device according to claim 31,

wherein the deterioration amount update unit is further
configured to refer to the incremental deterioration
amount calculation look-up table to obtain the incre-
mental deterioration amount of the organic EL element
included in the pixel circuit by using an equation:
Ay=Kg(UK)y)

where, Ay' represents the incremental deterioration
amount of a target organic EL element, K represents the
deterioration coeflicient corresponding to the target
organic EL element, and y represents the deterioration
amount of the target organic EL, element held in the
deterioration amount holding unit.

35. The organic EL display device according to claim 8,

wherein the gray scale value correction unit is further
configured to correct the gray scale value of the video
signal corresponding to the pixel circuit including the
organic EL element to be smaller as compared with a
gray scale value of the input signal, as the deterioration
amount of the organic EL element is relatively smaller.

36. The organic EL display device according to claim 8,

wherein the gray scale value correction unit is further
configured to correct the gray scale value of the video
signal corresponding to the pixel circuit including the
organic EL element to be larger as compared with a
gray scale value of the input signal, as the deterioration
amount of the organic EL element is relatively larger.

37. The organic EL display device according to claim 8,

wherein the deterioration amount holding unit is further
configured to hold the deterioration amount of the
organic EL element included in the pixel circuit for
each of all the multiple pixel circuits.

38. The organic EL display device according to claim 8,

wherein data of the deterioration amount held in the
deterioration amount holding unit includes data for
each group, the group including P pixel circuits, Pbeing
an integer equal to or greater than two.

39. The organic EL display device according to claim 38,

wherein when focusing on pixel circuits corresponding to
any one color, two pixel circuits adjacent to each other
belong to different groups.

40. The organic EL display device claim 39,

wherein multiple pixel circuits arranged in a line in a
direction in which a data line extends are defined as a
pixel line, any two pixel lines adjacent to each other are
defined as a first pixel line and a second pixel line, and
when focusing on a group including two or more pixel
circuits included in the first pixel line and correspond-
ing to a first color, two pixel circuits belong to different
groups, the two pixel circuits being included in the
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second pixel line, corresponding to a second color
different from the first color, and being adjacent to two
pixel circuits that belongs to the focused group and are
arranged on one end side and the other end side of the
first pixel line.
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