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(7) ABSTRACT

An organic EL display device includes a transistor for
controlling whether to shut off supply of a current to an
organic EL element or not, a pulse signal generation circuit
which generates a pulse signal to be inputted to the transistor
and a storage unit. The storage unit stores the information in
such a way that one frame period includes, in order, a first
light emission period which is a period preceding a pulse, a
black display period which is a period equivalent to a width
of the pulse, and a second light emission period which is
longer than the first light emission period, and that an area
expressed by a product of a length of and a luminance in a
light emission period is greater for the second light emission
period than for the first light emission period.

8 Claims, 8 Drawing Sheets
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1
ORGANIC EL DISPLAY DEVICE AND
METHOD OF DRIVING AN ORGANIC EL
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority from the Japanese
Application JP2016-201585 filed on Oct. 13, 2016, the
content of which is hereby incorporated by reference into
this application.

BACK GROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an organic EL display
device and a method of driving an organic EL display
device.

2. Description of the Related Art

Recently, with respect to an organic EL display device
using an organic EL (electroluminescent) element, the
development of technology to reduce flickering has been
underway in order to improve display quality.

For example, JP2012-53447A discloses a driving method
in which light emitting elements of pixels are made to emit
light intermittently during a light emission period for one
frame and in which the luminance during each light emis-
sion period is gradually lowered, thus reducing flickering.

JP2009-192753A discloses that a light emission mode is
determined based on an average luminance level of an entire
screen and that the number of lighting periods arranged
within one frame period, the arrangement position and the
period length are set according to setting conditions pre-
scribed for each determined light emission mode, thus
reducing flickering.

JP2013-186255A discloses that a period when a backlight
is made to emit light with high luminance and a period when
the backlight is made to emit light longer than that period
and with lower luminance are provided within a period when
image data of one frame is displayed on a liquid crystal
panel.

SUMMARY OF THE INVENTION

In an organic EL display device with a high frame
frequency, flickering is reduced by the methods described in
JP2012-53447A, JP2009-192753A and JP2013-186255A.
However, if the frame frequency is lowered in order to
reduce power consumption, flickering occurs even in
organic EL display devices using these methods. For
example, an organic EL display device which operates in
response to an input of a 60-Hz vireo signal is commonly
used. If this organic EL display device is driven at 30 Hz,
human eyes perceive flickering.

A change in luminance with time will be described
referring to FIGS. 8A and 8B. FIG. 8A shows a change in
luminance with time in the case where an organic EL display
device which is normally driven at 60 Hz is driven at 30 Hz
by a conventional driving method for reducing flickering.

If the display device is driven at 60 Hz, the length of one
frame period is 16.7 ms. Meanwhile, if the display device is
driven at 30 Hz, the length of one frame period is 33.3 ms.

As shown in FIG. 8A, the luminance of the organic EL
display device is at its highest at the start of one frame period
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and gradually decreases toward the end of the one frame
period. Therefore, if the display device which is normally
driven at 60 Hz is driven at 30 Hz, the luminance changes
greatly at the time of switching from one frame to another
and therefore flickering occurs.

Thus, conventionally, a black display period is provided
in the former half of one frame period in order to reduce
flickering. Also, a black display period is provided so that
areas expressed by the products of the luminance and the
light emission period in the former half and latter half of one
frame period are the same. Here, the length of the black
display period is set in such a way that a product S1 of the
luminance and the light emission period in the former half
of one frame period is the same as a product S2 of the
luminance and the light emission period in the latter half of
one frame period.

Similarly, FIG. 8B shows a change in luminance with
time in the case where an organic EL display device which
is normally driven at 60 Hz is driven at 30 Hz by a
conventional driving method for reducing flickering. The
driving method shown in FIG. 8B differs from the driving
method shown in FIG. 8A in that five light emission periods
are provided in each of the former half and latter half of one
frame period.

In the driving method shown in FIG. 8B, too, the length
of the black display period provided between the individual
light emission periods is set in such a way that the total of
areas Sla to Sle expressed by the products of the light
emission period and the luminance in the former half of one
frame period is equal to the total of areas S2a to S2e
expressed by the products of the light emission period and
the luminance in the latter half of one frame period.

With the driving methods as shown in FIGS. §A and 8B,
the area expressed by the product of the light emission
period and the luminance in the former half of one frame
period is equal to the area expressed by the product of the
light emission period and the luminance in the latter half.
However, the inventors have found that flickering cannot be
completely restrained even if these areas are made equal in
the organic EL display device.

In view of the foregoing problems, an object of the
invention is to provide an organic EL display device which
consumes less electricity by being driven at a low frequency
and which achieves high display quality with reduced flick-
ering.

According to one aspect of the present invention, an
organic EL display device includes a display panel including
a plurality of pixels, each having an organic EL element, and
a transistor for controlling whether to shut off supply of a
current to the organic EL element or not, a pulse signal
generation circuit which generates a pulse signal to be
inputted to the transistor, and a storage unit which stores
information about setting of a timing and pulse width of the
pulse signal. The storage unit stores the information in such
a way that one frame period includes, in order, a first light
emission period which is a period preceding a pulse, a black
display period which is a period equivalent to a width of the
pulse, and a second light emission period which is longer
than the first light emission period, and that an area
expressed by a product of a length of and a luminance in a
light emission period is greater for the second light emission
period than for the first light emission period.

In one embodiment of the present invention, the storage
unit further includes a unit which stores the information in
such a way that a third light emission period with the same
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length as the first light emission period is provided between
the black display period and the second light emission
period.

In one embodiment of the present invention, the storage
unit further includes a unit which stores the information in
such a way that a third light emission period which is longer
than the first light emission period and shorter than the
second light emission period is provided between the black
display period and the second light emission period.

In one embodiment of the present invention, the storage
unit further includes a unit which stores the information in
such a way that a plurality of the third light emission periods
is provided and that the plurality of third light emission
periods gradually becomes longer as it goes from the first
light emission period toward the second light emission
period.

In one embodiment of the present invention, the storage
unit further includes a unit which stores the information
about a number of the black display periods inserted in the
one frame period.

In one embodiment of the present invention, the lumi-
nance of each of the plurality of pixels gradually drops
during the one frame period.

According to another aspect of the present invention,
there is provided a method of driving an organic EL display
device, the organic EL display device including a plurality
of pixels, each having an organic EL element. The method
includes a first light emission period, a black display period,
and a second light emission period, in order in one frame
period. Each of the pixels emits light with a luminance
corresponding to a video signal inputted thereto during the
first light emission period, displays a black image during the
black display period, and emits light during the second light
emission period with a lower luminance than in the first light
emission period. The first light emission period is shorter
than the second light emission period, and an area expressed
by a product of a length of and a luminance in alight
emission period is greater for the second light emission
period than for the first light emission period.

In one embodiment of the present invention, the lumi-
nance of each of the plurality of pixels gradually drops
during the one frame period.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a display device according to
an embodiment of the invention.

FIG. 2 illustrates the functional configuration of a display
module.

FIG. 3 is an example schematically showing a subpixel
circuit.

FIG. 4 is a timing chart in the case where 60-Hz driving
is carried out.

FIG. 5 is a timing chart in the case where 30-Hz driving
is carried out.

FIG. 6 is a illustrate for describing black display.

FIG. 7 illustrates a change in luminance with time in the
embodiment of the invention.

FIGS. 8A and 8B illustrate a change in luminance with
time according to conventional techniques.

DETAILED DESCRIPTION OF THE
INVENTION

Hereinafter, each embodiment of the invention will be
described, referring to the drawings. In order to clarify the
description, the drawings may schematically show each part
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in terms of width, thickness, shape and the like, compared
with its actual configuration. However, this is simply an
example and should not limit the interpretation of the
invention. Moreover, in the specification and drawings,
elements similar to those described with reference to already
described drawings are denoted by the same reference signs
and detailed description of these elements may be omitted
where appropriate.

FIG. 1 schematically shows a display device 100 accord-
ing to an embodiment of the invention. As illustrated, the
display device 100 is configured of a display module 130
fixed in such a way as to be sandwiched by an upper frame
110 and a lower frame 120.

FIG. 2 illustrates the functional configuration of the
display module 130 shown in FIG. 1. As shown in FIG. 2,
the display module 130 has a timing control circuit 200, a
signal gate circuit 202, a source circuit 204, a pulse signal
generation circuit 206, a storage unit 208, an EL gate circuit
210, and a display panel 212.

The timing control circuit 200 acquires a clock signal
(CLK), a vertical synchronization signal (VSYNC) and a
horizontal synchronization signal (HSYNC) from a device
which supplies a video signal to the display module 130. The
timing control circuit 200 also generates a gate clock signal
(CKVS) and a gate start signal (STVS), based on the
acquired signals, and outputs the generated signals to the
signal gate circuit 202. The timing control circuit 200 also
generates a source clock signal (HCLK) and a horizontal
synchronization signal (internal HSYNC) for the source
circuit 204, based on the acquired signals, and outputs the
generated signals to the source circuit 204. The timing
control circuit 200 also generates a black insertion clock
signal (CKVB) and a black insertion start signal (STVB),
based on the acquired signals, and outputs the generated
signals to the pulse signal generation circuit 206. The black
insertion clock signal and the black insertion start signal will
be described later.

The signal gate circuit 202 controls the timing of feeding
a current to each organic EL element 310, described later.
Specifically, the signal gate circuit 202 generates a gate
signal for controlling the timing of feeding a current to the
organic EL element 310, based on the gate clock signal and
the gate start signal, and supplies the gate signal to a gate
signal line 222, described later.

The source circuit 204 controls the magnitude of the
current fed to each organic EL element 310. Specifically, the
source circuit 204 acquires a video signal from a device
which supplies a video signal to the display module 130. The
source circuit 204 also supplies a voltage corresponding to
the video signal to each pixel 228, to a video signal line 224,
described later, based on the source clock signal and the
horizontal synchronization signal for the source circuit 204
acquired from the timing control circuit 200, and the video
signal.

The pulse signal generation circuit 206 generates a pulse
signal to be inputted to a black insertion transistor 312,
described later. Specifically, the pulse signal generation
circuit 206 includes a black insertion correction circuit 214
and a black insertion generation circuit 216.

The black insertion correction circuit 214 generates a first
black insertion start signal (STVB_BL1), based on the black
insertion clock signal and the black insertion start signal
acquired from the timing control circuit 200, and informa-
tion stored in the storage unit 208. The black insertion
correction circuit 214 also supplies the black insertion clock
signal acquired from the timing control circuit 200, directly
to the black insertion generation circuit 216.
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The black insertion generation circuit 216 generates a
second black insertion start signal (STVB_BL2), based on
the first black insertion start signal and the information
stored in the storage unit 208. The black insertion generation
circuit 216 also supplies the black insertion clock signal
acquired from the black insertion correction circuit 214,
directly to the EL gate circuit 210. The first black insertion
start signal and the second black insertion start signal will be
described later.

The storage unit 208 stores information about the setting
of the timing and pulse width of a pulse signal. Specifically,
for example, the storage unit 208 stores the information in
such a way that one frame period includes, in order, a first
light emission period which is a period preceding a pulse of
a black insertion signal, a black display period which is a
period equivalent to the width of the pulse, and a second
light emission period which is longer than the first light
emission period, and that the area expressed by the product
of the length of and the luminance in the light emission
period is greater for the second light emission period than for
the first light emission period. The first light emission
period, the second light emission period and the black
display period will be described later.

The storage unit 208 is, for example, a memory formed of
a non-volatile memory or the like. Specifically, the storage
unit 208 includes a period width memory 218 and a correc-
tion memory 220.

The period width memory 218 stores information about
the setting of the timing and pulse width used when the pulse
signal generation circuit 206 generates a pulse signal. Spe-
cifically, the period width memory 218 stores that the period
from the start of one frame period to the black insertion
period or the pulse width is a period t1.

The period width memory 218 may also store information
about the number of black display periods inserted during
one frame period. For example, the period width memory
218 stores information that ten black insertion periods are
provided in one frame period.

The correction memory 220 stores information about the
setting of the length of the black insertion period included in
one frame period. Specifically, for example, if a plurality of
black insertion periods is provided in one frame period, the
correction memory 220 stores information indicating
whether to gradually shorten each black insertion period or
not.

The EL gate circuit 210 controls the timing of shutting off
the current fed to each organic EL element 310. Specifically,
the EL gate circuit 210 generates a black insertion signal for
controlling the timing of shutting off the current fed to the
organic EL element 310, based on the black insertion clock
signal and the second black insertion start signal, and
supplies the black insertion signal to a black insertion gate
signal line 226, described later.

The display panel 212 includes the plurality of pixels 228,
the gate signal line 222, the video signal line 224, and the
black insertion gate signal line 226. Each of the plurality of
pixels 228 includes a plurality of subpixels 230 emitting
light in different colors from each other. The gate signal line
222, the video signal line 224 and the black insertion gate
signal line 226 will be described, referring to FIG. 3.

FIG. 3 is an example schematically showing a circuit
formed in one subpixel 230. As shown in FIG. 3, the circuit
formed in the subpixel 230 includes the gate signal line 222,
the video signal line 224, the black insertion gate signal line
226, a pixel selection transistor 300, a capacitor 302, a
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power supply 304, a cathode electrode 306, a drive transistor
308, the organic EL element 310, and the black insertion
transistor 312.

The gate signal line 222 is connected to the gate terminal
of the pixel selection transistor 300. Specifically, the gate
signal line 222 electrically connects the signal gate circuit
202 to the gate terminal of the pixel selection transistor 300,
and supplies the gate signal acquired from the signal gate
circuit 202 to the gate terminal of the pixel selection
transistor 300.

The video signal line 224 is connected to one of the source
terminal and the drain terminal of the pixel selection tran-
sistor 300. Specifically, the video signal line 224 electrically
connects the source circuit 204 to one of the source terminal
and the drain terminal of the pixel selection transistor 300,
and supplies a voltage corresponding to the video signal
acquired from the source circuit 204 to one of the source
terminal and the drain terminal of the pixel selection tran-
sistor 300.

The black insertion gate signal line 226 is connected to the
gate terminal of the black insertion transistor 312. Specifi-
cally, the black insertion gate signal line 226 electrically
connects the EL gate circuit 210 to the gate terminal of the
black insertion transistor 312, and supplies the black inser-
tion signal acquired from the EL gate circuit 210 to the gate
terminal of the black insertion transistor 312.

The pixel selection transistor 300 controls the timing of
supplying a video signal voltage to the drive transistor 308.
Specifically, the source terminal and the drain terminal of the
pixel selection transistor 300 become electrically continuous
(hereinafter referred to as ON-state) in the state where the
voltage applied to the gate terminal is either in a high-state
or in a low-state. The pixel selection transistor 300 supplies
the voltage of the video signal line 224 to the capacitor 302
according to the state of the gate signal supplied to the gate
terminal, and thus controls the timing of supplying the video
signal voltage to the drive transistor 308.

The capacitor 302 holds the voltage supplied from the
video signal line 224. Specifically, the capacitor 302 has the
same potential as the voltage of the video signal line 224 at
the timing when the pixel selection transistor 300 is in the
ON-state. Subsequently, based on the gate signal, the source
terminal and the drain terminal of the pixel selection tran-
sistor 300 shift to the state of being electrically shut off
(hereinafter referred to as OFF-state). The capacitor 302 is
in a floating state until the next time the pixel selection
transistor 300 shifts to the ON-state. Therefore, the capacitor
302 holds the voltage supplied from the video signal line
224.

Here, when the pixel selection transistor 300 is in the
OFF-state, the supplied voltage gradually drops. Specifi-
cally, even when the pixel selection transistor 300 is in the
OFF-state, there is a leakage current or the like and therefore
the voltage held by the capacitor 302 gradually drops.

Specifically, the pixel selection transistor 300 shifts to the
ON-state once during one frame period. Therefore, ideally,
the capacitor 302 should hold the voltage supplied when the
pixel selection transistor 300 is in the ON-state, for one
frame period. However, due to a leakage current or the like,
the voltage of the capacitor 302 gradually drops. Thus, since
the amount of light emission of the organic EL element 310
is decided by the voltage of the capacitor 302, the luminance
of each subpixel 230 gradually drops during one frame
period.

The power supply 304 is connected to the black insertion
transistor 312 and supplies a current to the organic EL
element 310. Specifically, the power supply 304 is electri-
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cally connected to the source terminal or the drain terminal
of the black insertion transistor 312. Since a constant voltage
is applied to the power supply 304, the power supply 304
supplies a current to the organic EL element 310 when the
drive transistor 308 and the black insertion transistor 312 are
in the ON-state.

The cathode electrode 306 is electrically connected to the
organic EL element 310. Specifically, the cathode electrode
306 is electrically connected to the cathode terminal of the
organic EL element 310. By having a voltage applied from
the power supply 304, the cathode electrode 306 supplies a
current to the organic EL element 310.

The drive transistor 308 is connected to the pixel selection
transistor 300, the capacitor 302, the black insertion tran-
sistor 312, and the organic EL element 310. Specifically, the
gate terminal of the drive transistor 308 is electrically
connected to the source terminal or the drain terminal of the
pixel selection transistor 300 and to the capacitor 302. One
of the source terminal and the drain terminal of the drive
transistor 308 is electrically connected to the source terminal
or the drain terminal of the black insertion transistor 312.
The other one of the source terminal and the drain terminal
of the drive transistor 308 is electrically connected to the
capacitor 302 and to the anode terminal of the organic EL
element 310.

The drive transistor 308 also supplies a current to the
organic EL element 310. Specifically, according to the
voltage applied to the capacitor 302, the drive transistor 308
supplies the current supplied from the power supply 304, to
the organic EL element 310.

The organic EL element 310 emits light with its lumi-
nance gradually dropping during one frame period. That is,
the luminance of each of the plurality of pixels 228 gradually
drops during one frame period. Specifically, the organic EL
element 310 is supplied with a current corresponding to the
voltage held by the capacitor 302, from the drive transistor
308. As described above, the voltage held by the capacitor
302 gradually drops during one frame period. Therefore, the
organic EL element 310 emits light with its luminance
gradually dropping during one frame period.

The black insertion transistor 312 controls whether to shut
off the supply of the current or the supply of electricity to the
organic EL element 310 from the power supply, or not.
Specifically, one of the source terminal and the drain termi-
nal of the black insertion transistor 312 is connected to the
power supply 304. The other one is electrically connected to
the source terminal or the drain terminal of the drive
transistor 308. The gate terminal of the drive transistor 308
is electrically connected to the black insertion gate signal
line 226.

The black insertion transistor 312 is controlled to be in the
ON-state or OFF-state by the black insertion signal supplied
from the black insertion gate signal line 226. When the black
insertion transistor 312 is in the ON-state, the black insertion
transistor 312 supplies the current supplied from the power
supply 304, to the organic FL element 310 via the drive
transistor 308. Meanwhile, when the black insertion tran-
sistor 312 is in the OFF-state, the black insertion transistor
312 shuts off the supply of the current to the organic EL
element 310.

Next, the driving method for the display device 100
according to the invention will be described. The driving
method according to the invention is a method of driving an
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frame period as described above. One frame period includes
a first light emission period, a black display period, and a
second light emission period.

A specific driving method will be described, referring to
FIGS. 4 and 5. In this embodiment, the driving method for
the display device 100 includes a normal mode in which the
display device is driven at a frame frequency of 60 Hz and
a power-saving mode in which the display device is driven
at a frame frequency of 30 Hz.

FIG. 4 shows a timing chart of a gate start signal, a first
black insertion start signal, a second black insertion start
signal, and a black insertion signal in the normal mode.

The gate start signal is in a low-state for a predetermined
period at the beginning of one frame period and is in a
high-state for the rest of one frame period (16.7 ms).

The first black insertion start signal is in a low-state for a
period t1 at the beginning of a period tcycle and is in a
high-state for the rest of the period teycle shown in FIG. 4.
The first black insertion start signal includes four tcycle
periods in one frame period.

The period t1 and the number of tcycle periods included
in the first black insertion start signal are set by the infor-
mation stored in the period width memory 218.

The second black insertion start signal, in the normal
mode, is the same signal as the first black insertion start
signal. In the normal mode, the correction memory 220
stores information such that the second black insertion start
signal that is the same as the first black insertion start signal
is generated.

The black insertion signal is a signal resulting from
shifting the second black insertion start signal by one
horizontal period for each line of pixels 228 formed in the
display panel 212. Specifically, BGn shown in FIG. 4 is the
black insertion signal supplied to the black insertion gate
signal line 226 arranged in the n-th line in the display panel
212. As shown in F1G. 4, BG1 supplied to the black insertion
gate signal line 226 arranged in the first line is a signal
resulting from shifting the second black insertion start
signal.

Also, as shown in FIG. 4, BG2 as the black insertion
signal supplied to the black insertion gate signal line 226
arranged in the second line is a signal resulting from shifting
BG1 by one horizontal period. Similarly, the signals BG3
onward are signals resulting from shifting, by one horizontal
period, the black insertion signal supplied to the black
insertion gate signal line 226 one line above.

As described above, since the black insertion signal
becomes a low-signal four times during one horizontal
period, the display device 100 performs black display four
times during one horizontal period.

Next, each signal in the power-saving mode will be
described. FIG. 5 shows a timing chart of a gate start signal,
a first black insertion start signal, a second black insertion
start signal, and a black insertion signal in the power-saving
mode.

The gate start signal is in a low-state at the beginning of
one frame period and is in a high-state for the rest of one
frame period (33.3 ms).

The first black insertion start signal is in a low-state for a
period t1 at the beginning of the a period tcycle and is in a
high-state for the rest of the period teycle shown in FIG. 5.
The first black insertion start signal includes eight tcycle
periods in one frame period.

In the power-saving mode, the second black insertion start
signal is a signal in which the pulse width included in the
first black insertion start signal is gradually reduced within
one frame period. Specifically, the first black insertion start
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signal includes eight pulses, each having a width t1, in one
frame period. In contrast, the second black insertion start
signal includes pulses having widths t1 to 8 in order, in one
frame period. The widths t1 to t8 become shorter in this
order.

The second black insertion start signal is generated, based
on the storage unit 208 storing information in such a way
that a plurality of light emission periods are provided
between the black display period and the second light
emission period and that the plurality of light emission
periods become gradually longer as it goes from the first
light emission period toward the second light emission
period.

The black insertion signal is a signal resulting from
shifting the second black insertion start signal by one
horizontal period for each line of the pixels 228 formed in
a matrix, as in the case of the normal mode. Specifically,
BG1 shown in FIG. 5 is a signal resulting from shifting the
second black insertion start signal. The signals BG2 onward
are signals resulting from shifting, by one horizontal period,
the black insertion signal supplied to the black insertion gate
signal line 226 one line above.

The pulse widths included in the second black insertion
start signal become gradually shorter within one frame
period. However, all of the pulse widths included in one
frame period may be the same, or only the last pulse width
in one frame period may be shorter.

As described above, the black insertion signal becomes a
low-signal eight times during one horizontal period. There-
fore, the display device 100 performs black display eight
times during one horizontal period. Specifically, black dis-
play will be described, for example, referring to FIG. 6. As
shown in the left part of FIG. 6, in the state where n
horizontal periods have passed from the start of one frame
period, black is displayed in eight strip-shaped areas on the
display device 100. Meanwhile, as shown in the right part of
FIG. 6, in the state where n+1 horizontal periods have passed
from the start of one frame period, black is displayed in eight
strip-shaped areas shifted below by one line on the display
device 100.

The width of a black display area corresponds to the pulse
width of the black insertion signal. In FIG. 6, all of the black
display areas have a width of four lines. However, the widths
of the black display areas may correspond to the lengths of
tl to t8 shown in FIG. 5.

Next, a change in luminance with time in the power-
saving mode will be described, referring to FIG. 7. As shown
in FIG. 7, ten light emission periods are provided in one
frame period. Here, the area expressed by the product of the
length of each light emission period included in one frame
period and the luminance in the light emission period is
denoted by Sla, to Sle and S2a to S2e in order. The light
emission period with the area S1a is referred to as a first light
emission period. The light emission period with the area S2e
is referred to as a second light emission period. The other
light emission periods are referred to as third light emission
periods.

As shown in FIG. 7, the organic EL element 310 emits
light with its luminance gradually dropping during one
frame period. Therefore, the luminance in each light emis-
sion period gradually drops from the first light emission
period to the second light emission period.

In the invention, each pixel 228 emits light with a
luminance corresponding to a video signal inputted thereto
during the first light emission period, displays a black image
during the black display period, and emits light during the
second light emission period with a lower luminance than in
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the first light emission period. Here, the storage unit 208
stores information in such a way that the area expressed by
the product of the length of and the luminance in the light
emission period is greater for the second light emission
period than for the first light emission period. Therefore, the
area S2e is greater than Sla in FIG. 7.

The storage unit 208 may also include a unit which stores
information in such a way that a third light emission period
with the same length as the first light emission period is
provided between the black display period and the second
light emission period, or may include a unit which stores
information in such a way that a third light emission period
is not provided.

Specifically, each of the areas S15 to S2d4 may be the same
as Sla. In this case, the storage unit 208 stores information
in such a way that third light emission periods with the same
length as the first light emission period are provided between
the black display period and the second light emission
period. While eight third light emission periods are provided
in FIG. 7, it suffices that at least the first light emission
period and the second light emission period are provided,
and therefore a configuration without a third light emission
period may be employed.

Also, the storage unit 208 may include a unit which stores
information in such a way that a third light emission period
which is longer than the first light emission period and
shorter than the second light emission period is provided
between the black display period and the second light
emission period. Specifically, the storage unit 208 may
include a unit which stores information in such a way that a
plurality of third light emission periods is provided between
the black display period and the second light emission
period and that the plurality of third light emission periods
gradually becomes longer as it goes from the first light
emission period toward the second light emission period.

For example, as shown in FIG. 7, each of the areas S1b
to S2d may be greater than the area S1a and smaller than the
area S2e. In this case, the areas S15b to S2d may gradually
increase as it approaches the second light emission period.

As described above, with the driving method in which the
area of the second light emission period is greater than the
area of the first light emission period, flickering perceived by
human eyes is reduced.

While there have been described what are at present
considered to be certain embodiments of the invention, it
will be understood that various modifications may be made
thereto, and it is intended that the appended claims cover all
such modifications as fall within the true spirit and scope of
the invention.

What is claimed is:

1. An organic EL display device comprising:

a display panel including a plurality of pixels, each having
an organic EL element, and a transistor for controlling
whether to shut off supply of a current to the organic EL
element or not;

a pulse signal generation circuit which generates a pulse
signal to be inputted to the transistor; and

a storage which stores information about setting of a
timing and pulse width of the pulse signal,

wherein the storage stores the information in such a way
that one frame period includes, in order, a first light
emission period which is a period preceding a pulse, a
black display period which is a period equivalent to a
width of the pulse, and a second light emission period
which is longer than the first light emission period, and
that a second area expressed by a product of the second
light emission period and a second luminance in the
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second light emission period is greater than a first area
expressed by a product of the first light emission period
and a first luminance in the first light emission period.

2. The organic EL display device according to claim 1,
wherein the storage further includes a unit which stores the
information in such a way that a third light emission period
with the same length as the first light emission period is
provided between the black display period and the second
light emission period.

3. The organic EL display device according to claim 1,
wherein the storage further includes a unit which stores the
information in such a way that a third light emission period
which is longer than the first light emission period and
shorter than the second light emission period is provided
between the black display period and the second light
emission period.

4. The organic EL display device according to claim 3,
wherein the storage further includes a unit which stores the
information in such a way that a plurality of the third light
emission periods is provided and that the plurality of third
light emission periods gradually becomes longer as the third
light emission periods go from the first light emission period
toward the second light emission period.

5. The organic EL display device according to claim 1,
wherein the storage further includes a unit which stores the
information about a number of black display periods
inserted in the one frame period.
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6. The organic EL display device according to claim 1,
wherein luminance of each of the plurality of pixels gradu-
ally drops during the one frame period.

7. A method of driving an organic EL display device, the
organic EL display device including a plurality of pixels,
each having an organic EL element,

the method comprising a first light emission period, a

black display period, and a second light emission
period, in order in one frame period,

wherein each of the pixels emits light with a luminance

corresponding to a video signal inputted thereto during
the first light emission period, displays a black image
during the black display period, and emits light with a
second luminance in the second light emission period
being lower than a first luminance in the first light
emission period, and

the first light emission period is shorter than the second

light emission period, and a second area expressed by
a product of the second light emission period and the
second luminance is greater than a first area expressed
by a product of the first light emission period and the
first luminance.

8. The method of driving the organic EL display device
according to claim 7, wherein the luminance of each of the
plurality of pixels gradually drops during the one frame
period.
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