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FIG. 2
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EL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an active matrix EL
display device using a current-driven light emitting element.

[0003] 2. Description of the Related Art

[0004] Organic EL display devices using self light emitting
organic electroluminescence (EL) elements do not require a
backlight and have no limitation in their viewing angle, and
therefore have been developed as a next-generation EL dis-
play device.

[0005] An organic EL element is a current-driven light
emitting element that controls its luminance based on an
amount of current flow. In recent years, active matrix organic
EL display devices that include a drive transistor for each
pixel circuit and drive an organic EL element have become the
mainstream.

[0006] The drive transistor and its peripheral circuits are
typically configured by thin-film transistors using polysili-
con, amorphous silicon, or the like. Thin-film transistors are
suitable for a large-sized organic EL display device, as it is
easy to increase the size and the cost is low while having a
weakness that variations in mobility and threshold voltages
are large.

[0007] Further, designs of pixel circuits in order to over-
come the variation and a chronological change in threshold
voltages that are the weaknesses of thin-film transistors have
been studied. For example, Unexamined Japanese Patent
Publication No. 2009-169145 discloses an organic EL dis-
play device having a function of correcting a threshold volt-
age of a drive transistor and a method of driving this organic
EL display device. Further, Unexamined Japanese Patent
Publication No. 2002-134169 discloses an EL display device
including a memory storing a gain and an offset of a lumi-
nance-voltage characteristic for each of pixels, and a correc-
tion circuit that corrects an image signal based on the data in
the memory, wherein irregularity in luminance due to a lumi-
nance variation among pixels is reduced.

SUMMARY OF THE INVENTION

[0008] The technique disclosed herein relates to an EL
display device provided with: an EL display panel including
an array of pixel circuits each having a drive transistor oper-
able to apply a current to an organic EL element; a driver
circuit operable to apply, to each of the pixel circuits, a signal
in response to an image signal and a signal for selecting pixel
circuits that are expected to emit light; and an image signal
processing circuit including an N-bit D/A converter and pro-
viding signal processing to an image signal that has been
inputted, and supply the processed signal to the driver circuit.
An image display period in a single frame is divided into at
least two subframes including a first subframe and a second
subframe, the first subframe performing display by light
emission based on a gray-level signal of high N bits, the
second subframe performing display by light emission based
on a gray-level signal of low M bits (where M satisfies M<N),
and the driver circuit is controlled such that a relation between
light emission period L1 in the first subframe and light emis-
sion period L2 in the second subframe satisfies L1>1.2.
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BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a configurational diagram illustrating an
EL display device according to one embodiment;

[0010] FIG. 2 is a configurational diagram illustrating a
display unit of the EL display device;

[0011] FIG. 3 is a circuit diagram illustrating one example
of'a pixel circuit of the display unit of the EL display device;

[0012] FIG. 41is a timing chart showing an operation of the
display unit of the EL display device;

[0013] FIG. 5is a timing chart showing an operation of the
pixel circuit of the display unit of the EL display device;

[0014] FIG. 6 is a circuit block diagram of an image signal
processing circuit of the EL display device; and

[0015] FIG. 7A is a timing chart for the write period for
illustration of a light-emitting operation of the EL display
device.

[0016] FIG. 7B is a timing chart for the light emission
period for illustration of a light-emitting operation of the EL
display device.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0017] Hereinafter, an EL display device according to one
embodiment will be described with reference to the drawings.
The EL display device described herein is an active matrix
organic EL display device that uses drive transistors to cause
organic EL. elements to emit light. However, the present
invention is applicable generally to an active matrix EL dis-
play device including: an array of a plurality of pixel circuits
each having a current-driven light emitting element that con-
trols its luminance based on an amount of current; and a drive
transistor that applies a current to the current-driven light
emitting element.

[0018] FIG. 1 is a configurational diagram illustrating the
EL display device according to one embodiment. The EL
display device is provided with a display unit 1 including an
EL display panel and a driver circuit, and image signal pro-
cessing circuit 2 that performs signal processing to an image
signal that has been inputted and supplies the processed sig-
nal to the driver circuit. The EL display panel includes an
array of a plurality of pixel circuits each having a drive tran-
sistor that applies a current to an organic EL element as a
current-driven light emitting element. The driver circuit
applies, to each of the pixel circuits, a signal according to the
image signal and a signal for selecting pixel circuits to be
caused to emit light.

[0019] FIG. 2 is a configurational diagram illustrating dis-
play unit 1 of the EL display device. Display unit 1 includes
a number of pixel circuits 11(i, j) arranged in a matrix of n
lines and m columns (where 1=i=n and 1=j=m), source
driver circuit 12, gate driver circuit 13, and power supply
circuit 14.

[0020] Source driver circuit 12 supplies image signal volt-
ages Vsg(j) respectively to data lines 20(j) to each of which
pixel circuits 11(i, j) to 11(r, ) arranged in a column direction
are connected in common. Further, gate driver circuit 13
supplies control signals CNT21(7) to CNT25(i) respectively
to control signal line 21(7) to 25(i) to each of which pixel
circuits 11(7, 1) to 11(i, m) arranged in a line direction are
connected in common. In this embodiment, single pixel cir-
cuit 11(7, j) is supplied with five different control signals.
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However, the number of the control signals is not limited to
this example, and it is possible to supply the control signals as
many as needed.

[0021] Power supply circuit 14 supplies high voltage Vdd
to power line 31 and low voltage V'ss to power line 32, to both
of which lines all of pixel circuits 11(1, 1) to 11(n, m) are
connected in common. A power supply of high voltage Vdd
and low voltage Vss is a power supply for causing organic EL
elements that will be described later to emit light. Power
supply circuit 14 also supplies reference voltage Vref to volt-
age line 33 and initialize voltage Vint to voltage line 34, to
both of which lines all of pixel circuits 11(1, 1) to 11(r, m) are
connected in common.

[0022] FIG. 3 is a circuit diagram illustrating one example
of pixel circuit 11(j, j) of display unit 1. Pixel circuit 11(, ;)
according to this embodiment includes organic EL element
D20 that is a current-driven light emitting element, drive
transistor Q20, first capacitor C21, second capacitor C22, and
transistors Q21 to Q25 that operate as switches.

[0023] Drive transistor Q20 supplies a current to organic
EL element D20. First capacitor C21 holds image signal
voltage Vsg(j) corresponding to an image signal. Transistor
Q21 is a switch for applying reference voltage Vref to one
terminal of first capacitor C21 and one terminal of second
capacitor C22. Transistor Q22 is a switch for writing image
signal voltage Vsg(j) to first capacitor C21. Transistor Q25 is
a switch for applying reference voltage Vref'to a gate of drive
transistor Q20. Second capacitor C22 holds threshold voltage
Vth of drive transistor Q20. Transistor Q23 is a switch for
applying initialize voltage Vint to a drain of drive transistor
Q20, and transistor Q24 is a switch for applying high voltage
Vdd to the drain of drive transistor Q20.

[0024] In the following description, all of drive transistor
Q20 and transistors Q21 to Q25 are described as N-channel
thin-film transistors of an enhancement-type. However, the
present invention is not limited to such an example.

[0025] In pixel circuit 11(7, ) according to this embodi-
ment, transistor Q24, drive transistor Q20, and organic EL
element D20 are connected in series between power line 31
and power line 32. Specifically, a drain of transistor Q24 is
connected to power line 31, a source of transistor Q24 is
connected to the drain of drive transistor Q20, a source of
drive transistor Q20 is connected to an anode of organic EL,
element D20, and a cathode of organic EL. element D20 is
connected to power line 32.

[0026] Between the gate and the source of drive transistor
Q20, first capacitor C21 and second capacitor C22 are con-
nected in series. Specifically, one terminal of first capacitor
C21 is connected to the gate of drive transistor Q20, and
second capacitor C22 is connected between the other terminal
of first capacitor C21 and the source of drive transistor Q20.
A node connecting the gate of drive transistor Q20 and first
capacitor C21 is referred to as “node Tp1”, a node connecting
first capacitor C21 and second capacitor C22 is referred to as
“node Tp2”, and a node connecting second capacitor C22 and
the source of drive transistor Q20 is referred to as “node Tp3”.

[0027] A drain (or source) of transistor Q21 as a first switch
is connected to voltage line 33 to which reference voltage
Vref is supplied, the source (or drain) of transistor Q21 is
connected to node Tp2, and a gate of transistor Q21 is con-
nected to control signal line 21(i). By being connected in this
manner, transistor Q21 applies reference voltage Vref to node
Tp2.
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[0028] A drain (or source) of transistor Q22 as a second
switch is connected to node Tpl, the source (or drain) of
transistor Q22 is connected to data line 20(j) to which image
signal voltage Vsg is supplied, and a gate of transistor Q22 is
connected to control signal line 22(7). By being connected in
this manner, transistor Q22 applies image signal voltage Vsg
to the gate of drive transistor Q20.

[0029] A drain (or source) of transistor Q25 as a fifth switch
is connected to voltage line 33 to which reference voltage
Vref is supplied, the source (or drain) of transistor Q25 is
connected to node Tp1, and a gate of transistor Q25 is con-
nected to control signal line 25(i). By being connected in this
manner, transistor Q25 applies reference voltage Vref to the
gate of drive transistor Q20.

[0030] A drain (or source) of transistor Q23 as a third
switch is connected to the drain of drive transistor Q20, the
source (or drain) of transistor Q23 is connected to voltage line
34 to which initialize voltage Vint is supplied, and a gate of
transistor Q23 is connected to control signal line 23(7). By
being connected in this manner, transistor Q23 applies ini-
tialize voltage Vint to the drain of drive transistor Q20.

[0031] The drain of transistor Q24 as a fourth switch is
connected to power line 31, the source of transistor Q24 is
connected to the drain of drive transistor Q20, and a gate of
transistor Q24 is connected to control signal line 24(7). By
being connected in this manner, transistor Q24 applies a
current for causing organic EL element D20 to emit light to
the drain of drive transistor Q20. Here, control signal lines
21(7) to 25(i) are supplied with control signals CNT21(7) to
CNT25(i), respectively.

[0032] As described above, pixel circuit 11(j, ;) includes:
first capacitor C21 having one terminal connected to the gate
of drive transistor Q20, second capacitor C22 connected
between the other terminal of first capacitor C21 and the
source of drive transistor Q20, transistor Q21 as the first
switch that applies reference voltage Vref to node Tp2
between first capacitor C21 and second capacitor C22, tran-
sistor Q22 as the second switch that supplies image signal
voltage Vsg to the gate of drive transistor Q20, transistor Q25
as the fifth switch that applies reference voltage Vref to the
gate of drive transistor Q20, transistor Q23 as the third switch
that supplies initialize voltage Vint to the drain of drive tran-
sistor Q20, and transistor Q24 as the fourth switch that sup-
plies the current for causing organic EL element D20 to emit
light to the drain of drive transistor Q20.

[0033] Next, an operation of pixel circuit 11(i, j) is
described. FIG. 4 is a timing chart showing an operation of
display unit 1 of the EL display device. Organic EL element
D20 of pixel circuit 11(i, ;) is driven by dividing a single
frame period into initialization period T1, threshold detection
period T2, write period T3, and light emission period T4, as
shown in the figure.

[0034] In initialization period T1, second capacitor C22 is
charged to a predetermined voltage. In threshold detection
period T2, threshold voltage Vth of drive transistor Q20 is
detected. In write period T3, image signal voltage Vsg(j)
corresponding to an image signal is written to first capacitor
C21. Then, in light emission period T4, a voltage as a sum of
inter-terminal voltages between the terminals of first capaci-
tor C21 and of second capacitor C22 is applied between the
gate and the source of drive transistor Q20, and whereby a
current corresponding to the image signal is supplied to
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organic ELL element D20 and organic EL element D20 is
caused to emit light at luminance corresponding to a value of
the supplied current.

[0035] These four periods are set so as to be common to m
pixel circuits 11(i, 1) to 11(;, m) in a single line that are
arranged in a line direction as illustrated in FIG. 2, and such
that write period T3 for one line of pixels does not overlap
with a different line of pixels. In this manner, it is possible to
use driving time efficiently by performing operations such
that, during a period in which the writing operation is per-
formed for one line of pixels, the operations other than writ-
ing for different lines of pixels are performed.

[0036] FIG. 5 is a timing chart showing the operation of
pixel circuit 11(7, j) of display unit 1 of the EL display device.
FIG. 5 also shows changes in voltages at nodes Tpl to Tp3.
Hereinafter, the operation of pixel circuit 11(7, ;) in the peri-
ods listed above will be described in detail.

Initialization Period T1

[0037] At time t1, control signals CN'T22(i) and CNT24(i)
are driven to low level to turn transistors Q22 and Q24 to an
OFF state, and control signals CNT21(7), CNT23(i), and
CNT25(i) are driven to high level to turn transistor Q21, Q23,
Q25to an ON state. Then, reference voltage Vref'is applied to
node Tpl via transistor Q25, as well as to node Tp2 via
transistor Q21.

[0038] Further, initialize voltage Vint is applied to the drain
of drive transistor Q20 via transistor Q23. Here, initialize
voltage Vint is set to be sufficiently lower than a voltage
obtained by subtracting threshold voltage Vth from reference
voltage Vref. Specifically, the following relation is estab-
lished: Vint<Vref-Vth. Consequently, a source voltage of
drive transistor Q20, that is, the voltage at node Tp3 is also
nearly equal to initialize voltage Vint. With this, a voltage
higher than threshold voltage Vth (Vref-Vint) is charged
between the terminals of second capacitor C22.

[0039] Moreover, initialize voltage Vint is set to be a volt-
age lower than a sum of low voltage Vss and voltage Vled, as
obtained from condition 1 and condition 2. Specifically, the
following relation is established: Vint<Vss+Vled. As a result,
a current is not supplied to organic EL element D20, and
organic EL element D20 may not emit light. In this embodi-
ment, initialization period T1 is set to be 1 us.

Threshold Detection Period T2

[0040] At time t2, control signal CN'T23(i) is driven to low
level to turn transistor Q23 to the OFF state, and control signal
CNT24(i) is driven to high level to turn transistor Q24 to the
ON state. Then, as the inter-terminal voltage (Vref-Vint) of
second capacitor C22 that is higher than threshold voltage Vth
is applied between the gate and the source of drive transistor
Q20, acurrent is supplied to drive transistor Q20. However, as
a voltage at the anode of organic EL element D20 is far lower
than the voltage obtained by subtracting threshold voltage
Vth from reference voltage Vref such that the relation of
Vref-Vth<Vss+Vled is established, a current is not supplied
to organic EL element D20. Then, due to the current supplied
to drive transistor Q20, the electric charge in second capacitor
C22 is discharged, and the inter-terminal voltage of second
capacitor C22 starts to decrease. However, the inter-terminal
voltage of second capacitor C22 is still higher than threshold
voltage Vth, and therefore the current continues to be sup-
plied, while decreasing, to drive transistor Q20. Conse-
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quently, the inter-terminal voltage of second capacitor C22
continues to decrease gradually. In this manner, the inter-
terminal voltage of second capacitor C22 becomes gradually
closer to threshold voltage Vth. Then, at time when the inter-
terminal voltage of second capacitor C22 becomes equal to
threshold voltage Vth, the supply of the current to drive tran-
sistor Q20 stops, and the decrease of the inter-terminal volt-
age of second capacitor C22 also stops. As described above,
second capacitor C22 is a correcting capacitor that corrects
threshold voltage Vth of corresponding drive transistor Q20.

Write Period T3

[0041] At time t3, control signal CN'T25(7) is driven to low
level to turn transistor Q25 to the OFF state, and control signal
CNT24(i) is driven to low level to turn transistor Q24 to the
OFF state. Thereafter, control signal CNT22(7) is driven to
high level to turn transistor Q22 to the ON state. Then, the
voltage at node Tpl becomes analog image signal voltage
Vsg(j), and voltage (Vsg—Vref) is charged between the ter-
minals of first capacitor C21. Voltage (Vsg—Vref) is taken as
image signal voltage Vsg'. At this time, as a current is not
supplied to drive transistor Q20, the inter-terminal voltage of
second capacitor C22 does not change. In this embodiment,
write period T3 is set to be 1 msec.

Light Emission Period T4

[0042] At time t4, control signal CN'T22(i) is driven to low
level to turn transistor Q22 to the OFF state, and control signal
CNT21(i) is driven to low level to turn transistor Q21 to the
OFF state. With this, nodes Tpl to Tp3 are temporarily
brought into a floating state. Then, control signal CN'T24(i) is
driven to high level to turn transistor Q24 to the ON state.
With this, the source voltage increases as analog voltage
(Vsg'+Vth)is applied between the gate and the source of drive
transistor Q20, and a current corresponding to the gate-source
voltage of drive transistor Q20 is supplied to organic EL
element D20. Current I at this time is expressed by I=K-
(VGS-Vth)=K-Vsg' (where VGS is the gate-source voltage,
and K is a constant), and the current corresponding to the
image signal is supplied to organic EL element D20. Then,
organic EL element D20 emits light based on the current
corresponding to the analog image signal voltage supplied
from source driver circuit 12 through the data line. The lumi-
nance at this time corresponds to the current supplied to
organic EL element D20.

[0043] Organic EL element D20 emits light at luminance
corresponding to the analog image signal voltage inputted
from source driver circuit 12 through the steps as described
above, and it is possible to realize color display by controlling
the luminance for each of RGB. Further, it is possible to
realize image display at predetermined gray levels by con-
trolling the current supplied to organic EL. element D20 to
change the luminance.

[0044] As described above, in the EL display device, a
current supplied to an organic EL element is controlled
according to a voltage based on an image signal, and whereby
it is possible to cause light emission at predetermined lumi-
nance.

[0045] In the meantime, in order to realize high quality
image display in the EL display device at various gray levels
from low gray levels to high gray levels based on high reso-
lution image signals, it is necessary to perform digital-analog
conversion using a D/A converter corresponding to the bit
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number of digital image signals that are inputted, and to
supply analog voltages corresponding to the inputted image
signals to the respective pixel circuits. However, there is a
problem that when using a D/A converter that is able to
process a signal of a higher bit number, costs for an electric
circuit increases.

[0046] Thus, according to this embodiment, an EL display
device is provided with: an EL display panel including an
array of a plurality of pixel circuits each having a drive tran-
sistor that applies a current to an organic EL element; a driver
circuit that applies, to each of the pixel circuits, a signal
according to an image signal and a signal for selecting pixel
circuits to be caused to emit light; and an image signal pro-
cessing circuit including an N-bit D/A converter and that
performs signal processing to an image signal that has been
inputted and supply the processed signal to the driver circuit,
and an image display period in a single frame is divided into
a first subframe and a second subframe, the first subframe
being for performing display by light emission based on a
gray-level signal of high N bits, the second subframe being
for performing display by light emission based on a gray-
level signal of low M bits (where M satisfies M<N), and the
driver circuit is controlled such that a relation between light
emission period L1 in the first subframe and light emission
period L2 in the second subframe satisfies L1>[.2, and
whereby it is possible to perform gray-level display of a data
amount of N+M bits using the N-bit D/A converter.

[0047] Hereinafter, a configuration and an operation of
image signal processing circuit 2 of the EL display device are
described with reference to FIG. 6, FIGS. 7A and 7B.

[0048] FIG. 6 is a block circuit diagram showing one
example of an image signal processing circuit provided with
an 8-bit D/A converter as the N-bit D/A converter.

[0049] Referringto FIG. 6, a signal ofhigh 8 bits in a 10-bit
digital image signal that has been inputted is inputted to first
gammna correction unit 41, and a signal of low 2 bits in the
inputted signal is inputted to second gammna correction unit
42. The signal of the high 8 bits and the signal of the low 2 bits
that have been inputted respectively to first gammna correc-
tion unit 41 and second gammna correction unit 42 are cor-
rected so as to have predetermined gamma characteristics,
and then inputted to data latch unit 43, which then holds the
data. Here, each of the first gammna correction unit 41 and
second gammna correction unit 42 is for correcting a signal so
as to provide the signal with a gamma characteristic that has
been previously set for an inputted image signal, and output-
ting the corrected signal.

[0050] The data held by data latch unit 43 is inputted to
8-bit D/A converter 45 by being sequentially switched by
switching unit 44 in synchronization with a synchronization
signal of the image signal, and subjected to digital-analog
conversion and supplied to the source driver circuit of EL
display unit 1. Specifically, by employing such a configura-
tion, animage display period for a single frame is divided into
two subframes: a first subframe for performing display by
light emission based on a gray-level signal of the high 8 bits,
and a second subframe for performing display by light emis-
sion based on a gray-level signal of the low 2 bits, and an
image for a single frame is displayed based on the first sub-
frame for performing display by light emission based on the
gray-level signal of the high 8 bits and the second subframe
for performing display by light emission based on the gray-
level signal of the low 2 bits.
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[0051] InFIG. 6, reference numeral 46 represents a video
image detection unit that performs motion detection for
detecting whether an image is a video image or a still image
based on an image signal that has been inputted. If it has been
detected that the inputted image signal is an image signal for
a video image, switching unit 44 is controlled such that dis-
play by light emission is performed based only on the high 8
bits of the image signal in a first subframe period, and that
light emission is not performed for the low 2 bits of the image
signal in a second subframe period, and whereby it is possible
to prevent occurrence of false contours in the video image. In
addition, it is possible to improve resolution of the video
image, as black-mode display is performed in the second
subframe.

[0052] Further, FIGS. 7A and 7B illustrate examples of
driving when the image display period in a single frame is
divided into first subframe SF1 and second subframe SF2.
FIG. 7A is a timing chart for the write period, and FIG. 7B is
a timing chart for the light emission period. Referring to FIG.
7B, portions represented by slant lines correspond to light
emission periods in the first subframe and the second sub-
frame.

[0053] As illustrated in FIGS. 7A and 7B, in first subframe
SF1 and second subframe SF2 that constitute a single frame,
write voltages are sequentially applied along a line direction
to perform the writing during the write period as described
with reference to FIG. 4 and FIG. 5. In the subsequent light
emission period, either timing for switching or the power
supply in the pixel circuit of the driver circuit is controlled
such that a relation between light emission period 1.2 in the
second subframe and light emission period L1 in the first
subframe is L1>1.2, as shown by the slant lines in FIG. 7B.
During light emission period L2 in the second subframe, by
setting light emission period L2 to be about Y50 of light
emission period L1 in the first subframe, and by increasing a
current supplied instantaneously in the second subframe, it is
possible to drive to emit light in a state in which a dynamic
range of the driver circuit remains the same both in the first
subframe and in the second subframe.

[0054] As described above, first gammna correction unit 41
that receives an image signal of the high 8 bits for the first
subframe, second gammna correction unit 42 that receives an
image signal of the low 2 bits for the second subframe, and
switching unit 44 that switches between first gammna correc-
tion unit 41 and second gammna correction unit 42, and to
output a signal outputted from the switched correction unit to
8-bit D/A converter 45 are provided, and it is possible to
perform display based on image signals (gray-level signals)
of 10-bit resolution with the configuration using 8-bit D/A
converter 45.

[0055] Further, light emission period L1 in the first sub-
frame and light emission period L2 in the second subframe
are controlled such that their relation is L1>L2, and it is
possible to realize driving with reduced output deviation of
the driver circuit.

[0056] Inthe embodiment described above, there is shown
an example in which display by light emission is performed
using the 8-bit D/A converter by dividing a single frame into
the first subframe in which display by light emission is per-
formed based on the gray-level signal of the high 8 bits and
the second subframe in which display by light emission is
performed based on the gray-level signal of the low 2 bits.
However, the bit number may be determined appropriately,
and it is possible to perform display by light emission using an
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N-bit D/A converter by dividing a single frame into at least a
first subframe in which display by light emission is performed
based on a gray-level signal of the high N bits and a second
subframe in which display by light emission is performed
based on a gray-level signal of the low M bits (where M
satisfies M<N).

[0057] As described above, the EL display device is pro-
vided with an image signal processing circuit including an
N-bit D/A converter and that performs signal processing to an
image signal that has been inputted and supply the processed
signal to the driver circuit of the display unit, and an image
display period in a single frame is divided into at least a first
subframe and a second subframe, the first subframe being for
performing display by light emission based on a gray-level
signal of high N bits, the second subframe being for perform-
ing display by light emission based on a gray-level signal of
low M bits (where M satisfies M<N), and the driver circuit is
controlled such that a relation between light emission period
L1 in the first subframe and light emission period L2 in the
second subframe satisfies L.1>1.2, and whereby it is possible
to perform gray-level display of a data amount of N+M bits
using the N-bit D/A converter.

‘What is claimed is:

1. An EL display device, comprising:

an EL display panel including an array of a plurality of
pixel circuits each having a drive transistor operable to
apply a current to an organic EL element;

a driver circuit operable to apply, to each of the pixel
circuits, a signal in response to an image signal and a
signal for selecting pixel circuits that are expected to
emit light; and

an image signal processing circuit including an N-bit D/A
converter and providing signal processing to an image
signal that has been inputted, and supply the processed
signal to the driver circuit,
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wherein an image display period in a single frame is
divided into at least two subframes including a first
subframe and a second subframe, the first subframe per-
forming display by light emission based on a gray-level
signal of high N bits, the second subframe performing
display by light emission based on a gray-level signal of
low M bits (where M satisfies M<N), and

the driver circuit is controlled such that a relation between
light emission period L1 in the first subframe and light
emission period L2 in the second subframe satisfies
L1>L2.

2. The EL display device according to claim 1,

wherein the image signal processing circuit includes:

a first gammna correction unit operable to receive an image
signal for the first subframe in the image signal that has
been inputted;

a second gammna correction unit operable to receive an
image signal for the second subframe in the image signal
that has been inputted; and

a switching unit operable to switch between the first gam-
mna correction unit and the second gammna correction
unit, and to output a signal outputted from the switched
correction unit to the N-bit D/A converter.

3. The EL display device according to claim 1,

wherein the image signal processing circuit includes a
video image detection unit to detect whether or not the
image signal that has been inputted is for a motion video
image, and

when the video image detection unit has detected that the
image signal that has been inputted is for a motion video
image, a display by light emission is controlled to be
performed based on the image signal during a period of
the first subframe, and a light emission is controlled to be
prevented during a period of the second subframe.

* * * Ed *
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